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Executive Summary

1. The Southeast Coast Network (SECN) is one of 32 National Park Service (NPS) Networks
established to implement an integrated monitoring program under the Natural Resource
Challenge. In 2001, the SECN began planning and implementing its long-term “Vital Signs”
Monitoring Program, and completed its long-term monitoring plan in 2008. As a part of the
National Park Service’s effort to implement its climate change initiative, the Southeast Coast
Network received planning funds in FY2010 to identify ways to augment its existing Vital
Signs Monitoring Program to (a) improve parks’ ability to incorporate climate science into
planning, while (b) collaborating with and contributing to other DOI climate science
programs within the South Atlantic LCC (SALCC) and Southeastern Climate Science Center
(SECSC) to meet the other Departmental goals.

2. Within SECN parks, air temperature, precipitation patterns, drought frequency and intensity,
sea level, ocean acidification, sea surface temperature, and storm intensity are expected to
change as a result of climate change. Because of the interconnected nature of the natural and
developed landscape within the Southeast, climate change has multiple direct and indirect
impacts on park resources. For example,

a. Higher productivity in forested portions of the landscape, changing productivity in
portions of the of the agricultural sector, and increasing urbanization will result in
marked and widespread changes in land use in the watersheds upstream and
surrounding SECN parks.

b. Primary stressors (increasing temperatures, changes in precipitation, and more
frequent extreme weather events) and secondary stressors (public health, property
damage, economic restructuring, and resource availability) will cause changes to the
distribution and behaviors of plant, animal, and human populations within the
Southeast.

c. Changes in land use, human population distribution, and precipitation will have
impacts on water quality and quantity in all network parks and all systems (riverine,
estuarine, palustrine, and groundwater).

d. Coastal parks will also face the challenge of relative sea level rise and the resultant
increased risks of erosion and inundation.

All will affect how parks respond to climate change in the future, including how managers
will work with partners and policymakers to manage off-site stressors, coordinate mitigation/
resilience responses, protect at-risk trust natural and cultural resources, and prepare for
changes in visitor base, visitation rates, and resource values.

3. As part of the SECN Climate Science Strategy, the network will be responsible for
accomplishing six new goals in addition to those presented in the original monitoring plan:
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a. Enhance existing SECN monitoring efforts to collect data that better inform
forecasting models of climate-change-induced shifts in resource distribution,
condition, and value.

b. Coordinate with and provide data to the NPS Adaptation Planning Specialist (funded
in FY2010) to ensure SECN/SALCC/SECSC monitoring data, findings, and forecasts
are incorporated into scenario planning efforts.

c. Integrate data management with the South Atlantic Refuges 1&M Network (SARMN)
to facilitate wider and standardized spatial coverage of key resources within
SECN/SARMN ecosystems.

d. Facilitate the standardization of monitoring methods and data management among
partners within, and cooperating with, the SALCC so data can be rapidly found,
merged, explored, and analyzed for the purposes of adaptation planning and
conservation design.

e. Collaborate with the SALCC, SARMN, and other partners to adapt Vital Signs
Monitoring protocols to evaluate effectiveness of conservation actions taken to
mitigate forecasted risks.

f. Serve as an integral part of the planning and operations of the SALCC and other
partners to ensure seamless coordination among DOI Climate Science programs.

4. All current SECN Vital Signs were evaluated for inclusion in the SECN Climate Monitoring
Program based on ecological relevance, partnership opportunities, and utility of data to
existing or planned climate science efforts within the region. This was done through a
combination of more than 30 scoping meetings, conceptual modeling, and literature review.
Ten Vital Signs were identified for changes in sampling design based on their ability to:

a. provide data relevant to predicted consequences of climate change,

b. inform science-based management of biophysical, socioeconomic, or cultural
resources,

c. provide data relevant to one or more of the social systems within the human
ecosystem of the South Atlantic, and

d. provide data that can be used to modify or improve existing management-relevant
climate response models.

5. The NPS Inventory & Monitoring Program has committed a base increase of $200,000 to the
SECN to meet critical monitoring needs of the network in support of this strategy. These
funds will be used to enhance the network’s salt marsh elevation and tidal monitoring station
networks, hire a permanent data manager to facilitate the integration of datasets among NPS
and other agencies coordinating climate response activities, and begin deployment of
continuous groundwater monitoring equipment on existing wells. These specific efforts were
selected because of their relevance to coastal ecosystems within the Network, their direct
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relevance to likely climate impacts, and the need for resultant data for adaptation planning
efforts.

. To fully implement this plan the SECN requires an increase in its annual operational budget
of $389,711 and four additional FTEs. Through partnerships identified during the planning
process in FY2010, it is anticipated that the I&M program’s commitment of $200,000 can be
significantly leveraged with other efforts being carried out in the region and the Atlantic
Coastal ecosystem to meet these needs.
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1. Introduction and Background

Purpose and Scope of the SECN Climate Science Strategy

In 1999, the National Park Service (NPS) initiated a long-term ecological monitoring program,
known as “Vital Signs Monitoring,” to provide the minimum infrastructure to allow more than
270 national park system units to identify and implement long-term monitoring of their highest-
priority measurements of resource condition (Fancy et al. 2009). The overarching purpose of
natural resource monitoring in parks is to develop scientifically sound information on the current
status and long-term trends in the composition, structure, and function of park ecosystems, and
determine how well current management practices are sustaining those ecosystems.

The NPS Vital Signs Monitoring Program addresses five goals for all parks with significant
natural resources:

= Determine the status and trends in selected indicators of the condition of park ecosystems
to allow managers to make better-informed decisions and work more effectively with
other agencies and individuals for the benefit of park resources.

= Provide early warning of abnormal conditions of selected resources to help develop
effective mitigation measures and reduce costs of management.

= Provide data to better understand the dynamic nature and condition of park ecosystems
and provide reference points for comparisons with other, altered environments.

= Provide data to meet certain legal and Congressional mandates related to natural resource
protection and visitor enjoyment.

= Provide a means of measuring progress towards performance goals.

The National Park Service has now completed the first steps in developing a long-term natural
resource inventory and monitoring program to provide information on the status and trends of
selected park resources as a basis for making decisions and working with other agencies and the
public for the long-term protection of park ecosystems. As a result of completing basic natural
resource inventories and initiating ecological monitoring of park “Vital Signs”, the NPS has
acquired large amounts of detailed, park-specific data and information to inform on-the-ground
strategic conservation efforts at individual parks and at landscape scales. As a part of the NPS
Climate Change Response Program, the NPS will seek to collaborate with partners to identify
and monitor climate change effects in parks and to apply accurate and relevant science to
management and policy decisions (NPS 2010).

The Southeast Coast Network (SECN; Figure 1) is one of 32 National Park Service Networks
established to implement an integrated monitoring program under the Natural Resource
Challenge. In 2001, the SECN began planning and implementing its long-term Vital Signs
Monitoring Program, and completed its long-term monitoring plan in 2008 (DeVivo et al., 2008).
Beginning in FY2010, with the new Administration’s focus on climate change science, the
SECN began planning for enhancing its original program as a part of the DOI and NPS strategy
to improve the ability of resource managers to include climate change science in planning and
management.
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Figure 1. Location of parks within the Southeast Coast Network.

The purpose of the Network’s new efforts, described herein, is to conduct the SECN Vital Signs
Monitoring Program within a broader coordinated partnership such that data can be used by NPS
and other strategic partners to better plan for—and respond to—impacts caused by global climate
change.

Policy Mandates Linking Climate Science to Resource Management

Beginning in 2009, the federal government engaged in a renewed effort to consider the
interwoven effects of energy production and consumption and the effects of global climate
change in the stewardship of its resources. As a part of EO 13514 (2009), The President directed
all federal agencies to participate in the Climate Change Adaptation Task Force and develop
strategies in support of the national adaptation strategy.

The subsequent Secretarial Order 3289 charged the DOI Bureaus to take the lead in protecting
our country’s water, land, fish and wildlife, and cultural heritage resources from the dramatic
effects of climate change by establishing a “... Department-wide approach for applying
scientific tools to increase understanding of climate change and to coordinate an effective




response to its impacts on tribes and on the land, water, ocean, fish and wildlife, and cultural
heritage resources that the Department manages.”

To achieve this, the Department has implemented three new activities to increase each bureau’s
ability to incorporate potential climate-change impacts on DOI-managed resources:

a. Each bureau and office “must consider and analyze potential climate change impacts
when undertaking long-range planning exercises, setting priorities for scientific research
and investigations, developing multi-year management plans, and making major
decisions regarding potential use of resources under the Department’s purview,

b. DOI Regional Climate Science Centers (CSCs) will be established by USGS beginning in
FY2010 to provide climate-change-impact data and analyses to support management of
climate-change-related impacts on all Departmental resources, and

c. Landscape Conservation Cooperatives (LCCs) will be created to provide a vehicle for
“DOI bureaus and agencies to work together and in partnership with other federal, state,
tribal and local governments, and private landowner partners to develop landscape-level
strategies for understanding and responding to climate change impacts.” Specifically,
LCCs are charged with defining objectives, developing spatially-explicit strategies, and
providing scientific and technical decision support to inform natural and cultural resource
management across terrestrial, aquatic, coastal and marine ecosystems.”

The Department later added that:

d. The Department’s climate science response effort “will support the integration of our
nation’s scientific database, improving availability and dissemination of climate change
impact and vulnerability information, and access and decision-support to scientists,
resource managers, decision makers, and the general public through www.data.gov and
other appropriate mechanisms (DOl 2010).”

As a portion of the National Park Service’s effort to implement these new programs, the
Southeast Coast Network received planning funds in FY2010 to identify ways to augment its
existing Vital Signs Monitoring Program to (a) improve parks’ ability to incorporate climate
science into planning, while (b) collaborating with and contributing to other DOI climate science
programs within the South Atlantic LCC (SALCC) and Southeastern Climate Science Center
(SECSC) to meet the other Departmental goals.

Program Study Area

The SECN contains 20 parks, 17 of which contain significant and diverse natural resources. In
total, SECN parks encompass more than 184,000 acres of federally-managed land across North
Carolina, South Carolina, Georgia, Alabama, and Florida. The parks range in size from slightly
more than 20 to nearly 60,000 acres, and when considered with non-federal lands jointly
managed with SECN parks the Network encompasses more than 253,000 acres.

Although the Southeast Coast Network will be implementing an enhanced climate change
monitoring effort that focuses on the coastal parks in the network (Table 1), we are presenting a
framework that encompasses the needs of all SECN parks in a manner consistent with other
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cooperating agencies and programs throughout the South Atlantic LCC. New field efforts will
be primarily implemented on our coastal parks, but wherever possible the network will work to
ensure that climate science is useful to all parks in the network.

Table 1. Coastal parks of the Southeast Coast Network [Park codes in italics are administered by the
non-italicized park unit above].

Park Code Park Significant Natural Federal Non-Federal Total Acres
Resources Acres Acres

CAHA Cape Hatteras National Seashore Yes 34,500 - 34,500
FORA Fort Raleigh National Historic Site No 355 - 355
WRBR Wright Brothers National Memorial No 421 - 421
CALO Cape Lookout National Seashore Yes 25,174 3,070 28,243
FOSU Fort Sumter National Monument Yes 194 <1 195
CHPI Charles Pinckney National Historic Site No 28 - 28
FOPU Fort Pulaski National Monument Yes 5,365 258 5,623
FOFR Fort Frederica National Monument Yes 239 2 241
CuIS Cumberland Island National Seashore Yes 18,849 17,567 36,416
TIMU Timucuan Ecological and Historic Preserve Yes 8,417 37,583 46,000
FOCA Fort Caroline National Memorial Yes 133 5 138
CASA Castillo de San Marcos National Monument Yes 20 <1 21
FOMA Fort Matanzas National Monument Yes 298 - 298
CANA Canaveral National Seashore Yes 57,648 14 57,662
Total 184,581 68,605 253,187

Furthermore, the SECN Climate Science Strategy will be coordinated with the full suite of
climate programs and partners within the broader SALCC as described in Chapter 5 (Figure 2;
Table 2). Most notably, the SECN will work closely with the South Atlantic Refuges Inventory
and Monitoring Network (SARMN) to coordinate monitoring methodologies across parks and
refuges and contribute data to both the SALCC and the SECSC for climate modeling and
scenario planning. This will provide a network of nearly 50 DOI-managed lands where
coordinated monitoring data can serve as a network of reference sites for a) evaluating the
success of conservation actions, and b) investigating effects of climate change across elevational,
hydrological, latitudinal, and ecological gradients. This will be augmented by further
coordination with coastal monitoring efforts among DOI, DOC (NOAA National Estuarine
Research Reserve), and academic (Long Term Ecological Research) programs within the
program area. The unified approach to monitoring resources between NPS, USFWS, and other
monitoring programs will greatly enhance the SECN’s ability (and that of its partners) to better
understand the dynamic nature and condition of park ecosystems as those systems respond to
climate change.
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Figure 2. Parks of the Southeast Coast Network, and Refuges within the South Atlantic Landscape
Conservation Cooperative.

Strategy Organization and Context

Guiding Principles
The SECN Climate Change Monitoring Plan is designed around seven principles:

e Expected impacts to the Southeast resulting from climate change are consistent with
those presented by Burkett et al.’s (2001) report Potential Consequences of Climate
Variability and Change for the Southeastern United States. This is discussed in more
depth in Chapter 2.

e Park climate change planning should occur within the context of the human ecosystem
conceptual model as presented by Machlis et al. (1997) and Machlis and Kendry (2005).
Although it is not currently within the purview of this program to monitor many of the
coupled human and cultural resources that will be affected by climate change, it will
determine with whom the network needs to collaborate to ensure that our parks can best
use monitoring data.
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Table 2. Fish and Wildlife Service Refuge System units Within the South Atlantic LCC and within 50 miles
of the coast. Refuges marked with an (*) are within 10 miles of the coast.

Unit Name Region Acres

Alligator River National Wildlife Refuge 4 230,467.5
Back Bay National Wildlife Refuge 5 10,615.7
Banks Lake National Wildlife Refuge 4 8,146.1
Blackbeard Island National Wildlife Refuge 4 4,928.5
Bond Swamp National Wildlife Refuge 4 19,522.5
Cape Romain National Wildlife Refuge 4 36,695.2
Carolina Sandhills National Wildlife Refuge 4 102,310.9
Cedar Island National Wildlife Refuge 4 14,863.4
Currituck National Wildlife Refuge 4 9,094.9
Ernest F. Hollings Ace Basin National Wildlife Refuge 4 20,461.2
Great Dismal Swamp National Wildlife Refuge 5 107,929.8
Harris Neck National Wildlife Refuge 4 2,549.7
Lower Suwannee National Wildlife Refuge 4 53,899.6
Mackay Island National Wildlife Refuge 4 8,358.7
Mattamuskeet National Wildlife Refuge 4 49,582.7
Okefenokee National Wildlife Refuge 4 513,981.6
Pea Island National Wildlife Refuge 4 4,503.9
Pee Dee National Wildlife Refuge 4 9,486.5
Piedmont National Wildlife Refuge 4 42,332.8
Pinckney Island National Wildlife Refuge 4 3,314.6
Pocosin Lakes National Wildlife Refuge 4 113,890.7
Roanoke River National Wildlife Refuge 4 35,996.2
Santee National Wildlife Refuge 4 49,329.2
Savannah National Wildlife Refuge 4 46,542.3
St. Marks National Wildlife Refuge 4 70,487.7
Swanquarter National Wildlife Refuge 4 15,180.5
Tybee National Wildlife Refuge 4 511.3
Waccamaw National Wildlife Refuge 4 57,774.8
Wassaw National Wildlife Refuge 4 10,027.8
Wolf Island National Wildlife Refuge 4 3,268.8

e Monitoring of select Vital Signs is an integral part of an overall strategy to adaptively

identify resources affected by climate change, assess their vulnerability, identify

management options, and deliver conservation actions designed to protect critical

resources.

e The SECN climate monitoring efforts will be based on the Network’s existing approved
Vital Signs Monitoring Plan (DeVivo et al. 2008). This will be accomplished through the
addition of new monitoring objectives relevant to managing responses to climate change
combined with altering existing sampling designs, adding additional measures, and

working with partners to acquire new or improved relevant data sets.

e NPS can take advantage of existing modeling efforts planned or underway to fine-tune or
localize scenario projections at the local level. The SECN will not be responsible for the




modeling efforts required to link climate data to climate-based management, but will
coordinate with partners to ensure maximum utility of those models to park planning and
adaptation efforts.

e The appropriate level for integration of climate science with park operations is in the
context of conservation planning and design (not day-to-day operations), and the primary
vehicle to insert climate science into park operations will be through close coordination
with the SALCC and the SECSC.

Strategy Components
The SECN Climate Science Strategy includes four focus areas:

e Developing and refining a shared landscape-scale ecosystem conceptual framework
in partnership with the South Atlantic LCC around which to respond to potential climate
change impacts to natural and cultural resources.

e Collaborating closely with adaptation planning personnel to provide data and
information that will help define (and reduce) key areas of uncertainty driving climate
change impacts to parks, their resources, and their use.

e Enhancing current Vital Signs monitoring efforts to improve climate change forecast,
impact, vulnerability, and decision support models resolution, improve understanding of
key climate-related ecosystem drivers, and facilitate data transfer among agencies.

e Coordinating monitoring efforts among agencies within the South Atlantic and
adjacent LCCs to provide system-scale datasets of high value to park and landscape-scale
planning and response to climate change.

Organization of the Report

Chapters 2 and 3 focus on the historical trends related to climate metrics in the Southeast and
Southeastern coastal zones, and present a conceptual framework for analysis, interpretation, and
adaptation planning in response to climate change.

Chapter 4 presents needs for climate change monitoring data within the ecological and planning
frameworks, and how the data collected will integrate with adaptation planning and forecasting
efforts.

Chapter 5 presents other information or data gaps that, if addressed, will further enhance parks’
abilities to plan for, and respond to, climate change.

Chapters 6 and 7 present the organizational and budgetary needs to implement this strategy.

Emerging Roles for the Southeast Coast Network
To meet these new challenges, the SECN will be responsible for accomplishing six new goals in
addition to those presented in the original monitoring plan:

e Expand existing SECN monitoring efforts to collect data that better inform forecasting
models of climate-change-induced shifts in resource distribution, condition, and value.
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e Coordinate with, and provide data to, the NPS Adaptation Planning Specialist (funded in
FY2010) to ensure that SECN/SALCC/SECSC monitoring data, findings, and forecasts
are incorporated into scenario planning efforts.

e Integrate data management with the South Atlantic Refuges &M Network to facilitate
wider and standardized spatial coverage of key resources within SECN/SARMN
ecosystems.

e Facilitate the standardization of monitoring methods and data management among
partners within, and cooperating with, the SALCC so that data can be rapidly found,
merged, explored, and analyzed for the purposes of adaptation planning and conservation
design.

e Collaborate with the SALCC, SARMN, and other partners to adapt Vital Signs
Monitoring protocols to evaluate effectiveness of conservation actions taken to mitigate
forecasted risks.

e Serve as an integral part of the planning and operations of the SALCC and other partners
to ensure seamless coordination among DOI Climate Science programs.

The following chapters present the plan and resources needed to accomplish these new goals.




2. State of the Climate

Climate is a dominant factor driving the physical and ecologic processes affecting the SECN
(Davey et al. 2007). Climate variations are responsible for short- and long-term changes in
ecosystem fluxes of energy and matter and have profound effects on underlying geomorphic and
biogeochemical processes. Southeastern climates are humid and warm-temperate to subtropical,
with significant maritime influences from the Atlantic Ocean and Gulf of Mexico. The southern
end of the Appalachian Mountains also influences climate patterns in the SECN park units
located in eastern Alabama and northern Georgia. Extreme weather events in the SECN drive
both coastal and riverine geomorphic changes. Impacts from storm washover episodes associated
with strong nor’easter events in the winter and tropical systems in the summer and fall, and the
recovery periods from such events, are an important issue for coastal SECN ecosystems.
Thunderstorms are an integral part of the SECN climate, especially during the spring and
summer months. The El Nifio Southern Oscillation (ENSO) plays a large role in the interannual
variations of the climate of the SECN, with EI Nifio years typically bringing lower temperatures
in winter and spring, increased winter precipitation, and fewer tropical systems. Potential sea-
level rises due to predicted global-scale climate changes are also a concern for many SECN park
units. Periods of prolonged drought introduce stressors to vegetation communities with
potentially severe effects. Human impacts on the landscape of the SECN region have introduced
local- and regional-scale climate changes in the SECN, many of which are adversely impacting
the region’s plant and animal communities. Because of its influence on the ecology of SECN
park units and the surrounding areas, climate was identified as a high-priority Vital Sign for the
SECN (Davey et al. 2007).

Historical and Projected Climate Trends in the Southeast

Temperature

The average annual temperature of the Southeast did not change significantly over the past
century as a whole (Table 3; Karl et al. 2009). Since 1970, however, annual average temperature
has risen about 2°F, with the greatest seasonal increase in temperature occurring during the
winter months. The number of freezing days in the Southeast has declined by four to seven days
per year for most of the region since the mid-1970s (Figure 3).

Table 3. Observed temperature and precipitation changes in the Southeast are summarized for two
different periods; Southeast average temperature declined from 1901 to 1970 and has increased strongly
since 1970. From Karl et al. (2009).

Average Change in Temperature and Precipitation in the Southeast

Temperature Change in °F Precipitation Change in %
1901-2008 1970-2008 1901-2008 1970-2008
Annual 0.3 1.6 Annual 6.0 -7.7
Winter 0.2 2.7 Winter 1.2 -9.6
Spring 0.4 1.2 Spring 1.7 -29.2
Summer 0.4 1.6 Summer -4.0 3.6
Fall 0.2 1.1 Fall 27.4 0.1




Figure 3. Since the mid-1970s, the number of days per year in which the temperature falls below freezing
has declined by four to seven days over much of the Southeast. Some areas, such as western Louisiana,
have experienced more than 20 fewer freezing days. Climate models project continued warming across
the region, with the greatest increases in temperature expected in summer, and the number of very hot
days increasing at a greater rate than the average temperature (from Karl et al. 2009).

Temperature patterns for parks within the SECN (Figure 4, Figure 5, Figure 6) show large
fluctuations over the past century, with no obvious trend (Davey et al. 2007). The warmest
temperatures on record in the SECN generally occurred during the 1920s and 1930s, even as late
as the 1940s in portions of North Carolina. After a cooling in the 1960s, temperatures in the
SECN commenced a gradual warming trend that continues to this day. It is not clear how much
of this observed pattern may be due to discontinuities in temperature records at individual
stations, caused by artificial changes such as stations moves. These patterns highlight the
emphasis on measurement consistency that is needed in order to properly detect long-term
climatic changes.

Climate models project continued warming in all seasons across the Southeast and an increase in
the rate of warming through the end of this century (Karl et al. 2009). The projected rates of
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warming are more than double those experienced in the Southeast since 1975, with the greatest
temperature increases projected to occur in the summer months. The number of very hot days is
projected to rise at a greater rate than the average temperature (days where maximum
temperatures exceed 90°F). Under a lower emissions scenario, average temperatures in the
region are projected to rise by about 4.5°F by the 2080s, while a higher emissions scenario yields
about 9°F of average warming (with higher increases in the summer resulting in a much higher
heat index). Because higher temperatures lead to more evaporation of moisture from soils and
water loss from plants, the frequency, duration, and intensity of droughts are likely to continue to
increase (Karl et al. 2009).

Hest Central Division, Georgia Tenperature (F)
e Climate Diviszion 04y, 12 month period ending in December.
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Figure 4. Temperature time series, 1895-2005, for the western Georgia region within the SECN. These
include twelvemonth average temperature (ending in December) (red), 10-year running mean (blue),
mean (green), and plus/minus one standard deviation (green dotted).
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Figure 5. Temperature time series, 1895-2005, for the northern North Carolina coastal region within the
SECN. These include twelvemonth average temperature (ending in December) (red), 10-year running

mean (blue), mean (green), and plus/minus one standard deviation (green dotted).
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Figure 6. Temperature time series, 1895-2005, for the Georgia coastal region within the SECN. These
include twelvemonth average temperature (ending in December) (red), 10-year running mean (blue),
mean (green), and plus/minus one standard deviation (green dotted).
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Precipitation

Average autumn precipitation has increased by nearly 30 percent for the Southeast since 1901
(Table 3; Karl et al. 2009). The decline in fall precipitation in South Florida contrasts strongly
with the regional average. There has been an increase in heavy downpours in many parts of the
region (Karl and Knight 1998, Keim 1997) while the percentage of the region experiencing
moderate to severe drought increased over the past three decades. The area of moderate to severe
spring and summer drought has increased by 12 percent and 14 percent, respectively, since the
mid-1970s. Even in the fall months, when precipitation tended to increase in most of the region,
the extent of drought increased by 9 percent.

Although increases in precipitation have been observed across the Southeastern US, this pattern
is not apparent across much of the SECN (Figure 7, Figure 8, Figure 9; Davey et al. 2007).
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Figure 7. Precipitation time series, 1895-2005, for the western Georgia area within the SECN. These
include twelvemonth precipitation (ending in December) (red), 10-year running mean (blue), mean
(green), and plus/minus one standard deviation (green dotted).

13




Northern Coastal Plain Diviszion, Horth Carolina Precipitation {in,}
Climate Divizion (08, 12 month period ending in December. ﬁ
23 i i { i
L HH iy il ﬂaM,f\mMﬁtA/\HM! """
B V1 s O i T N T Il DA T
RS | AMRTY S V400 MRS | ERERE: AMCRRE SR S SRR ') EARRRLAN
] I 1 O B
- - - - - 19“EONIZIII-JIS YE:::“DF PERIDlD%0 - - - - Hezten s

Rzairnal

L3 t Reai:
Climate Cemtar

Figure 8. Precipitation time series, 1895-2005, for the northern North Carolina coastal region within the

SECN. These include twelvemonth precipitation (ending in December) (red), 10-year running mean

(blue), mean (green), and plus/minus one standard deviation (green dotted).
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Figure 9. Precipitation time series, 1895-2005, for the Georgia coastal region within the SECN. These

include twelvemonth precipitation (ending in December) (red), 10-year running mean (blue), mean
(green), and plus/minus one standard deviation (green dotted).
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Sea Level Rise

Sea level rise, as well as the frequency and intensity of storm events, are the climate measures of
most concern to Atlantic coastal regions due to the combination of potential impacts to natural
and human systems.

Sea level rise is considered one of the most-certain impacts of global climate change, with sea
level rising an average 4-8 inches over the last 100 years (Burkett et al. 2001). The rise in sea
level relative to the land surface in any given location is a function of both the amount of global
average sea level rise and the degree to which the land is rising or falling (Karl et al 2009).
During the past century in the United States, relative sea level changes ranged from falling
several inches to rising as much as 2 feet. Shoreline retreat is occurring along most of the
nation’s exposed shores.

The amount of sea level rise likely to be experienced during this century depends mainly on the
expansion of the ocean volume due to warming and the response of glaciers and polar ice sheets
(Karl et al. 2009). Karl et al. (2009) also suggest that recent estimates of global sea level rise
substantially exceed those presented in the 2007 IPCC report, with projections of sea level rise
between 3 and 4 feet in this century (Figure 10). Even a two-foot rise in relative sea level over a
century would result in the loss of a large portion of the nation’s remaining coastal wetlands, as
they will not be able to build new soil at a fast enough rate. Accelerated sea level rise would
affect seagrasses, coral reefs, and other important habitats and would also fragment barrier
islands, and place into jeopardy existing homes, businesses, and infrastructure, including roads,
ports, and water and sewage systems.

In the SECN, rates of Relative Sea Level (RSL) rise (a combination of sea level rise and land
accretion or subsidence) for select long-term tide gauges have ranged from 2.22 mm per year in
Wilmington, NC, to greater than 3 mm per year at Fort Pulaski, GA (Zervas 2001).

Storm Frequency and Intensity

The frequency of storms with intensity greater than Category | displays a bimodal distribution
along the South Atlantic coast (Hopkinson et al. 2008; Figure 11). The frequency is lowest along
the GA/SC coast and increases both southward and northward. Within the network, the highest
frequency of storms occurs along the North Carolina Coast.

Hayden and Hayden (2003) examined the frequency during the last century of extratropical
storms at four NSF-sponsored long-term ecological research (LTER) sites along the Atlantic
coast (Figure 12). The results varied with latitude, with an increase of 25 storms per year at Plum
Island (in Massachusetts), 15 storms per year at the Virginia Coast Reserve, 8 storms per year at
the Georgia Coastal Ecosystems site, and no change at the Florida Coastal Ecosystems site.

Change in storm intensity over time is one potentially significant measure of climate change in
coastal areas in the Southeast. Metrics of activity include direct measures such as storm counts
and the duration and magnitude of wind speed as well as integrative measures of energy such as
the Accumulated Cyclone Energy (ACE) index and the Power Dissipation Index (PDlI; Bell et al.
2000, Emanuel 2005). Emanuel (2007) showed that in the Atlantic, the PDI is strongly correlated
with sea surface temperatures, both of which have been increasing since the early- to mid-1970s
(Emanuel 2007; Figure 13).

15



o
o

- Estimates based on observed
relationship of sea-level rise
| to temperature

o
=

N
@)}
T

O

N
58]
T

Sea-levelrise (feet)
o

—
o
T

05k IPCC 2007 estimates
Lower Higher Even
Emission Emission Higher
Scenario® Scenario®® Emission
Scenario®

Figure 10. Estimates of sea-level rise by the end of the century for three emissions scenarios.
Intergovernmental Panel on Climate Change (2007) projections (range shown as bars) exclude changes
in ice sheet flow. Light blue circles represent estimates derived using the observed relationship of sea-
level rise to temperature. Areas where coastal land is sinking, for example by as much as 1.5 feet in this
century along portions of the Gulf Coast, would experience additional sea-level rise equivalent to the
amount lost to subsidence (from Karl et al. 2009).

16



Figure 11. Return period for a Category 1 or stronger hurricane on the US east coast and the Caribbean
(from Hopkinson et al. 2008).
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Figure 12. The number of storms per year at the Plum Island LTER site (A), Virginia Coast Reserve
LTER site (B), the Georgia Coastal Ecosystems LTER site (C) and the Florida Everglades Ecosystem
LTER site (D). Storm frequencies are given in storms per year. The latitude and longitude of the grid cell
used to tabulate storm frequencies are shown in each panel (modified from Hayden and Hayden 2003
and Alber 2009).
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Figure 13. Power dissipation index (green) and scaled Hadlen Centre sea surface temperature (blue) for
the main development region of the Atlantic. The time series have been smoothed using a 1-3-4-3-1 filter
to reduce the effect of interannual variability and highlight fluctuations on time scales of 3 years and
longer (from Emanuel 2007).

Climate Patterns and Variability

Interannual climate variability in the southeastern U.S., including the SECN, is influenced by the
El Nifio / Southern Oscillation (NAST 2001). Warm ENSO phases (El Nifio events) tend to bring
cooler and wetter winter conditions across this region. Increased occurrences of severe
thunderstorms are also evident in the SECN during warm ENSO phases, particularly in the
winter and spring months. Hurricanes and other tropical storm activity tend to decrease in the
SECN during warm ENSO phases. Furthermore, Peters et al. (2003) found that ENSO
oscillations were a good predictor of vegetation response at a large and course scale, where both
crop and forest condition is optimal during ENSO neutral phases, and poorest during warm
phases (Mearns 2003).

Katz et al. (2003) found that ENSO was not strongly correlated with daily weather variables
(Mearns 2003). The Bermuda High, a subtropical Atlantic circulation feature that occurs over
the North Atlantic Ocean, was found to be more strongly correlated with both precipitation and
seasonal mean temperature in the Southeast (Katz et al. 2003). During winter months, the
Bermuda High Index (a measure of the east-west position of the southern pole of the North
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Atlantic Oscillation), is strongly correlated with daily maximum and minimum temperature
means and higher daily probability of precipitation (Katz et al. 2003). As this feature shifts
westward, hurricanes and frontal systems track westward around the high pressure, resulting in
less precipitation along the eastern coast (Stahle and Cleaveland 1992).

Ecological Forecasting Models

As a part of the Department of Interior’s climate science strategy, the U.S. Geological Survey
(USGS) will analyze climate-change data and develop tools for assessing how changing
conditions are likely to impact natural resources. The 2008 Omnibus Budget Act and Secretarial
Order 3289 established a new network of eight Department of Interior Regional Climate Science
Centers to provide technical support for resource managers.

In 2009 The Southeast Regional Assessment Project (SERAP) was the first regional assessment
to be funded by the USGS National Climate Change and Wildlife Science Center
(http://nccw.usgs.gov/). Since then, the USGS has been working closely with the developing
Department of Interior Landscape Conservation Cooperatives to ensure that the project will meet
the needs of resource managers in the Southeast. In addition, the South Atlantic LCC is
providing resources to the SERAP to expand the scope of the project.

SERAP is now completing a suite of regionally downscaled climate projections and using those
data to forecast the likely changes to the Southeast’s ecosystems. By concurrently downscaling
global climate models while developing change assessment tools for resource managers, SERAP
teams are near completion of several loosely-coupled models that can provide useful decision-
making tools for assessing the impacts of climate change. These models include downscaled
relevant climate data, impacts of relative sea level rise, changes in vegetation, land use, and
wildlife habitat distribution, changes in streams and aquatic habitats, and resultant forecasts of
species distribution shifts.

Climate Downscaling

Downscaled climate models are a foundational data input pertinent to all models developed as a
part of the SERAP effort. Basic data (temperature and precipitation) as well as numerous
derived data will be downscaled to 12 km grid cells and forecast to the year 2100 (Table 4).
Downscaled models will be run using three emission scenarios — A1Fi, A1B, and B1 —to
encompass high, intermediate, and low emissions projections. Other SERAP research teams will
then use the downscaled models to forecast changes to targeted resources within the region.
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Table 4. Downscaled climate projections to be used as input for all models developed as part of the
USGS Southeastern Regional Assessment Project (USGS, S. A. Jones, written communication, 2010).

Climate Product Source Spatial Temporal Relationship to Integrated
Resolution Resolution Assessment Components
Maximum Temperature  Direct Output 1/8° Daily Hydrologic Dynamics
Species Range Dynamics
Minimum Temperature Direct Output 1/8° Daily Hydrologic Dynamics
Species Range Dynamics
Precipitation Direct Output 1/8° Daily Hydrologic Dynamics
Species Range Dynamics
Evapotranspiration Derived Product ~ 1/8° Daily Hydrologic Dynamics
Species Range Dynamics
Solar Radiation Derived Product ~ 1/8° Daily Hydrologic Dynamics
Drought Index Derived Product ~ 1/8° - Ecoregion ~ Weekly Hydrologic Dynamics
Aquatic Modeling
Species Range Dynamics
Vegetation Dynamics
Carbon Sequestration
Fire Frequency Derived Product  Ecoregion Monthly Vegetation Dynamics
Carbon Sequestration
Frost Days Derived Product ~ 1/8° Annual Species Range Dynamics
Growing Season Length  Derived Product ~ 1/8° Annual Species Range Dynamics
Insect Outbreak Derived Product  Ecoregion Annual Species Range Dynamics

Carbon Sequestration

Integrated Coastal Assessment
SERAP is developing two models of direct relevance to SECN coastal ecosystem: coastal
inundation and erosion vulnerability (Figure 14), and coastal wetland loss (Figure 15). To
estimate effects of climate change variables, the USGS is factoring in parameters to represent

local processes that affect land-surface elevation and other types of ecosystem changes. The team
is using Bayesian network modeling approaches to design new tools for decision makers to
visualize and assess change in coastal regions where a combination of inundation, land loss, and
habitat change is occurring and expected to continue.
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Figure 14. Example Bayesian network model for sea level rise and erosion in southeastern coastal areas.
From Thieler et al. (2010).
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Figure 15. Example Bayesian network model for wetland response to sea level rise in southeastern
coastal areas as a result of climate change. From Thieler et al. (2010).
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Integrated Terrestrial Assessment
As a part of the SERAP project, the USGS is integrating models of urbanization and vegetation

dynamics with the regional climate models to assess how landscape change could impact priority

species (Figure 16). Models for North American land birds, for example, can predict locations

where responses to climate change are most likely to occur, expressing results in terms of species
persistence to help resource managers understand the long-term sustainability of bird populations

(Figure 17). The models are designed such that they can be applied later to other taxonomic

groups.
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Figure 16. Schematic of linked models to determine range of future landscape conditions based on

downscaled climate, urban growth, vegetation succession, and historical landscape condition information.

From Collazo et al. (2010).
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Figure 17. Example projected occupancy map for brown-headed nuthatch in response to climate change.

Integrated Aquatics Assessment

Aguatic habitat is sensitive to streamflow, which during the next century is expected to be
affected by changes in precipitation, evapotranspiration, land use, and water demand (for
drinking water supply and irrigation). To predict consequent effects on riverine ecosystems,
SERAP is assessing how these forecasts will affect flow in river systems, and subsequent
changes in hydrology and stream habitat (Peterson et al. 2010;Figure 18). Based on habitat
forecasts, SERAP is developing models to assess impacts to priority aquatic species within the
region.
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Figure 18. Schematic of integrated model of resource use, land cover, climate, hydrology,
geomorphology, and ecological components to forecast climate change impacts on aquatic biota, water
quality, aesthetics, and boating and recreation. From Peterson et al. (2010).
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3. Conceptual Framework for Climate Monitoring

Climate change is one of several landscape-scale factors that will be shaping ecosystems in the
South Atlantic region for the next several decades. The synergistic effects of climate and land-
use change drivers will combine to frame the resource management challenges of the future.

Projected Consequences of Climate Change

Burkett et al. (2001) presented eight possible consequences of climate change in the Southeast
including changes to human population demographics, agricultural and forest productivity, land-
use change, sea-level rise, changes to water and air quality, temperature and precipitation
changes, and changes to estuarine productivity (Table 5). These consequences go beyond purely
climate projections, and apply to responses throughout a coupled human-natural ecosystem
within and surrounding SECN parks (Figure 19). The tightly-coupled relationship between the
human and natural systems and consequent vulnerability to climate change impacts are most
pronounced in the coastal zones of the Southeast, and will affect the distribution, condition,
resilience, and value of resources NPS is mandated to manage and protect.

Table 5. Projected consequences of climate change on watersheds and ecosystems within the South
Atlantic coastal zone (modified from Burkett et al. 2001).

Category Description
Human Population The increase in the southeastern summer heat index simulated by both the Hadley and
Demographics Canadian climate models would likely affect human activities in the Southeast during the

21% century.

Agricultural Productivity Agriculture could possibly benefit from increased CO, and modest warming (up to 3 to 4°F)
as long as rainfall does not decline, but there are differences in individual crop responses.
Management adaptations could possibly offset potential losses in individual crop
productivity due to evapotranspiration.

Forest Productivity Biological productivity of pine and hardwood forests will likely move northward as
temperatures increase across the eastern U.S. Hardwoods are more likely to benefit from
increases in CO, and modest increases in temperature than pines (but both will benefit).
Land-Use Change Under the Hadley model scenario, the region’s land-use change in the next century is likely
to be dominated by non-climate factors such as commodity prices and demographic forces.
Forest and agriculture land uses are likely to continue to be urbanized. But under more
extreme climate scenarios, land reallocation could possibly be more dramatic as climate
more dramatically influences agricultural and forest productivity.

Sea Level Rise During the 21* century, the IPCC projects that sea-level rise will likely accelerate 2- to 5-fold
compared to the global rate during the 1900s (which was 4-8 inches). This would very likely
have dramatic effects on population centers, infrastructure, and natural ecosystems in the
low-lying South Atlantic coastal zone.

Water and Air Quality Water and air quality are concerns given the changes in temperature and precipitation that

Changes are simulated by climate models, combined with changing land use and human
demographics.

Temperature and Changes in minimum temperature, rainfall, and CO, will likely alter ecosystem structure, but

Precipitation Changes interactions are difficult to model or predict, particularly relative to disturbance patterns.

Estuarine Productivity Changes in freshwater inputs and tidal inflows into coastal estuaries will likely alter the

ecological structure and function of these highly productive and valuable ecosystems.
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Figure 19. Conceptual model of system ecosystem drivers and responses based on global climate
change and linked human-caused changes. See Appendix E for further discussion of the conceptual
model.

Implications for Park Management

Changes to both the natural and human systems in and around SECN parks will have profound
impacts to how parks are managed, particularly in parks within the coastal zone. Based on a
review of existing ecosystems within and around each park, nearly all projected consequences of
climate change will have direct and indirect effects on park resources (Table 6).
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Table 6. Projected consequences of climate change on parks and surrounding watersheds and
ecosystems within the Southeast Coast Network. For a description of projected consequences, see
Table 5.

KEMO
CHAT
HOBE
ocMU
CONG
MOCR
CAHA
CALO
FOSU-CHP
FOPU

FOFR

culis
TIMU-FOCA
CASA-FOMA
CANA

Category

Human Population
Demographics

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Agricultural Productivity X X X X X X X X

X
X
X
X
X
X
X

Forest Productivity X X X X X X X X X X X X X X X
Land Use Change X X X X X X X X X X X X X X X
Sea Level Rise X X X X X X X X X X

Water and Air Quality
Changes

Temperature and
Precipitation Changes

Estuarine Productivity X X X X X X X X

In summary,

e Higher productivity in forested portions of the landscape, changing productivity in
portions of the of the agricultural sector, and increasing urbanization will result in marked
and widespread changes in land use in the watersheds upstream and surrounding SECN
parks.

e Primary stressors (increasing temperatures, changes in precipitation, and more frequent
extreme weather events) and secondary stressors (public health, property damage,
economic restructuring, and resource availability) will cause changes to the distribution
of plant, animal, and human populations within the Southeast.

e Changes in land use, human population distribution, and precipitation will have impacts
on water quality and quantity in all network parks and all systems (riverine, estuarine,
palustrine, and groundwater).

e Coastal parks will also face the challenge of relative sea-level rise and the resultant
increased risks of erosion and inundation.

All will affect how parks respond to climate change in the future, including how managers work
with partners and policymakers to manage off-site stressors, coordinate mitigation/ resilience
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responses, protect at-risk trust natural and cultural resources, and prepare for changes in visitor
base, visitation rates, and resource values.

The Human Ecosystem Model as Organizing Concept for Climate Response
Machlis et al. (1997) proposed using the Human Ecosystem Model (HEM) as an organizing
framework for conservation science, particularly in systems where the human and natural
environments are closely coupled (Figure 20). Although consideration of linked human and
natural systems has been a key component of ecosystem management since the 1980s, the
underlying concepts have been a fundamental concept within resource management sciences
since the 1930s (Force and Machlis 1997). The combined impacts of climate change and other
drivers already acting upon the environment in the South Atlantic affect both natural and human
systems, and require an integrated management response. The HEM is therefore an appropriate
and directly applicable framework to explore effects of climate change, measures of resource
condition as those effects are realized, and potential management or mitigation options.

The HEM provides a framework for collaboration and coordination among natural resource,
cultural resource, economic, policy, education, and communication practitioners to achieve
large-scale conservation goals. Recently, the utility of the HEM as a tool to frame an integrated
science approach to scenario development and evaluation (both very relevant to climate change)
was demonstrated by the DOI’s Strategic Science Working Group’s evaluation of possible
outcomes resulting from the Mississippi Canyon 252 / Deepwater Horizon Oil Spill in the Gulf
of Mexico (Machlis and McNutt 2010, DOI SSWG 2010). Within this framework, the Working
Group explored effects of the spill on an expanded list of biophysical resources found within the
Gulf of Mexico (Table 7). These resources, with some additions, are also significant to the
coastal zone of the Southeast Coast Network and the South Atlantic LCC.

The HEM is particularly relevant for DOI agencies, and especially the National Park Service
because of its explicit inclusion of cultural resources within its management purview (Figure 20).
Although it is not within the mission of the SECN to undertake monitoring of cultural (or
socioeconomic) resources at this time, the HEM does provide a framework for program
expansion or for strategic partnership development with other organizations and programs
working within the South Atlantic LCC.
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Table 7. Selected additions to the Human Ecosystem Model, Biophysical Resources (modified from DOI-

SSWG 2010).

Flora/Fauna Energy Land
Plankton Wind Wetlands
Nekton (all kinds) Solar Uplands
Megafauna Tidal Beaches
Picoplankton Electricity/ natural gas Barrier islands
Birds Current

Fish Wave energy

Submerged aquatic vegetation Water Materials
Marine mammals Fresh water Wood

Turtles Salt water Soil

Coral Surface Rock
Terrestrial wildlife Salinity Metal
Terrestrial animals Temperature Calcium carbonate
Domesticated animals Depth plastic

Insects Turbidity

Forests Groundwater

Mangroves

Grass beds

Climate Change Effects on the South Atlantic Human Ecosystem

Because of the tightly linked relationship between the human and natural systems within the
Southeast, and the scale at which climate change is expected to affect both systems, the South
Atlantic Human Ecosystem (SAHE) is a valuable framework to use for identifying at-risk

resources, strategies for resource conservation, and indicators by which we can both assess risk
and progress toward protection of those resources.

Although the SAHE will likely need to be subdivided to address specific conservation needs, it
does provide adequate resolution to explore the likely consequences of climate change to critical
biophysical, socioeconomic, and cultural resources (Table 8), resultant adaptation strategies that
will likely be required of the social system to manage those resources (Table 9), and monitoring
data that will be required to inform those science-based management decisions (Chapter 4).
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Table 8. Potential consequences on the critical resources of the South Atlantic Human Ecosystem.
Resource categories are based on the Human Ecosystem Model (HEM) (Machlis et al. 1997).

Climate Change Effect
Category

Biophysical Resources

Socioeconomic Resources

Cultural Resources

Human Population
Demaographics

Agricultural Productivity

Forest Productivity

Land Use Change

Sea Level Rise

Water and Air Quality Changes

Temperature and Precipitation
Changes

Estuarine Productivity

Increased energy production
Increased inland surface water
extraction

Increased coastal groundwater
extraction

Increased nutrient inputs to
waters and lands

e Changes in fishing pressure

e Changes in nutrient and
sediments inputs to water
systems

Increased groundwater
extraction

e Changes in wildlife habitat
type, quality, and availability

e Changes in corridor suitability

e Changes species distribution
and abundance

e Changes in ecosystem

structure, function, and

composition

Increased land/ ocean footprint

for energy sector

Increased water consumption

for energy sector

e Changes in ecosystem

structure, function, and

composition

Altered hydrology

Altered sediment transport and

inputs into water systems

Increased erosion and

inundation

e Changes in freshwater and salt
water tables

e Changes in coastal wetland
condition and distribution

e Changes in ecosystem
structure, function, and
composition
Increased nutrient inputs and
loadings into estuaries
e Changes in freshwater inputs
into estuarine systems
Altered species composition,
abundance, and distribution
o Altered primary and secondary
production in freshwater and
estuarine systems

e Changed distribution and
composition of species and
habitats

e Changes in species
composition, structure, and
function

Increased human populations in
urban centers

Variable population changes in
coastal areas

Increased energy demand
Increased water demand

Changes in agricultural sector job
market

Changes in agricultural sector
price of goods

Increased demand for food
products

Increased demand for clothing
products

Increasing demand for forest
products

Changes in local demographics
Increased water demand
Increased energy demand

Property and infrastructure
damage in coastal areas
Changes in recreational
opportunities

Increased demand for coastal
zone protection measures

Increased risk to human health
from degraded air and water
quality

Changes in productivity of finfish
and shellfish fisheries

e Changes in science literacy

e Changes percentage of people
who speak English as a primary
language

o Further disconnect between
human population and nature

e Increased rarity and changing
values of key resources

e Loss or impairment to historically
significant/ valuable resources

e Excavation or discovery of new
cultural resources

e Loss or emigration of historically
significant human communities

e Restricted use of historical
subsistence and recreational
practices
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Table 9. Expected adaptation responses by components of the social system to climate-change-induced
effects on critical resources within the South Atlantic Human Ecosystem. Social system components and
resource categories are based on the Human Ecosystem Model (Machlis et al. 1997).

Social System
Components

Biophysical Resources

Socioeconomic Resources

Cultural Resources

Social Institutions

Timing Cycles

Social Order

e Changes in land form
types can alter the types
and opportunities and
opportunity for recreation
in coastal zones, including
such things as fishing,
wildlife viewing, and ORV
use.

* New management policies,
regulations, and statutes to
manage newly-affected
natural resources

e Changes in water releases
to concurrently manage
energy production, river
fish habitat, and estuarine
productivity.

¢ Changes in timing of crop
planting and harvesting.

¢ Adjustments to policies
and areas required for
protection of trust
biophysical resources.

Commerce potentially
affected by resource
condition, threats, and
scarcity and resultant
changes in relative economic
value and utility.

Insurance sector likely
affected by increasing costs
of damages in coastal areas.
Housing and construction
sector likely to expand with
expected urbanization trends.
Funding, planning, and
implementation of resource
protection measures will
need to span multiple years.

Changes in demographics,
science/ climate literacy

New management policies,
regulations, and statutes
might be required to
manage affected cultural
resources

Impacts in highly-vulnerable
areas might require
protection or preservation of
at-risk resources of
importance to regional or
national cultural heritage.

Changes to timing of
activities permitting
subsistence or recreational
fishing or hunting.

Adjustments to policies and
areas required for protection
of trust cultural heritage
resources.

Changes in education and
outreach efforts to
reconnect people to the
environment.

It will be incumbent on park resource managers to use best available science to manage

responses to climate change and projected impacts. Park managers need scientifically credible
information on the status, trends, condition, and risks to biophysical, socioeconomic, and cultural
resources in order to best manage and conserve them, and at the same time will require a firm
understanding of (and perhaps influence on) the social systems in which that resource protection

occurs.
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4. Network Climate Change Monitoring

Overview

Nearly all Vital Signs being monitored by the SECN can be analyzed and interpreted in the
context of responses to climate change after a sufficient period of record is collected, and in fact,
impact of climate change on park resources was one factor cited as a reason for monitoring
nearly all of the Network’s Vital Signs (DeVivo et al. 2008, Appendix 5).

To identify new climate change monitoring objectives, potential uses of climate change
monitoring data, and opportunities for collaboration among agencies conducting related
monitoring efforts, the SECN facilitated or participated in more than 20 scoping, briefing, or
informational meetings between October 2009 and September 2010 (Table 10). Although
climate change monitoring was not always the primary purpose of the meeting, all were related
to the myriad climate programs underway throughout the region. Particularly during the first
half of the year, it was the goal of the SECN to identify a) monitoring needs that would better
allow parks to meet their mandate of including climate science in management, b) identify what
other efforts were concurrently ongoing or being initiated, and c) rapidly identify opportunities to
collaborate and coordinate those efforts.

All SECN Vital Signs were evaluated for inclusion in the SECN Climate Monitoring Program
based on a combination of ecological relevance, partnership opportunities, and utility of
monitoring data to existing or planned climate science efforts within the region. Ultimately, 10
Vital Signs were identified for changes in sampling design based on their ability to a) provide
data to better understand landscape-scale consequences of climate change that will drive impacts
to resources on SECN parks, b) inform science-based management of biophysical,
socioeconomic, or cultural resources, ¢) provide data relevant to one or more of the social
systems within the human ecosystem of the South Atlantic, and d) provide data that can be used
to modify or improve existing management-relevant climate response models (Table 11).

Network Climate Change Vital Signs

Protocols or data processing methods for 10 SECN Vital Signs will be modified to enhance
NPS’s ability to include climate science in management decisions (Table 12). New monitoring
objectives for each Vital Sign are shown in Table 13. Although we will have new data
management and reporting tasks with all 10 Vital Signs, the largest changes to the program will
result from changes to the Network’s Salt Marsh Elevation, Groundwater Dynamics,
Amphibians, Landbirds, and Plant Community protocols. These are discussed in further detail
below.
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Table 10. Partial list of scoping, briefing, and informational meetings attended or facilitated by the
Southeast Coast Network in FY2010 during the development of the SECN Climate Change Monitoring

Plan.

Date Meeting Attendees Purpose

Oct 8 Georgia Coastal LTER Merryl Alber, Director, Georgia Coastal Discuss coastal climate change research

Ecosystems LTER focus of the Atlantic Coastal LTER network

Oct 29 Atlantic Coast Network Coordination  Staff from SECN and NCBN Discuss current Vital Signs Monitoring

Meeting programs, potential climate change needs,
and strategies for coordination among
coastal networks.

Nov 1-6 CERF Annual Meeting Federal, State, NGO, Academic, and others Coastal and Estuarine Research Federation

20th Biennial Conference, Estuaries and
Coasts in a Changing World as it relates to
global climate change. Meeting presented a
number of opportunities to formally and
informally discuss trends in salt marsh
community monitoring and develop
partnerships.

Nov 3-5 Southeast Coastal and Ocean NPS park resource managers, Discuss key questions facing coastal parks
Stewardship Workshop: Challenges superintendents, regional and WASO science  including impairment and effects of climate
in a Changing Environment staff, and invited technical experts. change.

Nov 24-25 LCC Operations Plan Development LCC climate-change program leads for FWS Write draft operations plan for the South

and NPS Atlantic LCC that discusses DOI- and other
partner-based coordinated approach to
climate science and resource conservation

Dec 7-8 Kennedy Space Center Climate Science staff from NPS, NGS, U of Florida, Evaluated and discussed issues related to
Change Meeting and NASA climate change and consequent effects to

foreshore geomorphology

Dec 17-18 URI CESU Climate Meeting Federal, state, NGO, and academic science Identify potential coastal climate-change

and policy staff research projects.

Jan 13-16 Northeast Regional Meeting on Science Staff from NPS, NGS, USGS Develop methodology for assessing
RSLR inundation risk from sea level rise and storm

surge in coastal NP using high accuracy
geodetic control.

Feb 4-5 NOAA Coastal Monitoring Science staff from NOAA, NPS, FWS, and Discuss potential and means to coordinate
Coordination USGS. and standardize methods for monitoring

coastal resources to support landscape-
scale analyses of climate change impacts

Feb 18 UGA Scoping Meeting Academic research faculty and staff from Present program and potential climate

Marine Sciences, Ecology, and Forestry change monitoring options for review.
programs

Feb 23-25 Raleigh climate downscaling DOI agency and academic climate change Evaluate ongoing climate downscaling
meeting forecasting project leads projects funded by NCCWSC, present

preliminary findings to other DOI agency
personnel for comments, and identify means
by which to ensure maximum utility of data,
model outputs, and findings to a broad
range of audiences.

Feb 28- NOAA Coastal Training Program / Science and program staff from NOAA Presented results of February 4-5 meeting

March 5 Research Winter Meeting System-Wide Monitoring Program (SWMP) and what SECN

Mar 18 NOAA NERR Central Data Data management staff from NERR and Evaluate data models for current monitoring
Management Office SECN programs programs and devise options for seamlessly

merging data sets.

Mar 30-31 Interagency South Atlantic LCC LCC partners from federal, state and NGO Develop draft governance structure and
Scoping Workshop organizations mission statement for the South Atlantic

LCC

Mar 29- NCTC LCC Data Workshop Federal (DOI and other), state, NGO Determine data management and

Apr 1 personnel acquisition needs to support national
network of LCCs and associated programs
within the context of DOI/OMB policies.

Apr7 NPS and GTM Project Scoping Staff from State (FL) agencies, NPS, and Evaluate joint salt marsh monitoring
Meeting GTM-NERR methodology and efforts in FOMA and GTM.

Apr 19-23 LCC Scoping Team Meeting LCC steering committee members from FWS,  Vette mission, governance, and primary

NPS, USFS, USGS, and State agencies science needs for the South Atlantic LCC.

Apr7 SERAP Project Meeting Project staff from USGS, NGO, and academic  Update on regional and SALCC climate

SERAP Integration

institutions

Regional Director and senior science staff
from USGS Southeastern Regional Office

change forecasting models and exploration
of potential integration with SECN
monitoring efforts.

Discuss SECN climate change monitoring
program and specific project needs and
integration opportunities for coordination
with SERAP or forthcoming regional CSC.
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Table 11. Matrix of SECN Vital Signs and the applicability of resultant monitoring data to a) better
understand impacts of climate change in SECN parks, b) explore effects on critical resources and social
systems within the South Atlantic Human Ecosystem, and c) refine or enhance existing climate change

effects models. Vital Signs highlighted in grey are those that will be enhanced as a part of the SECN
Climate Monitoring Program.

. Critical Social
Expected Response Categories Resources  Systems
— L
w 2 S o E
2 o (o) & 3 T 2 0 2
g 5 o = ® o2 o s =
s 2 4 < 0 2|12 g w|= =}
c 5 £ S | > o 8|E o -
© o 7] S a [ < o = = c S (%)
E £ 2 2 g E 2|55 2|2 € 3|3
Network Vital Sign Measures 2 29 8 3 C Sla 8§ 312 £ 5|8
Air Quality IAtmospheric ozone concentration, damage to sensitive X X X X X X X
/egetation
Wet and Dry Deposition et and dry sulfate and nitrate deposition X X X X X
Visibility and Particulate Matter IMPROVE suite for visibility and fine particulates, X X X X
particle size analyses: pm 10, pm 2.5, haze index
Air Contaminants concentration of mercury, semi-volatile organic X X X X X
lcompounds, acidic components of contaminants
Weather and Climate IAir temperature, precipitation, relative humidity, tides, X X X X X X X X[X X X|X X X|X
ocation and magnitude of extreme weather events
Coastal Shoreline Change shoreline position and slope X X X X |X X
Salt Marsh Elevation ISediment elevation, salinity X X X X
Stream/ River Channel percent cover of coarse woody debris, detritus, X X X X
Characteristics distribution and extent of geomorphic features (runs,
riffles, pools); grain size distribution; distribution, extent,
land rate of change of erosion features.
Groundwater Dynamics ater table levels for freshwater and saltwater X X X X X X | X
Surface Water Dynamics discharge, magnitude and duration of flooding events X X X X | X X X X X | X
Marine Water Quality IpH, temperature, dissolved oxygen, turbidity, salinity, X X X X X | X X X
iconcentrations of chlorophyll a, TDN, TIN, TDP, TIP,
Imetals, and volatile organic compounds
Riverine Water Quality IpH, temperature, dissolved oxygen, specific X X X X X X X |X X
lconductance, turbidity, trace ions, nutrient
concentrations
Invasive/ Exotic Plants loccurrence of invasive plant species X X X X X
Marine Invertebrates loccurrence of selected marine invertebrate species X X X X | X X
Fish Communities Fish community diversity, relative abundance, Index of X X X X | X X
Biotic Integrity, percentage of non-native species,
Inumber of crevice spawner species
Amphibians lspecies occurrence, diversity, percent area occupied, X X X X X | X
disease incidence
Landbirds lspecies occurrence, diversity, relative abundance X X X X X X | X
Small Mammals lspecies occurrence, diversity, percent area occupied, X X X X
relative abundance
Plant Communities Plant species occurrence, diversity; percent cover by X X X X | X
herbaceous, shrub and overstory; rooting by feral hogs
land armadillos; occurrence of disease, occurrence of
nsect outbreaks, occurrence of non-native species;
INVCS class
Shorebirds Inumber and location of piping plover, red knot, Wilson’s X X X X X
plover, American oystercatcher
T&E Species IAbundance, distribution, and recruitment of rare X X X X X
lspecies such as sea beach amaranth, beach mouse, X
lsea turtles, red-cockaded woodpeckers
Fisheries Take lspecies occurrence, weight, size based on compilation X | X X X X X
lof existing data from State and other sources
Visitor Use Monthly and annual visitor attendance compiled from X X
lexisting Park and other sources
Fire and Fuel Dynamics burn area and extent, down woody debris, duff depth X X X X
Land Cover and Use Extent and distribution of land cover and use types, X X X X X X X X | X
fragmentation, extent and distribution of management
lactions (compiled from park records).
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Table 12. Changes to SECN Vital Signs with the additional focus of climate monitoring. Vital Signs
marked with an asterisk (*) will have significant changes or additions to field methodology and protocols.

Network Vital Sign

Base Monitoring Plan

Climate Monitoring Changes

Weather and Climate

Coastal Shoreline Change

*Salt Marsh Elevation

Stream/ River Channel

Characteristics

*Groundwater Dynamics

Surface Water Dynamics

Amphibians

*Landbirds

*Plant Communities

Land Cover and Use

Weather and climate measures limited to air temperature,
precipitation, relative humidity, tides, location and magnitude of
extreme weather events. Data collected through data mining and
data sharing agreements with other agencies.

Measurement and modeling of coastal shoreline position and slope
using survey-grade ATV-based GPS equipment seasonally to
annually of park foreshores, augmented with post-storm measures
where necessary. Permanent NGS 3D monuments will be installed
along the shoreline to develop a long-term baseline elevation
reference network

One sentinel site (with three replicate stations) deployed at each
SECN park with salt marsh systems. Stations installed and
benchmarked to allow for measurement of changes in elevation
relative to surveyed benchmarks. Elevation and relevant covariates
(pore soil water salinity and vegetation) measured 1-4 times
annually.

Percent cover of coarse woody debris, detritus, distribution and
extent of geomorphic features (runs, riffles, pools); grain size
distribution; distribution, extent, and rate of change of erosion
features measured in stream riverine systems.

No field methods proposed. Water level (salt and fresh) and ground
water quality data acquired through data mining and data sharing
agreements with other agencies.

No field methods proposed. River discharge data acquired through
data mining and data sharing agreements with other agencies.

Visual Encounter Survey (VES) and Automated Recording Device
(ARD) measurements of species occurrence, diversity, percent area
occupied, disease incidence, and relative abundance at up to 30
spatially-balanced randomly sampled locations in all network parks
once every three years.

Variable Circular Plot (VCP) measurements of species occurrence,
diversity, relative abundance at up to 30 spatially-balanced randomly
sampled locations in all network parks once every three years.

Plant species occurrence, diversity; percent cover by herbaceous,
shrub and overstory; rooting by feral hogs and armadillos;
occurrence of disease, occurrence of insect outbreaks, occurrence of
non-native species; NVCS class

Extent and distribution of land cover and use types, fragmentation,
extent and distribution of management actions (compiled from park
records).

List of measures expanded to include downscaled climate forecast
data for areas surrounding the parks (generally based on boundaries
defined during watershed or natural resource condition
assessments), and real-time calculation of derivative measures as
data are collected.

No changes to methodology, but shoreline position and slope data
will be integrated with existing models that forecast coastal
inundation and erosion risk, and data and models will be updated
following major storm events.

Sampling design increased to up to 10 sites per park (depending on
size and habitat) to allow for measurement of variability in elevation
change within park systems. Methods will be coordinated with
NOAA, USGS, FWS, and other NPS Networks to ensure consistency
of data at the landscape scale. Data from NOAA tidal gaging
stations will be used to in conjunction with RSET elevation data to
assess trends in relative sea level rise. Tidal and RSET data
integrated with existing coastal wetlands and inundation risk /
forecasting models.

No change to methodology. Data integrated with existing coupled
climate downscaling, hydrologic, land use, stream habitat models to
forecast changes in availability and types of habitat available in
network parks.

Data loggers installed at existing well locations based on
recommendations listed in the SECN Groundwater Inventory
(Rasmussen et al. 2009) Additional monitoring wells installed as
funding permits.

Where feasible, gage stations installed or upgraded at FOFR, FOMA,
FOPU, FOSU, MOCR and TIMU as recommended in the draft SECN
Surface Water Monitoring Protocol (Rasmussen et al. in preparation).
Surface water forecasting data acquired from USGS.

No changes in methods. Data to be used by USGS to develop
integrated models that couple climate downscaling, hydrologic, land
use, and vegetation models to forecast species distribution shifts in
response to climate change.

VCP methodology being discontinued in favor of using data collected
using automated recording devices. Recorder deployment increased
from 14 to 60 days to allow for measurement of arrival phenology of
migratory birds. Data to be integrated with existing coupled climate
downscaling, land use, and vegetation models to forecast species
distribution shifts in response to climate change.

Establishment of fixed sites in network parks to implement data
collection methods developed by National Phenology Network.

Land cover and land use data acquired through data acquisition and
sharing agreements with the South Atlantic LCC to ensure
consistency of data use among partner agencies. Additionally,
coastal land cover and habitat data will be acquired from NOAA to
ensure consistency of data sets and use among partners within
coastal and marine systems. Land use and vegetation community
forecasting data acquired from USGS.
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Table 13. Climate change monitoring objectives for SECN Vital Signs focus of climate monitoring.

Network Vital Sign

Additional Monitoring Objectives

Justification

Weather and Climate

Coastal Shoreline Change

Salt Marsh Elevation

Stream/ River Channel
Characteristics

Groundwater Dynamics

Surface Water Dynamics

Amphibians

Landbirds

Plant Communities

Land Cover and Use

Evaluate divergence from forecasted data based on low-
medium- and high emission scenarios.

Determine foreshore slope.

Determine changes in relative sea level rise

Determine variability in salt marsh elevation within SECN parks
Determine changes and latitudinal trends in salt marsh elevation
Determine status, trends, and variability in tidal measures

Evaluate divergence from forecasted data based on low-
medium- and high emission scenarios.

Evaluate changes in groundwater conditions that are closely
related to changes in anthropogenic use patterns (i.e., projected
population growth along the coast) that might be exacerbated by
climate change.

Evaluate divergence from forecasted river flow data based on
low- medium- and high emission scenarios.

Evaluate divergence from forecasted amphibian distribution data
based on low- medium- and high emission scenarios.

Evaluate divergence from forecasted bird distribution data based
on low- medium- and high emission scenarios.

Determine changes and trends in timing of migration.

Evaluate divergence from forecasted vegetation community data
based on low- medium- and high emission scenarios.

Determine changes and trends in timing of leaf-out, budding, and
flowering of key indicator species.

Evaluate divergence from forecasted land use data.

Important for scenario planning to narrow down potential projections
and likely consequences.

Data to be used to develop localized coastal inundation and wetland
loss models.

Data to be used to develop localized coastal inundation and wetland
loss models.

Important for scenario planning to narrow down potential projections
and likely consequences.

Data to be used in coastal wetland loss models. Increases
understanding of the nature of external park impacts such as
ecosystem and habitat alterations due to changes in surficial aquifers
or landscape subsidence as a result of changes in the confined
aquifer.

Data to be used in coastal wetland loss models. Important for
scenario planning to narrow down potential projections and likely
consequences.

Data to be used to develop and validate regional species forecasting
models. Important for scenario planning to narrow down potential
projections and likely consequences.

Data to be used to validate regional species forecasting models.
Important for scenario planning to narrow down potential projections
and likely consequences.

Data to be used to validate regional species forecasting models.
Important for scenario planning to narrow down potential projections
and likely consequences.

Important for scenario planning to narrow down potential projections
and likely consequences.

Salt Marsh Elevation
Prior to the climate change initiative, the SECN began deploying RSET stations at eight parks
along the South Atlantic Coast (DeVivo et al. 2008). Under the original sampling design, one
site was to be selected at each park (with three stations) following the methods described in
Cahoon et al. (2006). Because of the need to keep stations out of public view and the sensitivity
of southeastern marshes to trampling, site installation is limited to the low marsh areas, with
installation of stations following methods developed by Louisiana Department of Natural
Resources (Folse and West 2004). As of October 2009, stations had been deployed at Timucuan
Ecological and Historic Preserve and site selection had been completed at Cape Lookout and
Cape Hatteras National Seashores.

Prior to efforts to reevaluate the sampling design and monitoring objectives related to climate
change impacts, the SECN had intended to complete station installation by the end of FY2011.

As part of the SECN Climate Monitoring Program, the network will begin to greatly expand its
coastal salt marsh monitoring efforts in response to additional monitoring objectives related to
climate change impacts. Specifically, the SECN will be collecting data to:

e Better understand local salt marsh accretion and subsidence rates and how those rates
translate to changes in relative sea level, and

e Provide data for coastal vulnerability and erosion, and coastal wetland loss forecast

models.
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It is anticipated that model integration will be accomplished between NPS and USGS in
partnership through the Southeast Regional Assessment Project and (ideally) the Southeastern
Climate Science Center.

To meet the new monitoring and modeling data needs, the SECN will modify its existing
sampling design to increase the number of stations deployed and include tidal measures for each
station (Figure 21):

e At each of the five larger parks (Canaveral, Cumberland Island, Cape Lookout, and Cape
Hatteras National Seashores, and Timucuan Ecological and Historic Preserve) the
number of monitoring sites will be increased from one to up to 10 sites, with three
stations installed at each. Stations will be installed and surveyed in to NGS standards and
tied to the coastal shoreline monitoring monuments so that elevation data can be
referenced to the National Spatial Reference System.

e Data from relevant nearby tidal elevation gauging stations available through NOAA’s
National Water Level Observation Network (NWLON) will be included in the data
analysis to measure changes in relative sea level in addition to changes in sediment
elevation.

In addition to changes in sampling design, the SECN is working to ensure that the methods
employed by the SECN are closely coordinated with other partners throughout the Atlantic Coast
so that data can be seamlessly integrated into a coast-wide data set. In March 2010, NPS and
NOAA hosted a meeting in Silver Springs, MD attended by science staff from NPS, FWS,
USGS, and NOAA to coordinate coastal monitoring efforts. All agencies agreed to develop
minimum standards for a variety of coastal monitoring protocols in use across agencies, most of
which are currently being implemented in a similar fashion. NOAA and the NPS Southeast
Coast Network are currently working on jointly-authored monitoring protocols for salt marsh
elevation and benchmark installation, and will be developing SOPs to guide minimum data
collection standards to be reviewed and implemented by partnering agencies (including USGS
and USFWS).
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Figure 21. Schematic of combined RSET and tidal gaging stations to allow for measurement of both salt
marsh accretion and subsidence and sea level rise in a manner that provides measurement of relative
sea level rise (NGS, P. Hensel, personal communication).

Groundwater Dynamics

Implementation of the Groundwater Dynamics Vital Sign began in FY2010 as one of the
network’s data acquisition protocols; however, the approved monitoring plan did not call for the
installation of new wells or data loggers in existing wells (DeVivo et al. 2008). The SECN’s
groundwater monitoring protocol (Rasmussen and others, 2009) does identify several data gaps
where installation of additional wells or data loggers would greatly enhance the Network’s
ability to evaluate trends in groundwater resources.

The identification of gaps in the existing well network will be used as a guide to identify
potential partnering agencies to acquire a coast-wide SECN groundwater monitoring network
and make data more useful within the boundaries of nearby parks and in a regional context.
Monitoring data will be used specifically to evaluate changes in groundwater conditions that
relate to changes in anthropogenic use patterns that may be indirectly coupled to changing
climatic conditions. Additional monitoring objectives will be useful in understanding the nature
of external park impacts such as ecosystem and habitat alteration due to changes in surficial
aquifers or landscape subsidence that could be a result of changes in the confined aquifer level.

To meet the new monitoring and modeling data needs, the SECN proposes to initially focus
efforts at parks identified as lacking important baseline datasets regarding either the surficial
water table (i.e., CONG) or the confined aquifer (i.e., CAHA, CALO, CANA, CUIS). The
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following tasks briefly describe additional work elements proposed to address ground dynamics
in the context of regional and local anthropogenic-climate induced change:

Outfit and monitor selected wells with pressure transducers and water-quality data
loggers (Figure 22),

Cap currently flowing wells with logging pressure gages and begin monitoring pressure
records using hydraulic head as a surrogate for water level changes,

Participate with partnering agencies (USGS, USFWS) as wells as local, non-profits, and
other state and federal partners in efforts to plan and conduct regional synoptic
groundwater surveys, and

Identify the location of non-flowing or abandoned wells encountered as part of ongoing
Vital Signs monitoring that are located on or near Park lands that should be prioritized for
permanent closure.

Figure 22. Example of well outfitted with automated data collection equipment platform.
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Amphibians and Landbirds

Amphibian and bird monitoring protocols will be modified to provide data that can be input into
occupancy models under development by USGS. These models have two objectives—to assess
potential impacts of climate change on habitats of priority species in the southeastern US by
mapping and predicting cover dynamics, and to assess patch occupancy and range dynamics of
North American avian species in response to land cover dynamics and climatic change. The
USGS SERAP project is attempting to secure funding to expand its integrated terrestrial
assessment to assess patch occupancy and range dynamics of amphibian species.

To accomplish this, the SECN will combine methodologies of its amphibian and bird monitoring
efforts by sampling bird communities using automated recording devices (as opposed to variable
circular plots) and by expanding the sampling period from 14 to 60 days (to ensure sampling
during the spring migration period).

The changes in methodology will more adequately characterize the sites due to a) multiple
repeated sampling events, b) consistent sampling time of the ARD records, and c) collecting data
across a wider range of environmental conditions known to influence detectability (e.g.,
precipitation, humidity, temperature). Singing and calling rates of many birds decrease as the
morning progresses.

In addition to changes in sampling methodology, the SECN will evaluate recordings to assess
changes in bird and vocal anuran phenology. The increase in sample size (and duration) will
allow the network to more adequately capture the variability in arrival and stopover of migratory
birds, and vocal anurans that breed in early and late spring.

Plant Communities

Phenology is defined as the relationship between climate and periodic biological phenomena;
examples include the timing of: leaf development, bud development, flowering, leaf fall, animal
movements/migration, and insect life cycles (Lieth 1974, Haggerty and Mazer 2008). Phenology
has a long history (Leopold and Jones 1947, Puppi 2007) as pre-historic farmers were likely the
first phenologists, carefully tracking the response of plants and animals to the seasonal cycles in
order to better understand when to plant crops (Puppi 2007). Aldo Leopold stated that “by
tracing [organisms’] responses to the sun, phenology may eventually shed some light on that
ultimate enigma, the land’s inner workings” (Leopold and Jones 1947). The use of phenology as
a means of monitoring climate change is a rapidly developing field. Because phenology is
dependent on climate, long-term patterns of climate change can be tracked by monitoring
phenological occurrences (Badeck et al. 2009, Bradley and Mustard 2008, Cotton 2003,
Haggerty and Mazer 2008, Schwartz 1994).

National Park Service Inventory and Monitoring Networks across the nation are currently
cooperating with the National Phenology Network (NPN) to implement phenological monitoring
protocols. The National Phenology Network is a cooperative network of government agencies,
educational institutions, educators, students, NGOs, and citizen scientists
(http://lwww.usanpn.org) that has developed and tested a peer-reviewed monitoring protocol to
quantify phenology. Although the SECN is not currently involved in plant-phenology monitoring
due to our current staffing structure, we plan to adopt the phenology protocols developed by the
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NPN cooperative. Phenological monitoring is a time-intensive activity, and monitoring must be
conducted on a precise schedule of visits and re-visits to a given location.

Given the diversity of SECN parks in terms of vegetation communities, geographic location, and
the combination of four National Seashores with several inland piedmont / coastal plain parks,
the Network is ideally located to monitor the phenological responses of a wide variety of plants.
For example, spring ephemeral plant species are very sensitive to variations in hydroperiod,
temperature, and daylight. Studies have shown that some spring ephemerals respond negatively
to early onset of spring (i.e., warmer temperatures earlier in the year) by blooming earlier,
producing fewer seeds, or senescing after a shorter-than-normal period (Abu-Asab 2001,
Farnsworth et al. 1995, Kudo et al. 2004, Lapointe 2008). This has direct implications to climate
change, and suggests that populations of spring ephemerals may decline in response to climate
change. Thus, including spring ephemeral plants in phenological monitoring will provide data to
help SECN park managers to better understand the effects of climate change. Variations in the
timing of plant reproduction can also have significant impacts on wildlife species that depend
upon specific plant phenological stages for food or cover resources, and result in reduced fitness
and impaired reproduction (Both and Visser 2001, Marra et al. 1998, Sillet et al. 2000).

Implementation Priority

Initially, the SECN will likely lack sufficient funding to implement all enhanced Vital Signs.
Priority for field methods will be placed on upgrading the Network’s Salt Marsh Elevation and
Groundwater monitoring systems (in that order) because of their relevance to coastal ecosystems.
Regardless of funding, the Network will expand the data collection period for vocal Anurans and
landbirds, but analysis of phenological data will be dependent on the capacity of the network to
hire staff or forge partnerships to process the increase in recordings. Plant phenological
monitoring will only be implemented if the Network secures additional funding for dedicated
staff.

Other changes described above that are largely changes in data acquisition, interpretation, and
transfer will be implemented as funding/opportunity permits.

Cultural and Socioeconomic Climate Change Vital Signs

Monitoring of Vital Signs pertaining to critical socioeconomic and cultural resources will be a
significant information need for parks to adequately plan for climate change, but are beyond the
current scope of the SECN program. These types of measures will not be monitored as a part of
the SECN program, but we do envision a pilot project in partnership with the SALCC to select
appropriate measures, develop methods, and conduct a baseline inventory of the condition of
these other critical resources. Potential metrics are presented in Table 14 (Force and Machlis
1997).
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Table 14. Potential social indicators to be evaluated for use in scenario planning and management of
climate change impacts within the South Atlantic Human Ecosystem. Measures modified from those used
in 1997 Interior Columbia Basin Ecosystem Management Project (Force and Machlis 1997).

Variable Indicator Measure
Natural Resources
Energy Occupied housing units heated with wood % of occupied units heated with wood
Land Federal land % of land owned by federal government
Population density on nonfederal land Number of people per acre of nonfederal land
Water Not available
Materials Material production Dominant manufacturing or extractive industry
Nutrients Agricultural product Ratio of $ value of crop to livestock products
Socioeconomic
Information Library loans Number of books loaned by public libraries per
capita per year
Population Total population Total resident population
Rural population % of total population residing in rural areas
Labor Unemployment % of civilian labor force unemployed
Capital Bank deposits $ value of monthly bank deposits
Income Median household income
Cultural Resources
Organization Not available
Beliefs Votes by political party % of votes cast for Republican presidential
candidate
Myths Major religion of family Major religious group
Social Institutions
Health Infant mortality Number of infant deaths per 1,000 live births
Physicians Number of physicians per 100,000 population
Justice Law enforcement Number of police officers with arrest powers per
1,000 population
Faith Religious adherents % of population who claim adherence with an
established religion
Commerce Earnings $ value of earnings in all industries
Education High school graduates % of adult population graduated from high school
Leisure Not available
Government Voting rate % of population >18 years of age participating in

Local government finances

Sustenance Resource-related employment
Land use
Identity (social order)
Age Median age
Dependency ratio
Gender Women in labor force
Sex ratio
Class Professional and skilled employment
Caste Ethnic/racial composition
Clan Household composition

presidential elections
$ value of local government expenditures per capita
% of labor force in agriculture, forestry, fisheries,
mining
Acres of irrigated land

Median age

% of persons <18 and >64 years of age

% of adult women in labor force

Ratio of females to males

% of labor force in professional occupations
% of total population in ethnic/ racial groups

% of households with children under 18 headed by
single parents
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Table 14. (Continued).

Variable

Indicator

Measure

Social Norms (Social Order)

Informal

Divorce Rate

Hierarchy (social order)

Wealth
Power
Status
Knowledge
Territory
Social Cycles
Physiological
Individual

Institutional
Environmental

Poverty rate
Elected positions
Not available
College graduates
Home ownership

Elderly population
Employment terms
Work days

Not available

Not available

Number of divorces per 1,000 population

% of persons living below poverty level
Number of elected positions per 1,000 population

% of adult population who are college graduates
% of housing units occupied by owner

% of total population who are 70 years old or older
Full-time workers
Seasonal workers
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5. Critical Project Needs

The SECN has identified several necessary projects to implement its climate science strategy.
These include addressing key information gaps, comparing methodologies before and after
protocol changes, expanding the Network’s data management system, and implementing several
one-time costs associated with installation of long term monitoring stations that were not
included in the Network’s original Vital Signs Monitoring Plan.

Where available, cost estimates are provided, but the source of funding is at this time
unidentified. Where possible, the SECN will seek external (to the Network) funding to
implement these projects either as standalone NPS efforts, or in partnership with other federal,
state, or academic agencies working within the SALCC.

Monitoring Infrastructure

RSET Installation ($120,000). At each of the five larger parks (Canaveral, Cumberland Island,
Cape Lookout, and Cape Hatteras National Seashores, and Timucuan Ecological and Historic
Preserve) the number of monitoring sites will be increased from one to eight sites, with three
stations installed at each. Stations will be installed and surveyed in to NGS standards so that
elevation data can be referenced to the National Spatial Reference System. This is a priority
infrastructure need of the network and will be funded out of base SECN dollars during the first
three years of strategy implementation.

Tidal Station Installation ($150,000-200,000). Where necessary, NPS will work with NOAA
and other cooperators to ensure Network- and LCC-wide coverage of NWLON station data.
Based on an analysis of existing NWLON station coverage, the SECN will need to install tidal
monitoring stations at CALO and CANA. Stations will be installed and maintained by NOAA
according to NWLON protocols. The estimated installation costs are $75-100K each. Two
additional stations at TIMU and CUIS might also be necessary pending further investigation and
analysis (see below).

DOI 1&M Program Integration. Beginning in FY2010, the Southeast Coast Network and FWS
South Atlantic Refuges monitoring programs will co-locate management offices at the
University of Georgia in Athens, GA. Program and data management staff, as well as water and
climate change staff will be housed in a shared facility on Whitehall Experimental Forest. This is
being done through a Cooperative Ecosystems Study Unit (CESU) agreement with the
University that includes funding for field intern, technical writing, and GIS capacity needs.

Protocol Enhancement

Groundwater ($65,000). With the additional deployment of groundwater data loggers at coastal
well sites, the SECN will deploy data management, analysis, and reporting tools to accommodate
those data. This will include site and well information as well as water chemistry data collected.
Expanding the groundwater module of the decision support system to support these
enhancements will require the development of groundwater data logger and well components in
the current SECN conceptual object model and database design (as well as the business logic to
support these components as required by the groundwater monitoring protocol). Finally, one or
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more data summary reports will be created for the output and/or presentation of this dataset. The
cost estimate above includes the creation of two data output reports.

Tidal Gage Suitability Study ($50,000). A one-year study of tidal fluctuations within TIMU
and CUIS will be conducted to determine if tidal conditions within the parks are adequately
characterized by existing tidal gauges. This is required to ensure a network-wide coverage of
NWLON station data that will be “tied to” RSET data to monitor trends in relative sea level.

Coastal Monitoring Standards Development. Although purposes for monitoring coastal
resources vary among agencies, DOI agencies and NOAA have agreed to develop minimum data
standards (MDS). These will be developed primarily in partnership with the NERRS, COOPS,
NGS, USGS, and NPS SECN and NCBN networks but will be shared with other NPS regional
networks and USFWS as they are developed. These standards (MDS) will be delineated in a
common set of peer reviewed technical reports (grey literature) within both NOAA and NPS.

Bird Monitoring Methods Comparison ($31,800). With the planned change in methods from
Variable Circular Plot to Automated Recording Device based methods, the SECN will fund a
one-year, three-park study to compare sampling methods in FY2011. Bird communities will be
sampled using both methods at 30 spatially-balanced randomly selected sites at KEMO, HOBE,
and CHAT, and data will be analyzed for comparability, and ability to adequately characterize
the avifauna.

Human Ecosystems Inventory. Because much of the interpretation of climate change data and
its incorporation into long-term management plans will be tied to the human component of the
ecosystem, network parks (and partners) will need a consistent geospatial definition and
representation of the human ecosystems within the South Atlantic LCC and around SECN parks.

Socioeconomic and Cultural Inventory. Protocol development/inventory of cultural and
socioeconomic measures of human ecosystem condition.

Data Management

The SECN has developed a unified server-based data management system to house, manage, and
report all of its monitoring data (Wright et al. 2008). The system is based on a conceptual object
model designed to serve as a framework for deploying linked database modules to handle both
Vital Signs monitoring and program management data. The Network has identified seven
modules that will need to be deployed or updated to support the climate change monitoring
mission. Costs provided are based on prior network expenditures, but several (or all) modules
might be completed by Network or partner staff.

Bird Monitoring ($7,500). The existing data management module will need to be revised to
accommodate ARD- rather than VCP-based data. The existing VCP-based monitoring module
will be retained should additional future data be collected using those methods, and the existing
amphibian ARD module will be adapted for use with bird data. Costs of this component include
updating the forest breeding bird object model and database design to include ARD methodology
and adapting the amphibian ARD report for bird monitoring.
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Derivative Climate Measures ($5,000). The additional derivative climate measures mentioned
in Chapter 4 will be added to the data acquisition and manipulation functions already in place.
Adding derivative climate measures to the current SECN decision support system will require
the generation of at least one additional data analysis report. The cost listed here is for the
addition of a single data analysis report. Costs will be higher if additional reports are required
(%5,000 per report) or if additional data are required to generate the derived climate measures
(due to the required enhancement of the object model and database prior to generating the
report). This is a priority infrastructure need of the network and will be funded out of base SECN
dollars during the first three years of strategy implementation.

Tidal Data ($50,000). Data acquisition and processing modules will be developed to query
NOAA/NWLON datasets for tidal gage stations near coastal network parks. Adding tidal data to
the data management system will require the development of a tidal data component in the
current SECN conceptual object model and database design, as well as enhancements to the data
import tool to successfully harvest data from external sources for use in the SECN data
management system. Finally, one or more data summary reports will be created for the output
and/or presentation of this dataset. The cost estimate above includes the creation of two data
output reports.

Phenology ($7,500). Phenology data for amphibian, bird, and plant protocols will need to be
incorporated into those protocols; a module for producing phenology reports will be deployed
that unifies phenological data across Vital Signs. The addition of phenology data to multiple
protocols will require updates to the current SECN conceptual object model and database design;
InfoPath data entry forms will need to be updated and one or more data analysis output reports
generated. The cost listed above includes the generation of one output report. Additional reports
would add approximately $5,000 to the cost, per report.

RSETs and Fixed Station Water Quality ($5,000). Following the development of data
standards for the RSET and fixed water quality station monitoring protocols, the modules for
both protocols will need to be updated to accommodate additional data fields (or changes to
existing ones). The addition of data fields to these two protocols will require updates to the
current SECN conceptual object model and database design; InfoPath data entry forms and data
analysis output reports will need to be updated as well. Upon modification, each component will
require testing to ensure everything is working properly. If additional data analysis output reports
are required, the cost estimate above will rise by approximately $5,000 per report.

Refuge 1&M Program Integration. Existing site information tables will be updated to
accommodate USFWS refuge units in addition to park units and the SECN system will be
evaluated to ensure cross-agency security measures are in place that allow for NPS and USFWS
entry and retrieval of monitoring data. Incorporating the refuge 1&M program will have no costs
associated with it unless USFWS are not using the same protocol as the SECN 1&M Program. If
additional parameters are required to be added to the SECN decision support system, the cost
would be approximately $5,000 to update the conceptual object model, database design, and
InfoPath forms. Additional reports would cost approximately $5,000 each.
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THREDD Server Installation. With the assistance of USGS, web services will be installed on
the SECN data server to allow USGS and LCC partners to incorporate SECN data in climate
change forecasting models. Data will either be housed by USGS or the Georgia Coastal
Ecosystems LTER. THREDD server installation will have no cost associated with it unless
additional software purchases are required.

Predictive Models

The USGS has expressed interest in working with the SECN to develop or refine climate change
forecasting models for use in the South Atlantic (including in and around SECN parks). These
models will be completed at no cost to the SECN.

Amphibian Occupancy Forecasting. Existing SECN amphibian occurrence and co-located
habitat data will be used to adapt existing bird occupancy forecasting models to amphibian taxa.

Coastal Inundation Risk and Wetland Loss Forecasting. SERAP will adapt its coastal
inundation and erosion vulnerability, and coastal wetland loss forecasting models. The models
will utilize park-specific data sets for coastal slope, groundwater level, mean wave height,
relative sea level rise, wetland accretion, and tidal range data to develop localized forecasts of
erosion and inundation risk as well as the probability of conversion from wetlands to open water.

Resource Vulnerability Assessments. Vulnerability or risk assessments are likely to be an
LCC-wide need, but have not been discussed as part of the LCC planning process to date. We
propose funding a pilot/proof-of-concept project in FY2012 that builds upon a resource
stewardship strategy, and potentially expands into a permanent role at either the Network, LCC,
or CSC level in the future. Project not to be funded out of SECN Vital Signs or Climate Change
base funds.
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6. Administration and Staffing

If fully implemented, the expanded roles of the SECN under the climate science strategy will
require adjustments and additions to current staffing and partnership structure to ensure the
Network’s ability to meet new program goals without impacting its ability to carry out the goals
of the original Vital Signs monitoring program as defined in DeVivo et al. (2008). This will be
done through a combination of changes to the current staffing plan, relocation of existing office
locations, and formal engagement of new strategic partners.

Staffing

Several changes to the existing organizational chart and position descriptions (see Appendix E)
will be required to carry out the expanded climate monitoring mission. The network will require
an additional four FTEs to fully implement the plan: three technicians to collect salt marsh
elevation, groundwater/surface water, and phenological data, and a second data manager
responsible for the majority of the data-integration tasks outlined above (Figure 23).

Modified Positions

Integrated Science Program Manager. The network coordinator role will expand to have
significant interagency coordination responsibilities to ensure that climate science, monitoring
data, methods, and data management strategies are coordinated across the South Atlantic LCC
project area, while ensuring that goals and objectives of the core Vital Signs Monitoring Plan
continue to be met.

Serves as lead for climate change science and landscape conservation planning for parks within
the network. Advises South Atlantic LCC Primary responsibility for ensuring that climate
monitoring science is incorporated into forecasting models being developed by LCC partners and
used by adaptation and conservation planning personnel to enhance science-based management
of park natural and cultural resources in response to climate change and other landscape-scale
factors. Facilitates the standardization of monitoring methods and data management among
partners within and cooperating with the SALCC so that data can be rapidly found, merged,
explored, and analyzed for the purposes of adaptation planning and conservation design.
Collaborates with the SALCC, SARMN, and other partners to adapt Vital Signs Monitoring
protocols to evaluate effectiveness of conservation actions taken to mitigate forecasted risks.
Serves as an integral part of the planning and operations of the SALCC and other partners to
ensure seamless coordination among DOI Climate Science programs. Retains supervisory
controls over core science staff, management of network budget, and is responsible for network
annual work plan and administrative reports.

Network Monitoring Coordinators. At the GS-12 level, incumbents will continue to perform
the full suite of Vital Signs monitoring responsibilities within their current scope of scientific
expertise (either terrestrial, coastal, aquatic, or data management). At the full performance level,
incumbent will perform supervisory functions (>25%) and some program management duties.
Supervisory duties will be limited to data management, field monitoring, and student intern staff.
At full performance, the person will oversee the production and completion of Vital Signs data
summaries. Prepares annual summaries and budget forecasts for Vital Signs monitoring
operations for inclusion of annual work plans and administrative reports. Serves as primary
agreements/contracting representative on all agreements related to Vital Signs monitoring and as
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an alternate ATR/COTR on other network agreements. NOTE — Only one position be promoted
and will serve at the full performance level at any given time.

Other Changes. The current positions for water quality biologist (coastal), botanist, and
wildlife biologist, all currently filled as term positions will be converted to permanent positions
when next advertised.

New Positions

Coastal Climate Change Biologist. Primarily responsible for overseeing field operations for
the installation, maintenance, and data collection at salt marsh elevation monitoring stations, and
assisting with field efforts related to shoreline position monitoring, groundwater, and coastal
water quality monitoring. Also responsible for maintenance of the coastal shoreline monitoring
equipment. This is a priority staffing need of the network and will be funded during the first year
of strategy implementation.

Climate Hydrological Technician. Primarily responsible for overseeing and conducting field
operations for the stream habitat and groundwater monitoring protocols, including station/well
installation, maintenance, and data collection. Position will also have primary maintenance
responsibilities for maintenance of vehicle and boat fleet housed in the Athens I&M
Headquarters office.

Climate Change Biologist. Responsible for implementation of bird, plant, and Anuran
phenological monitoring in conjunction with existing terrestrial monitoring protocols, and
serving as network volunteer coordinator to engage citizen scientists to assist with monitoring
measures related to climate change.

Climate Change Data Integration Specialist. Responsible for developing software
applications that facilitate data sharing and integration among partner programs, including, but
not limited to, the South Atlantic LCC, FWS Refuges 1&M program, DOI Southeastern Climate
Science Center, USGS Southeastern Regional Assessment Program, NOAA, USFS, EPA, and
the Georgia Coastal Ecosystems Long Term Ecological Research program. This is a priority
staffing need of the network and will be funded during the first year of strategy implementation.

52



Monitoring
Southeast Region
GS-14

Chief, Division of Inventory and

SECN Program \—

Program Support

Specialist
Manager GS 301-9
GS 401/408-13*
| | |
__||Terrestrial Ecologist | Infoscslf):z?alist || Aquatic Ecologist _|| Coastal Ecologist
-12* N _190%* _19*
GS 408-12 GS 401-12* GS 408-12 GS 408-12
I I I I
Botanist Data In:c e‘gra*t;on Aquatic Biologist Climate Biologist**
— GS 430-11 — Specialist — GS 401-7 — GS 401-7
GS 2210-12
Wildlife Biologist GIS Technician Slimatejibdictech 1-4 Interns
— GS 486.7 GS 401-7 —  (Groundwater) L— SCA, CESU, STEP,
GS 404-5 SCEP
Climate Biotech Technical 1-4 Interns
— (Phenology) —  Writer — Editor L4 SCA, CESU, STEP,
GS 404-5 GS 1083-9 SCEP
1-4 Interns 1-4 Interns
L SCA, CESU, STEP, L—  SCA, CESU, STEP,
SCEP SCEP

Figure 23. Proposed organization chart for the SECN Vital Signs / Climate Change Monitoring Program.
Positions denoted with dotted lines will not be funded without additional funding. [* - Grade levels shown
are based on current status without consideration of changes due to proposed additional climate change
responsibilities; ** - New positions to be added to the Network in order to implement the SECN Climate
Science Strategy].

Office Locations

During the next three years, the network will consolidate its current three program office
locations to two locations. The office currently operated at Cumberland Island, in Saint Marys,
GA, will continue to serve as the primary office from which plant, bird, and amphibian
monitoring occurs.

Program management, data management, climate change, and water resources monitoring will be
conducted out of the new joint NPS/FWS Inventory and Monitoring offices at the University of
Georgia in Athens, GA. Athens was chosen as a new office location because of available space
to house an interagency Inventory and Monitoring program, our ability to co-locate with the
South Atlantic CESU coordinator position (which will also serve both LCC and NPS Regional
Climate Science roles), proximity to partners from other academic, state, and federal programs
working on climate change issues, and access to University resources that will enhance the
Network’s ability to conduct a science program (library, research faculty, student interns, etc.).

53



The SECN and FWS will hire or relocate up to 10 people to the Athens facility during FY2010
and FY2011, with additional staff moving upon completion of permanent facilities (scheduled
late FY2011 early FY2012).

Partners

In addition to the myriad partners with which the SECN currently operates in the implementation
of its core Vital Signs monitoring program, several agencies or organizations within the region
will be critical to the successful implementation of the SECN’s climate science strategy (Table
15). The network expects this partnership list to expand as its climate strategy is implemented,
partners from other state, federal, and NGO agencies are engaged, and also as the science
program of the SALCC is designed and implemented.

Additionally, the SECN is one of several core DOI programs that will operate within the South
Atlantic LCC to implement the Department’s “approach for applying scientific tools to increase
understanding of climate change and to coordinate an effective response to its impacts on tribes
and on the land, water, ocean, fish and wildlife, and cultural heritage resources that the
Department manages” (Figure 24).

South Atlantic Landscape Conservation Cooperative. The South Atlantic LCC is one of 22
cooperatives established in FY2010 to address the unprecedented conservation challenges
resulting from climate change. The cooperative has a specific goal to work in partnership with
other federal, state, tribal and local governments, and private landowner partners to develop
landscape-level strategies for understanding and responding to climate change impacts.
Specifically, LCCs are charged with defining objectives, developing spatially-explicit strategies,
and providing scientific and technical decision support to inform natural and cultural resource
management across terrestrial, aquatic, coastal and marine ecosystems. The SECN has
participated as a steering committee member since its inception, and will continue to work
closely with the LCC staff to ensure a smooth connection between monitoring efforts of the
network (and partners) and the decision support tools to be developed by the LCC.

South Atlantic Refuges Inventory & Monitoring Program. In 2010, the National Wildlife
Refuge System began implementation of its Inventory and Monitoring Program. Like the NPS
1&M program, that of the refuge system is intended to monitor select indicators in the status and
trends of ecosystem condition in an effort to improve science-based management of resources.
The refuge network within the South Atlantic LCC was the first network in the region funded. In
an effort to better understand the effects of climate change on DOI-managed resources and to
improve our ability to support the SA-LCC, the 1&M programs of NPS and FWS have opted to
co-locate program offices and coordinate data collection and management activities to the
greatest extent feasible. Program management and data management staff will be located in
Athens, GA, to facilitate development of cross-agency monitoring and data analysis techniques
that can be shared with partners within the South Atlantic and adjoining LCCs.

U.S. Geological Survey Climate Science Center / Southeast Regional Assessment Program.
The Southeast Regional Climate Science Center was established by USGS in FY2010 to provide
climate-change-impact data and analyses to support management of climate-change-related
impacts on all Departmental resources. As a precursor to its establishment, the USGS initiated
the Southeast Regional Assessment Project to pilot some of the modeling and data management
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tools that might support the broader DOI and LCC communities. The SECN will work with
USGS to adapt models relevant to park planning and operations, as well as coordinate data
integration between the monitoring and modeling efforts conducted by both agencies.

NOAA Office of Ocean and Coastal Resource Management. Beginning in 2010, SECN and
NOAA committed to coordinating monitoring efforts within shared coastal ecosystems.
Specifically the two agencies (as well as other partners in FWS, USGS, and NPS) agreed to
develop consistent data collection and management standards for salt marsh elevation and plant
community, tidal, and water quality data. SECN and NOAA are currently working on a series of
joint protocols, technical guidance documents codifying the standards, and in FY2011 will
develop an interagency agreement to implement those jointly-developed standards. Furthermore,
the data management staff from the SECN and NOAA will be developing tools to synthesize
data across agencies.

Georgia Coastal Research Council / Georgia Coastal Ecosystems LTER. Since 2007, the
SECN has been collaborating with the University of Georgia (UGA) and the Georgia Coastal
Research Council (GCRC) in the development of tools to facilitate coordinated water resource
monitoring and management across agencies in the South Atlantic coastal area. A cornerstone of
this collaboration has been the development of a metadatabase-level catalog of water resource
monitoring and research sites that includes information such as lead agency, site locations,
analytes measured, and period of record. By the completion of the initial phase of the project, the
database included 41 programs, with metadata on 16,182 stations at which 1,093 distinct
parameters are measured (i.e., 286,042 total station parameter records) (Sheldon et al. 2009). The
database can be accessed at (http://www.gcrc.uga.edu/wgmeta/). Recognizing that water quality
and quantity are both likely to be significantly impacted by climate change throughout the
SECN, this project was expanded in 2010 to cover the geographic scope of the entire South
Atlantic Landscape Conservation Cooperative. As part of this new project we have already added
over 20,000 coastal monitoring locations by automatic harvesting of metadata from USGS and
USEPA, and so will approximately double the number of location and measurement parameter
entries. Additionally the GCRC will serve as a key partner to engage other cooperators within the
South Atlantic Governor’s Alliance, the Long Term Ecological Research Station network, and
the coastal research community.

University of Georgia / South Atlantic Cooperative Ecosystems Study Unit. In partnership
with the University of Georgia and the South Atlantic Cooperative Ecosystems Study Unit, the
SECN and UGA established the Southeast Coast Network Climate Science Support Center
(SECN-CSSC) in 2010. The purpose of the SECN-CSSC is to facilitate student and research
associate support, and assist the SECN developing and implementing both terrestrial and marine
inventory and ecological monitoring projects for the 17 SECN parks. These activities will
provide technical and strategic support to the SECN from the project development phase to the
implementation and operational stages of the Network’s program, particularly as the NPS
program expands its scope to include climate science.

As part of this partnership, University staff and students will closely collaborate on many
inventory and monitoring projects. To date the SECN has partnered with six departments at
UGA to implement various portions of its inventory and monitoring program. Establishment of
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the SECN-CSSC at the University of Georgia will leverage, expand, and institutionalize nearly
10 years of collaboration among NPS, UGA, state, and federal partners.

Table 15. Working partnerships in which the Southeast Coast Network will engage to carry out its climate
change monitoring program.

Agency/Program Purpose/Role

South Atlantic Landscape Conservation Coordination of monitoring methods between 1&M program
Cooperative (NPS/FWS) and LCC members and partners.

South Atlantic Refuges 1&M Program Technical support of each others’ programs. Space sharing

agreement for Athens office to cover FWS costs (agreement for
space is currently between NPS and UGA). Coordination on
emergency response efforts related to natural resource monitoring.
Agreement to develop/implement consistent monitoring methods
where scientifically appropriate and to develop unified data
management system to house long-term monitoring data.

NOAA Office of Ocean and Coastal Implementation of minimum data standards developed in partnership
Resource Management NOS/OOCRM between NPS and NOAA.

Program

Georgia Coastal Ecosystems LTER / Management of metadata-level data sets related to water quality and
Georgia Coastal Research Council other data sets, coordination on salt marsh elevation monitoring, and

coordination of research needs among the South Atlantic Governor’s
Alliance and the NOAA SeaGrant South Atlantic Research Priorities
project.

US Geological Survey Expand or adapt models developed by SERAP, or additional models
developed by Southeast Climate Science Center to provide park-
specific forecasts of stressors and resultant changes suitable for use
in adaptation planning.

Additionally, the SECN is one of several core DOI programs that will operate within the South
Atlantic LCC to implement the Department’s “approach for applying scientific tools to increase
understanding of climate change and to coordinate an effective response to its impacts on tribes
and on the land, water, ocean, fish and wildlife, and cultural heritage resources that the
Department manages” (Figure 24).
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7. Budget and Implementation Schedule

In this chapter, we present the budget of the SECN Climate Science Strategy during the first year
of operation beginning in FY2011. To fully implement the Network’s Strategy, the SECN would
require an increase in base funding of $370,367 (Table 16).

The NPS Inventory & Monitoring Program has committed a base increase of $200,000 to the
SECN to meet critical monitoring needs of the Network in support of this strategy. These funds
will be used to enhance the Network’s salt marsh elevation and tidal monitoring station
networks, hire a permanent data manager to integrate data among agencies, coordinate climate
response activities, and begin deployment of continuous groundwater monitoring equipment on
existing wells. These specific efforts were selected because of their relevance to coastal
ecosystems within the Network, their direct relevance to likely climate impacts, and the need for
resultant data for adaptation planning efforts.

The remaining $170,367 will be supported through other sources (external funding or
partnerships). We have estimated a recurring cost of $60,000 to cover the costs of maintenance
of tidal gauging stations at CANA and CALO, which is the minimum number of stations that
will ultimately need to be deployed. We are currently in discussions with NOAA to ensure that
long-term tidal gage station maintenance costs are paid by NOAA rather than NPS as a cost-
saving measure. Additionally, roughly $110,000 is allocated to costs associated with personnel
and travel to implement phenological and groundwater monitoring efforts. These positions will
be filled as term/temporary hires as funding becomes available. The SECN has already secured
funding for one position to be filled in FY2011 through the Youth-In-Parks program.

The network has also identified an additional $425,000 in one-time expenses to deploy additional
RSET stations, tidal gauging stations, and monitoring database enhancements above and beyond
recurring base needs (Table 17). The Network will fund these efforts through “directed studies”
funds, by leveraging base monitoring appropriations, or through partners identified in Chapter 6.
In total we have identified roughly $900,000 in one-time expenses and critical project needs that
the Network will seek to implement during the next five years.

Assuming an annual 2% programmatic COLA increase and a 5% inflation rate of salary costs to
account for COLA and within-grade increases, fixed salary costs would rise from 57% to 66% of
the total budget by 2016 (Table 18).
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Table 16. Projected base costs for the SECN climate monitoring program. [VSMP — Vital Signs
Monitoring Program; CCMP — Climate Change Monitoring Program; WQM — Water Quality Monitoring].

Category Total Cost VSMP WQM ECM Other
Personnel
Network Program Manager 119,595 109,595 10,000
Coastal Ecologist 113,185 98,185 15,000
Aquatic Ecologist 106,152 2,563 103,589
Wildlife Ecologist 99,123 99,123
Science Information Specialist 111,351 101,351 10,000
Botanist 77,774 77,774
Wildlife Biologist 54,420 54,420
Aquatic Biologist 55,502 55,502
GIS Intern 31,273 31,273
Coastal Biologist 46,763 46,763
Hydrologist 46,763 46,763
Climate Biologist 46,763 46,763
Data Integration Specialist 111,522 79,207 32,315
Program Support Specialist 18,554 18,554
Cooperative Agreements
Technical Writer - Editor 35,000 35,000
Rent Costs 23,000 11,000 12,000
Tidal Gage Station Maintenance 60,000 60,000
Intern Support 120,995 120,995
Climate Science Support 62,000 62,000
Contracts
Data Management 145,000 145,000
Lab Analyses 25,000 25,000
Vital Signs Monitoring
Coastal Water Quality 5,000 5,000
Salt Marsh Elevation 45,000 5,000 40,000
Coastal Shoreline 5,000 5,000
Plant and Wildlife Communities 8,000 8,000
Data Sonde Maintenance 14,931 4,500 10,431
Groundwater 25,000 15,000 10,000
Stream Habitat 5,000 5,000

Operations / Equipment

Office Operations 12,000 12,000
Computers 9,500 8,500 1,000
Vehicles 25,000 25,000
Utilities 10,500 10,500
Regional Assessments 35,693 26,151 2,280 3,922 3,341
Travel
General Monitoring Travel 64,507 54,507 10,000
Salt Marsh Elevation 10,000 10,000
Phenology 7,500 7,500
Groundwater Monitoring 5,000 5,000
Network Meetings 15,000 15,000
Fleet Costs 8,000 8,000
Total Base Costs 1,820,366 1,333,700 116,300 200,000 170,367
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Table 17. Projected one-time costs for the SECN climate monitoring program and potential primary
partners for project implementation.

Category Total Partners Notes
Estimated
Cost

Capital Investments

CANA Tidal Gage 80,000 NOAA  Gap analysis cpmpleted that identified
CALO Tidal Gage 80,000 NOAA gglgessln SECN'’s coverage of tidal
RSET Installation 120,000 NPS
Groundwater Station Equipment 30,000 NPS
Protocol Enhancement
Tidal Gage Suitability Study 50,000 NOAA
Minimum Standards Development 45,000 NOAA
Bird Monitoring Methods Comparison 31,800
Human Ecosystems Inventory 50,000 CESU
Socioeconomic and CR Inventory 50,000 CESU
Data Management
Bird Monitoring Module 7,500 NPS
Derivative Climate Measures 5,000 NPS
Groundwater 65,000 NPS
Phenology 7,500 NPS
RSETs and Fixed Station WQ 5,000 NPS
Tidal Station Data 50,000 NPS
Refuge Integration 20,000 FWS NPS and FWS 1&M programs co-

located to ensure seamless cross-
agency data integration

THREDD Server Installation 5,000 USGS Costs for travel for USGS personnel to
work with NPS data managers

Modeling
Amphibian occupancy forecasting 50,000 USGS Potential expansion of SERAP models
Coastal Inundation Risk Modeling 50,000 USGS
Resource Vulnerability Assessments 50,000 CESU
Coastal Wetland Loss Forecasting 50,000 USGS
Total Project Costs 901,800
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Table 18. Projected salary costs for the Southeast Coast Network through FY2016 assuming a 5% inflation rate (to account for within grade and
COLA increases) and a 2% increase in programmatic COLAs. Total income for the SECN only includes permanent base funding. [VSMP — Vital
Signs Monitoring Program; CCMP — Climate Change Monitoring Program; WQM — Water Quality Monitoring].

EFY 2011

Positions VSMP WQM ECM Total FY 2012 FY 2013 FY 2014 FY 2015 FY 2016

Network Program Manager 9,595 10,000 119,595 125,575 131,853 138,446 145,368 152,637
Coastal Ecologist 98,185 15,000 113,185 118,844 124,786 131,026 137,577 144,456
Aguatic Ecologist 2,563 103,589 106,152 111,460 117,033 122,884 129,028 135,480
Wildlife Ecologist 99,123 99,123 104,079 109,283 114,747 120,485 126,509
Science Information Specialist 101,351 10,000 111,351 116,919 122,764 128,903 135,348 142,115
Botanist 77,774 77,774 81,663 85,746 90,033 94,535 99,262
Wildlife Biologist 54,420 54,420 57,141 59,998 62,998 66,148 69,455
Aguatic Biologist 55,502 55,502 58,277 61,191 64,251 67,463 70,836
GIS Intern 31,273 31,273 32,837 34,478 36,202 38,013 39,913
Coastal Biologist 46,763 46,763 49,101 51,556 54,134 56,841 59,683
Data Integration Specialist 79,207 32,315 111,522 117,098 122,953 129,101 135,556 142,333
Program Support Specialist 18,554 18,554 19,482 20,456 21,479 22,553 23,680
Total Salary Cost 727,547 103,589 114,078 945,214 992,475 1,042,098 1,094,203 1,148,914 1,206,359
Total Base Funding 1,333,700 116,300 200,000 1,650,000 1,683,000 1,716,660 1,750,993 1,786,013 1,821,733
Fixed Salary Cost Percent 55% 89% 57% 57% 59% 61% 62% 64% 66%
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Georgia Coastal LTER Meeting, Athens, GA, 8 October 2009

Met with Merryl Alber, who leads the Georgia Coastal Ecosystem LTER, located between
FOPU and FOFR on the Atlantic coast.

Notes of interest:

Four coastal LTERs bounding the our target area:
0 Plum Island Ecosystem LTER (Boston area)
0 Virginia Coast Reserve LTER (Between ASIS and CAHA)
0 Georgia Coastal LTER
0 Florida Coastal Everglades LTER (Well south of the study area)

NSF has asked UGA/Merryl to submit a proposal for an additional $1.6 million per year to
coordinate climate change related efforts among the four LTERs. Due in the next couple of
weeks and the funding should be coming fast (I assume it’s part of the ARRA funds for
climate-related research). She has added NPS as one of the federal partners on the proposal.

Florida Coastal Everglades and Plum Island Ecosystem are both installing flux towers to
match those already installed at Virginia Coast and Georgia Coastal Reserve. Part of the
AmeriFlux network (http://public.ornl.gov/ameriflux/) which does continuous monitoring of
CO,, water, and energy exchange between terrestrial systems and the atmosphere. Not that
we’d be looking to install these at our sites, but we shouldn’t have to now.

In gearing up for this, she’s developed a presentation on coastal trends based on the LTER
data from all four sites. She’s sending me a copy and | will post on the sharepoint once |
have it, but there’s some good tidbits in there:

0 Based on the data there appears to be a big difference between the middle Atlantic
systems and what is seen in Pacific or south Florida systems. Mostly that sea level
rise, inundation, and storm frequency and intensity are bigger drivers than water
chemistry and acidification.

o Based on that they’re planning on adding in a component of socioeconomic impact
analyses as a part of their work. Big storms and higher water in a largely developed/
actively developing portion of the country will have non-ecological impacts. This
will be good for NPS to tap into from a scenario planning standpint in the long term.

o Steve had said he wanted some “bullets” of what we know now, and we will have
some answers to that in short order.

Strong interest in expanding the water quality metadata project up the coast to the NCBN this
FY and should be doable pretty easily (http://www.gcrc.uga.edu/wgmeta/).
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- Strong interest in using that as a model for coordinating RSET/ SET work and data, though
they would want to do something that combines data rather than metadata.

- Agreed to help facilitate a workshop on campus with climate folks similar to the workshop
proposed by Charlie Roman. My thought was to give a presentation on the NPS’s efforts and
brainstorm what we could be doing/ adding to better address climate issues. | think between
that workshop and one up in RI, combined with Sara and | ironing out where our best areas
of overlap are we should have our “inside game” up to speed enough to begin solid
partnership development.

- Suggested contacting Marie Bundy who is now the NOAA NERR coordinator (not sure of
the exact title) as a meeting participant.
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NOAA-NPS-USFWS-USGS Salt Marsh Monitoring Meeting,
NOAA, Silver Spring, MD,
4-5 February 2010

Executive Summary

Representatives from the NOAA Offices of Ocean and Coastal and Resource Management
(OCRM), National Geodetic Survey (NGS), and Center for Operational Oceanographic Products
and Services (COOPS) met with representatives from three Department of the Interior Agencies
including the National Park Service (NPS), U.S. Fish and Wildlife Survey (USFWS), and U.S.
Geological Survey (USGS), to discuss the development of common approaches and standards for
monitoring salt marsh condition, extent, and transgression in the face of climate change. A
specific focus was given to protocol implementation along the Atlantic Coast through both the
NPS Southeast Coasts and Northeast Coasts and Barriers Network’s Inventory and Monitoring
Programs (IMP) and the National Estuarine Research Reserve System Wide Monitoring Program
(NERR SWMP). Meeting Goals were agreed to include:
1) An understanding of the data standards and monitoring approaches currently used by
both agencies for Salt Marsh Monitoring;
2) Identification of which standards and approaches should be shared between the
agencies;
3) Where necessary, identify a process for joint protocol development that incorporates
input from all parties.

Day 1 discussion consisted of overviews of the NPS IMP, NERR SWMP, USFWS National
Wetlands Inventory, as well as specific review of the respective protocols for transect based salt
marsh monitoring. These reviews were followed by general discussion of the similarities and
differences in approaches. It was noted that the NPS protocols are primarily designed to lend
themselves to quantitative assessment of marsh condition and habitat extent through the use of a
stratified random sampling approach while the NERRS protocols focus more on developing a
mechanistic understanding of marsh function across elevation gradients through the use of a
systematic sampling approach. In addition the NPS protocols were generally limited to the low
marsh (especially in the SE) while the NERRS transects cross from water line to upland. These
differences are linked to limitations imposed by the range of conservation mandates faced by the
respective programs on the types of allowable activities. The USFWS protocols were not being
implemented system wide and included an upland component that was lacking in the other
programs.

Day 2 discussion focused on discussions of data management approaches and mapping efforts.
Staff from the NPS SEC group explained the implementation of their monitoring database and
how it may be made useful to the NERRS as they begin to implement their biological monitoring
program. NERRS staff also provided an overview of their Land Use and Habitat Change
mapping program.
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Recommendations and Major Action ltems

General

NERRS and NPS necessarily take different approaches to standardized salt marsh
sampling design given the different types of questions being asked by the respective
systems — i.e. quantitative assessment for NPS and mechanistic understanding for
NERRS
Differences in sampling design should not preclude development of a common set of
Minimum Data Standards (MDS) for a range of common sampling protocols
Standards will be developed primarily in partnership with the NERRS, COOPS, NGS,
USGS, and NPS SECN and NCBN networks but will be shared with other NPS regional
networks and USFWS as they are developed.
These standards (MDS) will be delineated in a common set of peer reviewed technical
reports (grey literature) within both NOAA and NPS.
This technical series should be identified as the core set of salt marsh monitoring
minimum data standards for our programs and agencies though an addendum to either the
current seamless network DOI-NOAA MOU or, more appropriately, the still in
development DOI-NOAA Climate Change MOU. This addendum should be developed
after the completion of at least some of the reports but does not need to wait for
completion of the entire series
The monitoring areas in which we agreed to work on minimum data standards are:
1) Surface Elevation Tables —
= NGS already has an established protocol for use of RSETs and it would
not take a great deal of work to establish this as the first of the technical
series
= Any protocol should consider the use of historical data from SETSs that
have not been installed to this standard
2) Vertical Control —
= The NGS products and services committee has already approved the
principles of a common approach to establishing a local vertical control
network in marsh environments but it is only in presentation form and
needs to be converted to a technical protocol
= These general principles will need to be supplemented by the more
detailed approaches being developed by NGS and the Chesapeake Bay VA
NERR
3) Fixed Station Water Quality Monitoring —
= The NPS SECN already uses NERRS protocols and approaches but some
work will be need to identify what of the NERRS SOPs is generic enough
to be formalized in a technical paper applicable to both agencies
4) Tidal Datums —
= COOPS protocols and standards will be adopted
=  COOPS will work with Park networks and individual Refuges to
determine whether their boundaries fall within an NWLON gap and asses
the availability of historical tidal information and benchmarks.
= Should this be wrapped into the Vertical Control paper?
5) Soils, Pore Water Chemistry, and Hydrology —
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= This topic was cut from the workshop and needs to be discussed further
via WebEXx
6) Emergent Vegetation Monitoring —
= This will focus on the types of data being collected within program
specific sampling designs, not the designs themselves
7) SAV — NCBN currently monitors SAV through a probability-based spatial
sampling strategy, using a transect based approach.
8) Habitat Mapping
9) Nekton
= NPS NCBN has extensive Nekton monitoring protocols
10) Data Management and Database Development
= The NERRS does not yet have a salt marsh monitoring database and it was
agreed that the NPS SECN presented a good model to follow
= |t was agreed that the best model for data management would be a multi-
agency shared database that allowed single point of entry for data
collected from multiple programs. However, numerous obstacles present
themselves including:
e Surmounting inter-agency interoperability and security concerns
e Public access — NPS uses a more limited form of data release than
NERRS through its DataStore.
e Maintenance costs and infrastructure and human resources — who
would provide?
= |t was therefore agreed that at the minimum the NERRS would use the
NPS model as a basis for their own database and that as the two databases
developed they would share data, metadata, and data types through web
services so that all the data would be available to users of both networks

Next Steps
e Hold WebEX(s) for further discussion of:
o Soil and ground water sampling approaches
e Have NPS representative attend NERRS Research Coordinator meeting in Woods Hole,
MA to discuss database approaches.
¢ Hold meeting on shared database development between NERRS CDMO and NPS SECN
staff in mid-March (11"-12"7)
0 Meeting to be held in Georgetown, SC (at CDMO collocated with NIWB
Reserve)
o0 Attended by:
= NERRS: Dwayne Porter, Tammy Small, Brooks Folk, Erik Smith, Whit
Saumweber
= NPS SECN: Tony Curtis, Joe Devivo, Christina Wright
e ldentify reference documents for Salt Marsh Monitoring MDS Technical Series
e Development position statement for Technical Series coordinator/developer (to be shared
among agencies)

A-6



Detailed Notes
Day 1

Introduction - Tony Curtis

e Purpose — to develop standards to monitor salt marshes in the SE.

e Goals: listed on agenda:
- To understand data standards and monitoring approaches currently used by both
agencies for

Salt marsh monitoring

- Identify the standards and approaches that should be shared between the agencies
- Identify the process for joint protocol development

e This meeting grew out of conversations at the CERF meeting in Portland — we decided to
explore how to monitor salt marshes in SE NPS network consistent with SWMP program
in NERRS. We decided to meet in Jan-Feb, 2010 to discuss data standards. Galen Scott
offered to introduce us to the NGS” toys”. Interest grew in having this meeting.

e Those in attendance at this meeting represent the NPS — Inventory and Monitoring
programs; USGS, Don Cahoon; NOAA NERRS and NGS staff; WASO staff from NPS;
and USFWS.

NERRS SWMP and Sentinel Site Initiative “Whit Saumweber

NERRS Mandates
1. 27 NERRS soon to add 28th in Wisconsin

2. Authorized in Coastal Zone Management (CZM) Act — tied into state CZM programs.
Makes NERRS unique from other federal programs. Reserves are owned and
operated by state employees — NOAA provides funding support.

3. Protected for long-term research and monitoring, education, and resource
stewardship. Research is mandated by the CZMA.

4. Goal is to, among other things, increase the use of reserve science and sites to
address priority coastal management issues

System Wide Monitoring Program (SWMP)

e One of our system-wide activities.
e Goal of SWMP is to identify and track short term variability and long-term changes

in the
integrity of habitats

e Three components to SWMP:

1. Abiotic Monitoring —
a. Suite of parameters measured at 4 fixed stations in each reserve.
Siting of these sites is related to gradients of both physical variable and
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anthropogenic impact. At least one station per reserve is telemetered
and thus NERRS is considered a Federal backbone component of the
US Integrated Ocean Observing System (100S).

2. Biological monitoring —

a. Toolbox approach used because each reserve has its own unique issues
— reserves will choose protocols accordingly. ldea is to develop
toolbox of accepted protocols for use across the system.

b. Emergent and Submersed Aquativ Vegetation monitoring protocols
are the only biological monitoring “tools” that will be implemented
system wide.

c. Protocols developed based on NPS protocols. We are just beginning
to implement these protocols on an operational, system-wide basis,
this year.

d. Two tiers to bio-monitoring — 1) mapping and 2) transect oriented
approach. Tier 1 has been rolled into land use mapping and the
protocols are developed as a result of a broader habitat mapping
strategy within the NERRS. So when we talk about vegetation
monitoring we are talking about the transect oriented approach.

3. Land use and habitat change — NERRS has developed standard protocols for
high resolution land use/land cover mapping in the reserves with the intention of
having baseline maps for all reserves developed by 2012 from which future
habitat change will be measured.

Climate Change — NERRS Sentinel Sites and adaptation capacity building

Builds on the strength of SWMP. Integrates high accuracy geospatial infrastructure
with vegetation monitoring creating a coastal network of sentinel sites to monitor sea
level rise.

Integrated approach — tide stations (NWLON or short term tide stations) linked to
NGS CORS Network, the more traditional ground surveys, and accurate elevation
maps linked to the monitoring transects. Also includes surveying surface elevation
tables (SETSs) to the network.

Tie this infrastructure to integrated ecosystem models (inundation models).
USWFWS using SLAMM - we want to improve on SLAMM model and include
some biotic feedback into these models. NOAA NCCOS funded project in the Gulf
of Mexico will begin working on this approach in Gulf Coast NERRS. NERRS wants
to improve on the SLAMM model in support of its own management needs. NERRS
has active stewardship programs involved in restoration and land acquisition — we
want to enhance our decision making related to such things as establishing marsh
buffers along coastal communities and enhancing carbon sequestration.

5 basic Sentinel Site questions:
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Where do marshes sit in tidal frame?

How is the local tidal range changing?

What is happening to marsh surface relative to the water level?

Can we detect vegetative response to these factors?

How does the sea level change response compare to the response of vegetation
to other physical forcing factors?

a s wnh e

e Framework concerns

1) How are reserves classified in terms of their dominant climate related
stressor?

2) How sensitive are habitats to these stressors?

3) How does our ability to measure these impacts compare to the natural
variability in the system?

e Requirements or Best Achievable resolution:
1) We are challenged to apply surveying protocols that are designed to achieve mm

level accuracy in marsh environments. We are working to identify the best
achievable resolution for elevation monitoring in collaboration with NGS and
CO-OPS. The VA reserve staff are working with NGS and CO-OPS working to
develop protocols for surveying.

NERR Salt Marsh Monitoring Methodology- Ken Moore (see presentation)

2003 established protocols for the NERRS

SWMP is intended to explore the cause and effect relationship of what is
happening in reserve habitats and linkages between water column and watershed
processes. First, we needed to monitor habitats and focused on SAV and
emergent.

We want to assess long-term change and short-term variability.

We borrowed from ongoing work. Randomized approach or should we do
systematic sampling to repeat non-destructively. We wanted to establish
backbone of sampling that we could build on by leveraging other funds. Most
have done that leveraging.

We require identifying study area and habitat — sub-set of habitats and a
hypothesis needs to be defined. Stratify segments if necessary in equal sections,
transects run from upland to marsh randomly within the segment. Across
transects, random sampling and then systematic sampling from random points.
Total number of samples (intervals) needed to detect differences - min. 20/seg.;
within each sample location — perm. Locator marker and offset 1 meter offset;
wells, SETs or other permanent sampling at alternative side (180); non-
destructive measure of abundance measured in sampling plots.

initial sampling years at higher frequency than later sampling years to evaluate
temporal variability.

Seagrass protocols modified from Short et. Al. 2002, Seagrass Net
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e Protocols — peer reviewed. It’s a backbone-type sampling. There have been some
modifications.

Discussion:

Question: How many reserves are these protocols implemented in?

Response: Approximately 20 reserves have implemented protocols on emergent, SAV or
both. Intervals of sampling dependent on how big the habitat is that will be sampled.
Flexibility is built into protocols. Conceptually we provide funds for half reserves to do
this every other year. We had funds to pilot a few years ago and those reserves have
found funds to continue on their own. This year we have funding to do this sampling
again within a subset of our reserves. Other reserves (Gulf of Mexico) have funds to do
vegetation monitoring but using slightly different protocols — it’s a challenge to
coordinate protocols.

Question: What is the temporal frequency of sampling?

Response: It depends on the size of the system - Initially for emergent it is yearly, then
hopefully more than that - but dependent on funds. For SAV, annual but seasonal is
optimal. Need to sample to determine peak biomass and then target that time of year for
annual sampling. But dependent on the location of the transect and knowledge of the
system to determine what change you are looking for.

We are just beginning to do this operationally — so we are evaluating the various
approaches. Work plans for this year’s funding had to be designed to focus on sentinel
sites for climate change and integrate with HMC.

Question: For sentinel sites, are the sites chosen differently than they were chosen
originally?

Response: In some cases yes — it’s a delicate balancing act — the original vision for
SWMP did not include sentinel site approaches. So we are working on integrating the
concepts and approaches. All reserves have bought into this conceptually and are
opportunistic in how we make this happen.

NPS: Overview of NPS Inventory and Monitoring Program and Goals — Joe Devivo (see

presentation)

1.

History of our program

decentralized organizational structure

Little institutional knowledge remains

Most natural resource efforts focused on natural resource parks
1993-formation of NBS greatly reduced our science capacity

Preserving Nature in The National Parks — call for action to address science capacity in NPS
— recognition to do better science.
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e 1998- Omnibus management Act — directed NPS to inventory and monitor natural

resources and shall use science to do resource management.

e 1999- National challenge document — to build science capacity. Huge influx of

money to do that. Key component — inventory and monitoring program.

. 1/3 - of program funds for data management. Focusing on integrating science
with park management. Emphasis was to support local management, not
responding to status and trends across parks. Effected where NPS does inventory
and monitoring.

. Because it was a base increase and not soft money — we began to think long-term
on how to do status and trends on resources of parks — not just management of the
daily impacts;

. We had a mandate to conduct data information management and do it well. This

has strengthened our data management capacity and ability to share information
with partners and general public.
. 5 goals of Inventory and Monitoring program:

1. Establishing inventory and monitoring as standard practice and integrated
with everything we do (facilities, trail; planning)

2. Inventory of natural resources to bring all 272 of natural resource parks to
basic level of info. - Species present, WATER QUALITY data.

3. Develop long-term monitoring programs for networks of parks

4. Integrate natural resource inventory and monitoring information into NPS
planning, management, and decision making.

5. Share NPS accomplishments and information with other natural resource
organizations and form partnerships for attaining common goals and
objectives.

We have established 272 monitoring programs into 32 networks of park. Boundaries for
networks based loosely on geography and ecosystem within each network.

Today — we are dealing with number of networks along east coast. Northeast Coastal and
Barrier network, mid-Atlantic, NE temperate, gulf coast network, etc...

Inventories covered a lot more than species: Natural resources, base cartographic data,
geology maps, soils, meteorological data, air quality, water body location and
classification, water quality data, vegetation maps, species lists of vertebrates and
vascular plants, species distribution and vascular plants of management concern.

Each network was charged with developing its monitoring program. Each program was
charged with developing a suite of indicators — vital signs to determine the status and
trends in the condition of selected park resources.
Each of network went through 3 phases of planning
1. Define ecosystem: Identify goals and objectives for monitoring; identify,
evaluate, synthesize information, draft conceptual models;
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2. Selecting what you were going to monitor: Initial prioritization and selection of
vital signs: Update and expand upon Phase | work; and select vital signs.
3. What protocols are you going to implement in full monitoring plan: Detailed
design work; protocols, sampling design; design database; write data management
plan.
Current status: All 32 networks are in phase 3- operational
Inconsistent use of cross network protocols. All programs designed independently,
originally no expectation of need to roll up data, each program designed to meet different
park-based objectives;
If we have to roll up nationally, will do it qualitatively. Each network was strongly
encouraged not to re-invent methodologies if they were developed in another network.

Climate initiative- rethinking what we are doing

Climate Change Initiative is receiving $10m in FY10 and received $3M to IM program.
SECN and NCBN received base funding increases to address 2 issues: 1) expand and
tweak coastal monitoring network to address issues related to climate change; 2) work
within this LCC context — being worked out now about what that means.

-Landscape Conservation Cooperative (LCC) — jointly going to add USGS-USFWS to
integrate climate and resource management and partnerships. Still being defined.

- challenges — climate change gives us a set of monitoring objectives that require system-
wide roll-up data; LCC initiative has strong national-level control and consistency goals
— will be a monitoring component through monitoring in USFWS; in the coastal zone we
are almost able to do that, but not quite.

Question: Will there be another look at “rolling up the data?”

Response: We are looking at doing that in the form of a report card. Assumption is that
with the climate initiative and the need to think about data on a regional or ecosystem scale
we will think about ways to do that with our new protocols. We have freedom to think
about this with the mandate and funds to develop a strategy. Doubt that it will be done on a
national level — more on a regional or ecosystem level.

Question: When did the climate initiative begin?

Response — since 2008 in DOI, but this just took off in 2010. Just because we did not have
funds for it, we were thinking about it. We knew that inundation and SLR were issues that
were affecting our coastal habitats. Now we are thinking of rolling information up to
establish consistency.

-Within Parks — the biggest role is LCC

-USFWS — will be launching in S. Atlantic first. The N. Atlantic and Gulf, Pacific and
Alaska will be responding as well.

Data standards — USFWS starting IM in refuges calls for top down standardization. NPS
doesn’t push top-down. - New science needs related to climate change are causing us to
rethink this. But will be moving in that way because they have a mandate to report on — so
will develop broader standards to report on — part of the report card approach. They are
working closely with Parks Canada which has a requirement to report nationally and so
they are working closely with Parks Canada.
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Question: Is there a data clearinghouse for monitoring protocols or a product?
Response: Yes — each network has a data management strategy which is served out of the
national office. There is a plan to deliver the data in a report and analysis. Each network
has a strategy for doing this dependent on the protocols. At least delivered on an annual
basis. Networks — are just groups of parks. This year, we are trying to integrate data
analysis and reporting among them within the inventory and monitoring framework and the
new climate initiative. Some networks overlap. In addition to the network’s data
management strategy, there is an NPS data and metadata repository — the NPS Data Store
(currently transitioning into a new system dubbed IRMA). In addition to data served by the
individual networks, snapshots of data and information products are served through the
Data Store.

NERRS Abiotic Monitoring — Eric Smith (see presentation)
e protocols have been around for a while so there is extensive documentation available.

e What we are doing and what we mean:

- short term variability and long-term change is NERRS mantra. No probabilistic
sampling as a system. Some reserves do that on their own. But we have opted for
limited fixed stations and invest in temporally intensive data locations.
- at least 4 stations — flexibility on how they are established (salinity, impacted, or depth
gradients) - some chose access as a factor.
-two components of water quality: physical properties and chemical parameters — We
also measure weather parameters at each reserve.

e Physical property standards (DO, salinity, pressure, pH, conductivity, temperature)

- have to buy YSI- 6600’s, sensors— can choose vented or non-vented.
- deployed in bottom waters (approx. .5 m above bottom). Sampling interval — 15
minutes continuously.
-chl A fluorescence sensors deployed at most sites, but not a requirement in original
protocols.
-sensors calibrated pre and post deployment. Electronic calibration logs submitted

as
part of QA/QC

e Chemical Monitoring (Chlorphyll A, dissolved nitrate, nitrite, orthophosphate, and
ammonium)
- Same locations at YSI loggers
- Monthly discrete sampling at all 4 locations
- Monthly diel sampling at minimum of 1 location. Can move among Y SI’s according to
established procedures.
- Monthly discrete sampling — duplicates collected between 3 hrs. before slack low-water
and slack low-water. Can take them at surface or at depth, one at top and one at bottom —
lots of flexibility in how one does this.
-2009, decision made that single grabs may be taken if triplicate grab samples are
collected at least every other month at one of the long-term monitoring stations. This
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station must be randomly chosen. Decision was made largely due to cost savings. There
is debate about departing from a consistent monitoring program.

- reserves contract labs which submit analytical SOPs, holding times, MDL’s, etc. as part

of metadata submission

-NERRS conducts periodic inter-laboratory comparisons of standard nutrient reference
samples.

-Intensive documentation of data and procedures. Send to Centralized Data Management
Office (CDMO) for data archiving. Lots of rules to follow on how to QA/QC data, when
you have to submit data. Within a week of pulling a sonde from a telemetered site, expect
to submit data to CDMO to serve up.
-Nutrient data submission and QA/QC — very prescriptive as well.

e We have an organizational structure to monitor and push ourselves. Most reserves are in

compliance.

Depth data question: are we going back to correct. Density changes with salinity which
changes as a result of tidal characteristics. Are the depths raw or corrected for atmospherically
corrected for depth at CDMO?

Response: Right now data is raw but we will be correcting it though raw data will always be
available as well.

Curtis: SE Coast Network — Outer Banks to Canaveral (see presentation)

e Salt marsh community monitoring includes

- marsh elevation/accretion, soil pore water, vegetation, fixed station WATER QUALITY,
marine water quality, water level monitoring, SAV and benthic habitat (deferred)

- Other associated monitoring includes coastal shoreline change, landscape change
detection, weather and climate protocols, coastal watershed condition assessment.

e Assessments are conducted at 9 National Parks in SECN (see slide for details)

e Objectives:
1. determine rate and accretion and subsidence;
2. determine status and trends in soil salinity.

e \egetation monitoring objectives: to determine species composition, cover and height,
and marsh extent

e Water quality monitoring objectives: determine trends and diel, monthly and annual
variability of basic abiotic monitoring parameters (DO, pH, salinity and temperature) at
select sites in park estuaries; and determine trends and monthly and annual variability of
total dissolved nitrogen and phosphorus, secchi depth, and Chlorophyll A.

e Marine water quality — determine status, trends and spatial variability of basic physical
and chemical parameters in park estuaries.

e Water level monitoring objective: to determine the rate of SL change over time

e Measurements:
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1.RSET — measures sediment elevation over time relative to a fixed datum

2. Accretion — measures rate of accretion/erosion using cryogenic techniques

3. Pore water salinity — measures soil salinity — indicator of vegetative productivity and
species distribution

4. VVegetation — measures species cover, height and marsh extent

5. Water level

6. Marsh extent — remote sensing measures variability in land cover

7. Coastal shoreline — measures foreshore and bay side shoreline position

References
— Cahoon et al, 2002
- Folse and West, 2004
- Geoghegan et al, 2009-NGS protocols for elevation
- Wenner and Geist,- water quality parameter
- Strobel and Heitmoler, 2001,

-Roman et al. 2001 — for salt marsh veg —( also using what Ken Moore is working on).
Deployment requirements —
sites cannot be seen by visiting public

cannot affect veg. health

must be randomly selected to facilitate inference to the entire marsh

and avoid trampling marsh.

Sampling design uses probabilistic spatially balanced approach to facilitate - inference to
broader marsh — not working in high marsh only lower marsh that is inundated daily by
tides. Design was generated by using RRQQRR methods (Theobold et al., 2007).
Assumption is that the low marsh will be the first to respond to major drivers of
ecosystem change (i.e., relative sea level rise).

Site selection criteria

-inundated by tides daily

-accessible by boat at low tide

- within 5 nautical miles of boat launching facility

- vegetated salt marsh

-out of public view

Using platforms — 9 meters long from water, permanent, not visible by public, does not
damage vegetation

Monitoring Periodicity

elevation, accretion, porewater- quarterly
water level- daily

veg plots- annually

veg extent — 3 years

Fixed station — daily

marine water — 5 years, 10 years

weather, climate and tides — daily
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- coastal shoreline change — 6 months on foreshore/ 3 years back shore. Foreshore
monitoring done with vehicle with GPS, slope, aspect and position — not done with
remote sensing.

- Landscape change — 3 years

Question: How do they determine number of plots in a marsh?

Response: Based on logistics. within a Park is divided in %2 hectare potential sampling sites.
Through a spatially-balanced sampling design, up to eight sites are selected, each containing
RSET stations and platforms (9 meter platforms). Each site has 3 platforms, each with one SET,
1 accretion site, 1 pore water site and 3-5 vegetation plots. Observations are tied into the NSRS.
They will be getting elevations routinely along the platform and in each veg. monitoring plots —
but they have not employed the veg. monitoring yet. . We are currently working with CO-OPS
to determine where to deploy water level stations - combination of temporary and permanent
water level stations. Plots — are 1- 2 meter plots.

Question: What are the impacts of platforms?
Response: Studies show that if the width of platform is equal to or less than half the distance
above ground, there is little or no impact to vegetation.

Question: What is the density of SETs in park and how they are arrayed?

Response: In larger parks, up to 24 RSET individual stations. In smaller parks, density reduced.
A station is a single RSET. A site is 3 stations based on Cahoon. Parameters are vegetation,
elevation, accretion, soil porewater per site. Have not decided upon veg. protocols. The
platform is spatially balanced — do it once and can infer out as long as the site is based on the
power analysis. Keeping it restricted to lower marsh because they infer about the upper marsh.

Question: Platforms have no slats in it. Why?
Response: When installed, no footsteps in marsh — constructed from a boat inward. There are
gaps between the two boards.

Question: How do NERRs deal with boardwalks?

Response: We have narrow grading and the marsh can grow up around it. We use PVC and
grates to avoid treated lumber and have a policy of not stepping off into the marsh. In upper
marsh, no boardwalks are necessary — we don’t sink and have minimum lasting impact.
Boardwalks are for soupy environment. PVC was too hard, grates too expensive, have gone with
treated lumber ultimately.

Comment: Challenge in carrying heavy concrete out to the site.
Comment: Using ceramic tile to measure deposition due to bioturbation of marker layers.
Challenged to measure short term deposition, accretion — hard to tease it apart.

NE Coastal Barrier Network- Sarah Stevens (see presentation)
Monitoring Activities:

- Veg

- Nekton

- SET
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- Marsh Birds

- Estuarine WATER QUALITY monitoring (Neckles and Cocke of USGS and work with
EPA on this protocol) — fixed and probabilistic

- Sea grass condition and distribution

- Coastal shoreline position — protocol using GPS — out for peer review and will be
published

- Beach/dune topography-running profile from shore over dunes and use of LIDAR.
Should be completed by end of year. — collect LIDAR every other year. Working with
USGS — multi-return LIDAR for full park not just along coast

- Forest Health — do it in a number of smaller cultural parks.

Vegetation monitoring objectives:
- Changes in community composition.

- Changes in species abundance
- Changes in non-vegetative parameters (bare ground/open water)
- Presence/emergence of invasive species

Prior to 2007 had fixed monitoring stations. They revised their monitoring protocols in 2007 to
enhance randomization and inference to broader marsh.
- increased randomization — original protocols marsh sites not selected randomly so could

only

infer about those particular marshes. Wanted to infer at park level.
- increased statistical robustness by assuring independence between plots

- Increased sampling effort to cover more marsh sites and samples — 9 marshes/50
plots/every 2 years.

Sampling design —
- Divide all marshes in 5-8 ha units using GIS, based on edge of tidal creeks, ditches, etc..
and randomly select 6-9 transects from total population of marshes. Inferences extends to
all salt marshes in a park.
-changed way we select plots. Baseline placed along marsh edge. Randomly select one
transect and systematically place 9. See slide for further details.
-original protocols: go with both estimates, but decided on just visual estimates. Point
intercept was too intensive for the types of marshes.

So veg. monitoring takes place on 9 sites within each park.

Nekton monitoring

— occurs on each of the same sites.

-habitat sampled — salt marsh pools greater than 2 sq. meters; and salt marsh ditches (greater than
15 cm wide) and creeks. Collect data every 2 years. Use enclosure gear, approx. 10-20 stations
per marsh, species composition and density, length measured for 15 individuals for each species
-sampling design — transects on each marsh for navigational purposes. — can see pools between
transects, GPS pools, classify pool size: small, medium or large pools. Determines how many
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stations at each pool. Do that at beginning of every field season. 15-20 pools per site and
randomly selected.

Sediments are firmer so don’t have the no-walk policy.

Creeks and Ditches — delineate in GIS, randomly select points in GIS for sampling, pick 8-10
random sampling stations.

Ditches — delineated in GIS, divided into 30 m segments and segments randomly chosen — select
8-10 points.

Nekton Monitoring: Throw trap and ditch net method.
Sampling conducted two times during field season. Identified to species and counted, 15
individuals from each species measured. Water quality and veg characteristics measured as well.

NECBN Monitoring Database —

-access database, have been using this since 1997. Don’t get elevations at nekton monitoring
point.

-data linked to spatial data, user’s guide, data dictionaries, etc. available on line.

SETS -

- SETS s installed - are now being co-located with salt marsh veg. and nekton monitoring.

- SETs not chosen randomly except for Assateague. Some sites not co-located with other salt
marsh monitoring protocols in other parks.

- depths of rods vary, many historical SETs were not driven to refusal but only to 3-4 meters.

Considerations:
e Randomly choosing additional sites in order to co-locate more SETs with veg and nekton
monitoring.
e Adding additional SETSs to assure consistency in terms of methodology (depth of rods)

USEWS —Saltmarsh Monitoring by the USFWS - Ralph Tiner.

=

Remotely sensed monitoring — changes in marsh areas and marsh types. Covers large or
smaller areas.

On the ground monitoring: (accretion, erosion, subsidence, salt balance, etc.)
Analyzing veg. and soil changes (plot analysis and reference wetlands)

Evaluating wildlife habitat

M wnn

Remotely sensed monitoring: - USFWS uses aerial imagery to track changes in wetland type
Reports: Regional - Status and trends of wetlands 1998-2004; and local reports.
Considerations for site-specific monitoring

- Aerial imagery- low tide, peak growing season, cloud-free, large scale or high
resolution, CIR.

-Integrating trends with NWI updates.

Monitoring salt marsh migration — Study Objectives:

A-18



-establish permanent plots to document changes in coastal plant communities over time —
veg patterns, soil properties.
Determine how long it takes for significant changes to occur — how long to change habitat types
or soil characteristics.

Methods — analyze existing photos on possible study sites, review sites in field, lay out transects
along gradient from salt marsh to forested wetland to low land upland forest, -establish
permanent plots (30 ft. radius circular plots for forest, 15 for shrub, 5° radius for marsh)

-veg sampling (tree, shrub, herb, woody vine; stress indicators (chlorosis, dieback, death..

-soils (see slide).

Pilot Refuge — Forsythe National Wildlife Refuge. Transects go from marsh to upland to
forested areas. Sites non-randomly selected.
Freq. of sampling — every five years. Timed with refuges CCP which is updated every 15 years.

Future plans — start piloting in additional refuges.
Interested in setting up plots that are not now marshes but may become marshes in 50 years.

Question/comments:

Cahoon: Excited to see the transects into the forest. Cahoon is finding that when trees die, roots
die and accelerates subsidence. A drought lead to shrinking of soils and subsided about 2-4 cm
per year for a few years. Came back but indicates that droughts exacerbate subsidence. We need
to be able to explain the geomorphic processes that impact marshes.

You want to measure water level, accretion/subsidence, and water levels. Need to monitor
hydrology's, aquifer dynamics.

Good contact person regarding migration study — Ralph Tiner.

-USFWS may be able to get the IM money. Salt marsh integrity index — Susan Adamovitch at
Rachel Carson Refuge is the contact person.

NGS — Geospatial Infrastructure Requirements and Recommendations - Galen Scott (see

presentation)

Geospatial Infrastructure for Change Monitoring within Coastal Sentinel Sites.

- Need to monitor changes at the mm/year scale. We are pushing the technical capabilities of
the technology and infrastructure to measure at this level.

We are looking at changes in the land/water interface and how ecosystems are responding to
these changes in this interface.

Challenges:
-multiple datums — multiple sensors each with zero point.
-spatial scale — chasing mm changes — local vs. network accuracy
-time scale — need ongoing obs. For decades into future.
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Can accomplish relatively high accuracy measurements on the local scale with less
accurate connections to regional or national scale.

Three height systems:
-tidal datums — for discreet areas that they are measured — avg. over 19 years.
Orthometric datums — referenced to geoid model. Reference to NAVD 88
Elipsoid — Use GPS to tie to ellipsoidal model of earth NAVD 83

- Conditions in the marsh make elevation monitoring difficult. Need to compare between
sites and need a larger reference system to compare between components. We can’t do
that accurately because too expensive to do this. As you go up spatial scale, reduce the
accuracy. We need to identify appropriate reference frames to address the questions that
we are interested in.

- Earth is dynamic and how we measure the reference frames is changing. The reference
frame itself is changing. This gets very complex.

- Need 3 different observing systems to know what is going on:
1) Tide station — pier driven to a depth of refusal;
2) CORS in uplands (electronic benchmark that measures regional land motion).
3) SETs driven to refusal
- Tide station measures water level relative to land. CORS measure what is happening to
the land. The SETS monitor what is happening in the unconsolidated sediments within
the Marshes. Need to tie these together with high accuracy elevations through local
benchmark network.
- Also, need to measure the stability of the benchmarks.
-NGS can help make the accurate measurements.

Case for a common vertical reference frame.
— can compare multiple trends over time. NERRS and NGS working to develop the
vertical control infrastructure to tie all the monitoring infrastructure together and monitor
the spatial relationship between the sensors over time.
- 1300 CORS around the country
- NWLON stations
- SET technology

Need a local network of control points to tie these things together and measure between
them and determine what is moving to correct for trends we see in sensor data.

NGS is helping to figure out how to do the surveying methods for NERRS Sentinel Sites
work through protocol development process at Chesapeake Bay VA Reserve.

-Setting up a local tidal control network within a park and tie your sensors to it, this is
how to set it up and tie it in:

-need at least 3 different marks that you are going to observe over time. Have at least 2
to check the others against.
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-make the link with the National Spatial Reference System. Most accurate way to do that
is leveling, but this may not be possible due to remote location and associated expense.
Other options include static and kinematic GPS with decreasing levels of relative
accuracy.

1. Make network tie, put 3 marks in ground, occupy each one simultaneously with static
GPS techniques for 5-48 hours at least twice at least 12 hrs. apart to get different satellite
constellation. Submit data to NGS on line, will give you a data sheet, and develop an
OPUS solution — this will create a network link.

2. Then begin tying in other sensors. Establish best achievable accuracies between the
marks, double run loops. Level data may be reduced using LOCUS

3. If you can’t level to monitoring sites static or kinematic (RTK) GPS may be an option.
This gets cm level accuracy. Need to do this for all sensors from each benchmark and
must be done again after at least 12 hours to get different constellation of satellites.

Maximum distance between marks for RTK — need to consider communication between base
station and radio, and need same atmospheric conditions over both Rover and Bay station so
that the communication between satellites are getting same correctors. Talking about several
km if confident that atmospheric conditions are constant.

Need to monitor infrastructure over time because marks move.

Online Tools -
- OPUS - On-line positioning user service. Static observations can be submitted to
OPUS - will archive OPUS solution and can repeatedly submit observations over time
and have history of results. This functionality is being developed. Submitting data on
line is the way to go.
-LOCUS - submit leveling data on line and will give height differences. Will give
heights along a leveling transect at end points and points in between.

Establishing heights on SETs — new fixed dimension SET based on error analysis of previous
instrument designs, NGS approved guidelines for establishing orthometric heights on SET
foundations; statistical framework for SET experimental design and data analysis, technical
assistance for SET deployment design and data analysis protocols. Procedures are there for
connecting SET bench marks to the NSRS.

- Have been talking about local network and establishing heights on local networks.

Need to put heights on veg. transects, ground water sensors, water quality sensors.
Protocols are being developed now at the CBVNERR with NGS field staff.

- Grav — D. NAVDS88 is going away. We are computing a new geoid model based on
gravity. Can then be able to develop elevation changes with more accuracy plus or minus
2 cm. NOAA got a bump to base to do this. This will be the way to do this in about
2018.
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NGS Resources:
- Geospatial Infrastructure Installation Process Steps — 12 step process will provide
training in another forum.
- Geodetic and tidal datum training.
- State and geodetic advisors
- SET design and implementation protocols.
- Money available thru the height modernization program — increasing density of CORS.
- Regional spatial reference centers that may be supportive.

Conclusion — by concentrating geospatial infrastructure can enhance capacity to assess
change and increase our confidence in our understanding of complex spatial
relationships.

Alison Allen — CO-OPS (see presentation)

Tide Station and Water Level Monitoring
How to know if you have tide control in the your parks and reserves:

NWLON - 210 long-term tide stations. All collect water level and other parameters
-3 functions: provide tidal datum info. For country; linkage between tidal and geodetic
datum; provides important information on sea level change for country and link with land
motion.
-been around for 150 years.
Attributes of network — vertical datum reference; long-term, continuous time series, data
collection processing and product delivery. Rigorous QA/QC process.
-Standards are based on transportation needs
-there is a long-term and real time component and the stations are multi- purpose
applications.
-too expensive to have one everywhere — so there is a hierarchy of gauges — long —term,
temporary for hydrographic survey, shoreline mapping, restoration — for up to a few
years.
-Short term tide stations, similar but not as robust.

Sensors:
- calibrated to collect all ranges of tide so doesn’t bottom up, no changes in sensor “0”,
installed to minimize error.
-leveling at stations — leveled at installation and annually, and after major event such as
hurricane or earth quake
-NGS accuracy standards
-uses a variety of benchmarks (surface and deep-rod marks); min. of 10 benchmarks,
level to 5 every year. This way we can re-establish connection if tide station is blown
out. Level between benchmarks.

Tidal datums —
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- vertical datum; used as a base elevation to reference heights or depths; based on a phase
of tide- tidal datums are always local. The degree to which they can be extrapolated to
other areas depends on distance and geographic and hydrographic features.

- Tidal datums are maintained in 19 year epochs based on the longest know period of
variability known as the Metonic cycle

Datums need to be periodically updated due to sea level rise.

- The current epoch is 1983-2001.

- Short term stations can be linked to a long-term station through series of calculations. —
accuracy related to geomorphic similarity, length of data, distance between subordinate
and permanent station.

Applying tidal stations and data for marsh restoration.
- Used to determine local datums, establish relationship between tidal datums and

marsh surface, vegetation or critical elevations for each project. Can install 30 day
tide station in marsh to be restored.

Tidal and geodetic datum not the same and relationship between them is not constant.

- Long-term sea level trends from over 30 years, can provide important trends to
SWMP fixed water quality stations.

- Mean sea level changes monthly and over time- that is why it’s important to compare
short term data with nearby long-term data.

NOAA Tidal GAP Analysis-first cut:
-NE and SE National Parks-NWLON coverage is region within which a subordinate
station could be installed and use NWLON station as a good reference.
-we have a gap associated with Cape Cod Sea Shore,
-Fire Island is in a gap
-Assateague — some of the inside areas are gaps
-Core and Pamlico Sound — gap
- Canaveral National Seashore — gap in the inside areas.

Next — what are specific monitoring goals and what historic monitoring has been there and are
the historical benchmarks still there that you can recover the heights.

Narragansett Bay example:
1. Look at what is there

Historic stations with possible tidal benchmarks

Any recent information 1983-2001 tidal datum epoch.
Where there are geodetic connections

Where are CORE stations

- Lead to a recommendation with Narragansett Bay

a s~ wn

NWLON Gap
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- good candidate for a control station. All tidal datum attributes for the station don’t
necessary translate to all areas. Can evaluate whether the NWLON station datum are
accurate and applicable to the short term station location — need to look at extreme.

- Can compare statistical information but not necessarily behavior of extreme episodic
events such as storm surges.

Next Steps and Summary:

-NPS-USFWS -

1. look at each park and evaluate historic and existing infrastructure;
2. install NWLON or short term stations

3. Take their infrastructure and bring vertical stability to the sensors.

Solution should be driven by requirements of network — may be unique to each park or refuge.
Take home messages:
- Tide and geodetic control go hand in hand. Plan in a comprehensive manner to avoid
having to dedicate more time, funding, personnel, and effort.
- Integrate vertical control into long-term operational planning. Lots of applications
that can be brought to these systems.
- for long-term climate monitoring , need to work together.

NGS and CO-OPS have supported the COE districts and they have put their infrastructure in
place to coordinate datum. They are updating their national network — and they are very
independent districts and they have institutionalized this. We are also working with USGS in the
coastal zone. Climate element with COE — using NOAA long-term trends in construction and
restoration projects.

Lots of sites where tidal component is minor (e.g. Currituck Sound). Can establish sea level
datum with long-term station and compute a statistical relationship of water level relative to land.
A statistical model that can be translated to the marsh surface.

End of Presentations on Day 1:
Discussion

Commonalities:
- systematic sampling across gradients across limited areas

- monitoring applied across broader areas

Ken Moore: Two different approaches — can they be integrated?

Tony Curtis: There is an opportunity to do what Ralph Tiner is doing to monitor change into
the uplands. We want to collect equivalent data that we can cross reference and data store
that it represents research and monitoring goals and that it is standardized. NPS has to
monitor based on inference to whole marsh. Develop monitoring plan that is spatially
balanced, equivalent plot data — we establish a data standard. Data at spatially random sites
is equal to data that NERRS is doing.
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We have not talked about sampling methodologies. — not sure if we will get there today.

NPS only monitors percent cover. After 70% there is some asymptote after which biomass
increases.

Unlikely that we are going to agree on a protocol. ldentify what the lowest common
denominator is that we can shoot for. Plants will be harder. But SETS and sondes can be
standardized.

SETs

- Agreement that SETs should be installed to refusal — what do we do if it is very
shallow — not very stable. Put a sewer pipe, suck out material, fill with concrete with
rebar in — makes it stable. Define what is refusal — hit 300 times for example, and if it
doesn’t move more than a cm — its there. We need to come up with a definition of
refusal. Can use 80 ft. if you can, but at 60 ft, it is still stable. Keep the definition
rather flexible — the rods may be going laterally. ldea of refusal using a demolition
hammer or a jack hammer.

- Need to survey them repeatedly.

- RODS are a benchmark so follow NGS 3D standard — 3 D ROD mark.

- Reasonable limits to refusal are defined in NGS protocols —hit it 25 times and doesn’t
move more than a foot...

-Important to notice how much rod you put in because it integrates the depth at which it

is installed.

-at depth, the processes occurring are more regional — that is the assumption. That is why

you need GPS.

- SETS need to be surveyed in on a regular basis — 30 days after installation, 12 months

later, and repeated visits every two years — multiple day occupation.

-Question - why do the SETS have to be grade A benchmark? If we have a

benchmark network that is not up to benchmark standards, we don’t need to abandon

them. You want to make sure that you have a stable benchmark. If your marks are of

questionable stability, that is fine if you can evaluate stability through leveling.

- We have SETs all over park — trends over time are good. If you can get high accuracy

network then tie the existing benchmarks to it. But what does this mean for pre-existing

data?

- Three benchmarks — you want to find different types of benchmarks if possible.

Question - How can shorter pipes and older version be inter-comparable as we go
forward - install to refusal in the future, but historical data sets can be useful — can
develop a rate of velocity of historic benchmarks based on future heights and relation to
new benchmarks. Establishing three highly accurate benchmarks in area is critical and
correct for velocity. New installs of SETS may be hollow pipes to look at velocity.

- Every other year re-surveying is standard but if a mark is stable over a few years, can
reduce the surveys.
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- Installation of SETS — randomly selected but depending on the funding source and
question you are asking. Need a minimum of three. If interested in trajectory of
whole system three is all you need. But if you can install 3 in different habitats its
more powerful. Think value added to other data sets and funding sources— needs to
be in discussion. Randomization is done if you have lots of data points — most
important characteristic of sample is representativeness — not randomness. Restricted
randomization is fine by habitat type and elevation. Representative is key so you can
make inferences. How much do you want to lock in to a specific design? Depends
on what you are monitoring for? Does combination of two designs prevent us from
rolling information up. Could you take Tony’s low marsh data set and roll up our
lower marsh data set, can we integrate? Because we don’t have that many data
points, we should include them in the same analysis.

Sampling Approach

If you are looking at Sentinel sites, you are looking at marsh as a whole — not just a
portion of the sentinel site. But how do you define sentinel site? Eric looks at a sub-
basin that has proven to have transgressed? Tony might be looking at a particular marsh.
-How does Eric place his infrastructure? Stratified random sampling of transects — not
inferring for entire system — just for sub-basin. We need to be careful about what we are
inferring about. If we want to say something about NIWB- we need to include a random
sampling technique.

- take what you have and hypothesize that this is what you expect — and test it.

-Goal is to get a mechanistic understanding of what is happening in the system. Give up
on the one hand that you can’t predict for the whole system for deeper understanding of
what is happening mechanistically.

-we may not know if we are representative of mid-Atlantic ecosystems — not sure if we
are in fact a sentinel site.

- We need a Mecca of data to understand mechanistically what is having with our
marshes.

- also need to know what questions you want to answer and can answer to design
monitoring program.

To make data useful to the larger group, what metadata do we need to standardize. What
are key questions do we want to answer?

Identify areas where we should come to common ground on
e SETS — priority — easy win.
e Vegetation- priority — we can come to a least common denominator
e Database — priority
e Fixed station WATER QUALITY- we are close on this one too. But need to
standardize calibration because we are using non-random fixed station designs.
e soils and pore water salinity, aeration
e SAV
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Hierarchal — identify things that are very basic

Even though we have different sampling designs, lets do it the same way with the same
data and metadata standards so we can integrate the data. Goes back to the toolbox
approach. We get hung up on sampling design question. Rather, just state what you are
doing, pick something, and do it well and individually can decide if they want to use the
data point.

-we need a minimum standard that is really good and we can use everyone’s.

Conclusions from Day 1:
1.  We want minimum standards for SETS, vegetation, metadata, fixed station water

quality, soils, and SAV.

2. Low hanging fruit — can do hydro periods — flooding frequency, start at SETS and
tidal heights. We can pull from existing data to say something already. We are 99%
there. We are all doing the same stuff — just with different sampling design.

3. Transition area — should we focus on — we need to look at those areas — we need to
look at what is there before - we need to discuss how to integrate our mapping and
in-situ monitoring strategies to look at adaptation.
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Day 2

NPS SECN Data Management - Christina Wright

Data management:
-integrated, enterprise level solution
e SQL server for the backend — generates charts and graphs

e Share Point server for the front end — moss version so people can enter data remotely and
reporting

e Data visualizations — more charting options

e Uses Bing Maps — Microsoft version of Google earth

e Development tools — Microsoft InfoPath.

Have issue topics

-Explore data — by protocol (water quality, shorebird, coastal assessment, weather and
climate, etc..

- Can enter data or view reports. All forms are in there, inventory of equipment.

- Can archive all data forms

- Entering field — is provisional at first but not reported until its QA/QC

- Canned Reports already designed based on need — generates graph, exports charts and
graphs as pdf and tables as a web archive (XML), delimited file (csv) or an excel file (xIs).

RSET data entry:
-forms include site characterization, salinity meter calibration, soil porewater salinity,
accretion, etc.

- A new record is a new observation. Relating information to elevation happens on back-end.
In station form (generic) you put information on elevation.

Additional Functionality:

-minimal metadata required before certification

-majority is based on spatial components

-certification is the data QA process — checking for completeness and accuracy (data
verification).

Two tables in database — one submitted and one certified. Reports are run off of certified
database.

Data Exploration tool — for complex querying
-no mapping functionality — need to do that manually.

Spatial data visualization — not spatial analysis — this is what park managers want to see.

Discussion
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Saltmarsh entry data — yes. We can have a follow-up web ex for that part of the database.
Can put in accretion, equipment, soil data, survey control data, ecological community data
based on TNC classification, veg. species.

Philippe - RSET data — would be helpful to have information on instrument dimensions — not
all the same — to translate benchmark elevations and SET readings need it to be referenced to
instrument.

NPS has an equipment description category — took the structure of the data from LA DNR
data forms with added benefit to the NPS. They are the CRIM sites. NPS missed the control
number so that they can contribute to the OPUS DB.

Whit — ways to move forward. No work done on bio-monitoring database in NERRS and we
need to think about that. Talked about a couple models. Included sharing database with the
NPS in some way, having CDMO steal ideas and incorporate them into CDMO server or
some combination thereof.

Dwayne — excited about what | saw — we don’t have to re-invent the wheel. We would like
to have a partnership it’s a win-win for NERRS program.

Whit — would you like to bring this to the CDMO server?

Dwayne — the NPS is consistent with CDMO database structure, there is no reason why we
can’t maintain separate databases with the same structure.

Tony — we would like to have access to each other’s data.

Sarah — NPS — thoughts on data storage and sharing data. We want to have one data

Base with NOAA and the NPS with one data base structure. Best model is to have a single
database that we all use — question is how to maintain it. NPS doesn’t have funds to maintain
it on an annual basis. We need to get support at the national level in the NPS.

Marie — does NPS have relationship with another entity that provides flexibility in data
firewalls? NPS does not have one not but will have a relationship with U. GA to discuss
those issues. NPS has a project with UGA to look at making data availability in water
quality.

Financial support of data base and how do we make it available across the board across
firewalls: Needs to have a discussion with National Data Manager. Perhaps we can work
with National Biological Information Infrastructure — but its funding and program is rumored
to be disappearing so hesitant to put money in NSBII.

e Another option is LTER.

e Whit — we have a mission to provide that information to the public. NPS generally
doesn’t provide real-time data to the public now. Need ways to flag and protect data.
There are some data types that are protected.

e |sdata 100% park service data? No .

e This data is monitoring data not hypothesis — driven data so can get it out.

e ldea of coordinating with CDMO - need to develop a protocol to call into each other's
data but not have the CDMO handle all the NPS data. Need to deal with firewall issues.
That is the model of IO0OS. We would have more luck calling into someone else’s data
than having someone call into the NPS.
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Dwayne — USGS and EPA are not doing a very good job sharing data across agency. We
have an opportunity to demonstrate how to do this well.

Jeff — we need to address technical aspect of this and figure out how to make this work.
Then we need to address setting up a procedure and safeguards for data sharing and rules
so we don’t release proprietary data without consent or establish appropriate uses of
proprietary data without stepping on toes. There should be set appropriate uses of
proprietary data but need permission to use data and establish rules. Could be password
protected data. Maybe moot point because there is no such thing as proprietary agency
data in this administration. Cahoon was open to sharing of databases.

Philippe is working on a SET database entry form for the NERRS that is easier to use and
connected to output. Wants it easier than Jim Lynch’s database. If he was to develop
something in Open Office, how can he understand the data requirements of the NPS so it
is as compatible as possible with NPS?  Christina suggests that the data forms and
restrictions on input to cut down on error could be provided. Make the field forms
needed for NERRS available so that we can model from that. Cape Cod NS is working
on that — we have an SET access database based on NPS — now enter data into excel and
once the data base is running to NPS standards.

Next steps — need to get Dwayne, Brooks and Tammy together with NPS. Perhaps can
meet at CDMO

No national NPS integrated approach to data management — this is occurring at network
level and then will roll up.

Next steps:

Meeting at RC meeting in Cape Cod — someone from the NPS in NE can attend the RC
meeting. Presentation on the general concept that we are talking about at this meeting.
The biological monitoring talks will only be for one afternoon. Sarah or someone local
or Christina is free to go up. Christina will prepare the talk and Sarah can give it. We
will send agenda to the NPS and coordinate from there.

CDMO meeting in mid-late March.

Start with e-mail thread on data sharing.

Where do we go next:

Series of Technical papers outlining minimum data standards for elevations RSETs
benchmarks, veg, nekton, fixed water quality stations, soil (porewater and hydrology
(nutrient, salinity), SAV and benthics, water level and elevations, transition areas, data
management standards..

Minimum standards, each agency peer review, MOU agreement to commit to implement
minimum standards if you do it as they are developed and established.

Hit a couple of the easy ones first and get the MOU agreements first.
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-RSET is low hanging fruit — agreement to survey to NGS standards, database include stability
parameters to capture old SETs. Agree on minimum data standards, wrap in fixed station water
quality, elevation, and tidal datums.

How to proceed:
1. NGS will take the lead in developing the RSET and retooling a document for

benchmarks. Develop a written document to describe the 3 slides that Galen has on local
network.
2. Database standards will be developed along with the data standards.

NPS: How many networks within NPS do we want to involve — and when do we involve them?
Network coordinators and relevant WASO staffs as well. When draft documents are pretty solid,
we should send them out for review. For some of these, possibility to be adopted as national
standards / SOPs. These will be recommendations for national adoptions.

Could we share a position for a short amount of time between the networks and NERRS to write
these up. This will be a lot of work. NPS will see if they can see if they can find a detail to work
on this and we will identify a position as an NRAP.

-involving USFWS and USGS - start with NPS first and then bring them in.

National Science Foundation funded program — take PhD students to work on federal projects.
We should look into this — can write up a project statement and pass it through NPS and NSF
Program — IGERS Program.

First step — position description — Whit will work on that over the course of the next few weeks.
We will extract from that for NRAP.

-identify documents pertinent to technical papers

-setting up a meeting with data management folks in mid-March

-RC meeting

-FTP site to upload presentations and documents.

End — Met the goals.
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NPS

Tony Curtis

Joe Devivo
Christine Wright
Sarah Stevens
Dennis Skidds
Erica Patenaude
Kelly Medeiros
Brian Mitchell
Shawn Carter
Cliff McCreedy
Patrick Campbell
Geoff Sanders

EWS

Ralph Tiner
Matt Witbeck
Laura Mitchell

USGS
Don Cahoon

NOAA

Whitley Saumweber

Marie Bundy
Nina Garfield
Allison Allen

Artara Johnson
Galen Scott
Phillipe Hensel

NERRS (Field)
Willy Reay
Ken Moore
Scott Lerberg
Erik Smith

Dwayne Porter

Attendees
Affiliation
SE Coast
SE Coast
SE Coast
NE Coasts and Barriers
NE Coasts and Barriers
NE Coasts and Barriers
NE Coasts and Barriers
NE Temperate
WSAO
WASO
Nat’| Capital Region
Nat’l Capital Region

Regional Wetlands Coord.
Chesapeake Complex
Chesapeake Complex

Patuxent Wildlife Res. Cen.

Estuarine Reserves Division
Estuarine Reserves Division
Estuarine Reserves Division
COOPS

COOPS
National Geodetic Survey
National Geodetic Survey

Chesapeake Bay VA NERR
Chesapeake Bay VA NERR
Chesapeake Bay VA NERR
North Inlet-Winyah Bay
NERR (SC)

NERRS Centralized Data
Management Office

email

Tony_ Curtis@nps.gov

Joe DeVivo@nps.qov

Christina_Wright@nps.gov
Sara_Stevens@nps.gov
Dennis_Skidds@nps.gov
Erica Patenaude@nps.qov

Kelly Medeiros@nps.gov

Brian_Mitchell@nps.qgov
Shawn_Carter@nps.qgov
Cliff_McCreedy@nps.qgov
J_Patrick_Campbell@nps.gov
Geoff _Sanders@nps.gov

Ralph Tiner@fws.gov
Matt Witbeck@fws.gov
Laura Mitchell@fws.gov

dcahoon@usgs.gov

whitley.saumweber@noaa.gov

marie.bundy@noaa.gov

nina.garfield@noaa.gov
allison.allen@noaa.gov

Artara.Johnson@noaa.gov
galen.scott@noaa.gov
philippe.hensel@noaa.gov

wreay@vims.edu
moore@vims.edu
lerbergs@vims.edu
erik@belle.baruch.sc.edu

porter@sc.edu
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Water Quality Monitoring & Climate Signals Meeting,
University of Georgia, Athens, GA,
18 February 2010

Merryl Alber, Professor
Dept of Marine Sciences
UGA, Athens
706-542-5966
malber@uga.edu

Alan Covich, Professor
Odum School of Ecology
UGA, Athens
706-542-6006
alanc@uga.edu, a.covich@gmail.com

Joe DeVivo, Network Coordinator
SE Coast Network
National Park Service, Atlanta
404-507-5810
Joe_DeVivo@nps.gov

Chuck Hopkinson, Professor
Dept of Marine Sciences
and Director, Georgia Sea Grant
UGA, Athens
706-542-1855
chopkins@uga.edu

Clark Jones, Graduate Research Assistant
Warnell School of Forestry and Natural
Resources
UGA, Athens

Norman "Jake" Peters, Research Hydrologist
Georgia Water Science Center
US Geological Survey, Atlanta
678-799-6853
nepeters@usgs.gov

Joan Sheldon, Research Professional
Dept of Marine Sciences

Jeb Byers, Associate Professor
Odum School of Ecology
UGA, Athens
706-583-0012
jebyers@uga.edu, jebbyers@gmail.com

Tony Curtis, Coastal Ecologist
SE Coast Network
National Park Service, St Marys
912-882-9239
Tony_Curtis@nps.gov  ( Unable to attend )

Janice Flory, Program Coordinator
Dept of Marine Sciences
UGA, Athens
706-542-1283
jeflory@uga.edu

Kim Hunter, Research Professional
Dept of Marine Sciences
UGA, Athens
706-542-6818
kshunter@uga.edu, kbshunter@gmail.com

Mandy Joye, Professor
Dept of Marine Sciences
UGA, Athens
706-542-5893
mjoye@uga.edu

Todd Rasmussen, Professor
Warnell School of Forestry and Natural
Resources
UGA, Athens
706-542-4300
trasmuss@uga.edu

(con’t)

Wade Sheldon, Scientific Computing
Professional




UGA, Athens Dept of Marine Sciences

706-542-0286 UGA, Athens
jsheldon@uga.edu 706-542-5955
sheldon@uga.edu  ( Unable to attend )
Susan Wilde, Research Assistant Professor Kyle McKay, Research Civil Engineer

Warnell School of Forestry and Natural U.S. Army Corps of Engineers

Resources + presently, graduate student w/Dr. Covich
UGA, Athens (UGA, Athens)
706-542-3346 970-980-9747
swilde@warnell.uga.edu kyle.mckay@usace.army.mil

John Dowd, Assistant Professor
Department of Geology
UGA, Athens
706-542-2383
jdowd@uga.edu

Notes and Recommendations

1. Need to integrate methods with what’s going on with climate change work in the west
coast.

2. It will be very important to make sure to effectively understand and report uncertainties
in analyses.

3. Ensure that the network of groundwater wells and data loggers is complete. See
groundwater inventory and protocol for recommendations on data gaps to fill for coastal
parks. Conductivity will be an important measure.

4. Be sure to look at regional subsidence (N.B. this will be handled through coordination of
RSET stations).

5. Interplay of anthropogenic and natural change will be particularly important in the
Southeast.

6. Use data collected at inland parks as reference for measuring impacts to coastal parks.
7. Baseline hydrology inventory potentially a need.

8. Conduct a groundwater synoptic survey (widespread, short period of time) and include
water quality measures

9. Strong recommendation to steer away from EMAP protocols for water quality. It’s
important to focus on protocols designed to measure temporal trends when looking at
effects of climate change.
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10.

11.

12.

13.

Be sure to look at ways to do post-event monitoring following hurricanes. There is
potentially an NSF program to get funding for this that focuses on rapid assessment of
event-driven needs. Look into the Global Lake Ecological Network (GLEON) for
potential parallels.

SAVs will be more important than benthics, but there’s a strong body of work on
benthics from USF and CoC.

Carbon monitoring would be good. Fractionate if possible among soils, air, water, and
plants.

Check with Bob Teske on forestry climate change detection
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USGS CC Downscaling and NCCWSC Project Leader Meeting,
Raleigh, NC,
23-25 February 2010

Attendes: About 35 people — mostly USGS. John Gross and Joe DeVivo attended for NPS.
These notes from John Gross.

Project summary page: http://nccw.usgs.qov/2009RFP-projects.html

Executive Summary:

Participants and purpose: Principal investigators of projects funded by the NCCWSC in FY
2008 & 2009 and some ‘clients’ (NPS, FWS staff). Keynote presentations on GCMs, statistical
downscaling, and dynamical downscaling. Intended to educate participants on CC models and
techniques, foster collaboration, and identify next steps especially for data sharing/management
of downscaled model results.

Highlights: Talks by Kathrine Hayhoe and Steve Hostetler on models and downscaling
techniques. USGS program leaders very clearly directed scientists to work with and address
needs of management agencies. Learning about THREDDS server / data sharing system.

Likely outcomes: More organized system for sharing downscaled model results; enhanced
connections between clients (NPS, FWS) and modelers/researchers. I’m confident all
participants are better informed of supporting efforts.

Regional Climate Science Centers (CSC)

U Alaska has been announced as the winner of the first CSC. USGS expects to fund three in FY
10; the rfp for the other FY10 Centers will be announced in March (the strongest rumors favor
the PNW and SE). USGS expects keen competition for these Centers. Proposals may be for a
specific site, or submitted by a broadly distributed consortium. The general concept is for each
center to be funded at about $4 mil/yr, with perhaps 25% of the budget to permanent staff salary.

LCCs
Current understanding (this is _highly_ dynamic) is that commitments for leadership are:

FWS -9; BOR -1 or 2 (Upper Colorado River basin; maybe Lower or one LCC for both upper
and lower Colorado); BLM — 1 (Great Basin). Unconfirmed rumor that BIA is considering a
larger role in a Pacific Northwest LCC.

USGS is ready to issue memo to move funding, but this is difficult since LCCs keep changing.
USGS has also committed funding to put scientists in LCCs, but there’s no specific goals so no
clear guidance on what kind of scientist to hire. l.e., we’re all confused and trying to ride the
bike as it’s being built.
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NCCWSC Overview (Doug Beard, Interim Leader)

Research emphasis areas for funded proposals:

Fish $1.8 mil

Arctic $0.8

Estuaries and Coasts $0.7
Avian $0.5

Wildlife and terr - $1.4

Partnerships ($1.4 mil)

Climate monitoring (NASA, FWS, NSF, Smithsonian, NPS)

LCCs

IT, data portals, and related are a huge issue, and data sharing is a priority.

Need to establish a collaborative environment
System archive for sharing data
Long-term archival and storage

Data systems integrated with LCCs. Working with FWS on this. Mtg late March/early
April at NCTC.

NCCWSC Proposal focus for 2010 is Vulnerability Assessments. About 150 pre-proposals were
submitted. USGS is targeting a success rate for full proposals of about 1.5:1 or 2:1 (submitted:
funded). Pre-proposals were due 19 February. Awards announced in May.

Overview Plenary on GCMs - Katharine Hayhoe

Considerably updated and expanded from Dec 2008 NCCWSC presentation (the 2008
presentation available from:
nccw.usgs.gov/documents/NCCWSC_Plenary PowerPoint_Presentations.pdf)

Sources of uncertainty in projections:

cannot predict human activities and emissions. This is a big one.
sensitivity of system

extent to we can successfully simulate the climate system
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o0 But have been two cases where models results conflicted with observations, and
further examination identified errors in observations (e.g. RS algorithm)

- There are continuous, random variation in climate
- The response of local and regional climate to global-scale change
Main center for socio-economic models is University of MD —e.g. GCAM

SRES scenarios — none of these have a climate policy, so to some extent they are all “business as
usual’. New approach for AR5 — use of RCPs (might mean relative concentration profiles).
These closely match several AR4 scenarios.

- upper end of AR5 scenarios are virtually identical to old one.

o0 For AR5, climate models not yet frozen, so we can (must) use old projections for
now. Models will not be frozen until at least next year

0 Some scenarios do go lower than AR4

- Big effort to stabilization at certain concentrations of CO2s. NAS report this summer on
stabilization efforts (these are also in new SRES efforts, and described in Moss et al.
2010).

- No stabilization is “business is usual’ —ALL stabilization scenarios require massive
changes, and the later these are implemented, the more massive they need to be.

Latest comparison — Myhre et al. ERL 2009 — carbon emissions increased 40% since 1990
(presumably an update from Rahmstorf et al.). (1’ve put this on CC SharePoint, in Info Ref
Library, peer-reviewed section)

Measuring sensitivity of GCMs - ECS

ECS — Equilibrium Climate Sensitivity — Global mean annual temperature increase with a
doubling of CO2. Very difficult to accurately and precisely estimate. IPCC reports a mean of
about 3 C.

Distribution of estimates right-skewed: range from about 1 to max > 10; high point of cdf about
2.5 but mean is 3. Most likely values are in the range of 2.5 — 5. This is the range of CGMs, so
they are already conservative in that none of the existing GCMs includes the higher end of the
distribution.

Action Item: Management agencies to articulate and communicate questions for GCM
community (see update below).

Clearly articulate the kinds of questions that we might want to ask of models. Present these to the
modeling community for a general synthesis. These could include such things as:
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Summary of appropriate use of models for e.g. decades-long or 1000 yr runs (models
handle these time frames very differently)

Which models work particularly well/poorly in some geographical regions?
Year to decade models of specific forcings — e.g. ENSO in SE

Multi-decadal runs for e.g. broad-scale ecosystem changes.

What information we need:

Which models best accommodate the relevant time and spatial scales?

Which models should we avoid for which applications?

Recommendations on format for results — how can these best be communicated?
How do we acquire results and information?

How often do documents and results need to be updated (when is this document likely
obsolete?)

Do we want good accounting of e.g. variation (extremes, drought) versus mean fields?

Post-meeting update: Most (maybe all?) of these GCM topics are addressed by the very recent
(Dec. 2009) report to the Water Utility Climate Alliance — Barsublie et al. 2009. This is an
_excellent_ report for climate model wonks (146 pages — not a light read). 1’ve put a copy on
SharePoint, in the Info Library peer-reviewed section (I think this section best reflects the
technical nature of the material).

Kathrine Hayhoe — Statistical Downscaling

Regional modeling is too expensive for individual project to undertake, so mostly limited to
using results already available. Very little funding for regional modeling, and most of this is for
air quality studies.

Downscaling approaches

Traditionally 4 downscaling techniques
Clustering — analogues, weather states
Weather generator -- stochastic methods
Regression — linear, non-linear

Geostatistics - Kriging
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NOW much less clear — often use one method, and then combine with one or more other
methods. Many different predictors, and scale and inputs vary with most desired results.

Downscaling methods for temperature:
1. Delta approach — calculate predicted change, and add change to finer scale observations
a. (JG Note: | had not considered this a ‘downscaling technique’.)
2. Bias correction — account for Mod-obs at finer scale, then add delta
3. Quantile mapping — Mauer, Santa Clara — Bias correction and spatial disaggregation.

4. Statistical asynchronous regression — ranks quantiles by month in g-q plot, then fit
mulitorder polynomial (2-3 rd order typical) or piece-wise linear regression.

Comparison for temperatures.
- For temp, Delta and Asynchronous regression look best.

- For RSME (very preliminary results) — asynchronous regression best by considerable
margin.

SD - statistical downscaling, RCM - regional climate models (dynamic models)
Conclusions:
- Any downscaling approach better than none.
- Delta better than bias-correction. Both simple so just use delta.
- Quantile-based tend to be better to match tails of distributions
- Assumption of stationarity may be justified, based on preliminary comparisons to RCMs.

- Regional modeling (dynamic) can reduce uncertainty, but scope is very limited and can
add other biases

- Best approach likely a combination of models and methods. If can’t combine, then be
sure to know biases of methods.

Resources:

- Written guidance. Not aware of any good reviews. Rob Wilby did a guide for European apps.
20 page summary of SD. Talking to FWS about producing guide.

(Post-meeting — | put in an Interlibrary loan for:

Wilby, R. L. and T. M. L. Wigley. 1997. downscaling general circulation model output: a review
of methods and limitations. Progress in Physical Geography 21: 530-548.
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And will post this to SharePoint when it arrives. This looks like a good, although, dated review,
and it’s been cited about 200 times).

Existing downscaled datasets.

NARCCAP. Number one resource for RCMs. Focused on many models and not so many runs.
- great for comparing SD methods to RCMs.
- Santa Clara site — but monthly
- Kathy took data and converted to daily data. Has taken 4 months to transfer data.
- NE Climate Data (quantile mapping)
- can get growing seasons, etc.
- have to register, but free and you won’t get emails.

- coming: National-scale Tx, Tn, and precip; station/gridded projections using latest
downscaling methods (tentative avail fall 2011). Expecially good for threshold and means.

Existing downscaling software packages.

- Rob Wilby’s package Statistical DownScaling Model (SDSM): Downscaling for
dummies.

O (great — can pick predictors, methods, and visuallizations

- clim.pact R package. Great package and makes most techniques available via this
package.

- Classic (best) Text — Empirical Statistical Downscaling

Lauren Hay and Nate Booth — Spatial data portal (Geo-Data Portal)

To link data for researchers and modelers. Want process so data does not need to be reformatted
for each application. Want to store:

- Inputs and outputs
- GCM and downscaled model results
- National hydrological model — basin-scale projections

- Want to be able to scale (basin to sub-basin); want to next models
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THREDDS servers — can be insider server container like Tomcat. Focussed (entirely?) on
NetCDF.

(THREDDS - Thematic Realtime Environmental Distributed Data Services —
www.unidata.ucar.edu/THREDDS)

NcML — NedCEF markup language. Examples of data in or being converted to work with
THREDDS system:

- National Map

- EROS

- NLCD

- NOAA

- OGC SOS/Watre ML

GPR - Geodata Processing and Reformatting - Takes slab of grid data, overlays a shapefile
polygon and maps parameters to polygon.

National Water Balance Model — 4x4 km water balance by month model — McCabe and Wolock.
Downsizer — climate data retrieval tool. USGS open file report 2009-1166, 27 p.

Ward-Garrison, Christian, Steven L. Markstrom, and Lauren E. Hay. 2009. Downsizer—A
Graphical User Interface-Based Application for Browsing, Acquiring, and Formatting Time-
Series Data for Hydrologic Modeling. USGS open file report 2009-1166, 27 p.

Project Presentations — (not described in these notes — there were lots of them). See
NCCWSC web site for projects: http://nccw.usgs.qov/2009RFP-projects.html

Steve Hostetler — Pleanary presentation: Dynamical CC model downscaling

Dynamical downscaling for process modeling and resource management guidance (Envir.
Computing center, COAS/OSU)

One goal is to use runs from ~ 21 kpa and examine fidelity in reproducing really broad trends in
Holocene to recent changes in vegetation.

Dynamic approach:
- True simulation of high resolution forcing and climate

- Internally consistent set of atmosphere/surface variables like water balance, energy
balance

- Very time consuming and computer intensitve
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- Limited number of driving GCMs (they’re using 3 or 4). Requires very large input files
with many variables. Not all GCM groups saved the necessary outputs so these are
simply not available.

- RCMs has added model bias (e.g. convective parameterizations, exit boundary mistakes)
compared to SD approaches.

Domains: N. America — T31 resolution (what does this mean?). Planned runs are:

- 50 km NARCCAP domain, 23 levels

- 15 km western NA

- 15 km eastern NA

- Not tractable or practical to run all NA at 15 km

- Working with LCC boundaries for test cases

- Only some time periods; big hole 2010-2050.
Example from GY A — projects differences in precipitation trends above and below 2500 m.
Saved fields — 3 hr surface, 6 hr for atmospheric; will save about 150 TB of output.

Working with FWS-Denver to develop data portal. Web app under development — can click on
map report summary plots of variables with metadata and to download underlying data.

Also talking with BLM about using in rapid assessments. Summary products and some data to
be delivered via Great Northern data system. Hard-core data served from more robust system at
OSuU.

Nate Booth — Geo Data Portal Discussion

Project Goals

- Goals - deliver downscaled GCMs for other NCCWSC use (longer term to serve
approved products to public)

- Reformat GCMs output into more model-ready form (into model “unit’ inputs)

- Develop software capability that can support other NCCWSC data dissemination needs
To use:

- define area

- select target datasets

- select time frame
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- submit and wait.
Gridded data is averaged/allocated into areas of interest (area-weighted averages).
Pint dats is passed through and tagged with the unit it falls in
Can also access directly via Web Service to automate model inputs and runs.
Desired output data formats:

- NetCDF is default = CF and point formats

- R data frame or e.g. time series object

- Users need contribute to examples of file in correct format

- Standard GIS format — text file with centroid of each cell and with attributes of that grid
cell

Need to discuss common geospatial layers (is this National Map?)

- Common data layers — land cover and land use, population trends, housing, energy
development and infrastructure, roads, pollutants, airsheds, impoundments,
shipping/coastal impacts, etc.

Thursday -- Next steps

(most of the rambling discussion deleted ..)

Options: Workshop w/ major players on downscaling (Post meeting update: Apparently such a
meeting is already planned, to be held at NCTC this summer his summer or fall).

- lessons learned with downscaling — actual process and methods
- lessons from what was done with downscaled data

Synthesis paper comparing/contrasting downscaling techniques. Probably requires workshop to
refine idea and ID key participants. (see previous note about Barsugli et al. report)

Summary of meeting

Next workshop

Robin / Doug will draft proposal and circulate to group to refine.

2011 is going to be a very difficult budget year — would be very good to have products and
examples of successes in time for the fall budget squabbles.
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Southeastern Regional Assessment Program Project Meeting,
Athens, GA,
7-8 April 2010
General Notes
Water census pilot project happening in the ACF basin. Eric Evenson is doing it.

Sue Ceilinski runs the FWS water team that includes ACF. Brian needs to get plugged in with
her.

USGS and USFS are trying to come up with a plan on how to get and spend 500K tied to the
CSC & SERAP project.

USFS Collaboration Cadre dealing with climate change.

NASA ROSA'’s proposal.

DAY 1

SERAP Overview from Sonya
Pilot started in late summer 2009.
Obijectives

e Uncertainty analysis of ds models.

e Single portal for combining data
Appalachian LCC boundaries are changing, and being partially merged with the GCPO LCC.
Climate downscaling happening to 1/8 degree. 12-km grids.
DSing being done with beysian model averaging and EMIC for error evaluation.
Integrated Coastal Assessment

e Visualization tool

e Beysian approach to coastal change

e Effects of SL rise on biota

e Gom.usgs.gov/sir/sir.html. will be extended to FL (funding already in place).
Integrated Terrestrial Assessment

e Landscape conditions
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Gcms
Urban growth
Used to predict patch occupancy for birds

Starting with SALCC

Integrated Aquatics Assessment

Watershed model for entire ACF basin, with subbasin considerations
Channel classification
Ecological model

Aguatic sp. Occupancy modeling

Conservation DSS

Optimization for conservation alternatives
Evaluate management options

Includes land use, climate change, etc.

USGS Modeling Meeting happening in June where lots of the component projects will be
presenting. Will be a session on getting set up for thredds.

Adam *talking for a lot of folks on climate stuff

Goals

Better estimates of uncertainty
Reduce risk of parametric and structural uncertainty

One other...

Climate data that will be available:

Raw gcm runs from IPCC ar4 for four emission scenarios

Downscaled gcm runs 1/8 degree (). Katherine Hayhoe doing this. Need to confirm
what we’re getting and when (assumption is late summer). This will eventually be 12km
nationwide. She’s also doing a bunch of derivative products (need to get a list of what
they are).

200 model runs from UVic ESM
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o Done with AlFi and potentially Alb (being done by Penn State)

o Temp, sea level rise. Precip not good enough to use. Discussion on whether we
should be letting individual Pls make determination on “good enough” and
publish model results with huge error bars. Not an issue of error; more a question
of whether they’re accurate at all.

e Probabilistic projections to account for structural uncertainty and spatio-temporal
dependence. (reported as percentiles).

Emission scenarios

e Currently tracking the AL1Fi scenario pretty close; all others underestimate emissions.
Should use this as the first scenario for modeling purposes. This is also the worst-case
scenario. Lovely.

e AIlB is next closest and has the greatest number of GCMs.
e Forathird, do Bl as a “low” estimate.
EMIC
e Looking at 3 paramaters for sampling tails of distribution
0 Longwave radiation relation to co2
o Effect of aerosols on radiative forcing
o Vertical ocean diffusivity
= Speed and magnitude of warming
= Partitioning of heat anomaly into atmosphere and ocean.

e Potential to collaborate with sea level rise folks since UVic can provide uncertainty
estimate of thermostatic (steric) SLR; amount of SL rise due to thermal expansion of the
ocean.

For projects
e Projecting out to at least 2050. GCM data available until 2100.

e Starting with the A1Fi scenario to make sure system works soup to nuts with a small
number of scenario models. Will add in mid-range scenario second so we can see what
things look like when lots of models are incorporated for averaging.

Derivative product needs

e Basic list.
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e Would like to add convective precip, but probably too difficult to add in. It’s in the
GCMs and would be useful for fire models. Helps with understanding thunderstorm
precip vs. basic frontal precip.

e Coastal winds.
Either Loren or Adam will be doing the derivatives. Also the portal for simple stuff.
Coastal Vulnerability Assessment
Already have a coastal Bayesian erosion approach from atlantic coast (north)
Trying to forecast ocean coast erosion under varying SLR scenarios.
Integrate with other efforts
Being done in parallel with FY10 Coastal marine geology project going on in the Atlantic.
Data sets include
e ccand sea level rise
e wetland loss, gw impacts, coastal erosion, inundation
e model safety, habitat loss, and other potential impacts
e use that for management decisions.
Netica for Beysian modeling
Atlantic Coast example by Thieler and HammarOKIlose, 1999.
Relative Sea Level is an input variable. This is the hook for Pete Murdoch.

Need test data sets for shoreline erosion at 2km resolution. Using change detection / RS
techniques to do.

Basically need to hammer out the range of variability of input variables at the local level to get
predicted change distributions.

Measuring beach slope everywhere.
This work is being funded by the CEN; this will be a parallel for the SE Coast, but with
Jason Hopkins (Netcdf)

External facing thredd servers will be available by September. Cooperators will be able to
control the access rights of their data.

Contact jrhopkins@usgs for netcdf/thredd assistance
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Coastal visualizaition tool

Don adding in SETs and doing a NGS benchmark survey.

Integrated Coastal Assessment

Ecosystem changes
e rapid assessment of terr. Verts due to habitat loss caused by SLR for Miss and Ala.
e Assessment of SLAMM model results

e Collaborate with USGS/NOAA to look at beysian framework for predicting coastal
habitat changes over time.

Habitat models

e 606 spp. Have been modeled for the entire Soutehastern US. Predicted habitat. Tied to
one land cover class (sandy beach) that’s useful for the species and how that will change.

e Waiting on inundation maps to look at impacts.
Slam stuff.

e Number of doqqgs and aerials going back in time. Looking at whether SLAMM models
work in predicting what actually happened.

e Photo sequence to be complete by June 2010.
e Photointerp and slam runs by September
e Report in December.

Integrated Terrestrial Assessment

e Urban growth model: SLEUTH. Using road density / network for seeding rather than
impervious surface, which they’ll end up needing to crosswalk back for plugging into
hydrological models.

e ACF CSAs are being worked on. Need to get exclusion layers (what isn’t allowed to be
developed).

e  Will be doing 60m urban growth projections thru 2100 by sept 2010 for 9 SE states.
Vegetation dynamics modeling
e Piedmont by dec. 2010, ACF by sept. 2010, east gulf coast by March 2011.

e Disturbance regime changes based on climate
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o Coastal plain: fire
0 Piedmont: drought
0 Blue Ridge: insect outbreaks.

e Doing one-year steps for ACF, ten-year steps for remainder of SE. too much computing
time to do whole SE in 1-year steps but need the resolution for the ACF hydrological
modeling.

e No longer doing montecarlo sims; 99% similarity among realizations so they’re just
doing one.

Species habitat dynamics

e Combining gap habitat affinity model to projected veg dynamics / habitat maps.
Jaime Collazo
Mapping species occurrence dynamics at landscape levels

e ldentify habitat features

e Assess sensitivity of vital parameters — can we get some of Mike’s parameters linked to
this?

e Range dynamics—Ilooking at extinction probabilities based on temperature shifts and
resultant habitat/occupancy probability shifts.

Hamel habitat rankings (optimal, suitable, marginal)

Jaime has maps on decadal shifts in temperature for the SA coastal plain; need to get for
monitoring plan. Data come from Katherine Hayhoe.

Doing look-back in ten-year intervals to develop timeseries of landcover, habitats, and how that
relates to birds.

Using 60m resolution data that goes back to *73 (86 and 91 too)

Using Anderson classification system for land classes; between level 1 and 2. Fewer urban
classifications.
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Day 2

Multiscale Hierarchical Channel Classification (Robb Jacobson)
Focusing on the valley-segment and reach scale characteristics using remotely sensed data.
Want to be able to predict which reaches are more likely to change over time.

Lidar-based dems add lots of small tribs. How do you decide which ones are biologically
relevant?

Nettrace algorithm can be used to delineate the valley width; can map confinement boundaries.
Looking at relative cost/benefits of doing the classification at a variety of scales.

Brian needs to contact Robb to see about crosswalking our protocol with what he’s doing. Will
need to do some landscape-scale parameter estimations for each of the parks, but after done, the
classification methods should be transferable to each park.

Challenges with matching up the HUCs and HRUs without losing information about the
mainstem.

Landscape Dynamics (John Jones)
Runs the land cover dynamcs and environmental processes project (LCDEP)

More habitat/hydrological measures to look at at the landscape scale that will be relevant for
hydrological modeling. Includes plant community structure data.

e Channel shading

e Flow resistance

e Carbon sequestration
Other thoughts
Should aggregate data / clip it by HRUs.
Occupancy Modeling (Jim Peterson)
Two resolutions, nested.
Focusing on fish and mussels.

Coarse resolution modeling done w/l 3 months of getting all the input model info.

Potential interactions with SECN climate change plan
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Do VS monitoring so that data can feed into management-relevant climate change models
a. Coastal vulnerability / Inundation
b. Species occupancy / distribution
c. Hydrologic (freshwater inputs to estuaries)

Use existing landscape-scale datasets or models in lieu of landscape-scale VSs to ensure
continuity of data and interpretation between SECN parks and the broader landscape

a. Land cover and use
b. Shoreline position.

Modular additions to protocols to assess magnitude and duration of effects following
storm events.

Develop CC response metrics for all vital signs to standardize reporting of CC effects.

Standardize data collection with other agencies within the SALCC / SE / Atlantic Coast
to help ensure seamless datasets across boundaries.

For Tidal Gages

1.

2.

CEN to pay for installation of sites where we have known data gaps.

Fund short-term study to see if TIMU/CUIS stations are close enough for establishing
distribution curves for Bayesian model input.

For Shoreline Mapping / Geomorph

1.

2.

3.

Use available slope data provided by USGS (need to compare SWASH and USGS data
sets though to check for utility).

Lidar as available for volumetric

Use SWASH for storm impact assessment.

Additional Project Ideas
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NERRS — CTP/Research Winter Sector Meeting
Woods Hole, MA, 2-6 March 2010

Dute: March 2-6, 2000

Mecting: NERRS- CTR Rescarch Winter Secior Meeting

Location: harine Binlogical Laboratory, Woods Hole, MA

Participanis: NOAA stall, NERRS staff, and Tony Curlis, SECN/NPS

Purpose: During the Febriary 2000 meeling betscen NOAA and DOL NOAA requesied that NPS
pravide a participant to altend their annual NERRS meeting to provide support o future sall marsh
mamitoring methednlngy as agreed upon by NOAA, NERRS, USFWS, LIS(5 and NPS.

Focus: The meeting foces on research operations of each MERK. Significant discussion of the SWhiP-
Bivmonitoring Protocol sccurred, Tssues discussed included geographicel and economical budpe: fssucs,
stalling and minimum standards, Data analysis and data base management were also irems ol discossion,
Informal discussion cocurred outside of formal presentations and formal meating fimes.

On the third alterncon, the entire facus was the NPS/MNERRS mesting (February 2000} outcomes. The
cast const NERR programs were very supportive of a eonsolidated methodology for sall marsh
menitoring standards. The wesl coast progrims less so,

As MERH hiomonitoring ramps up, funding is being programmed 1o support the individual NERR in
commence the third phase of SWAMEP monitoring,

Following o three hour sesston where a5 both Tony Curtis of SECNMNPS and Whit Saumweber of NOAA
discussed the findings of the Febroare 2010 joint meeting, the agreed upon methodology and commom
daa sirugture, NERR agreed (o follow the standards agreed spon during the Fehrary meeling,.

Agenda is attached, Participams included:

Heserve Research Coord Email

ACE Ba-_m:':{_ s Le[ler John Lefflethidnr.sc.gav

ACE Busin, 5C Woenner, Elizabeth WennerEdmdnr se gov
Apslachicola, Fl. Wamal Jennifer Jenmiler, Wanatiede p.state. Mus
Chesapeake Bay, VA Moo Ken mearevims.cdu

Delaware Scarhorough, Bob bk scarbaroughfesiieade.us
Flkhom Sloogh, CA Wassom, Kerstin kerstinowassonigmail .com
Grand Bay, M5 Woodrey Mark s 03T, mesiare.edu

Greal Bay, MH bills, Kathy katheri illsfEwildlite.nh.goy
*Cruama Telomato Matanzas, FL Cilecson, Rick rolecimwhitney.ufledu
Hudsoan River, NY Fernald Sarah shlermaliegw leesiale ny.us

Jacques Coustesn, N
Junbns Bay, PR

Kennish.Michac]
Dhieppa.Angel

ke nnishdn marinerniers.cou

adisppui pmail com

1 I Meeting summary. March 8, 2010
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Reserve

Ka:hu:-mnk Lh;}'::a[{
Mission-Aransas, TX
Marragansell Bay, RI
N, Bsuarine Reserves Division
Norh Carolina

North Inlet-Winyah Bay, SC
Old Woman Creek, OH
Padillu Bay, WhA

*Rookery Hay, FL

San Franciseo Bay, CA
Sapelo Tsland, GA

South Slowsh, QK

Tijuana Kiver, CA

Woaguail Buyv, MA

Weeks Bay, AL

Wells, ME

*eall in

NOAA

Tﬂ.ﬂt’iﬂ.HLII'Ld'_l,'
Whit Saumweher
Alson krepp

Lauric Melilvray

LS — Baruch Marine Lab

Research Coorad

Emil

orotl.Angela
Buskev,Ed
Rapos, ken
Bundy Maric
FearIehn

Smilh, Erik
Klarer, David
Bulthuis Dronglas
Vasquee, Yiclonia
Ferner,Matt
Hurlev, Dorsct
Ruomrill Steve
Crowks Jell
Weidman,Chris
Fhipps Scoll
Dionne,Michele

Position

Research Conrd
Program menager
Program specialist

Livision Chiel

Mosition

Jay Foucher
Melissn [de
“Imeavne Porter, Ph.T.

“gall in

SECNMNPS

Woater Cruality and N uiricnt Data Specialist

CIMO Director

Fosition

Tomy Curtis

Copstal EL":T)E,EE[

ange ladoreiiialaska aov

cil.buskevio mail.ulexas.edu
benny frnbnerr.ong

Adaric. Bundvir noan. gov

John Fearimnedenr.goy

erikiabelle baruch se.edu

davidd klurgriepldwomanereek. org
i lthuis( padiilabay. gov
Vigtoria.Vazquesiodep slate. s
miermenisizucdy

dhurleyicd darientel.nel

steve. rumrilisistale. orus

(i ks [ R e R 0T

chris. weidmani siale maus

Seoit. Phippsic'denr.alabama. guy

dicnnerwellsner.ore

FEmail

Mlanic. Bundyii noay. goy

whilley. saumweheria noas, pov

Alison kreppiis noaa. oy

laurie.mezibyray @ moaagoy

Fnail

CDMO T'r,ltmi;l—r-}'.ﬂl.'lcll'ljimlﬂl' o el rise. edi

melissain belle bauch sc.edu

prortenisc.edy

Email

LY _ CUP SRS, ooy

2 Meeting summary. March 9, 2010
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! AT it
L B 1 MWATIONAL ESTUARINE RESEARUH RESERVE SYS1TEM
,dp""}" RESEARCH CODRDINATOR MEETING, Waguoit Bay MERR
March 1 - 5, 2010
FiNAL
Menday Lead
Murch 1
Travel day
Allday and  Check m/meeting registiration
_evening i A
Dinner on your own - unless you arrive before Tpm - you can then join us for
_ dlimner at Swope cafeteria — served ontil Tpm Monday evening B =
Toesdny
Murch 2
T:00 <7:50 Breakfast (Swope cafeteria)
ilm
[8-10am CTMRE jeint mecting time  (Loeation: Speck Auditoriom)
Welcnme
Plenary speaker Sci. Collaborative
Seience Collaborative discussion Team
P Hreak 20 min (Change loeation to Candle House )
!:[;.?,Darn- CTPRC foint meeting tinte  (Location: Candle House)
AT . Seience Collaborative discussion (continued)
12:00 <1:00 | Lunch {and brief sector repori-outs) location : Swope caleteria
o0 = 5:00 | RC Sector business (Location: Candle ITouse) Chris
(2 hir) »  Weleome and overview of the NERRS RC Mecting: Weidman/ RO s
s (romls & (dhjectives
*  Inrocuctions arcund the room
Webex *  Meeling Apendy: chunges £ updates
»  Status of past and future funding oppertunities (e.g.. NASA ROSES,
CSCOR, NSEF -NEOM)
o Strategic Committes proposals (pending and planned) REsDmwight
| Seience Collaborative discussion Chegin and set lopics For rest of meeting) Truebloed
i -3:15 Break
315 - 500 Science Collaborative discussion (eont., i needed) {Location: Candle House) |
{1 % hr) Hinlegical Manitoring Ken
Webkx *  status of work plans submitted in 2010 [briel “round the reom™) Moore\arie [
s plamning for IY 201 L if funding is oveilable By
5200 -6:30 Evening reception
6:30 - T:30p | Dinner
E:00-%: 15p | Intormal round table discugsion of Binlagicnl Manitering work plans: discuss | BC's

questions akout methodologies, data analyses, ele. relative te the upcoming
projects. Pravide input fo reserves who are implementing biomonitoring for
Lhe First Lime.
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Wedresday
March 3

T -T:50
am

100 -
__lijl:'Zﬂ a
TS —
1 20 pm
(1% hr)

o= 1o

Broakfast (Swope cateteria)

CTRRC jaint meeting time: (l.ma-tiun: Candle Housey
Working together in the ulure- developing a oo,
RBrealk (Location: Candle House)

R Sector Meeting (Location: Candle House)
o Smtement of Operational Capacity for SWMWP
« SWMP Finances
s Update an G5 and HMO data input

Vertical control update on iraining, ele,

= Sentinel Site (status of planming and budgeting)

[Z:00 — T:00
pm

Lunch (Swope cafeteria)

izt
400 G:00p

e e e

0-0:30p

| 0y

Ceet on the bus - 1pm sharp to Waguoit Bay MERR

Cory Bilev: [peililator

|_-_--_.__-_1

Stove Rumrll W het
Sawmweber

Jay Poiucher
Whit Seumweber

:44--_'|Il__l-:" |"\"\'|:|"r-r"‘-;-

Tours of Waguoit Bay and Joint CTRRC sector time Jaf wing
4 seience presentations "Approaches o understanding nekton dynamics  Kerstin Wasson,
facilitaior

in estuaries: madels for nekton biomonitoring and research at the
Feserves" {(Location: WBMNERR-Visitor Center)

| mEam sk

Get on the bus — 6pm sharp back v Woods Hele for dinner

20— 71 3Mp

Dinner (Swope cafeteria)

8-5.40p

NERR Graduate Research Fellow Talk — Christine Mingione
{Location: Candle Housc)

“Species-soacific patiets i bivaive larval susply 1o Waguoit Bay®

r2
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Thersday
Murch &

Ty -F:500a
Rl - 900 A

G <1000

Breakfast (Swope cafereria)

CTPRC joint meeting tme: (Location: Candle Househ
= MNERRS 5% NP Man
_w DM website demo

Saumwebery
Rumrill/ Leister
Jay Poucher

RC Dscussion of 3WAP plan revision (Loecation: Candle House)

T —
1020
M2 -
12:0d) pem1
1 ¥ e

12:00 — 1:00
100 — -6
{2 hr) 10

Wehex

Break

Fummnll/Sammweber

IrftC' secior meeting {Logation: Candle House)

o CIMOTINC
= CDRO report
- DMC
- SWMP Oversipht Cre
o  GRE update {new fermal Gor reports, 2000 RFP, et
e Bricfing on 201 1-2016 draft strategic plan framework.
¢ Derlormance measures. Reporting and representation of the
information bv ERD, the NERRS, amd RCs.
Lunch (Swope cafeteria)

Erik Smith
lay Poucher

Chris Weidmen
Alizon Krepp

Alizon Krepp
Maric Bundy/RCs

RC sector meeting (Location: Candle Honse)
s Nat. PPark Serviee™ERES mecting culeomes
«  Biological Monitormg build-anl using FY 2000 funds e FY
2000- 2011 implementation. Planning for EY 12 and beyond

[ 3:00-3:15
|'I|'.|'I

MPS rep, Moore,

Sauwmweber
BC's

Break

yo | FHR500
: |'ITI1
{1 % b

Wizhey

B

600 — 7230

« Biological Monitoring (continued) { Location: Candle Howse)

s Sei-Collab (RO diseussion, iFneeded)

«  General discussion of potential collaborative research ideas and other
research related items

s [hscuss uture special issues of research results

« RO CTP Collaboration: moving forward in context of topics lsted
abhove

Ken Moare, RCs
BCys Dwipght
Truchland

Fen Moored/Mike
Koennish

Traditional New England Lobster Boil (Swope caleteria)

|70 -9pm

Social fime

| | NOTES:

s i 1-4‘ e
L i"L_'L'.;.,_t} : PaTC, LTk ,_.x.-'j‘ll =

LE

S Ll R

A-58




Lead

Friday
Muarch 5 i
Ty — B:0d Breaklast , check out {Swope)
ELEL
o 45 ROATTP Jomt session wrap up (Location: Candle House)
a1m
Qs — 1100 RO secter: (Loeation: Candle House)
* Housskeeping
& Acrion inems
s [arking Lot issues
»  Waorkgroups
11:00 wm Adjourn (box-lunch)

'7_.

NOTES:
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Notes on DOI LCC National Network Collaboration and Analysis Workshop
NCTC, March 30-April 1, 2010

Day 1
Introductory Comments by Leadership Panel:
Suzette Kimball
e Cochair for secretary’s panel for putting climate science center network on the ground

e Challenge was how to make it a broad vision. Moving from time/space/mission specific
needs to international cooperation/collaboration.

e Need to have good workgroup communication between CSCs and LCCs (separate
workgroups so far). Next meeting will have both groups integrated.

e Networking and inclusiveness both important.

e Information from individual LCCs / programs will need to fit into regional/national
models being developed by the CSCs.

e Data integration/interoperability of data needs to be at the national level.

e Each CSC will be supporting multiple LCCs. Will be a challenge to prioritize needs
across LCCs.

e LCCs and CSCs will need strong national level oversight to ensure that they hang
together as a national network/program.

e Need to think hard and well about data collection, analysis, and delivery while
maintaining cross-LCC interoperability, especially among LCCs that share a CSC.

e Need to coordinate across programs to ensure we’re not duplicating efforts

e From appropriations committee... need to ensure we’re spending our conservation
dollars appropriately, efficiently, and effectively. They’ve noticed that all the projects
formerly *“spun” as homeland security proposals right after 9/11 have been re-spun as
climate change projects.

e International data sharing will be important. Resource needs don’t follow
program/political boundaries and neither should the science.

Paul Schmidt
e More than half the room is here in an “acting” capacity... lots of change coming still.

e Need to identify short term needs, particularly data, and figure out how to meet them.

e Lesson learned from migratory bird JVs is that they had so much flexibility in the
beginning that it took a lot of time and energy to get them coordinated later.

e Need to be thinking strongly (at first) about what data we need and what systems we need
to deliver conservation in the long term. Let that drive decisions for now.

e Look for and build off existing planning efforts rather than recreate those wheels.

e Look at the 8-point plan developed by the association of fish and wildlife agencies.

Tom Armstrong
e Primary reason for the LCC/CSC is to empower and enable better decision-making.
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e US Global Change Research Program (USGCRP) working on IPCC-like report, but for
US only.

0 12 listening sessions going on; just held one in Chicago.

o0 Positive response from stakeholders, mostly pleased with the fact that DOI is
finally in the game and “gets it.” Also liked the fact that it’s a stakeholder-driven
program. Important for stakeholders to both own and participate in the process.
Including ALL stakeholders is a big challenge, but is important to strive for.

0 Sometimes the cultural or physical outcome is the end goal of conservation (not
the biological). Though usually these things are all interdependent.

0 Again, notes from congressional committees, is that we need to get our act
together and do good science rather than look like we’re trying to take advantage
of the issue of the day (climate change).

o0 Lots of confusion still there

* Roles and functions of LCCs and CSCs.

= How does what we’re doing compare with those of other agencies such as
NOAA'’s climate service. Currently working on MOU between DOI and
DOC to iron out what the two departments are doing to ensure that
activities complement one another. Will be a series of implementing
agreements that come out under the MOU to address actual
implementation issues. Also working on similar agreements with other
agencies.

o0 Strong desire to see a central repository for information to which decision makers
can look for information.

e If we cannot get our act together and work across agencies within the DOI, we stand to
lose some of what we already have, as well as not being successful in getting more
resources to address climate change.

e Two DOI workgroups now formed: LCC-CSC workgroup co-chaired by Dan Ashe, Kit
Batten and Suzette Kimball. Data Integration and Dissemination Workgroup co-chaired
by Steve Fancy and Pete Murdoch.

Deanna Archuleta — Deputy Asst. Sec. for Water and Science
e Strong need / desire by secretary to have an interagency approach to the LCC/CSC

system as a Bureau.
e Absolutely need to be responsive to other partners.

Q&A
e Suzette. Yes there is an expectation that data from the LCCs will be used by the CSCs

and this will come from monitoring programs and project monitoring.

e What happened to regional climate partnerships and is that still part of the vision, seems
to have been dropped from the CSC communications? (Suzette) yes this will be critical
and will be part of the review criteria for the regional CSCs as they’re selected. (Tom)
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Will need to bring in the broader community at both the regional and national level to
deal with climate change issues. (Suzette) has become a “given” at this point.

e What are some of the obstacles to making this work? (Paul) Currently the social one
might be the big one—some have been working within this framework for decades,
others for weeks. Also big challenges with meeting expectations in terms of
accomplishments and efficiencies. Data management too. (Deanna) Integration in
general across the Department, though there’s definitely support across the board. Also
differences across regions. Also the basic fact that some people are still questioning
whether climate change exists.

LCC Breakout Groups

General overview of status, challenges, opportunities, and how we see the LCC network fitting
together.
Arctic LCC (Karen Murphy)

e Have steering committee comprised of project-level managers. Co-led by State and FWS.
Sets funding priorities. Working to broaden the steering committee.
e Committee working to develop consensus-based conservation goals
0 Unified data needs
o Improving physical processes that drive habitat change
0 Resource conservation and infrastructure planning and the geospatial tools needed
to do it.
0 Supporting subsistence lifestyle. Both a fish/wildlife and cultural aspect.
e Additional conservation goals on the table for discussion in the next few weeks.
e Projects to date have been focused on filling baseline information needs identified by
partner programs.
e Convenient that all agencies work within the same boundaries. And one state.
e Challenges
o0 Changes happening fast and difficult to predict. BCR extends well into Canada.
0 Not physically connected to any other LCCs. No neighboring LCCs to work with.
Trying to stand up western Alaska LCC now so this will be somewhat remedied

California LCC (Rick Karney)

e Ecologically, economically, and politically challenging.

0 Water dependent

o Biodiverse

o0 Central valley of CA is largely intensive agriculture and in addition to fisheries is
managed on the margins of water resource availability.

o0 Big cities / urban centers.

o0 FWS challenge is to find its niche in a broad array of existing programs and
partners.
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o0 Including strong climate program supported by the State/Governor. FWS is
having to play catchup.
e Strategy has been to connect through existing programs and entities.
e Taking time to do it “right”
e Starting small (San Francisco bay area) as a demo area and will grow out from there.

Desert (Avra Morgan, BOR and Mima Falk)

e Avra
o0 FWSis helping BOR stand up the LCC
0 BOR and its partners typically work on a watershed basin basis; initially wanted
to do the Colorado River basin, which covers 4 LCC areas. BOR is unclear about
how to work across boundaries with all of the partners — still trying to figure this
out.
o Challenge in trying to figure out the tensions between on the ground need and
partners’ needs to report upward to different performance goals.
0 Worried about partner fatigue... especially when jurisdictional maps don’t
overlap seamlessly.
o0 Lots of climate science going on with good opportunity to collaborate in the
future.
e Mima
0 Good experience co-standing up the LCC.
e Questions/comments.
0 Can we talk to Mexico about coordinating with them?...
o0 Big challenge is the basis of LCCs in bird conservation areas now that we’ve
expanded scope of LCC program beyond original intent to more partners.

Great Basin (Nora Devoe, acting Science Advisor for BLM HQ)

e Handout available.

e Working with BLM strongly, who is encouraging national consistency.

e Rapid population expansion

e Energy infrastructure increases will be huge impact in the future. Mostly wind and
transmission lines.

e Lots of existing long-standing partnerships.

e Challenge of competing geographies

e Prioritizing needs that go to CSCs and applying outputs on the ground.

Great Northern (Yvette Converse)

e Co-hosted by FWS and NPS.
e 2010 muli-dimensional synthesis planned
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Data management system just getting off the ground.
Steering committee is at the Director / RD level for most agencies.

Great Plains (Mima again, sitting in for Beth Olms)

30 people on the steering committee
Recently had large scoping meeting with many other agencies. Still no other NGOs
Partner fatigue!
To get around it, the consensus was to have the JV become the management entity of the
LCC and the JV coordinator to become the LCC coordinator. Mike Carter is the JV
chair.
Did an official RFP with criteria through grants.gov to fund projects.
Criteria based on ops plan and FWS performance measures. Technical committee will be
selecting the projects (including ngos and states I think)
They are having to do lots of apologizing to partners about the speed of the rollout
Questions/Comments:
0 Have any LCCs considered doing listening sessions / open houses to engage the
broader conservation community and ensure we’re working with the full spectrum
of partners that we should be.

Gulf Coastal Plains and Ozarks (Bill Uihlein)

Basically the JV said they wanted to start it up this year even though not officially
funded.

3 joint ventures involved; 21 agencies involved

Concern over speed, especially from states. Can get past that with $.

Forming a steering committee, starting with a leadership summit that will iron out how to
make it happen.

Will have an integrated science team that will be built around subunits and resource
challenges rather than driven by agency participation.

Will be advertising for the science coordinator in the next couple of weeks. To be located
at Mississippi State U.

LCCs have responsibilities way beyond climate change. More than just climate change
driving conservation needs.

Questions/Comments-

o JVs included are a significant science community and recognized as a leader as
such. Will have to have a large role in the LCC as a result. Probably more
integrated than in other LCCs.

0 Building committees around “opinion leaders” to get around angst of not having
all agencies represented on each committee.

0 Where does mission of the LCC start and the States’ needs begin? Generally how
do we deal with moving beyond federal trust resources?
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North Atlantic (Andrew Milliken and David Whitehurst)

e They have a final draft governance document.
e Many of the same issues as the SALCC but with more human population.
e Doing habitat mapping at the regional level. And maps of priority representative species.
e States are pooling fish and wildlife grant money to fund LCC priority projects. Based on
multi-state conservation plan that is also being used as basis for LCC priorities.
e Intalks with SALCC on how to coordinate/integrate climate science centers. The science
needs to be driven by the needs of the LCCs.
e States’ positions...
o Some shared with federal government but different and “felt” at the state level.
CWC plans brought this home, along with the demonstrated need to work at the
landscape scale.
Need to have a uniform habitat classification system used across the board.
Have a northeast monitoring approach
Need consistent clear messaging
Consistent / clear governance standards and directives would be good; probably to
communicate expectations.

O O O O

Pacific Islands

e Big. Unigue. Agencies have a history of working together.
e Hawaii Conservation Alliance is the interagency steering committee.

Plains and Prairie Potholes (Melinda Knudson)

e Focused largely on grassland and migratory birds. And large rivers.

e Climate change was the #5 ranked driver for conservation planning, behind energy
development and agricultural issues.

e Two primary partners: PPJV and Fish Habitat Conservation Partnership.

e Data sharing going to be tough.

e Beware of mission creep... seem to be expanding to different scope than we originally
started (we have by Sec. Salazar’s mandate).

e Need to think about and plan for cumulative effects of multiple stressors on wildlife.

e NOTE: She seems to be focusing on project monitoring/ adaptive management as focus
for monitoring as opposed to status and trends.

e Need for basic land use / land cover maps, digital elevation models, NWI wetland
inventory maps etc., across the board.

South Atlantic (Joe DeVivo, NPS)

e Current Organizational Structure
o0 Interagency Scoping Team (IST) formed in November 2009
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= Representatives from Federal and State agencies and NGO’s
= Purpose of IST is to develop the vision, operational structure and
recommended governnce for the SALCC

= Planning meeting scheduled for March 30-31, 2010
e Draft SALCC Structure and Governance Document
e Identify current assets and gaps relative to science capacity
e Create criteria to assess and rank current and future project

proposals relative to SALCC science needs
o Partnership Engagement
= April 20-22 2010 stakeholder workshop targeting leadership in Federal
and State agencies and NGO’s
= Goal to obtain “buy in” to the SALCC
= Vet IST Structure and Governance document
e Science Capacity
0 SALCC Core Staff in SALCC Office - Raleigh, NC:
= LCC Coordinator (reporting late spring 2010)
= Science Coordinator (hired in FY2010)
= USGS Scientist(s) (hired in FY2010)
= NPS Climate Change Adaptation Planning Specialist (proposed for FY
2010)
o Additional capacity
= NPS and FWS I&M programs (to be co-located in Athens, GA)
= Others...
e Other notes From a regional/NPS perspective

o Partner fatigue is a concern heard across LCCs where we’re involved. Especially
with partners involved with multiple LCCs who are not doing things the same
way.

0 Managing expectations will be very important; consistent message on what the
LCCs are trying to do is key. Not so much an issue of mission creep; we’ve had a
change in mission of what the LCCs are trying to do, and the LCCs are adjusting
to that differently and at different speeds.

o Very difficult to track who is doing what related to climate change, especially
outside DOI.

Southern Rockies (David Raff, BOR)

e Trying to figure out what it means to stand up an LCC...

e Never heard of a Joint Venture before....

e Would like to see LCCs built around each partners’ trust responsibilities rather than limit
it to fish, wildlife, habitats, and cultural resources.
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Need to be sure that subcommittee structure doesn’t fragment the LCC back to what it
was before.

BOR has provided monthly downscaled data archived for entire US. See CMIP 3 at
http://www-pcmdi.lInl.gov/ipcc/about_ipcc.php

20% variability in 122 monthly downscaled models. Must become comfortable with that
kind of variability.

Climate Science Center Roundtable
Robin O’Malley (Moderator)

Conservation and adaptation occur at the local level, but need to put it in a regional
context.

CSCs are dealing with the global down to regional level — big regional climate signals.
Not just dealing with climate change. Also have to think about hydrology, fire, invasives,
and other things that are closely tied to climate.

USGS is in charge of the USGS Climate Change and Wildlife Science Center, but is only
acting as an agent for DOI in getting the CSCs stood up ... these are DOI centers.
Working to select the locations of 3 climate science centers this year, two next, and three
more in 2012. Will stand them up as resources allow.

Will likely first be staffed with fish/wildlife/habitats/ecosystems climate people, but will
grow to include other disciplines in time. This will be their initial focus.

Alaska, Southeast, and Northwest this year. Northeast and South Central in 2012.
Information management will be key. But limited by storage capacity and throughput
capacity.

Regional CSCs will serve a role as a convening body to identify science needs.

CSCs will have their own steering committee with one person from each LCC in addition
to other manager-level people to ensure that the CSCs are producing management-
relevant info.

Plan is $3-4 million per year per center to fund the fish and wildlife and habitats
component. Looking at a max of 25% for fixed costs, with the rest going to
projects/partners.

All will be located on university campuses (Sonya Jones, USGS, SE Region has heard
different).

Will need to catalog other agencies/programs/university programs that deal with fish,
wildlife, habitat, and resource management for the proposal.

LCCs are not the only client for the CSCs, but are “first among equals.”

Line between CSCs and LCCs is still unclear. LCCs will be more focused on site-specific
stuff; CSCs at a larger scale (LCC/Region/System). LCCs will be more focused on the
application side of things. But very blurry line most likely.
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Alaska (Stan Smith)

e Alaska Climate Change Executive Roundtable (ACCER) provides overall leadership and
oversight to the CSC and LCCs. Includes executive-level people from feds, states,
NGOs.

e ACCER has also stood up a Data Integration Forum that is independent of the partners
and programs.

0 Has a policy committee and technical working group
o Idea is that if you manage the data separately than the programs, it will lead to
more data sharing and integration

Southeast (Sonya Jones)

e Doing the Southeast Regional Assessment Project as a demo for integrated science and
modeling tied to climate models/data

e Portal located at http://serap.er.usgs.gov

e Lots of integrated projects as a model for a CSC.

e CEN efforts in Gulf Coastal Plain (RSET and tidal gage data) and river hydrology
(Appalachicola-Chattahoochee-Flint River Basin) to be integrated this FY.

e NOTE: SE Coast Network will be integrating data from CHAT and KEMO
monitoring/watershed condition assessments (part of the ACF basin) and upcoming
coastal climate 1&M efforts with the SERAP project. CHAT and KEMO draft condition
assessment reports already provided to Pete Murdoch, CEN.

Northwest Nancy Lee

e Lots of climate related partnerships
e Lots of climate related projects
e Will be the foundation for the CSC when it gets funding/location is selected.

Q&A / Comments

e Need to have more clarity on the dividing line between CSC and LCC roles.

e Need to have clarity on who the clients of the CSCs are. Not just the LCCs. Don’t know
if the CSCs will engage other partners thru the LCC framework or if thru another
pathway.

e Relationship between CSCs and LCCs will be partly driven on funding structure. If soft
funding requirements exist where partners have to fund USGS, then it’s not going to
work since there are other cheaper options (i.e., CESU program).

Association of Fish and Wildlife Agencies (Arpita Choudhury)

e Generally positive attitude of states toward LCCs and CSCs, but have the following
concerns:
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Difficult to be involved with multiple LCCs and CSCs concurrently given state
budget situations and lack of capacity. Applies to other federal programs that are
also demanding states’ participation.

States need to be equal partners, and need to be on the steering committees.
Seems like a federal takeover to some.

Fear that existing partnerships that states are involved in will be diminished in
capacity as LCCs and CSCs are stood up.

Concern about mixed messaging. What they are, what they’re not, and how states
are supposed to engage with them.

Need to identify what we’re doing (clear goals and objectives) before identifying
data and capacity needs.

The information sharing platform for LCCs and CSCs needs to be the same one as
used for the State Wildlife Action Plans (SWAPS)

Need to do a better job of involving states with the process and reasons for the
multiple science capacity needs requests (i.e., what are your needs...). Lots of
requests coming from federal agencies, but the answers by the States seem to go
into a black hole. States are not part of the process and so are frustrated.

Feds need to take the time to do good communication and outreach to the states so
everyone knows what’s going on.

From the state agencies...

National Fish Habitat Action Plan exists as the aquatic corollary to the JVs. Need to
make sure they’re included in the process.

End of year will need to have a state of fish habitats report. States involved heavily in
doing this.

LOTS of data in the state systems, some very old, some not well organized. Can’t ignore

It.

Lots to do and lots of interest. Need to guard against being redundant.
Look at climate science as a layer above and beyond other stressors.
Western State Governor’s Assn. concerns:

(0]

(0]

Concerned about sovereignty and they need to manage each State’s data at the
state level. Data based on same structure so they can talk with one another but
managed independently.

Looking for common definitions of conservation objectives across the board.
States can manage to whatever point they want but at least they’ll be comparing
apples with apples.

Agreement on common metadata standards and data exchange standards will be
important.

Facilitated Discussion

Big side discussion ensued on relationship between CSCs and LCCs.
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e RISA program (NOAA) lessons learned: need to include all partners from beginning to

end.

e Status and trends monitoring will be key to climate change efforts and for placing LCC
goals in the broader ecological context. Needs to be done within a national-level

framework.

Day 2
Summary from day 1.

Unprecedented opportunity to move conservation forward, eyes of the world on us, and we’re
going to be held to the fire to do things well, efficiently, and right.

Opportunity to leave a legacy for Sam Hamilton.
Need to build meaningful partnerships.
Need to take advantage of existing efforts

Kit Batten is leaving the DOI on April 16" for the Heinz
Center.

This landscape-scale, partnership approach is what we
should have been doing 20 years ago, but the climate
change focus is providing the opportunity to start doing it
now.

Can’t lose sight of our strategic goals but need to deliver in
the short term.

There is $2 million set aside for figuring out how the LCC
network can work as a connected unified program via data

integration as opposed to a collection of independent LCCs.

USGS has an additional $1 million.
Morning Presentations

Steve Fancy — DOI Strategic

e DOI has committed to unified monitoring and data
management effort that is state of the art.

A lot of time / concern today
coming back to the fact that
there’s a LOT of missing clarity
in the roles and functions of what
the LCCs and CSCs are, how
they’re supposed to work, and the
resultant confusion as everyone
tries to figure it out on their own.
There’s a need for FWS to spend $2
million this FY for supporting the
LCC program at the national
network level. Today largely
geared toward figuring out to do
with that money.

e The “best available data” that our land managers need to make decisions at the local as
well as the landscape level is stored in thousands of locations in hundreds of formats.

e Most of the data we need/use or that will be produced is external to DOI

e Technology exists for doing loosely-coupled distributed systems based on shared

standards.

e Need to carefully figure out who the key audiences are for the data and information, what
they need (as opposed to what they want), and then figure out how best to make the data

easier to discover and access.
e Definitions of Data Integration:

0 Bringing data together from multiple sources and presenting a unified view of the

results
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o Combining data from different sources or across agencies.
Comment by David Hayes last June —*I think the data piece is probably the most
important part of this” (he was talking about interagency coordination to address rapid
climate change).
Service Oriented Architecture (SOA) is the OMB, DOI, and industry standard.
OMB and DOI require a structured, modular process. OMB has a toolkit...
www.fsam.gov
People in DOI Chief Information Officer’s office will help us with this

Breakout Group 2 report outs...

Barriers

There is a lack of a clear vision, goals, and objectives for the LCCs and the CSCs. Need
to get clear message Department.

Boundaries are dumb for LCCs and CSCs. At least there’s a rationale for the LCCs
though...

What does an LCC Network mean?

Maintaining continuity without stifling innovation. The DOI needs to provide guidance
that is facilitative but not prescriptive.

Lack of common terminology

Uneven capacity among LCCs

Lack of (biological) monitoring

There’s a culture of competition among regions to start up LCCs; might not be the best
thing for the greater good.

People being stretched too thin.

Disparate levels of IT capacity among partners.

Lack of staff stability within the LCCs — majority of people are acting or interim.
Inconsistency among LCCs on what they’re doing, what partners are involved; partners
involved in several LCCs are hearing different messages from each LCC.

Lack of data standards across department and partners

Not a way to measure the success of LCCs at either the LCC or network levels.
Navigating and working within the various missions of bureaus.

Getting buy-in from partners without being clear on what they’re buying into.

Sleepers

Partner fatigue

Relationships between partner groups and LCCs (i.e., joint ventures)

Clearly a little tension between USGS, FWS, and other DOI agencies. Then there’s the
other federal agencies outside of DOI

SWAPs (State Wildlife Action Plans) need to be an integral part of the planning process.
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Administration changes; losing some of the political will or momentum following the
congressional midterms.

Turfiness and cynicism

Macroeconomic forces overriding ecologic considerations

Renewable energy needs overriding ecologic considerations.

Crossing a threshold where changes happening faster than our ability to predict, plan, and
implement mitigation

Lack of funding with the states

Lack of incentives for cooperation

Overhead for services charged among agencies.

Lack of access to one anothers’ data for a variety of reasons.

Lack of clearly describing assumptions/limitations of underlying data when publishing
models.

Short term wins

Add value to LCCs by explicitly incorporating SWAPs into LCC efforts

Add capacity

Get better access across agencies to data.

Products-need to produce something at the LCC level in a very short timeframe to
demonstrate proof of concept and added value to partnerssfOMB

Better align LCC and CSC boundaries.

Deliver natural heritage data to all LCCs.

Communication tools. Need a clear message, and that needs to be turned into a good
communications/marketing plan.

Finalize doc/doi mou

Deliver maps of swaps, consistent habitat mapping and classification, and consistent
ecological habitat and mapping.

Videoconferencing.

Data gap analysis.

Demo report linking habitat/pop shifts to climate change and how that translates to
conservation options.

Basic data needs that everyone has, and we can get some of those from partners already
working on it.

Fund projects that have already been identified by the JVs.

Fund states to update SWAPs in a coordinated manner with a landscape focus ala what is
happening in the northeast and the west.

Create a visual tool to demonstrate pulling datasets from multiple sources that can be
used to market common objectives.

Augment existing staff above existing LCC coordinators to take leadership of the
network (doi-level).
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Publish the vulnerability assessment userguide under development by FWS. Possibly
fund some actual assessments.
Upgrade FWS’ network to accommodate data management capacity.

Big Hairy Audacious Goals.

Define sustainable landscapes within a living national conservation strategy
Develop national-level conservation objectives derived via consensus process
Vulnerability assessment of ecosystem services

Develop national data-sharing network

Use that to increase public support for conservation

Generate national seamless LIDAR-based topographic maps.

Help states and JVs do what they’re already doing in a seamless fashion across the
country

LCC has ability to sustain fish and wildlife populations continentally

Get all agencies and private landowners to embrace LCC

Establish LCCs as a legislative priority.

Maintain relevance across administrations.

Ability to visualize ecological change across the country under different scenarios.
Need to address the ocean component of the LCCs.

Linkage with ESA policy

Do interagency data integration.

Key Strategies

Department level needs to have a good serious conservation about what these LCC things
are trying to do. Needs to be an ongoing conversation.

SWAPSs need to be a part of this planning process

Data sharing across all federal agencies and with States; each State needs to manage their
own data (sovereignty).

Each bureau should detail someone full time to work with Tom Armstrong at the DOI
level as the LCCs and CSCs are being figured out.

Get agreement for outcomes of LCCs that aren’t driven by Strategic Habitat Conservation
plans.

Evaluation criteria for LCCs driven by economic/business plan measures.

Roles of DOI and partners

Effectively and widely communicate purpose of LCCs to partners
Provide videoconferencing capacity.

Executive level interdepartmental coordination and communication
Establish coalition to fund LCCs as a legislative priority.

Develop an outreach plan and products on why LCCs matter.
Obtain funding for data mining legacy databases.
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e Facilitate conversations between scientists and managers.

Innovative Solutions

Ideas presented that are on the cutting edge. Not proposals, but there for stimulation of thought.
Chet Koblinski (NOAA)
NOAA received $170 million to install new supercomputers for downscaling, which they’re
doing. Test modelse running now at 3 km resolution.
NOAA has a proposed Climate Service. Will be pulling from OAR, NWS, and National
Climatic Data Centers to form. Basically will have people and money in place to do stuff. Six
regions, different maps.
Chet says that he came from NASA where he did rocket science, and that was a lot easier than
figuring out how to organize the NOAA Climate Services effort.
Obviously need to work out the relationship between NOAA and CSCs to reduce overlap.
Climate services portal at www.climate.gov; background on www.noaa.gov/climate
Madeline West (Western Governors’ Wildlife Council / Alliance)
e Council charged with mapping conservation corridors across states using consistent
methods/priorities and turn it into a publicly-available decision support system.
e Received $3 Million from Dept. of Energy to test data decision-support system and
protocols.
e Goal to make state data compatible across jurisdictional boundaries.
e Eight projects being funded to start in FY10
e Madeline said that she liked Steve Fancy’s recommended strategy for data integration
using web services and service-oriented architecture. Said if federal were changed to
State, she could have given that talk, and maybe she will.

Stan Smith (USGS) migration to large-scale data integration via the USGS Climate Effects
Network

e USGS in Alaska is developing a central data model repository.

e Very much focused on individual projects and how to coordinate data management of
them across USGS.

e USGS researchers all maintain their own data and there is no one place where people can
discover and access those data sets.

e Proposes a series of 7 to 10 regional data centers with some consistent data structures and
metadata standards, so that USGS researchers can send their data to the regional data
center where it can be managed and made available to others.

e Stan’s recommendation is to (1) start local; (2) create area data centers; (3) centers would
coordinate standards and publish data standards in a national repository; (4) support
research projects; (5) create a national data store where everyone would submit their data
or metadata.

Nate Booth (USGS) Geo-Data Portal
e Provide a subset of processed downscaled models thru web tools.
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Provide catalog of best-available data
Serve derivative products from modeling efforts that others can use.
Connecting data needs...

o Common geo framework

o Common terminology

o Collection Standards

0 QA standards
SOA great for small data sets but isn’t good for pushing big pieces of data around.
EPA exchange network (http://www.exchangenetwork.net)

o0 Based on open source community that provides “node” software. People can

become nodes.

0 Rigid standards in terms of how nodes are supposed to serve data (standards).
NOAA 100S program
Canada Groundwater Info Network (GIN)

0 Providers push data using their own standards

0 GIN dynamically decodes data into common semantics — Magic decoder ring
Water Observations—

0 Observations and Measurements Standards via XML.
USGS BIODATA

o0 Funded by NAWQA

0 Algae, fish, inverts, to both USGS and EPA standards.

Day 3

Andrew Milken concerned that we are moving on before addressing the data integration thing.
Rex wants to make sure we have an executive summary of leadership panel discussion.

Breakout groups to prioritize stuff from Day 2 breakout groups

Overcoming Barriers

Need to clarify vision, goals, objectives of LCCs and their relationship to CSCs, and
communicate this as a “concept we are considering” to partners, and then ask for their
input and feedback, and then revise the goals, objectives and iterate. After getting input

from all the partners (and there are about 100 of them), communicate the vision and goals

widely.

Develop a working-level structure for interaction and decision-making. Each DOI bureau
should detail someone full-time to the Department to figure all of this out. DOI guidance

should be facilitative but not prescriptive.

Develop a working framework model. Clarify the roles and responsibilities, and describe

what the LCC is and is not.
o Evolve conservation planning strategies. Need to figure out how to do
collaborative planning and implementation across agencies that have different
missions/views/plans of attack.
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Allow time (several years) for partnerships to develop. Most of the people currently are
in interim or acting positions.

Partnership Opportunities

DOl leadership needs to work with LCC coordinators to develop clear vision, goals, and
minimum expectations.

Recognize and build on existing partnerships (States, Joint Ventures), and identify
partnership gaps.

Develop national and LCC level relationships with States considering SWAPs and other
state place-based conservation initiatives.

DOI needs to engage at the Cabinet level with other federal agencies (DOC, DOE,
USDA, CDQ, EPA, NOAA) and with tribes. And other countries, particularly Canada
and Mexico. Basically we need to ensure that there’s good cabinet-level conversations
going on.

DOI needs partnership strategy that spans a diversity of partner types (science, planning,
implementation, political) informed by LCCs.

Big Hairy Audacious Goals

Develop a living national conservation strategy
o0 Sustainability
o0 Visualization and forecasting
0 Ridge to reef
o Cross-boundaries, gradients, ecosystems
0 Includes long-term monitoring commitment
Maintain robust science to manager partnership at all levels
0 Agency, joint ventures, states, etc.
Develop national data sharing network
o Standardization
o0 High-priority data sets
o Comprehensive
0 Includes legacy and baseline data
LCCs as a legislative priority
Increase public support for conservation
Incorporate ocean systems into LCCs.
True collaboration and reduced duplication of effort
O e.g., bureaus and agencies.

“Short-term Wins” that we should begin working on right away:

Each bureau details someone full-time to work as DOI coordinated staff for Tom Armst.
Develop a strategy for integrating SWAPS (state wildlife action plans), JVs, national fish
habitat initiative

Develop a messaging and outreach strategy

A-76



e Schedule a workshop to address the data management strategy

e Do a gap analysis to determine what data and models exist vs. what is needed by each
LCC

e Conduct an inventory of existing data sets and information

e Design a web portal for the LCC network.

Close-out Report to Leadership Panel

e definitely need more guidance, but looking to the field level to flush out the details.

e BHAGS all seem to be systems-level challenges.

e Hindsight 20/20 and this meeting would have been good months ago.

e Anxious to get to the follow up workshop on data management and standards so we have
some thoughts on how to spend the $2 million.

e Working on a common governance structure that will be shared by all LCCs.

e During Q/A session with leadership panel, it was pointed out that there were two sets of
guidance: The DOI guidance emphasizes multiple DOI agencies in each LCC and
mentions cultural resources and marine resources equally with fish, wildlife, and habitats.
The FWS LCC form and function guidance just talks about fish, wildlife, and their
habitats, and some of the LCCs are focusing only on that.

Miscellaneous notes:

e Many of the LCCs seem to want a lot of flexibility to develop partnerships and do things
their way at the local level. The majority of people didn’t see the need for a national
network of LCCs.

e Several of the LCCs are funding projects to do on-the-ground conservation projects with
partners because they have money they have to obligate and don’t know what to do with
it otherwise.
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Congressional Research Service Report on Science in the Federal Land
Management Agencies, April 26, 2010.

MEMORANDUM April 26, 2010
To: House Subcommittes on Interior, Environment and Related Agencies

Artention: Darren Benjamin
From: M. Lynne Corn, Specialist in Mamral Resources (7-T267)

Subject:  Science in the Federal Land Management Apencies

CRS was asked to identify what major science commitiees initiatives_ prozrams | and projects (CIPPs)
exist in the four federal land manapement agencies with special emphasis on inferagency and cooperative
CTPPs as they relate to climate change and research We were asked to inclode programs of the 1.5,
Geological Survey (UISGS), and to highlight relevant major science programs internal to the five
agencies. One goal of the effort was to determine whether any of the CIPPs might be doplicative. The
authors of this report are Lynne Corn (7-7267, overview and Fish and Wildlife Service), Angela Zahniser
{overvies and National Park Service), Ross Gorte (7-7266, Forest Service), Carcl Herdy-Vincent (7-
8651, Burean of L and Management), Peser Folger (7-1517, Geological Survey), and Pervaze Sheikh (7-
6070, Geological Survey).

As we discossed. we nltimately found that a complete evalnation of all the science and climate change
programs within and across the DOI agencies and the Forest Service was beyond the scope of CRS’
mission. During our ressarch we foond seversl things. First, some programs have existed for decades,
and recently onderwent name changes or moved from one agency to another, 50 there were fewer CIPPs
than there first appeared to be. Second, some programs ame very new, and their roles are still evolving.
Third_ while infegration of research is 4 top goal according to many statements from many agencies the
snccess of that integration in the CIPPs would require a level of investigation info the agencies” inner
waorkings that CRS cannot accomplish.

Even so, the research did show that the stated missions of some of the programs overlap and that efforts
might be needed to prevent doplication promote information sharing, and fill gaps in research. However,
duplication of scientific research is not necessarily a bad thing—in the scientific world, it is sometimes
encouraged becanse repeated conclosions give weight to a particular hypothesis. In this ight, some
duplication is beneficial to scientific onderstanding. Even if the programs are ditected to navigate away
from producing doeplication or gaps, a review of where these exist could be helpfol. If doplication or gaps
are found, statutory changes might be needed to address them, or solutions might be as simple as co-
housing regional programs to encourage integrated efforts.

As you requested, we have supplied a number of guestions that might be posed to an investigative agency
such as the Government Accountability Office to evaluate whether the programs are schieving theér goals
withouot doplication of gaps. The sothors wonld be available to assist the Sobcommittes in developing
such a request forther
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Sciemce in the Federal Land Management Agencies

Introduction

Scientific information is central in managing namral resonrces in each of the foor federal land
management agencies (FLMs): the Fish and Wildlife Service (FWS5], the National Park Service
(MPS), and the Bureau of Land Management (BLL), all in the Department of the Intericr (DO}
and the Forest Service (ITSES) in the Department of Agricolinre. Although scientific needs vary
among the F1. Ms, there is significant overlap in the basic information that agencies need, such as
habitat connectivity, water quality, species strocthure and composition, etc. To address these
science needs, the FLMs have formed varions committess | initiatives programs, and projects
(CIPFs). Same CIPPs ame internal to the agencies, while others are partnerships among agencies
and with other poblic and private ceganizations. Due (o varying agency Missions, purposes_ and
agency's effors.

Acaveat is part of this analysis. Duplications and overlaps i scientific investizations, as well as.
AEEnCYy Missions are not, by themselves necessarily bad. For example, a single experiment of data
set suggesting that global climate change is accelerating would not generate moch response or
even interest. Rather the large variety of experiments and data sets_ nearly all pointing in the
same direction are generating attention and forther research Together, the agency efforts
discussed here might be beneficial even if doplicative or overlapping.

The Obama Administration has stressed the role of science in natmral resonrce Mana gement and
planning. Accordingly many FLMs are strengthening the role of science within thesr
organirations. In addition a role of the United States Geological Survey (USGS) s to provide
relishle scientific information to te other DOI agencies. USGS collects monitoring and inventory
data in varions fields, but emephasizes high quality, publishable peer-reviewed science. The
emphasis on publishable reports can sometimes be discordant with basic scientific needs of the
land management agencies (such as inventory, mondtoring and data collection). Therefore while
this high-level science is often usefuol to the agencies some have additional needs for scientific
input to aid decision-making, and to commuonicate with agency st:a.ﬂ'aﬂimepubli:.'mm!s.me
time, some oifficials claim that the cost of USGS sciensific services can be higher than the agency
is willing to pay, leaving the agencies to perform the work in-hoose or to obtain services
elsewhere Trme or not, that impression has left the employees in some DOI agencies with a
mungziuuminreb'nﬂﬂ:ngﬂescim capacity in their own agencies to complement the TSGS
wark

Concurrently, the Administration’s emphasis on assessing corrent and fumre effects of climate
change has led to increased budget suppost for this specific purpose. In FY2010, new fonds were
appropriated o the DOI land management agencies to address climate change. TT5GS received
$67.5 million; FWS received $40.0 million NP5 received $10.0 million and BI M received
$15.0 million With the exception of NP5, the Administration has requested increased funding for
climate chanpe adaptation in FY2011.

* Bersanal comversations berween CRS and several THOT afficials.

¥ In the time available, CRS could not docement or verify the accuracy of the cost izsee and the scisnce seseacch USGS
iz willing to nndestake But these views ane very widespread, and wese voiced to several of this paper’s anthors. Bven if
theze views did mot adeguately reflect available sciewce capacity, those FLM employees whe haold theze views would
narmmlly want to augment thesr own agency”s internal science apadrty, especially if they believed TISGS services tobe
oy coestly compared to intenal apency science deliveny:
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The new or expanded programs raise several goestions regarding the allocation of federal
resources: (a) are climate change funds being used for climate change applications per se; (b) are
fonds being used for basic science needs that exist regardless of climate change:; and (c) is new
climate change fanding cansing a doplication of CIPP efforts in some areas while leaving gaps in
others? Moreover_ are new CIPPs being created for climate change when CIPPs which serve
framewerk of climate change?

This report illostrates how each land mana gement agency stmoctires science; how the agencies
use UISGS science services; the major science-related CIPPs in the agencies; how CIPPs may or
may not relate to each other; and how the agencies are using appropriated climate change funds
and the effect these fonds mav be having on existing CIPPs. Finally, a discossion compares CIPPs
across agencies, provides an analysis on their functionality, and reises questions that might be
considered in fomre investipations. The report fornses primarily on the three Department of the
Interior land manapemment agencies and the Forest Service science program, which provides a
markedly different stroctore and crganization for management of science.

Twenty Year History of Natural Resource Science

The management of science in the foor federal lands agencies has evolved in the last few decades,
and is moving toward landscape sndenafug!nznt;Aignably. the pattern of change is eyclical
rather than linear: particolarly with the so-called spotted owl wars of the 19305 and 1990s in the
Pacific northwes:, many chservers held that the four agencies needed to o away from an
approach that seemned geared to managing for single spEniE&' Early on in the Clinton
Admindstration officials conceived of an approach called ecosystem management | with a stated
goal of restosing and maintaining “the health, sustainability and biclogical diversity of
ecosystems while sopparting sustainable economies and cormmuonities.™ In part, the effort was
questioned for trying to achieve a balance among all values and demands even when thers were
conflicting valees or demands. At the same time, there was support for the approsch becanse of
its stress on considering a broad amray of constraints and demands on the landscape, and on
drawing in 8 wider array of interested parties.

In 1993 Interior Secretary Broce Babbitt annoonced the creation of a new non-regulatory bodsy
within DI, called the Mational Biological Service (NBS). Modeled after Biological Surveys in
Dlincds, Ohio, and a few other statesits purpose was to consolidate biclogical research and
information in a single DO agency. Menibers at that time expressed conrern about the authority
of the agency, its perceived interest in surveying for endangered species, perhaps in violation of
property rights | and other issnes. Evenmally, the matter was resolved by moving NBS to USGS,
where it became the Biological Research Discipline (BRIY).

* Enteragency Ecosystem Management Task Porce, The Ecorprtem Approach: Healthy Ecorystems and Sustainabic
Ecomontcs (Vol. 2], Washingtom, DC, INovember 1993, p. 1.

* Por 2 history of the spotted owd vs. imber haovest controversy, see CRS hame Brief IBO009. Spotted owls and old
prowth foresty: archived ivnue brigf by M. Lyame Com. Sept. 21, 1992 15 p. Available from the anther
’l’-ul'a-d.:lh:i.ln:li---- om an the scosy = i appreach see 5. General Accosniimg Office, Ecosyriem
Managpement: Additiona] Actions Needed fo Adequately Test a Promising Approach, GAOVRICED-94-111, Angnst
1594, Two fignees in the sepont show that i 1594, FWS was dividing the oonntey inte 52 scosystems |compared to 21
umder the LOCs, dizsnzsed belowr). And the Forest Service shows abont res dozen scosystems.

Comgressional Research Serwice z




Sciemce in the Federal Land Management Agencies

Among its roles, USGS ~...collects, monditors, analyzes, and provides scientific enderstanding
ahoot nareral resonree conditions, issues, and problems.™® A major goal of USGS science is to
provide the basic scientific foondation in earth sciences and biological/'ecosystem sciences for the
management straegies being porsued by DOI land management agencies. DO agencies mely on
USGS, to the extent possible for scientific data and interpretations oo inform their land
management decisions. According to some, the USGS emphasis on high goality and peer-
reviewsd science can sometimes be at odds with the more prosaic scientifie needs of land
management agencies for inventory, mondtoring, data collection in various forms_ and other
science that may not, by itself result in poblishable material As a resuli, some emplovess in
some DI agencies have a strong inferest in rebuilding the science capacity in their own agencies.
Some doplication and overlap of scientific research conld resolt.

However, deplication of research is not, in itself, necessarily avoided or nndesirable in the
scientific world. Hypotheses especially concerning complex topics like global climate change,
are thoroughly tested from a variety of angles. Only once the hypothesis is thoroughly tested, is it
considered a "theory” or 8 “law”™ and it then becomes past of the body of scientific knowledge.
Even accepted theories and laws semnain open to re-examination if new information arises. It is
through these methods that science gives weight to the viewpoints of one scientist versns another.
In this light | some doplication is beneficial to scientific understanding.

Landscape Scale Management

In many respects_ landscape scale management looks like a revenation of the ecosystem
management approach popular in the mid-1990s. There appears to be no accepted definition of
the term, but it appears to be used in 8 manner siTnilar 10 ecosysiem management, ot with a
preater emphasis on large tracts of lands or waters_ their binlogical commectivity, and resilience to
admgingenﬁrumznt-" MNecessarily, the larper scale requires the participation and scouiescence
of a larger array of parties though this participation appears to be a consequence more than a goal
of the approach

Secretarial Priorities

The Secretary of the Intericr, Mr. Een Salazar has expressed great interest in the role of science
in the Depariment especially in addressing adaptation to climate change He has established
seven Departmental-wide pricrities. Three of the seven priorities are: addressing the issoe of
global elimate change: addressing eritical water issnes: and inspring the integrity of science in
support of Interior’s decision-making

In all of these activities, DO is puiting 3 preminm on mtegrating oo doal science amd land
manazement roles. .. We are fornsed on ensuring that oo USGS and other agency scientists

% See hitpaiwrww. mzs. govdah owtes pridefanl t aspihar.

" Mo definition of the term was. found an the T webzice, for sxample. Seceetasial Order 3259 does not give 2
definition of the teom. The Ooder emphasizes the need to conssder lamd m an a hooader, miore niegmdive
scale.

8 Az stated in the DOT Open Governmen: Plan, page 13,

hogoifeeredoi poviopen/npload DOl Open Govermment Plan vla pdf Also as stted in Federal Register Notice,
Volome 74, Famber 175, Page 46T84-26TBG See:

hetpiimorw dioi poviznchive strate zicp lin/Fe denlRemistryNotice 091109 paf
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are collecting and analyzing data that are providing relevant scientific information abont
namral resonrce conditions, issues, and problems o decizion-makers in the Department, &t
all levels of govermnment, amd the general poblic. This is, snd needs fo be, an interactive
process, a5 our land, wildlife and water manazers work with onr scientists amd help fooms the
nafure of their research and analysis on the meality of on-the-sround changes. This
information — baselime scientific information, rends detection, modeling and forecasting,
tozether with the effective dissemdination of information snd decision sapport moals — is key
to mderstanding snd addressing climate change and its effects ®

Driscussions with departmental officials revealed that, in an effort to identify and curtail
duplicative efforts and to increase intera peney communication, depariment-wide biweskly
meetings ocout in which all apency science advisors ame invited. However if is unclear which
agencies atend consistently, and whether principals commenly delegate lowes-ranking officials 1o
attend in their absence.

To schieve the seven aforementioned priorities the Secretary has established five hkigh-priodty

performance goals for the DOL OF the five high-priority performance goals, two are relevant to
this repodt:

‘Water Comservation: Enable capability toincrease available water snpply for agricolimral.
mumicipal, fudustrial, and envirormental nses in the western United States by 330,000 acre-
feat (estimated amoumt) by 2012 theongh the burean”’ s consen-ation-related programs, soch as
watef rense and recycling (Titde XVT) and WaterSmart Grants.

Climate Change: By 2012, the Deparmment will identify the sreas and species’ ramges i the
T.5. that are most volnerable to climate change, and begin implementing comgrehensive
climate change adaptation sirategies in these sreas "

To meet the climate change gmoal_ the Department has created a Climate Change Adaptation
Indtiative. " This iniriative will be carried out under three approaches which are intended to form
the foundational elements for eight DOI regional Climate Science Centers (discossed in the
USGE section below). These approaches include climarte change impact science to condoct and
commuicate climate change research and monitoring; dada imfegration and disseminartion o
improve the DOI's scientific darabase integration access to climate change impact data; and
enabling science-based adaptation sirategies to enable the design and implementation of adaptive
ANA SETent Sraeies.

Climate change actions that are already vnderway inclode: establishing a Climate Change
Response Council (to provide leadership for the indtiative); developing a strategy for establishing
eight Repional Climate Science Centers (CS5Cs) (to synthesize climate change impact data and
strategies); establishing {or expanding) a network of Landscape Conservation Cooperatives (o
draft landscape-level strategies for managing climate change impacts in coordination with the

* Starement of Keaneth L. Salazac & v, Dep af the Interior. Hearing om Energy and Climate Lepislation,
Senane T ittee on Envi and Pablic Warks. Fely 7, 2009. Available at

hitpoifereredol govinewsispeeches 2002 07_07_speech.ofm.
mw&hmﬁuﬁmﬂm”mh

hotgifewrw. doi govdopen’nploadDOI_Open_Grrermment Plan via pdf
“mmmw&&:muwmmmwnmlmﬂu
part of a “Climate Chamge Adaptation Initiative™ and nefers to the climate change manapement approaches amd the
actions already nndereay ax an mitiatve. See hitpdiereer.dod. poahedpet201 171 1Hiliee < TIHD] 1 pdf.
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C5Cs); developing a global change effects network (to establish a onified climate change
mondtoring network); and implementing & carbon sequestration project (for assessing the potential
of geological and biological carbon sequestration).

InFY2010, appropriations specifically and identifiably for climate change adaptation incleded
$132.5 million for BLM, USGS, FWS, and NP5, The comparable budzet request for FY2011 for
these agencies is $164.2 million

Table 1. DO Appropriations for Climate Change
FY2010-FYZ2011

Climate Change Adaptation (§ in millions)

2010 Enacted 201 | Request Change
BLM 15.0 175 +25
USGS £75 773 +10.4
FWS 40,0 568 +18.8
MHFS [T 100 oo
Total 1325 1642 +317

Seource: Information Source: Department of the Interior Budpet Highlights for Y200 . See
hetpswww. doigonbudget 0 1171 | HilitesDHO | | pdf, page DH-16.

Also ina press conference npon the release of the FY2011 DOT budget, the Secretary’s prepared
staterment 5aid that proposed increases in the climate change science bodget wounld:

..suppart Interior” s kigh prioriry goal of idemtifying the areas and species most volnershle bo
climate change, and to begin implementing comprehensive adaptation strategies.

We will focns an three primary areas o achieve oor goal:

First, Climare Impact Science, which will impoove onr onderstanding of the impacts af
climate change on onr fesources;

Second, Data Intepration and Dassemination, which will imgrove our nation’s scientific
darabase;

And third, we will enable science-based adspration smategies.

These new approaches will fiorm the foondation for the Climate Science Centers that Iniecior
is alresdy establishing on a regional basis aromnd the country. And for the Landscape
Conservation Cooperatives, which sre geosraphically-based cooperatives m which all
Imterios buresns will collabarate with outside parmers o wnderstand the impacts of climate
change and facilitate a coopdinated response. Onr Climate Change initiative will allow
Imterios burems to both meet thesr individual mdssion. amd work in synergy with panmess oo
imgplement megrated science, adaptation and mitigation strategies across booad landscapes.

’Jﬁmﬂmyﬁllm'shih at FY 2011 Budper Press Conference, Fel. 1, 20000 Available at
hitgifereredioi povinewsispeeches 2010 02 _01_speech ofm.
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Taken together, the actions and statements appear to place an emphasis on (a) integration of
science (b) science in service of the management of federal lands (and their associated plants
animals, and homan heritage), and (o) coordination of that management with that of surroosnding
lands, especially in a changing environment.

In this light, the Secretary issued Secretarial Oieder 3289, to provide a department-wide approach
to providing scientifie tools to understand and respond to climate change ™ The various perts of
this Order are discussed below in the “Secretarial Chrder 32897 section and in several other
sections of this report.

Interagency Science Committees, Initiatives,

Programs and Projects (CIPPs)

Since natmral resources and their associated management issoes often transcend geopalitical or
apency boondaries some FLMs are (agnin"] attempting to broaden their focns to local regional
and ecosystem levels. Regional assessments are evolving as a tool for conservation planming
becanse they enable managers to assess the statns, trends, and risks to biotic and abiotic resources
(including water) at different spasial scales. In addition, large amounts of high-uslity data ame
available especially from sources external to the federal agencies. As such, cross-disciplinary and
interagency cooperation is often necessary and useful. To address the growing need for
collaboration, to streamline fonding and to redoce doplicative efforts among agencies, several
CTPPs within the Department of the Interior were created. Following are basic deseriptions of the
major interagency CIPPs within DOLY

Cooperative Ecosystem Studies Units (CESUs)

Description and Mission

The general movement towsard land management at an ecosystem scale and the increasing
demand for scientific research and expestise for 1.5, federal land management agencies has
fostered the creation of the Cooperative Ecosystemn Stodies Tnits (CESTT) National Network
The CESU is a seographically-based network that inchides federal agencies_ universities, and
non-profit arganizations. It provides reseasch technical assistance and edocation to resource and
environmental managers. The CESU program was established by the National Parks Omnaibus
Act of 1998 (PL. 105-391 Sec. 203); the CESU Council and Network was established in 1999

throu gh a Memorandom of Understanding. This MOU directs the CEST Council to establish the
broad policies of the Network. The objectives of the CEST Network are to:

5.0 3289 & available at hitpdiwwe. fovs. povlscience sho'pd SecOoder 150% pdf. The Secoetary cited his anthocity
fior the ordes as “Section 2 of the Reorpanization Plam No. 3 of 1930 (64 Stat. 1267), ax amended ™

Y See “Twenty Year History of Materal Resonrce Science,” above.

ﬂmlml:muml:m!mn\urmgﬂrpliblrndlﬁdu&smhm&:mdnm:rf
federal apencies. However, heramse they are the majer initiative within FWS (where they predate 500 3289, and FW3S
fetains a dominamt oole in their opeation, they are considersd mder the FW5 heading.

** Ecosystem srudies mcinde bislopical, physical. social, and colfera] scissces.
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edncation;

Deliver timely and relevant resesrch and technical assistance o develop and imgplement
sound adaptive management approaches;

Ensure the mdependence and obpectivity of research;

Create and maintain effective parmerships ammg federa] agenrcies and universifies;
Take foll sdvantage of university resonsces whils benefiting fuculty and studens:
Encourage professional developmens of faders] scientists; and

Manage feders] science resonrees efficienthy '

Cooperators

Thirteen federal agencies are currently participants and there continnes to be inferest among
other federal agencies for potential inclusion. More than 200 universities belong to varioos
CESUs. The Federal agencies ane:

Burean of Land Management (DOT)

Fish and Wildlife Service (I0I)
National Park Service (DO}

US Gealogical Survey (DOT)

Burean of Reclamation (DO

Minerals Manapement Service (DOI)

Forest Service (IUSDA)
Agricultoral Ressarch Service (ISDA)

MNamral Resonnces Conservation Service (1IISDA)
National Ocesnic and Ammospheric Administration (Commerce)
Department of Defense

Army Corps of Engineers (DOLY)

Matinnal Asronantics and Space Adminisrration '

“Information available at: hitp:ivrworcesn psn ednisboutidefanle him

% Memoramdum of Understanding for establishing the Coopesative Ecosystem Stadies Uit Network, available at
hitgifeere cesn pen sdnimaterialumon gadf
Comgressional Research Serwice 7
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Orgamization

The goal of a CESU council is to coordinate and support the units within the network by
providing guidelines, maintaining networks for communication, and producing an annual report.
The council includes representatives from various participating federal agencies. Each CESU is
an individual unit, is based at a university, has a senior scientist whose role is to coordinate the
science needs of the vnit, and concentrates on a particular biogeographic region. ACESUis a
working collaboration among federal agencies and universities, where the federal agency
provides research scientists and other personnel and the university provides space, basic
administrative support, and access to university faculty, smudents, staff, and resources. Each CESU
must have a host university, its own role and mission statement, 2 managers’ CoOmmirtee, and
strategic and annnal work plans; each CESU may include multiple federal agencies and/or partner
institotions. There are seventeen CESUs in the U.S. (See Figare 1.)°

Figure |. Cooperative Ecosystem Studies Units Network

Cooperative Ecosystem
Studies Units Network

CANADLA

T acrecen
PN CLoMT

-
Traehy Fhwivis

Source: CESU network, available at http//www.cesu.psu.edu/.

Funding

Each CESU is its own unit with a distinctive mission statement and structure; therefore the
fonding level for each individual unit varies. There are no annnal dues or fees. There is no central
budget that each unit applies to; rather, each unit is supported by funds supplied by the supporting
agencies. However, each CESU has a negotiated rate of 17.5% overhead fee rate paid to the
university for each unit. This rate is a overhead cost considerably lower than if the unit operated

** Information available at hitp-/iwww.cesn psu edw/abount/defanlt hem.
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independent of the university. Some estimate that, otherwise, the overhead costs coold be as high
as 30% of the total operating costs. ™

Secretarial Order 3289

Secretarial Order 3289, first issned on September 14, 2009 and later amended on Febrmary 22
2010, established a DOT-wide approsch for applying scientific tools to increase the understanding
cf::ln:nate nln:ngp_nlt established a Climate Change Response Council which was charged with
implementing DOI-specific climate change activities through planning requitements; broadened
the mandate of and renamed the DO regional Climate Science Centers (CSCs); and stimulamed
the continned development of the [ andscape Conservation Cooperatives (LCCs ) and linked them
m‘ﬂhtheMCSCaEEalsn established the D0I carbon storage project, and the DOT carbon footprin
pIOiect.

Climate Change Response Council

The Climate Change Response Council is charped with coordinating a Depariment-wide stramegy
to increase scientific ndecstanding and develop tools to address the impacts of climate change on
natral and colteral resources. The council is in the Office of the Secretary, where the Secretary
serves as the Chair; the Deputy Secretary as the Vice-Chair; and the Counselor to the Secretary as
4 second Vice-Chair; other members inclode the Assistant Secretaries agency ditectors and the
Solicitor. The council coordinates all climate change actvities with all relevant federal

and Climate Change, the Office of Science and Technology Policy, the National Science and
Technolozy Council| the Department of Agricolinre the Depariment of Commerce, the
Deparment of Defense_and the Environmental Protection Agency.

DOT Chimate Science Centers

The USGS has been developing resional science cenfers to provide climate change impact data
anianaljrsis.u'l"lesemmets, once known as “regional hubs™ of the National Climate Change and
Wildlife Science Center, and now CS5Cs, had their mission broadened by the Secretarial Order to
encompass other climate change impacts on Departmental resources. >

* Persomal discuszions between CRS and NPS Science Adviser Gary Machlss and CEST Natiosal Coordinater Tom
Fizh, dering the weak of March 29, 2010,

HE shonld be noted that Seceetatial Oeder 3285, sipmed om Maoch 11, 2009, esmblished a Deparmental Task Pooce om
Enespy and Climate Champe. However, the forns of that Oerder was to establish remewable snerpy az 3 Departmental
prioeity, amd had very litdle to do with cimate change actvities per se. Available -

hogoifelips dod ponlapp_sofact_petfles cfimlooder ammber=3ZE5.

T The LLTs wese initially established within the FWS, and were eveatnally incorpacated into the DOEwide Climate
Chamge Adaptation Eeitiative.

™ The fall text of the amended Order can be foand at

hepoifelips dod povlapp_sefact_petfiles ofmlorder smmber=32E0A1.

 USGS was anthodzed mnder PL. 110-161 to develop segional sciemce ceniers fo provide climate change impact data
amd anabyziz.

Z Gecostarial Dirder 3288, zizned om September 14, 2009, directed the r af the ional hnbs™ as

Climate Change Besponse Cenvers.” However, ﬁnﬂﬂﬂl&gmmﬂml’thxlemiﬂl:ﬂﬂjmﬁl}.ﬁ:
{contineed )
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Londscape Conservation Cooperatives

This Order also directed the Climate Change Response Council to work with the apencies to
expand the netwaork of Iandscape Conservation Cooperatives (LCCs) that already existed within
FW5. The LOCCs are charped with working with the Climate Science Centers to coordinate
climate change adaptation efferts. (See “Landscape Conservation Cooperatives ™ in the FWS
section below. )

Carbon Projects

The Order also established two projects—ihe Carhon Storage Project and the Carbon Footprint
Project. The Carbon Storage Project is to develop methodologies for measuring biological and
geological sequestration of greenhouse gases; USGS is the lead agency. The Carbon Footprint
Project is to develop an inventory of DOI's impact on climate change through greenhouse zas
emissions or land use management practices. The Assistant Secoetary for Policy, Management and
Budget is the lead in managing this project.

Joint Fire Science Program

Description
The JToint Fire Science Program (JFSF) was created by Cuwesshl?gﬂ.xltis an inferagency
research and development parmership between DOL and TTSDA to develop and implement
information end practices for wildfire management © The JFSP develops science based
lmowledge and tools to provide soppodt to federal state tribal and local agencies in the areas of

s foel inventory snd mapping

= foel treatment planning. scheduling and risk assessment;

= fire effects and fire behaviar;

& mMmondtoring and evaheation:

=  gestoration of fire-adapted ecosystems;

= post-fise stabilization and rehabilitation;

*  remote sensing; amd

= developing and integrating research infoomation for local land managers.

{-..oontinmed)

pimnal hnbs™ were d again, and derected to be called “DOI Climate Foiemce Centers.” For consistency and
darity, the term 0T “Clmane Science Center,” or “C5C iz need thoomghont this ceport when disrnssing thess centers,
except in imstances such as this when a guote ix beng wsed.
* H Rept. 105-163, accompanying FLR. 2107, Department of the nterior and Related Agencies Approgriations, 1998
{FL 105-83).
T DOther federal sesearch om wildfine protection also occnrs i other agencies and prosrams, such as USFS Reseanch.
{See belowr.)
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Mizsion of the Program
The stated mission is to:
* provide credible research tailored to the needs of fire and foel managess;

* engage and listen to clients and then develop focosed, strategic lines of new
research responsive to those needs;

# solicit proposals from scientists who compete for fonding through a rigorons
peEr-review process designed to ensure the best projects ase fonded:

+ focus on science delivery when research is completed with a snite of
commudcation tools to ensure that managers are aware of understand and can

Organization

The Joint Fire Science Program is administered by a small program office in Boise, D, with links
to the Mational Interagency Fire Center, also in Boise. Programs are overseen by a Governing
Board, composed of representatives of BLM, NP5, FWS, Burean of Indisn Affairs USGS, and
five representatives from the Forest Service.

Recent Funding

The JFSP received funding dwough the BLM (indtially) or DOI Wildland Fire Management
appropriation anrmally since FY1999  and thooogh the TTSFS Wildland Fire hManagement
appropriation anmpally since FY2002. Recent fonding is stable; it is shown in Table 2

Table 1 Joint Fire Scence Program Funding, FY2009-FY2011
(S in millions)

FY 2009 Actual FY2010 Estimate FY201 1 Request

LISFS B0 8.0 B0
(e ED &0 &0
Total 14.0 14.0 14.0

Sources: USDA Forest Service, fscal Year 201 [ President’s Budget fustiffostion,

hikpc e fs Fed aepublicationsbudget 20 | |Fy-201 | -usf budget justfication.pd: and
U5, Diepe. of the Interior, Fisoa! Yeor 201 § Interior Budget in Brief,
g e doi povbudpet20 1171 | Hilices/BH | 0 _pdf.

Cooperafors
The Toint Fire Science Program is implemented substantially through research condocted at

federal research facilities, universities_ and other scientific instimtions. Between 1998 and 2006,
the Program has funded 380 research proposals, collaborated with more than 90 colleges and

= See hitpivrww Srescience. gowTFSP_Aboune TPSF.cim.

Comgressional Research Serwice 11

B-16



Sciemce in the Federal Land Management Agencies

universities, and cooperated with nearly 200 crganizations in total ™ OF the $14.0 million in
appropriations for FY2006, 96% went to research projects, and only 4% to administration. In
addition, collaborators and cooperators contributed aboo: $38.0 million and sobstantial in-kind
resonsees to the joint research efforts.

WaterSMART Program

Drezeription and Mizsion

O Febroary 22, 2010, Secretary Salazar signed Secretarial Oirder 32597, establishing a
WamrﬂMARI‘ngrm’"DDInins o pursue 4 national sustainable water supply by establishing
a framework 1o provide federal leadership and assistance on the efficient use of water, integrating
water and ensrgy policies to support the sustainable use of all namral resources and coordinating
the water conservation activities of the varions DOI boreans. The purpose of the program is to
secure and stretch water supplies for use by existing and futore generations to benefit people the
economy, and the environment and to identify adaptive measures needed to address climate
change and future demands.

5.0 3297 established a WatertSMART Task Force to implement the Program The chair is the
Assistant Secretary for Water and Science; members include the Assistant Secretaries, heads of
bureans_ and the Solicitor.

The Administration’s 2011 bodget proposal includes $72 9 million for the Water SMART
program or about dooble the fonding for 2010,

FYZ010 Actual (§  FY201 | Request ($

in millions) in millions)
Bureau of 346 620
Reclamation
USGS 1.2 Ing
W aterSMART
AnibiignUse
Assexmenis
Total 365 TLY

Cooperators

5.0 3297 directs the Water SMART program to coordinate with the Task Force on Energy and
Climate Change to identify the water footprine of various energy technaologies_ and to work with
the Climate Chanpe Response Cooncil, the Climate Science Centers | and the [andscape
Conservation Cooperatives to obtain the best available science on the impacts of climate change
on water. DO coordinates the WaterSMART Program with other DOI water susminabdlity efforts,

* hetplimrwwr Srescience. govTFSP_Abeut TFSP.cfm.
™ pvailable at: 206131 241 18 elipeS0_wordto3297.doc. “SMART sands for “Susiain zd Manage America’s
Bespmeres for Tomomon:.”
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including the Bureao of Reclamation’s Tide XVI, Basin Stodies Programs, WaterSMART Grants,
and the T.5. Geological Survey’s Water SMART Asrailabdlity and Tse Assecsment poogram.

Federal Agencies

United States Geological Survey

Role in Providing Science for Land Management

Ideally, each federal agency would coondinate and collaborate with agencies having similar or
interrelated fonctions. In this instance a major goal of USGS is to provide the basic scientific
foundation for the adaptive management strategies being porsued by DOI land management
agencies (as well as for other federal agencies, state and local governments and others). TxOT
agencies mely on USGS | to the extent possible for scientific data and interpretations to inform
their land mansgement decisions. Significant inferactions between USGS scientists and land
managers are increasing, and recent agreements between UUSGS and other agencies suggest that
USGS will e expected to provide research results on climate change processes and impacts, as
well as specific data for specific decisions on specific geographic areas.

USGE condocts research in climate change science and maintains monditoring capabilities in
water, biology, peology, and seosraphy. To suppart this work, USGS has a strong history of
collecting, maintaining_ and serving data sets for water (e.g., National Streamflow Information
System), biology (Mational Biological Information Infrastroectore) and geclogy/zeography
(Mational I and Imaging Program). In addition, DOT, and USGS specifically, have chaired the
Federal Geographic Data System which moderates standard sesting for geographic information
The data collected snd served by USGS programs is used internally and externally for many
research and management purposes, incloding climate change processes and thedr impacts.

However, the collaboration of a science agency and a land management agency can sometimes be
difficult becanse of competing missions and goals. Land mansgement agencies are charged with.
developing plans for specific tracts of land within a fixed timeline while complying with the
Endangered Species Act, the National Environmental Policy Act (NEPA), ete. USGS condocts
long-term scientific research and madintains a momber of monitoring networks with information
useful in vnderstanding cimate change. The land management agency may not be able to wait for
completion of a USGS research project, and the USGS scientists or mondtoring network may ot
be able to provide specific information on demand.

It is important that agencies agree on what variables and processes are impodiant (o measore and
recond what time line or periodicity for data and interpretive reports is wsefol and how the
information will be made available. In addition collaboration betwesn agencies sOMetimes
requires 4 streiching or molding of missions to meet common goals. This stretching is sometimes
diffirnlt for agencies that have strong sense of colrore. Finally, agency budgets are appropriated.
for specific programs, and deciding which agency pays for certain fonctions may be a point of
contention among agencies  with the Office of Management and Budget, and in Appropriation
Subcommitiess.
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The scientific information generated by USGS scientists and technicians adheres to a set of
fendamenral principles called Fundamental Science Practices (E5Ps)." The FSPs are intended to
ensure the scientific repotation of USGS and to apply to all USGS emplovess and all science
scientific integrity of work performed by USGS scientists shoold be subject to a consistent set of
principles and guidelines, such as the procedures for peer review, as well as for release and
communication of UUSGS science activities.

The USGS section of this report describes the following three activities: (1) National Climate
Change and Wildlife Science Center the Regional Climate Science Centers; (2) Cooperative
Research Units; and (3) Science Centers—Biology and Water disciplines.

National Climate Change and Wildlife Science Center and the Regional
Climate Science Centers

USGS was authorized vnder PL. 110-161 to establish 4 National Climate Change and Wildlife
Science Center (NWOCWSC ) as well a5 rezional centers called Climate Science Centers (CSCs)
(See Secretarial Owder 3289 section above. )

Arcording to the proposed 5-vear strategy, the national office of the NCCWSC would provide
leadership and coordination fonctions_ sepport the center’s national advisory board develop

to the conservation community. The regional C5Cs would be located in eight regions with
“fuzzy"" geographic boundaries to addsess regional differences but allow the centers o work
together across hm.daiies.“ﬂmnﬂﬁng to the draft strateric plan the regional centers would
“adapt and evalnate global climate change models to scales that are appropriate for research
managers of species and habitats_ and facilitate data infepration and outreach to collaboratoms and
mma““mmmﬁapﬂ:ﬁm o support adaptation and adaptive ManageTnent
strategies_ help partners define outcomes and endpoints for adapration strategies, and facilitate
and fund sesearch to genemate regional-level informarion

According to the USGS FY2011 Budget Tustifications, ™ thoee CSCs are to be established in
FY2010—in Alaskn_ the Northwest, and in the Southeast. The FY2011 budget request inchudes an
increase of $8.0 million for two more in FY2011—in the Soothwest and the Northeentral regions;
and a final three centers are planmed for FY2012. The first CSC will be located at the University
of Alaska mﬂthe-cﬂ:t seven centers will be located at universities that are selected in a

COMpetitive process.

* See Pundamental Science Practices: Fonndasion Folicy, ar kitp=ifwww.msgs. povinsos-mammal/ SO0WS02-1 heml.

* The notion of “fazzy” boundasies iz intended to addosss climate change and sesewrce manapement issnes that ase
defined ecologically rather than peopraphically. according to findnzs incleded in 2 sommoey report am the NOCWSC.
Cimter , Fimal Repet on Owiveach & Becommesdations, December 2009, hitpincow.nsps. pon'documentsTW5-
ClimiChzRep ectFINAL. PINF.

“m[ﬂw}lsﬁﬁcaﬁm and Pesformance Information Fizcal Vear 2001, at

hotgoifeerw wsgs. penbedeet 201 1/ preenboak Y2011 _TUSGS Greenbook pdf.

“m[ﬂw}lsﬁﬁcaﬁm and Pesformance Information Fizcal Vear 2001, at

hotgoifeerw wsgs. penbedeet 201 1/ preenboak Y2011 _TUSGS Greenbook pdf.
”Daﬁdﬂa}u.ﬂqﬂyﬂaﬂmﬁx&em‘miﬂum,m OmPednt, Mzcch 22, 2040, a¢
{contineed )
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Figure 1. Climate Science Centers, DOI
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In 2009, the NCCWSC held five regional and national stakeholder workshops to gather input on
center stroctare, goals operations, and science pricrities. The workshops led to a draft 5-vear
mmgy“ﬂmdhgmﬂeﬂﬂ(}smuﬂudgu. fending was also provided for over a dozen
research projects on the development and testing of modsls of climate effects on flora, fauna,
aguatic, and terrestrial habitats.” According to one eport, over $7.5 million of the $10.0 million
i appropriated fands for FY2009 was dedicated to collaborative research * The TISGS FY2011
Budget Tostifications note, however that the NOCWSC would “move from concept to
implementation” by the end of 2012 suzgesting that UUSGS views the centers as work in progress.

Mission

Arcording to the proposed draft strategy, the mission for the NOCWSC is to provide naoral
TBSOUCE Managers with tools and infarmation to develop and execote strategies to adspt o and
mitigate the impacts of climate change The mission has expanded to include culinral resource
managers, as well a5 nareral resouree managers.” Arcording to the UUSGS FY2011 Budget_ the
goal of the C5Cs is “to folfill the congressional request to improve the science capacity for
Federal agencies to respond to global warming and enhance science capacity in Federal land
management and wildlife agencies.”

{-..oontinmed

hiotpeiferere senews et on201 00326, See aluo podrast af Ritpfiwww.doi. pon'news podrast Firs-Climane-Science-
Center-Alaska cfm.

* USGS, Nationa] Climarte Change and Wildlife Science Center: @ Parmership to Suriain Fish and Wildlife
Commmitics, Progosed 3-Year Stabepy (2009-2014), Executive Sommary, Tuly 13, 2009,

hogoifmore wsgs. povidocementsTOCWSC 5 pear stategy ver 7-13-09h pdf

T USGS Budget Fastifications and Pecfesmance Information Fiscal Year 2041, p. E-11.

** Ecological Society of Amesica and The Wildkife Seciery, USGF Mational Climare Change aed Wildlife Soiomee
Cimter , Pinal Repert on Dwiveach & Becommesdations, December 2009, hitpiincow nsps. pon'doonmen =TWS-
ClimChzRep ectFINAL PIOF.

* USGS Budpet Fastifications and Pecfermance Information Fiscal Year 2011.
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According to the USGS FY2011 Budget Tustifications, CSCs are being established wnder the
aushority of the NCOCOGSW. and received $10.0 million in FY2009 and $15.1 million in FY2010.
USGS has reqoested $23_0 million for the program in FY2011 | an increase of nearly $8 million
compared to FY2010.

Cooperafors

According to the USGS FY2011 Budget, the Landscape Conservation Cooperatives (LOCs) area
major parmer of the C5Cs. (See also “Landscape Conservation Cooperatives ™ below.) According
to DOI, the relationship between the C5Cs and the LOCs is that C5Cs are .. providing cenbers.
for basic dmamdmgemmasmmdmﬂkmﬂmufﬂemyﬂdﬂeLm [are]
fmtgmﬂemapﬂledmatﬂnlﬂdﬁupem Fuorther the C5Cs .. will prioritize
fondamental science data and decision- mmﬂtamhasadmaﬂymﬂnmadaofh
LOCs™ In that sense, the LOCs are both cooperators and collaborators for the C5Cs and a
primary client for the scientific information that the C5Cs produce.

USGS partners also inclhede the Forest Service Climate Change Resource Center, NASA NOAA
EPA and others. More generally, the FY2011 Budget Tustifications states that fonds requested for
FY2011 wounld be used to waork in partnership with the natoral resonrce ManageTent
communities to wnderstand high priogity science needs and what is needed to fill the knowledge
gaps, and to work with the scientific commuonity to develop information and tools that can inform
strategies for responding to climate change.

Cooperative Research Units

Description

Cooperative Research TTnits (CR1Us) aim to leverage cooperative parinerships with federal and
state agencies to address momal scientific needs melated to fish and wildlife resonress. There are
A0 units at oniversities in 38 states. The program is nearly 50 years old. Originally, CRUs were
under FWS until departmental recrzanization in the 1990s transferred them first o the short-lived
National Biological Service and then to BRD in USGS. Each undt is a parmership among the
BRD, a state natural resource agency, a host eniversity, and the Wildlife Mana gement Instirote <
FWS is the principal federal client of the program and a formal cooperator with the program and
each CRUL* CRUs work closely with FWS to identify and address information needs required to
manage fish and wildlife resonrees. According to USGS, “individual resources of each cooperator
arek-“jrlagaito deliver program outcomes that far exceed what any one cooperator could achieve
alone.”

nUE.De!mmﬁﬂemIﬂcﬁw?HmforaCawﬁm Frimce-Based Rerponre fo (limare Change
Impacts an gur Land, Water, and Wildlife Reseurces. hetp //dod. gov'wharwedno/climates stoe gyinp lead e tailed -C5C-
LOC-Information. pdf

Hpea

2 The Wildlife Mamagement lustimie is 3 non-profit ecpanizacion that sims o imgrove the management of wildlife
mesonrces in the United States. Their website is at hotpofeww wildlfemanagementinstmie g
nm[ﬂw}uﬁﬁcaﬁm and Pesformance Information Fizcal Vear 2011, p. L-47.

“ USGS Budpet Fastifications and Perfeemance Information Fiscal Year 2011, p. L-47.
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Mission
CRUs have three goals that constimte thedr mission:

+ Maintain a national network of federal  state, and university partnerships for
conducting research education and technical assistance focosed on fish, wildlife.
ecology, and namral fesources;

* provide a customer-oriented network of expertise for resesrch teaching and
technical assistance that responds to scientific needs of state and federal resonrce
agencies inchiding the resource management needs of DOT; and

+ condoct praduate edocation and training of prospective natoral resources
professionals.

Authorizafion

The CRU program s suthorized under the Cooperative Besearch Units Act (PL. 36-636). The Act
authorizes the Secretary of the Interior to enter into cooperative agreements with colleges,
universities state wildlife agencies and non-profit crgandzations to develop and coordinate
research and training programs for conserving fish and wildlife resonrces. The Act suthorizes
such sums as may be necessary to carry oot the program.

Orgamzation

Federal scientists are stationed at CR1Us to help identify nateral resource information needs.
Agpproximately 110 federal scientists serve in CRUs and they overses as many as 600 gradoame
smdents. Each CRIT has a coordinating committes camprised of federal state, and oniversity
representatives and a representative from the Wildlife Management Institote. The Committes
establishes goals and expectations for the CRU and reviews ongoing and completed worlk
Concurrence by the coordinating commitiee is needed for projects to be approved for CRUT
scientists. There is oversight of CRUs to ensuge that research and scientific information
disseminated support the goals of USGS and DOL S

Each CRI is jointly owned. USGS provides two to five sciensists at each CRU; FWS provides
finanrial support for some research projects as well as access to its facilities; oniversities provide
CRU scientists with gradoate faculty appointments  office space, administrative support, and
access o university facilities; state agencies provide base fonding and logistical sepport; and the
Wildlife Management Institote assists with the coordination of research programs among CRUs. *

Recent Funding

The CRIT program under USGS received $16.9 million for FY2009, $19.3 million for FY2010,
and the FY2011 request is $19.1 million Each federal dollar appropriated to CRITs is marched by

nmmw:hdiﬁ:aﬁm and Pedfoemance Information Fiscal Weas 2001, L-47-L-48.

“11.5. Gealogical Surver, Diraft Strategic Plan for Cooperative Research Units: 2007-2012, USGS, X007, pp. 1-3,
hotgifeere coapunits. erglders /TR StratPlam 09May2007 pdf. Bereafter Strmtegic Flam.
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roughly three dollars from the other partners. Some of the conributions provided by non-federal

Science Centers — Biology and Water Disciplines
Description and Mission
USGS has several science centers throughout the conntry. Under the Biological Resonrces

Driscipline there are 17 science centers and the Center for Biological Informatics. Under the
Water Resources Discipline (WERDY)_ there is a water science center in each state

Research in BRD science centers addresses a vanety of scientific areas such as agoatic systems
(toeic materials and other stressors), botany, ecosystem analysis and modeling fisheries
managemen:, forest management genetics, zoology, statistical design and analysis_ taxonomy and
systematics, toxicology, and wildlife habitat evaluation. Each center has its own mission. For
example the National Wildlife Health Center addresses wildlife health, and the Northern Prairie
Wildlife Research Center conducts research on grasslands and wetlands. While the mission of
most BRD centers concerns their own area o ecosystems, their work may apply to similar

West Virginia, Maryland, and Florida. - BRI science centers collaborate with DOI agencies to
condoct research. Individual centers also collaborate with oniversities state, tribal and local
institotions o varying degrees.

Water science centers are located in each state and typically constitate an office within the state
diffice of water resources. Scientists at water science centers collect and organize data on several
factors related to water resources managemens. The centers represent 1TSGS in several water
science programs, including the Cooperative Water Program (CWP), a pantnership among USGS,
and state tribal and local governments for collecting and analyzing hydrologic data. Water
science centers collect information from stream gages, provndwater observation wells and water
quality monitoring sites for the CWE™ WRD science centers collabarate with other federal
agencies (both within snd outside of DOT), state water agencies and private stakeholders ina
variety of water-related programs.

Water Science centers provide federal resources and share technical and scientific expestise with
states and other cooperators. Water science centers are primarily responsible for collecting and
analyzing data in a standardized format and implementing the ohjectives of several WRD
programs. These programs inclhode the Cooperative Water Program,_ programs within the
Hydrological Monitoring, Assessments Activity and Research Activity, and the Water Resougees
Research Act Program. WRD science centers incorporate the mission of the WRD, which is to
“provide relighle impartial timely information needed to onderstand the nation’s water

7 Bach centes’s program description and fanding can be found in USGS Bederet Justifications and Pecformance
Information Fiscal Year 2011, T-41.

= The CWP also condncts hydralagic stedies across states, standasdizes data, helps resalve mter-jerisdictional water
disputes, and Enks stakeholders with the larper netwerk of USG5 menitering sites. The CWF also leverages federal
funds with fands from stakeholders to mdertake data collection and research. TSGS Bedzet Fustifications amd
Performamce Information Fiscal Year 2011, E-27.
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Authorizafion

Since 1879, USGS has smdied water availabiliry, water quality, drooght and flood hazards. The
WERD is authorized generally under 43 T1.5.C. 31, and it establishes TT53G5 s aothority to examine
resources of the copntry. BRD science cenfers are individoally authorized under various laws, and
have also been created administratively.

Orgamization

The 17 BRI science centers directors repart to the 9 TISGS regional executives. Guidance for
BRD science centers come from regional execotives | three repional directors, end the BRD
national office in Virginia. BRD science centers follow anmmal guidance and strategic directives.
Most of the science centers in BRI also have field stations where research is conducted.

These are WRD science centers in every state and in three regional research offices. The state
presence was established to condoct a federal inventory of water resources. Science centers are
the ke operational units of the CWE.

The science center directors feport to regional directors and the WRD national office. They also
mest with and collaborate with state agencies and local cooperators to determine pricrities and
mmgﬁsfuwh“haﬂﬂmmﬂemmmm,ﬂﬁemsmmmmm
Research Institntes. These instimites receive grants from 175GS to conduct research and education
efforts at 54 land pront vniversities throoghoot ﬂﬂmtty.’Th!;rmmﬂnﬂzzdunderﬂEWamt
Besources Resaa:rdlm,n and receive §6.5 million in sppropriations annoally.

Recent Funding

For FY200% BRD science centers received $103.4 million; for FY2010, $103.6 million; and for
FY2011, the request is $103.6 million. BRD science centers do not gensrally levers ge fonds from
stakeholders or other agencies. There are some exceptions, for example, the Western Fisheries
Research Center receives fonding from power marketing agencies (e.g., Bonneville Power
Administration) to conduct stodies. ™

WRD science cenfers receive fonding twough programs in WRD. For example under the
Cooperative Water Program, fending is provided to operate science centers. Fonding for WRD
scienre center activities also comes from cooperatoers soch as other federal agencies state
apencies, and private partners. For examgple in the CWE there is approximately a 70:30 cost-
share rafin for fends between the cooperator and TSGS. 3

“ Persomal commenication fram Ward Staubitz, USGS Cooperative Poogram Cocedinator, Restom, VA, April 9, 2010,
mmm{l}nnmtuﬂdﬁu:ﬂmumamﬂ piomal water problems; [ 2) provides technology tansfes,
amd (3} provides for the training of scientists and engineers. Grants mder this program mmst be matched by the

P L 9E-242, a5 amended
%mmmm:mmnsnﬂsmmnﬂm.nﬂm.vamamm

* Persemal commenication frem Ward Saanbitz, USGS Cooperative Propram Cossdinator, Restom, WA, Ageil 9, 20100
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Fish and Wildlife Service

With very few exceptions, nearly all parts of FWS are heavy consumers of science Some parts
are also prodocess of science. In addition to research on the fondamental questions of science in
habitat and species management, the agency is a user and prodocer of basic scientific information,
such as collecting long-tern monitoring data.

FWE conducts monitoring and inventory in several programs, most notably in rsefoges and in
mdgratory bird management Populations of breeding birds have been monditored for decades, and
while such data were originally nsed primarily to set waterfow] nating quotas, they have proved
useful to people studying more complex phenomena such as climate change and drought. Many
mmmhawsmmu@amundmmmm
science needs. mmmummmmmmmm
programs for decades_ tracking wildlife populations (incloding waterfow] especially) and their
flociuations, dstributions_ ef.

As recently as the FY2009 FWS Buodget Tustification soch programs were not broken oot as
separate lines in the budget. That year, FWS stated that the “Wildlife and Habitat Management
bodzet element ... [employs] actions such as the inventory and mondtoring of plant and animal
quality and guantity.™ The same year, the Migratory Bird Management program) proposed $36.1
million for the Conservation and Monitaring element ™ In FY2011, FWS proposes adding $3.0
millicn to Wildlife and Habitar Management for refuges for “building the landscape-scale long-
mmmmmm&mummzmu:mm,mm
emphasis on a landscape-scale and an interconmected network may have begon in FY2010,
inveniores and monitoring programs bezan long before that.

FWS has had a Science Advisor to the Director for more than a decade; the position was added to
the formal FWS arganizational chart in FY2011 at the same level as an assistant ditector. Among
other doties the Science Advisor participates in the deparoment-wide biweekly meetings of all
agency science advisors. In addition, FWS formed a Service Science Commirttes in 2005. It
consists of four permanent members (the Science Advisor to the Director; the Branch Chief
Mational Conservation Training Center; the Science Liaison to the International Association of
Fish and Wildlife Agencies; and the Science Liaison to USGS). There are nine members who
represent both users and producess of scientific information in the agency; they are appointed for
staggered three-year terms. There is also a Directorate Oversight Council to oversee the activities
of the Committes. The Council is made up of two Regional Directors | two Assistant Directors,
and the Science Advisor [ts primary role appears to be advisory for policies and standards, rather
than supervisory. The doties of the Committes are to

”Purmmyl:, see TS, Fish and Wildlife Service, Conservation in Trannition: Leadimg Change in the 215t Contury,
‘Washingtom, DIC, Tan. 28, 2010, pp. 1-10,

hitgifermre fors. ponhome e atwne P00 pd T ons T-mnmition Poblicem Tan 2809 gdf

o Fizh amd Wildlife Service, Bm:grthn‘g'itm mfﬂ]’umn.ﬁq"nrmﬂm Fiscal Fear 2009, p. NWR-11.

* hid |, p. MB-1.

b Fizh amd Wildlife Service, Budget }u.n‘g'itmm mfﬂ;bmnjq"ﬂmn Fiscal Fear 2021, p. NWR-11.
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prepare special repoits and recommendstions; nﬂmkclus&l}rmﬂiﬂmmemﬂu}uﬁnﬂ
exhenu]pmmpmmmmmdluwemﬁshaﬂmlﬂhﬁm

FWS also has a policy on peer review and a science code of ethics. The FWS Scientific Code of

Professional Conduct states, among other things, that FWS scientists &re to “place religbiliry and

objectivity of scientific activities reporting, aﬂinpphmtl:ncfsmﬁﬁﬁcramlts ahead of personal
gmnnraﬂeg:mnemu:huhﬂsuﬂctgammm

Landscape Conservation Cooperatives

Landscape Conservation Cooperatives began as a concept initiated within FW35. In 2009 DOI
identifiad the I CCs as a useful part of the Climate Change Adapration Iniviative. See. 3(c) of 5.0.
3289 directed that Inferior agencies “work to stimulate the development of a network of
collaborative [LOCs]. .. [to] work inferactively with the relevant DO Climate Science Center(s)
and help coordinate adaptation efforts in the region ™ At the time of the Order some cobperatives
had already been founded. The LOC partners ave federal state, oribal, and local governments as
well as private landowners; specific federal partners may vary from region to region. Other than
the offices of individoa]l LOC coordinators, an LOC may be a virmoal orgenization withoot a
physical presence or aggregation of scientific professionals in a specific location.

The mission of an LOC does not appear to be formally stated in the agency’s materials, bot an
FW?3 descrption of LOCs states that they are intended to “inform resource management decisions
to address landscape-scale stressors incloding habitar fragmentation, zenstic isolation, spread of
invasive species and water scarcity—all of which are accelerated by climate change ™ And
forther they “support adaptive resource management by evalnating conservation sHategies.
maintaining and sharing information and data, and improving products as new information
becomes availabla ™ Strocturally, each LOC is to have:
* a3 Steering Commitiee of executive and management level representatives from
partner organizations, which will provide management direction and set
pricities:
= an LOC coordinator;
= g science and technology coordinator;
* GIS capacity;
+ population modeling capacity;
= monitoring and evaloation capacity; and
- dm:innuﬂysisupaﬁsau
Li&Cs are both clients of and partners with CSCs, the CEST network and the CRUs. Drata and
information sepplied by the LCCs are intended to be available to land managers at all levels of

* e hety:fiurww fam. povizcience! Service ScienceCommittes html

* The Scientific Code of Professional Candnct is available at hety: s fos_govipalicy/21 26w 7 pdf.
= See hetp:fivrww fas. poviscience! SHO/pafLOC_Fact_Sheet pdf.

* Sae hetp:fiurw fas. povizcience! SHC/pdf L CCIfoBull i FarmandF anctionD1 1610346
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government and the private sector LOCs are based in_and focus on, a specific geographic region
They inchde muoltiple states within theér boondaries. (See Fignre 3.) Proposed additional fonding
in the FWS5 FY2011 Bodges is intended to increase the network of LOCs from 9 to 12, with an
evenmal goal of 21 LOCs. (However, the FWS website gives somewhat different nombers: 16
LCCs are “being developed, ™ of which 10 have operational plans.® The source of the discrepancy
is nnclear )

Funding for LOCs from FY2009 through FY2011 is difficult to determine becanse LOCs per se
are a seemingly new creation first proposed by the Obama Administration for FY2010. Theic
fonding is throogh the Climate Change Plannding and Adsptive Science Capacity within the
Besoorce Manapement accoont in FW5. Within the Climate Change program, it appears that all
activities are channeled through the LOCs. The FY2010 level was $20.0 million; the FY2011
reguest is $28.8 million However as many FWS docoments note, LOCs build upon existing
programs, and it should not be assumed that the programs now under the LOC umbrella received
no fonding before FY2010.

Partners in the LCOCs may be regional organizations. The North Atlantic L OC, for example, has
four founding partners: the Atlantic Coast Joint Venture, the Eastern Brook Troot Joint Venmre,
Atlantic Coastal Fish Habitat Partnership, and the Begional Conservation Needs Program The
four founders in torn have varions combinations of federal state tribal local and non-
governmental parimers. The membership of Arlantic Coast Toint Venmooe (2n crganization devoted
to bird conservation along the Atlentic fvwey), for example consists of 17 state wildlife
agencies, 4 NGOs, and 4 federal agencies (FW5; NFS; F5; and the USGS Pament Wildlife
Besearch Center).

With a somewhat vagoely defined mission, and relatively litfle history, it would be difficult to
determine whether LOCs are sccomplishing thedr missions. According to an agency fact sheet.

AN LICCs will perfiorm basic core fonctions snd provide the same zemeral kinds of prodocts
and services that will help parimers meet shased landscape-scale objectives. Although the
roles of LCC members will vary from one LOC to another, depending on their

responsibilities, interests, and orgamizational capabilities, each LOC will be an intesral
component of the national netwaork, with consistent strocture, governance snd operations **

Joint Ventures

Toint Venmres for the conservation of migratory birds were created pursnant to the North
American Waterfow] Manapement Plan signed by the Secretary and the Canadian Minister of the
Environment in 1986, Originally focosed on watkerfow] they have expanded to inchede other bird
species and entire flyways.® They have, according to FWS “formally accepted the responsibilicy
of implementing national or internaticnal bird conservation plans within a specific peographic
area or for a specific taxonomic grovp.."

2 hep iwrwrw foes. povlscience SHC loc. heml, viewed Apeil 3, 2000, The LOCs with opeations plans 2 named Acric,
California, Grear Nerthem, Great Pladns, Gulf Coastal Plains and Owarks, Nocth Aslanric, Noeth Pacific, Pacific Llands,
Plainzs and Prairie Potholes, and South Atlantic. The others listed 2 Appalachian, Desart, Gulf Coast Praide,
Peninzular Florida, Upper Madwest and Geeat Lakes, and Western Alaska

= fovailable at hetgeffarwrm fws. povsciencel SHC/pdf T OCInfoBnll | FormandFunction0] 1610, pdf.
* For mae inf iom om Joint W, see hitgoifmrerw fors. ponbindhabdmot Todint Ventnoesindex shom
© Joint Venmee Fact Sheet, available at hitp e fors pene b irdhabitatTointV entere o Thefine T <him_
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Figure 3.Landscape Conservation Cooperatives
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Of the 21 cumrent Joint Venmres 13 are geographically based, while 3 cover one or a few related
species. (In addition Canada has foor Toint Ventures of its own ) They are supported within the
FWS budget throogh the Migratory Bisd Management Program, with an FY2010 budger of §14.1
million. Joint Venrures have many partners: federal state and tribal agencies local povernments,
NGOs, and other stakeholders. According to the FWS Division of Bind Habitat Conservation, the
goals of a joint venture are:

biological planning, conservation design. and priritization:
progect development and implementation;

manitoring, evaluation, and applied research activities;
communications and outreach; and
fumd-raising for projects and activities **

As the list makes clear, while scientific sesearch mondtoring snd related activities are a goal of
Toint Venmres they are part of a larger list of objectives. Toint Ventures may participa in other
programs such as LOCs, or be consumers of research produced by CESUs, CRITs, ete.

Fish Habitat Partnerships

FWE also participates in Fish Habitat Parinerships (FHP's), organized under a vobontary program
called the Mational Fish Hnﬁmtmmmm.ﬁﬂmﬁngmﬂsmnm, the NFHAP
iS50 i5 10 carry out “a cooperative nationwide program to conserve (protect, Tesiooe amnd
enhance) the habitats of the Nation's marine and freshwater fish pogulations.™ States, wibes and
other stakeholders are members of the varioos FHPs. FHPs may pasticipate in other programs
such as LOCs | or be consumers of research prodoced by CESUs, CRUs, eic. The FHPs may be
based on a geographic region, an ecosystem, or particolar species. FWS provides scientific and
technical assistance to the FHPs.

The FHPs fond projects, and FWS contributions to projects may be matched as much as three to
one for some efforts. FWS participation in FHPs falls under the Fisheries Habitat Assessment and
Bestoration Program, which was fonded at $27.1 million in FY2010. Like the Joint Ventures for
birds, the FHPs treat momitoring and scientific research as part of 2 mission that has several other
components. There are corrently 17 active parmerships, and 4 parmesships that are in the
planning and development stage.

National Park Service

The National Park Service outlines two distinct roles for science in the NPS—to use the best
available science in park management (commonly referred to as “Science for Parks™), and to
encourage research in parks that benefits society as a whole (referred to as “Parks for Science™).
NPS is embarking on an effort to expand the mole of science in NPS resource management
decision-making. To help lead this effort. o new position, the Science Advisor to the Director, was
created in November 2009. The science advisor is located in the Washington DC. office and

o hitg e fors. g irdhabdan Todmt Ventnoe o Thefime TV _shim.
" For more on the NFHAP, see its website at hep/fshhabitat arg/.
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does not have additional staff. However, each of the seven regional offices has a chief scientist.
The NPS has developed 10 strateric science poals for the agency among them advancing the role
of science within the NP5 and developing a state-of-the-art agency science program

In 2004, a National Parks Science Committes (commissioned by the NP5 Advisory Board)
submitted a report with recommendations on fomre directions for science and scientific resource
management in the parks. Among the findings were that it is essential for seientific knowledge to
be at the base of efforts o preserve ecological resources in the Svystem, and the NPS needs to
enhance its corrent infrastroctre and capabdlities for conducting inventorying. monitoring feld
park should serve as a center of enlightenment and that the Narional Park Service should serve as
the world's leader in stimulating, synthesizing and wiilizing place-based science ™™

In 2009 the National Parls Conservation Assoriation (a private conservation ofgamzation)
convened an independent “National Parks Second Century Commission,™ chaired by former
Senate Majority Leader Howard Baker Jr. and former Senate Energy and Natral Resonrces
Committes Chairman J. Bennett Johnston Jr. The commission sohmitted a report to NP5 and the
public. One of the recommendations from the commission's science committes was to

Enild a balanced program of resesrch for national parks that can only come from an
intermally directed research program. The program muost Cenier npon in-park, of mordoring
program-based, research scientists. The National Park Service science effiort shoold contirne
todraw heavily on parmecships with academe, and especially II5GS, but Congress and [the]
HIﬁmslP:kaewimmsulmpmvideadeﬁmﬂsﬂNmmﬂ Park Service research
positions.

Science in the NP3 is conducted by NP3 scientists and other professionals, incloding 1ISGS
scientists unvessity facolty throogh CESUs and Research Learning Centers and various other
networks, inclnding DOT initiatives (such as the Climate Change Response Conneil and the
Regional Climate Science Cenfers), cooperative agreements contracts, and other provisions. A
policy on scientific integrity and peer feview has been in draft form for about 3 vear and awaits
the finalization of an overarching deparment-wide policy on the same topic.

NPS works with and uses USGS science support stafl for many needs; indeed USGS is an
essential pariner for NPS science However 1ISGS often concentrates on scientific research that
can be published in peer-reviewed jonrmals. While the findings of these research stodies are
useful the NPS also is responsible for data collection that may not result in publication:
collecting inventory and monitoring data, delivering science for decision-making, and edocating
agency staff and the public. Furthermore, some NPS officials claim that the costs of obtaining
scientific services from USGS are often impracticabls enconraging NPS to perform the work in-
hoose or to obtain services elsewhere " Thos, the Science Advisar to the Director sims o move
toward an in-house science program to complement TTSGS wordc

® The ten sirategic science goals were approved by the NPS Danecior at 2 My ber 29, 2000 Mational I eadership
Council meeting. Axzilable at hitp Jiwrwor apsretioees. orp'onpan’ 200 Ofinewly-ap proved-goal s-nps-sciemce-program.
* National Park Science Committee Beport to the Mational Park Systern Advisory Board, March 2004, Page 3.
hitgoifeere namre nps. poviscenceresearchi ScienceC ommirteeReport 2ndE dition. pdf.

™ The Mational Parks Second Centery Commizsion Science and Materal Resonrce Committes Report. Page 7.
Arrailable at: kitpJfwerw nps. govipose/ nateresciencenplosd Second Century. Science Report paf.

™ Persomal comversations between CRS Analyst Angela Zahniser and several NPS efficials.
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The Natural Resource Challenge

The Namral Resourece Challengze (Challenge) was an initiative which was annoonced by NPS
Drirector Robert Stanton in 1999 to strengthen nateral msonrce mana gement in the NP5 system
and to improve the use of science as amga:lw_ﬂtmd_n The Challenge which spanned over
seven years, included plans to establish programs and to promote the ideas of “perks for science™
and “seiences for parks."” Major scientific components of the Challenpe were the Inventory amnd
Monitoring Program_ CESUs (described above), and Research Learning Centers. By 2007, $77.6
million had been added to the NP5’ base budget. Most of the programs that were apthorized as a
result of the Challenge remain active today as part of the Service's normal operating fonds. The
Challenge engineered how science is nsed and applied in the agency.
Guoals of the Watural Resource Challenge were
1o increase inventorying and mondtoring capabilicy;
to provide increased sugport to programs and projects designed to maintain and restore
park namral resources;
to improve awsreness of parks as “natoral laboratories™ for use by scientists;
to ensure the poblic has access to corrent results of research activities condocted within
the parks; amd
® 1o partner with universities federal and state agencies and others to implement the
Challenge. ™

Inventory and Monitoring Program
The larpest component of the Namml Resource Challenpge is the Inventory and Monitoring
Program (L&MW Program). The purpose of the LM Program (since 2007 independent of the
Challenge) is to collect cepanize and make svailable nameral resoures data and to transform data
into information throegh analysis| synthesis and modeling. The primary goals of the TS&M
Program are to:
*  inventory the namral resoorces under WPS to determine thedr natere and stans;
= monitor park ecosystems to better understand thedir dynamic naoere and condition
= establish namal fesoorce inventory and mondtoring as @ standard practice
boondaries;
* infegrate nateral resource inventory and mondtoring information into NPS
planning, management and decision making; and
& share NPS accomplishments and information with other naneral resource
orgenizations and form partnerships for atmining common goals and objectives.™
The &M Program provides goidance. fonding and technical assistance for 12 baseline natnral

™ See NPS Peess Release, available at hrtp e patene ngs. povichallenpe/original pressoeleane cfm

™ Adapted form the Mational Parks Science Cammities Repoct to the National Park Systemn Advisory Board, March
2004, See hirpiiwww. namre nps. gov'scienoenesearch/ScienceCommedttee Report 2 md Editson. paf. Pages 9-10.

™ NP3 Investory and Memitoring Propram website, hitp /iscience natere aps. sov/imindex cim.
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Narural Resource Bibliography

Base Cartography Data

Air Quality Data

Air Quality Related Values

Climate lnventory

Gealogic Resources Inventory

Saoil Resources Inventory

Water Body Location and Classification

Baseline Water Quality Data

Vegetation Inventary

Species Lists

Species Occurrence and Distribution™
Orgarnization
The NPS has organized the park units into 32 ecoregional networks with the objective of ensuring
data guality, security, longevity and availability. (See Figure 4.) Each network supports a core

staff who conduct the day-to-day activities of the network and collaborate with staff from other
parks to implement monitoring in the parks.

Figure 4. National Park Service Ecoregions.

Heethanat

! n lempee o
Klanash Colurbis | : AT N o~
BN Jruoky  mecman Gt Lakes X
; Yellzwatos s Grect Mains e | Eactan ..
'l 1 | — | B R e
=3 % § . :
Sur Swre  Norheral || ! P Dl Ly Somnal
Franzica . Mews ., Codorads ) X e
oy \ Hzorthand e
Loy Aren .\';qhm Platces | — | - aatnonal
J y g
N Y Camzariad ! 5 ﬁ‘,",:"
St okt 5 S
o | somnxn : " s A
MuodRerransen Colorads \ L \.“ A atarek
Canat Sanmwan Patass  Scuthen Mein £ "\,‘ QT
Lesert - Higharde

Soneh Blardta

Caridbean
Bum\-u; 3 ¢ - % Tt
Wesa  Soikbwmt sucitic P
swss e Teland
Source: National Park Service FY201 | Budget Justifications. p. ONPS-17.
™ Natmeal Resonsce In ies in National Parks website. See htrp//science nature. xps. poviim/i yindex cfm
Congrezsional Research Service 27

B-32



Science e mremmun.fmw

Research Learning Centers

The “Parks for Science™ portion of the Natural Resource Challenge contained several
components. The largest component consists of the Research L earning Centers. The concept of
Research Learning Centers was first established in the Natural Resource Challenge Action Plan.
The Centers (independent of the Challenge program since 2007) have resources based on
geography, landscape, culture and history of the area. They are public-private partnecships that
involve researchers, universities, educators, and community groups. There are currently 20
Centers, 12 of which are partially fonded by the NPS.™ (See Figure 5.) Funding for each of these
twelve centers varies by center.

One of the primary goals of the Centers is to attract non-NPS scientists to conduct research in
national parks. These scientists assist park managers by conducting research on prioritized park
projects. Additionally, staff at the Centers have the expertise to synthesize the infarmation and
transfer it to local communities and electronically to a wider audience.

Figure 5. NPS Research Learning Centers
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Agenda for Climate Change Response

The NPS coardinates several activities in an effort to respond to climate change. All activities fall
under three components: adaptation, mitigation, and communication. In January of 2009, the
NPS formed a Climate Change Response Steering Commuittee, under the directorship of Natural
Resoorces Stewardship and Science. There are approximately eight full time employees who
work exclusively on climate change issues. About half are based in Fort Callins, Colorado. The

™Available at- herp//www natere nps.govileamningcenters/map.cEm.
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others are placed where needed. A goal of the steering committes is to complete a long-range
stratexy and action plan. This strategy is stll under review and is not yet available poblicky The
COMmmities aims to establish a program for core staff and field-based projects which sopport the
efforts of the three main fields. These climate change response activities all occur within the NPS;
however according to NPS, the activities and projects are commuicated with and when
appropriate, coordinated with the DOL Climate Change Besponse Coumeil

NPS climate change efforts and activities have been ongoing for several years. However the
gctivities became maore integrated in FY 2010, with the appropriaticn of $10.0 million for NP5
climate change activities. New fonding for climate change activities in the FY2011 budget was
not requested. The WPS will continne to use the fonds provided in FY2010 to continue work on
profects begnn with those fonds. NPS plans to direct $0.9 million toward the anticipated DOT
Climate Science Centers; nearly $6.1 million toward I andscape Conservation Cooperatives; and
$3.0 million for monitoring and data collection sctivities.

Bureau of Land Management

The Federal I and Palicy and Management Act of 1976, commonly called BLM s Organic Act,
provides suthority for BLM to condoct science on its own of cooperatively. It states that the
Secretary of the Inferior “may condoct investigations stodies, and experiments, on his own
intiative of in cooperation with others, involving the management protection development,
acguisition, and conveving of the public la:mh."ﬂ“‘iﬂimgnrdm BLM land use planming, the law
forther requites nse of “a systematic interdisciplinary approach to achieve integrated
consideration of physical biological economic, amnd other seiences "7 Orther laws  resolations
and other directives goide BLM in the condoct of science. For instance the National
Environmental Policy Act (WEPA) directs that agencies nse 4 systematic, inberdisciplinary
approach to ensure the infegrated use of natural end social sciences in planning and decision
mhﬂg“&ﬁ:hmyha\remhmpantmthemmn

BLM has several organizational components to address its science needs. The agency has a
Science Advisor, whose primary responsibilities are 1o recommend science priorities; coordinate
science programs with other agencies; and advise BLM leadership on science paolicy issues,
inclnding the intepration of science with land use planning and land management Other
orpanirational components inchide Rerional Science Coordinators and the Mational Dperations
Center, Dvision of Besoores Services. This Division is to sepport other BI M affices by
providing physical biclogical and social science assessments; architectore and enpineering
sugpart; library assistance; mapping science; photo imaging; geographic information systems
apphuﬁms;mlipub]jmﬁmsw“

In 2008, the BLM revised its Scisnce Stratezy, first issued in 2000.% The Science Strategy
discusses the role of science in BLM, sets out a process to identify BLM's science needs,

T AIWELC. wec. 1737,

™ 22 USLC. sec. 1712cKZ).

™A WEC. sec. 4332

* For mae inf iom em the Mational Opecations Center, see its website at hitp oo blm goviasicl.

¥ For more information en the Science Stategy, see Burcau of Land Maonspement Science Strategy, 2008, issned
September I, 2008, om the apency’s welbzite at:

{oontineed....)
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addresses how BLM can communicate its science needs to science providers and share resalis,
describes opporunities to condoct science on BLM lands and suggests an approach to implement
the strategy. A draft implementation plan is under internal review.

emplovees of the BLM_ issned a position statement in 2007_ The statement called on BLM o
inrrease ifs instinstional capability and commitment to ose science in developing policy,
condocting NEPA analyses, and making land manasement decisions. PLF asserted that BLM
needed to make 4 stoNEEr cOMMimMent to implementing its Science Strategy and acqoiting the
TesOIMCEs DO A5 science is Eiven appropriate consideration in namral fesource Management_
Oither recommendations included reestablishment of a Science Advisory Board to provide
independent connsel to the Director on linking policy to science; establishment of a National
Operations Center to soengthen the link between science and decision making; and development
of puidelines and policies for scientists and managers to foster independent and objective
scientific input into palicy formulation

Some PLF recommendations have been adopted by BLM, such as the establishment of the
National Operations Center. Other recommendations have not been implemented to date. For
instance the headquerters office has not established an agency-wide code of ethical conduct for
scientific research and development although a draft policy on scientiflic peer review is commently
under nternal review. Moreover, BLM's MNational L andscape Conservation System, comprised of
abouot 27 million acres of specially protected conservation areas, has established poidelines for
conducting science on Danits in the System

BI M seels science informarion and support not only from its own staff but from science
providers ootside the agency. The agency estimates that over ten years, an average of
approcimately $13 million in anneal research and developmen: fonds has gone to outside science
providers_ with about 75% to federal parmers and 25% to non-federa] parmers. Among the non-
federal providers of science are state crEanizations  non-EOVErnment organizations, and
universities (such as those in the CESTT nEtv.u:k}.“Th! agency claims that there have been
substantial savings in obtaining science_ technical assistance and edocational information through
the CESUs, and that the smdents and faculry of the participating universities have benefired
subseantially: ®

Federal providers of science to BLM inclode the Forest Service. Apricnliural Research Servics,
and Namral Resources Conservation Service, all within TUSDA_ as well as the National Oceanic
and Armmospheric Administration (in the Department of Commerce), the MNational Science
Foundation, and the Mational Aeronaotics and Space Administration The BLM gelies on other

{-..oontinmed

hitpifarere him. goe'p pdatafecimedialib b imfeoPlasning_and Renewable Reconoces Par 1244 Pile dan/SrienceStot
eeyWEBRI0G-00Wek pdf

= See F5-3107, The Role of Joience in BLM Land Management Decirions, on the website of the Poblic Lands
Fonndation at hitp e publicland ecgi.

= Iformation provided by BLM om April 8, 20100

"mmﬁum&:!m 10 pears, soughly 10% of it resezoch and development fanding for outside science
providers has pone to eniversities in the CESU network. Infoomarion. previded by BLM on Agesl 1, 20000

= Burean of Land Ma m Instrection M dum Mo, 2007-103, Designation of State Cooperarive Ecorystem
Studies Uit Coordinarors, Aprl 17, 2007. For a foller description of CES1s, see above mder

Committess, Centers, Programes, and Coopemative Units™ and the CESTT website ar hitp2(foraor. oo proednd.
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DO agencies for science expertise. According to BLM_ USGS is @ major partner and science
provider to BLM. BLM contends that the agencies work closely on a wide range and large
nomber of research projects, with major areas mvolving landscape health fire management soil
modeling_ and wildlife habitat research Examples of recent 1ISGS research projects condocted in
cooperation with BLM inclode an assessment of lvestock grazing across the sagebrush biome; an
analysis of fire behavior in blackbrush ecosystems; an estimation of soil and vegetative recovery
time from anthropogenic disturbances; and the development of a regional spproach to wildlife
monitoring related o eneqgy exploration and dﬂehpclmﬂﬂokndn.“

Examples of Science Research Partnerships

Arccording to the agency, the vast majority of BLM science efforts involve research partnerships.
A few of the larger efforts are described below. ™

North Slope Science Initiative (N5S5I)

The North Slope Science Initiative (NSSI) was developed by federal, state, and local
governments to facilitate and improve collection and dissemination of ecosystem information
pertaining to the Alaskan North Slope. Iis mission is to improve scientific and regulatocy
understanding of terrestrial agoatic and marine ecosystems for consideration in the context of
resonrce development activities and climate change.

While BLM is the administrative agency, activities of the NSSI are directed by an oversight groop
whose membership includes federal state and borough land managers. A science technical
advizory panel advises the oversight group on issues soch as the identification and prioritization
of inventory, monitoring, end research needs. The panel is to consist of wp to 15 scientists and
suhsistence nsers_ Alaska native entities conservation ofganizations and academia.

The N55I was authorized by the Energy Policy Act of zms.“mwmfumm
FY2010 was $1.0 million and the Administration is seeking level fonding for FY2011.

Southern Nevada Agency Partnership (SNAP)

The Southern Nevada Agency Partnecship (SHAP) is a partnership of the four major federal land
management apencies: BLM FW3S NP5, and Forest Service It foruses on the 7 million acres of
federal lands in Soothern Nevada. The SNAP interagency science and research team is organized
to develop and implement an interagency science program to inform decision making regarding
natoral resources, colioral resources, and homan use of federal lands. The program is to create a
consistent scientific approach across agency boundaries as 3 complement to individoal agency
science and research activities.

™ Iformation provided by BLM om April 8, 20100
“mm:ﬁuﬂmhf&mcﬁnummiymﬂmﬁlﬂ&m
= PL 109-38, Sec. 348,
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While SNAF was established in 1997, the interagency science and research team was created
abount & decade later The effort does not have dedicated fonding although gron: fonding through
the Sowthern Mevada Poblic Land Manapement Act has been approved to implement the program.

The foor agencies have active partmers_ such as the Southern Nevada Conservancy, State Historic
Preservation (ffice, and Owtside I as Vegas Foondation. The Public L ands Instituse at the
University of Nevada, Las Vegas has worked with SINAP to facilitate education outreach,
research, end volonteer projects.™

MNational Integrated Land System

The National Integrated Land System (MILS), which is being decommissioned, has been a
coordinated effort that has sought to provide cadastral records and land parcel information in a
geospatial format for the benefit of both land managers and the public. It has been a joint effort
coordinated by BLM and the Forest Service, in partnership with states, counties, and the private
sector. The system has provided a means to collect store, and geographically display a range of
land withdrawals range allotments and pastures wild horse and bormo herds and mana gement
areas, rights of way, abendoned mines energy leasing and mining claims. The information is
available to the public for information mapping, graphics_ and planning through a web-based toel
called GeoCommunicator. ™

BLM records indicate that NILS was established in October. 2001. It never reached full
fonctionality, according to BLM. In 2009 the agency decided to decomumission the system due to
defiriencies related to the quality and relisbility of the data ™ which contained large. varions_ and
antiquated data sets. The system was umable to recognize and resolve differences among these
data. The 200% decision to decommission NILS followed a gap analysis, which conchaded that
‘[c]onsidering the volume and magnitude of the deficiencies in this GAP Analysis the team finds
no alternative but toreﬁreﬂmsysm‘n

‘While deciding to retite WILS, BLM simoltaneously decided to continoe the GeoCommunicator
so that the public can continms to access the data until 4 snitsble replacement can be found. The
agency expanded its data disclaimes on the systemn’s website, which corrently inchodes a
staterment that “no warranfy, expressed or implied, including accuracy, relevancy, timeliness,
utility, aor completeness of the data and information is made by the BLM._."™ Funher the agency

¥ Additional infeemation en SHAP is availible on the p hep s webzite af hitp 2w snap.pen.

* Information ea KILS and the GeoCommenicator is availahle an the BLM webzite at

hitpiferers him seaeelstienprog mnne s himl and

hogfeerehim poeanils'GeoCommy'decemenes/T9ILS data_themes public pdf The GeoCommumicator has its own
webzite af hitp2/forwwr peocommenicater. pow GeolCamm/index shim.
“Aqmimwmwmmnm&uﬁkammmgua
ooordinated approach te fedemlly manaped parcel data, =it cemnsins mech more 2 et of technologies tham a sowoce of
parcel data ™ See Natiomal Research Conmoil, Natiomal Lowd Pareef Dieda- Aﬁﬁmﬁrrhﬁm,%uwm
2007, p. 3.

* Bureaw of Land Ma __ imtermal inm with date stamp of Sepiember 15, 2009

* The data disclaimes is om the BIM websive at

hotgifeere him seenils'GeaComm/'derements/ WIS data themes poblic pdf, p. 3.
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is pursuing 4 business case for a new national infegrated system, with the hope that newer
technolopies will make that goal achievable ™

The appropriation for NILS was $2.9 million for FY2009 and $3.3 million for FY2010, and the
Administration requested $3.4 million for FY2011.% Aceording to BLM, monies are being used
for decommissioning activities continnation of the GeoCommunicator, and exploration of a
replacement for NILS.

Science Initiatives and Agenda for Climate Change Response

In addifion to science research parmerships addressed above BLM is engaged in o romber of
science initiatives. B M now considers these initiatives to be key efforts in the agency's and.
D00 s climate change strategies. Specifically BLM inchodes the three indtiatives discussed here —
ecorerional assessments; the healthy landscapes program; and the assessment | inventory, and
monitoring strategy — as components of its climate change adaption efforts ™ The BLM recently
created a position at the headquarers office for a Climate Change Coordinator, who works in

InFY2010, BLM received $15.0 million for the Secretary’s Climate Change Adaptation
Initintive. The FY2010 Budget Tustification described how the climate change fonds were to be
used: “Within priority eco-regions, much of the work will directly benefit Burean lands within
the National Landscape Conservation System ll'.bil'l..l::S‘,}."!'T

Of the $15 0 million, $3.0 million will be used to conduct ecoregional assessments, $1.5 million
to support the development of adaptation strategies in targeted areas_ $3.0 million to collect and
store native seed; and $7.5 million to review existing land vse plans and use authorizatons to
and adaptation projects.™

It should be noted that, while the fonds were appropriated to the Sodl, Water, Air (SWA) program,
the fends are being applied cutside of that program. The SWA program is its own sobactivity, and
neither the NLCS nor the ecorezional assessment project is part of the SWA sobactivity. The
FY2011 budget request states: “Fuonding is provided to these [Climate Change Adaptation]
Inditiatives through the Scil Water & Air Program for administrative convenience bot is not
mugedhyﬁel;ugrm.ﬂrﬂhmmeﬂmnge&ﬂapﬁvelﬂﬁaﬁwwﬂl increase ecoregional

ASSESSTNENLS . .. .~

The FY2011 BLM Eudget Tostification states that BLM climate change adaptation indtiatives ame
being coordinated with other DOI bureans and other partners through LOCs. Elsewhera the
Budget Tostfication states that the climate change implementation strategy for BLM assomes that

* This information was poovided by BLM on Apdl 8, 2010,

“ the past, some fanding for LS was provided thoomgh the Forest Service. The FY201 1 FS Budpet Justification
dmes not appear to identify an FY 2011 request for famding for KILS.

™ See B of Land Management, Budper fustifications and Performance Information, Fiscal Fear 2011, p. F21-F
24, The identification and description of these efforts were provided by BLM om April §, 2010

¥ BLM FY 010 Budget Fastificarions, page F7.

* DIOI budpet highlights, avadlable at: hitp-iwww. dod pov/hndget/ 2010/ 1 0Filite BADOT pdf p. BH-5.

* FY2011 BLM Budgzet Fustifications. Sex comments section an page IV-28.
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DOl agencies “establish a coordinated infrastrocture of [LOCs)_ supported by [CSCs], and an
integrated climate mondtoring approach ™ The Administration is seeking $17.5 million for
FY2011 for climate change.

Ecoregional Approach for Managing Public Lands

BLM is developing an ecoregional approach for managing poblic lands to better nnderstand and
coordinate responses to complex and widespread challenges that cot across land ownership.
Examples of challenges affecting some areas inchnde increasing wildfires invasive species_
energy development, urban growth, and drought. The ecoregional approach has two madn
componenis: (1) a rapid ecoregional assessment (REA), which synthesizes existing scienre
resanding resource conditions, twends, and management; and (2) ecoregional ditection which
identifies BLMs key management priorities for the poblic lands withen an ecoregion. The goal is
for REAs and ecoregional direction to provide the science and management framework in a
coordinated mannes o address diverse resource values given new land wse demands and complex
and sccelerating environmental changes.

REAs are called “rapid” assessments becanse they use existing information and genecally are
completed within 18 months. The assessments are condocted across land ownerships, and thedir
scale is large—ecoregions vary in size from abous 11 to 88 million acres. BLM expects that REAs
may be helpfol to the varoons landowners in a region. BLM intends to use them to identify and
coordinate resource conservation rehabilitation and development priorities. For instance BEAs
highlight and map arsas of high ecological vale including essential wildlife habitats and
corridors, and gauge their potential risks from energy development, wildfires and other
distorbances and environmental changes. They also map areas that have high energy development
potential and relatively low ecological valne which could be appropriate for energy
development. BLM expects that REAs will serve as a science baseline that can be vpdated as new
information becomes available to inform conservation and development plansing and decision
making over the long term

Arcording to BLM_ the REAs are being developed within DOIL's emerging framework for
addressing climate change which inclhedes establishment of Climate Science Centers and
Landscape Conservation Cooperatives. For instance  the REAs initiated in 2010 and 2011 will
establish baseline information inform the development of adaptive management stramegies and
idensify indicators to monitor effectivenscs of land management #n six LOCs. BLM snticipates
that futore landscape-scale assessments will likely be conducted or sponsored by the LCCs.

BLM expects to use the REAs to prepare. in cooperation with parmess and stakeholders, broad-
will identify priority areas for resource conservation and development, and is to be coondinated
and implemented through the BI M's field office organization land wse planning process_ and
budget process. In 2010 the BLM and its partners will prepase ecoregional direction for four
ecorerions that have completed pilot REAs: the Northern Great Basin, Wyoming Basin
Chihnahnan Desert and Alaska's North Slope. REAs will be indtiated in 2010 for the following
seven ecoregions: the Mojave Desert, Sonoran Desert, Central Great Basin Northwestern Great
Plains, Middle Rockies, Colorado Platean, and Seward-Mulato in Alaska.
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Funding for the ecoregional assessments is being provided through fonding to BLM for climate
change adaptation. Total fending for climate change adapmtion in FY2010 was $15.0 millicn_ and
the Administration is seeking $17_5 million for FY2011 (see previoos section }'™

Healthy Landscapes

Throwgh the Healthy Landscapes program BLM condocts prestoration activities in areas where
assessments have been done to goide these activities. The program began in 2007 in six areas to
increase land productivity and health throwgh a landseape based restoration and conservation
program focnsed on native plant and animal communities. A forus is maintenance of habitats to
prechode the need to list species under the Endangered Species Act. In the past, many healthy
landscape projects restored of improved habitat for sage grouse, whose habitat spans 11 western
states. Land restoration efforts are accomplished through inferagency coordination with other
federal and state agencies.

Funding for the program is estimated at $3.0 million for FY2009 and FY2010_ and the
Administration is seeking the zame level for FY2011.

Assessment, Inventory, and Monitoring (AIM) Strategy

BLM continpes 1o develop an Assessment Inventory and Mondtoring (AIM) Stoategy to establish
an infegrated and standardized data collection, retrieval and assessment process that will provide
data that is consistent and comparable over time, and that can be readily accessed and shared. The
goal is to provide BLM and its partners with infoemation to understand resouree conditicns and
opportonities, and develop effective adaptive management strategies. The stategy is intended in.
part to foster BIM efforts to address climate impacts. A draft Swrategy is corrently nnder internal
Teview:.

The ATM Stratesy has specific components and ohijectives. The assessment is intended in part to
synthesize existing data and science to prodoce landscape-level ecoregional assessments, a5
discussed above. The inventory involves identifying prionty inventories for continned use and
proposals for additional data sets. The monitoring invaolves the development of a digital data
library for vegetation monitoring data; establishing an agency wide field monitoring system for
data collection that is based on key attribuses of ecosystem sustainability, such as seil/site
habitats; and increasing the BLM's capability to use remotely sensed data to detect change and
document land treatments.

FY2009 and FY2010 funding for the ATM Soategy is estimated at $2.0 million, and the
Administration is seeking the same level of fonding for FY2011. BLM has been directing this

™ Fanding for climate change activities in FY2000 is mot identified in the FY2011 BI M Badpet Tastification.

Comgressional Research Serwice 35

B-40



Sciemce in the Federal Land Management Agencies

Forest Service

The Forest Service triss to use science-based mana pement for prodocing ourputs from_

in planning and managing the national forests can come from any source. bot much of the
scientific information is from the Research branch of the TUSFS. The USFS Chief does not have a
“seience advisor,” but there is a Deputy Chief for Research and Development who reports to the
Chief and is responsible for oversesing the work and fonding of USFS Research.

Description and Purpose

The USFS Research branch conducts scientific research for land and resource protection
management, use, and restoration. It comentdy focoses on seven program areas: (1) wildland fire
and foels; (2) invasive species; (3) recreation; (4) resource management and use; (5) water, air,
and soils; (6) wildlife and fish: and (7) inventory and monitoring. The goal is to provide
information wsefol to land mana pers—substantially. bot not exclesively UTSFS managers—ior
(e.g., timber water, wildlife) and uses (e.g., recreation  Evestock grazing); and for restoring lands
thiat have bean affected by nataral or man-made svents (e.g. post-fire rehabilitation slope
stabilization and landslide recovery, invasive species eradication).

In addition, USES Research conducts a forest inventory and snalysis (FLA) program. FLA
provides up-to-date information aboot timber and bicmass on federal state, and privare
forestlands in each state. The information collected is coordinated with the state forestoy agencies
to assure that all relevant data are gathered. Others (e g, forest indusery firms) can also
collaborate but they most fond the collection of any sdditional information requested. Originally,
FIA condocted field surveys using fixed forest plots once a decade in each state. Now, the data
are npdated anmmally, with periodic field checks to assore the accuracy of the vpdates.

Authorizafion

USFS Research began in 1876 with funding in U.S. Department of Agriculure (USDA)
appropriations for a forestry agent to “stody and report on forest supplies and conditions. ™™ In
18581, a Division of Forestry was established in TISDA to continne stodies of forest conditions and
to provide techmical assistance to forest landowners."™ Thos, research has been a centerpiece for
USDA forestry for 135 years, since before the national forests were created.

Formal legislative suthorization of USFS was indfially enacted in 1928 in a smtote commonly
Imown as the McSweeney-McMNary Act (45 Stat. 699). This avthorization was repealed and
replaced with updated direction in the Forest and Rangeland Renewable Resources Besearch Act
of 1978.'® This act authorizes five areas of research: (1) management (e.z_, for managing,
reprodocing and prowing vegetation on forests and rangelands); (2) environment (e.g., for
understanding and managing the air water, and s0il of forests and rangelands); (3) proection

™ Fareld K. Steen, The U5, Forest Service: A Haxtory (Seartle: Univ. of Washington Press, 1974), p. 13,

2 The TUSFS was created in 1905, when the forest seserves and the Porestry Division of the General Land O¥fice of
DOI were transferred to TSIA and merged with what had become the TS0 A Burean of Foresiry to create the TSFS.

1. 95-307; 16 U.5.C. §51641-1647.
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({e.g., for protecting vegetation and other resources including threatened and endangered flora and
famna); (4) vtilization (e.g., for improving the harvest, production, and marketing of wood-based
products); and (3) assessment (e.g., for developing and applying scientific nowledge and
technology for surveying end analyzing forest and rangeland resources). The act requires a
system of experiment stations and areas_research laboratories and other facilities and authorizes
the USFS to accept gifts, donations, and bequests to support the research efforts. The act also
anthorizes cooperation with public and private agencies instimtions, eniversities and
organizations, as well as with businesses and individuals incloding acceptance of contribotions
for joint research efforts. The act anthorizes competitive research prants. The Secretary is directed
to avoid doeplicative efforts and to balance long-term versns short-term research and basic versus
applied research.
Orgamization
USFS Research is a separate branch of the agency, and has been identified separately since at
lustlﬂll.m‘USF‘Sstemnhisbask:aﬂyugnnizedmgiwﬂyifmmmtims,assmt
Fiznre &:

= the Northern Research Station headquartered in Newton Square PA

= the Southern Research Station headguartered in Asheville NC;

#+ the Rocky Moentain Reseanch Station, headgeartered in Ft. Collins C01;

+ the Pacific Northwest Research Station, headquartered in Portland, OR;

# the Pacific Southwest Besearch Station headquartered in Albany, CA; and

=  the International Institote of Tropicel Forestry, headgoartered in San Joan, PR
In addition the TISFS has three fire sciences labs_ generally associated with the regional research
stations_ amd the Forest Prodocts Lab in Madison, WL

The USFS Research branch includes more than 2 000 sesearch scientists and support staff
working in hundreds of research work units across the country. These work undts include 30
experimental forests in 32 states plos Poerto Rico and the Virgin Islands | as well a5 a multimde
of research facilities, commonly located on or adjacent to ondversity campuses. USES researchers
aften collaborate with eniversity faculty in their endeavors.

1 e Hemry 5. Graves, Mdffﬁt Fbﬂmrjﬁr 191, US.GPO, 1912
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Figure 6.Forest Service Research Stations
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Funding

The USFS Research branch is funded in its own separate line item in the annual appropriations
acts. The USFS has been included as a related agency in the annual Interior, Environment, and
Related Agencies Appropriations Acts since 1955. Recent funding is shown in Table 4.

Table 4. USFS Research Funding, FY2009-FY2011

FY2009 Actual FY2010 Estimate FY2011 Request

USFS Research $296.4 million $312.0 million $304.4 million

Source: USDAqutServa-:dYewZOH President’s Budget Justification,
htep/fwww s fed.us/publi /budpet-20 | 1/Fy-201 | -usfs-budget-justiication.pdf.

Cooperators

As noted above, USFS Research is authorized to cooperate with other federal state, and local
governmental agencies, with public and private institotions, universities, and organizations, and
with businesses, nonprofit organizations, and individuals. The agency can accept gifts, grants and
contributions for its own research and for joint research with any cooperatars. Also as noted,
many of the research work vnits are co-located at universities, promoting cooperative and joint
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research effors between USFS researchers and academicians. While nmch of the applied USFS
research (in contrast to basic science research) is aimed at providing information useful for
federal land managers, the research results (incloding publications) are often applicable to other
land managers in the United States and elsewhere.

Discussion

The foor FLMs and USGS have greatly expanded their emphasis on science and particolarly on
global climate change in recent years. The sudden growth can lead to overlap, deplication, and
gaps. In addition what appears o be gprowith may be simply repackaging We conclode, within
the time and resonrece constraints, that some overlap or doplication is illnsory doe to similar
names of confosing agency or program histories. Second, the relationship among some programs
of the agencies lead to differing views on science needs. Fourth, CRS could not folly assess
duplication or gaps in the Gme available. Fifth the fact that some programs are in their infancy
would by itself make an assessmens diffienlt. Constraints on reducing any doplication or gaps
conld be stamtory, budgetary, or cultoral Each point is reviewed balow. (See Table 3.)

First, the duplication and cverlap may be somewhat less than it appears because pre-axisting
Commitess Initiatives Programs and Projects ame renamed, moved from one agency to another
or have added new missions. Here is a selection of repackaged or renamed programs:

# The Landscape Conservation Cooperatives, seemningly created nnder 50, 3289 in fact
axisted well before 2009, Their foundation is in FWS | bot the Order gave them a mole in
the whole deparoment as well a5 maintaining their role in cooperating with many outside

* The Cooperative Research Tlnits a program begun 50 years ago, moved from FWS to the
MNational Biological Service to BRD in TISGS in the 1990s. The FW35 remains thedr
primary client

# The National Climate Change and Wildlife Science Cenfers were renamed Regional
Climate Change Response Centers in 5.0. 3289, They were renamed again five months
later as DIOL Climate Science Centers in 5.0, 325941,

= Bepgional Climate Science Centers were also once nown a5 Begional Climate Change
Besponse Centers, which were also once known as Regional Climmate Science Hubs.

# The CESUs and the CRIUs have many feanores in common and may be located in the
same nniversities or have many of the same partners.

* Science Advisors are found at the Deparimental and agency level (In DO not only are
Science Advisors found in the agencies discossed here, but also in other DO agencies.)

Second, the relaticnship among the varions programs at times is not clear. Withowot making any
claim on whether any program does doplicate or overlap with any other an objective observer
could still find DH0I"s ceganizational strucmre for Climate Change Governance, as illustrated in
Figure 7, to be confusing. There may indeed be Ettle deplication among the stroctores. Bot the
diagramed stroctere would at least require coordination o prevent doplication. I the complicated
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structure embodied in Figure 7 is accurate, the various partners may spend considerable amounts
of time in meetings and project development preventing duplication.

Figure 7. Climate Change Adaptation Governance
Department of the Interior

Science
Partnerships

‘Federal State.
Urnenrsity, other

= Naticul Phunology
\ Ruetwon b, wlwres

USGS uier
Seaf - Natinna

Rezource N\
Partnorships

~Larsducape
Corsorvation
Coapmraivns

- ohors

Source: Dept. of the Interior. Budget Highlights, p. DH-12. Available at
hetpe/fwww.doi gowbudget/201 1/1 I Hilitas/DHO 1 | pdf

Third, during the course of this research, CRS analysts noted that agency officials at each of the
agencies expressed different fundamental cultures as well as missions. Different policies,
practices and emphases on apparently similar programs has led to institutionalized views of the
role of science and its application to decision-making These somewhat intangible culrural
ideologies play a role in how science is generally regarded in the agencies. Furthermore, these
differences may contribute to the frequency or intensity with which USGS science services are
employed.

However, the missions of the CRUs, the LCCs_ the CESUs, and the CSCs and others appear to
o The Water Resource Science Centers overlap in their missions with the Regional
Climate Science Centers.
e The LCC mission overlaps with that of the National Climate Change and Wildlife
Science Centers.
e The CESUs and the CRUs appear to have very similar missions.
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Orther examples involve some of the smaller parmerships.

CRS was not able determine if the agencies are avoiding the “stovepiping™ that historically has
been an issue for land mansgement agencies.

Moreover, some programs appear to be virmeal rather than physical The LOCs at least so far,
appear to be an information sharing network, and barring each LCC s coordinator, 50Mme may
have no physical presence anywhere. If so, their ties to the Climate Science Centers would
probably need to be strong, in order to generate the increased flow of infermation and ideas that
would often be brought by daily contact if they were in the same physical setting.

Finally, many of these programs are either in their infancy or else in the first stages of
reorganization. Results are not likely to be robust fram a very young program Moseover
organirations evalve, and might settle over time into their own niches | avoiding what now looks
like duplication — or they might not.

Owverall our analysis found that some programs simply changed names (muoltiple times in some
cases ), or moved from one agency or part of an agency to another 5o some apparent doplications
are actually the same entity with seqoentially different names. But we also discovered nultipls
programs that appeared to have strongly overlapping missions; these programs might reqoire
cooperative efforts to avoid overlaps. If actal overlapping fonctions were to be consolidated,
statotory chanpes might be required or be as simple a5 housing similar programs near each other.

Comparison with Secretary’s Priorities

As noted above (see “Secretarial Pricrities™), the Secretary has expressed sreat interest in the role
of science at DOI, particularly regarding climate change. However the priorities we have foond
tend to be general and their soccess is correspondingty diffienlt to measure. There is cleardy more
formed than we were able to identify. If the attendees at these commitiees and councils rank high
enough in their respective ciganizations o make substantive decisions or sef measurable poals,
they may be able to avoid doplication and fill in gaps in agency research If however the
principals delegate lower-ranking officials to attend repeatedly in their absence (a likely
occurrence a5 the nomber of such bodies increases) then the comumittees and councils lose their
authority, and may waste the time of those who cirenlate to these mestings.

One type of committee appeared to be absent: a commitiee within DT or an interdeparomental
comumitiee that conld review the many committees, indtiatives etc., and would be authorized o
make the case if restrucering were needed for greater efficiency. Even if some committees or
intiatives were created in stamite, recommendations for mergers counld still be made. For example
the CESITs, the CRUs, and the LOCs were created under different awthorities, and might not be
able to be merged formally as @ result. But any overlap could be noted and an atternpt made to
hoose them in the same facilities or on the same campuses in their ecoregions.

The Secretary’s priorities do not directly address one canse of the proliferation of science
programs: the tension between providing high quality scientific research through USGS, and the
FLM need for not only high quality science but also more basic nventory and mondtoring data.
This fesling of perindic or frequent mismarches berween UISGS standards and internal science
needs was voiced repeatedly to the suthors, even as FLM managers acknowledgzed the quality of
USGS science. As long as there is even a perception of a mismatch_ there will likely be a desire
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AMONE science consumess o develop their own expertise. The Secretary has noted his desire o
integrate science and management within DOL Yer where agencies disagres of experience a
colture clash, there appears 1o be no resolotion short of an appeal to the Secretary. A working-
lewel mechanism that could be tasked with avoiding doplications, overlaps gaps, and policy
disagresments was not found. Even if soch 2 mechanism did not have decision-making authority,
it conld make recommendations for a resolotion '™

Unanswered Questions

As we have noted_in the time available, and lacking investigative powers, we find several
questions that we could not answer. As you requested we present them here for your
consideration. If yoo wish to pursue them o to use them to form the basis of requests to CRS or
other entities such as the Government Accountability Office. we would be happy to work with
vou to develop the questions further

+ Beyond those described above, what other commitiess, initiatives piograms of
projects exist to serve the research needs especially regarding global climate
change for the four FIMs?

= If DOI were to consolidate any existing programs (e.g., CESUs_ C3Cs, CRIUs,
and LCOCs), what changes in statwte woold be required?

+ Further can any of the practical purposes of consolidation be accomplished
simply by co-locating these institotions, either on the same campuos, in the same
building or the same general apea?

# Inthe last five years one measore of real increases (as opposed to repackaging
pre-existing programs) in scientific effor: might be increases in several
parameters such as the number of federal scientists in these agencies; the number
of collaborating nmversities, or the samber of underpraduate and gradoeate
smdents trained in the programs. Hiow have these measures chanped?

=  Why did DOI choose to create the new DO climate change science centers
rather than use the existing CES1s (which are already established and work with
over 13 federal agencies and 200 universities and serve many of the same roles
and fonctions )

+ Given that the agencies have different missions, priorities, and different data
standards and policies, is there an efficient way to implement a DOI-wide
resousce data system while maintaining the highest quality of applied science
(rather than reverting to the least common denominator) so that the data can be
extracted, shared, and compared among agencies?

# Given that the agencies have different missions, vses and applications for science
applying science data is it even practical to oy to standardize data inventorying
collection methodologies 50 that data can be shared and managzed across agencies
within the DOI?

= It i3 also possible that seme coencil does have the astharity te resolve such differemces, bt that the anthority was
nat dlear in apency docaments available to CRS.
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# Is it practical toensure that the namre and role of USGS services to the other
DO agencies are defined in writing either throngh policy, memorenda or
otherwise?

=  Dwes DOI have any plans to consolidate some climate change research programs.
to improve efficiency? If not, does it plan to review the range of programs with
an eve to efficiency?

# Each of the five agencies considered in this review has received fonding for
climate chanpe research and adaptation. In addition other DOI agencies have
also received fonding. What is the connection between the Secretary’s goals and
the specific amounts received by each agency?

&  DOne of the most readily measurable of the Secretary's goals is that DO will
identify areas in the United States that are most volnerable climate change.
Further, DI is expected to begin implementing comprehensive adaptation
strateries by 2012, To meet such zoal one might expect that volnerable areas
would already begin to be idensified. Have any especially volnerable areas begun
to be named?
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Table 3. Principal Climate Change Research Programs in Five Federal Agencies

Frincipls Agencies & Year Funding
Frogram Agency Organizations Created Authority FYzolo Mission
DO Task Force on DOH Al DOl agencies 2009 50. 345 Funding through ~ To establish a D<Cl-wide approach for renewable energy
Energy and Chmate participating on federal lands, including those on the Outer
Change: apEnCies; Continental Shelf.
amount not
deneifak
‘Cooperative Do MPS, PWS, BLM, 1938 FL 105391 Varies with unit.  To provide timely, authoritative scientific mformation to
[Ecosystem Studies UISGS, BOR, through resource ‘o suppart pr T it
Units MM, F5, NIRCS, contributions of federal scientists; and to benefit university faculty and
MOAA, DOD, from studenis.
COE, MASA, COOpErating
universities apencies
Climate Change: (a1 ) Al of DO 2007 50,389 Through DOH To coordinate a Department-wide strategy to ncresse
Response Coundl General scientific undersonding and develop ook to address the
Admanistration; impacts of climate change on natwral and cultural
not identifnble rESOUNCes.
Joint Fire Science DOl & USDA-  BLM, PYWS, MFS, 1998 FL 10583 $14.0 millicn To provide reszarch, via competitive granes, for fire and
Program F5 BlA, USGS fuel maragers.
WaterSMART DOVBOR USGS, LCCs 2010 50,3197 $36.5 millicn To seoure and stretch water supplies to bansfit people,
Frogram the sconomy. and the emvironment
Mational Climaze Dz, USGS DOl LTCs, F5, 2007 FL Ho-1&1 5.1 millicn To provide naoural resource managers with the cools and
Change and VWildife MASA, MOAMA, 50, 3189 information they need to develop and execute stratepes
Center (and EFA, stites, for successfully adapdng to and mitigating the impacts of
Regional Chmate tribes, NGOs chmate change.
Science Centers)
Cooperative USGE (BRD) PWS, Saee 1960 FL B&-£8& §19.3 millicn Metwork conducts ressarch, education on fish, wildiife,
Research Unies natural resounce ecology, and natural resources; provides expertise fior
apencies, host scientific needs for resource manapement by state and
universities, federal apencies; supports relevant praduate education
Wildife and oraining.
Management.
Imstitute
CR5-44
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Principle Agencies & Wear Funding
Frogram Agency Organizations Created Authoricy FYzolo Mizsion
Science Centers USGS (BRD) Other COI Various years  Funded via 5 103.6 mallion Waries with individual center.
agencies, contributions
universities, firom USGS and
seare. and local other
st CODperators;
([waries with waries from
center) center to center
V¥ater Resources USGS (WRD)  Other federal Various years 43 USC. 31 Unknown: from  To colect and analyze dat for Cooperatve Yater
Science Centers agencies (in and VArioUs wager Frogram, Hydrological Monitoring, Assessments Activity
out of DOCA), NESOUNDes and Research Activity, and ¥¥ater Resources Reseanch
Siabe water programs under  Act Program.
agencies, and USGS and from
private COOPErators.
stakeholders
Landscape DOl FWS USGS, BOR, 2007 (but 5.0, 3989 ~F20.0 million To Inform manapers on ndscape-scale stressors (habit
Corservation BLM, NP5, F5, waith fragmentation, penetic solation, spread of invasie
Cooperatives states, tribes, predecessors) species, and water scarcity, all accelerated by climate
local change) and to evaluate corssrvation strategies, maintain
POVErMMERnts, and ghare information and dag, and improve products
non- with newly avallable information.
governmentzl
proups
Joint Venoures PYvs DO apencies, 1936 Morth American §14.1 million To implement national or international bird conservation
F5, setes, mribes, Wyaterfowl plans within a specific prographic area or for a spediic
local Management tawonomac group [with general acceptance in the bird
povernments, Plan [U5.- conservation community for such responsibility).
NGOs Canada
Agresment)
[Fish Habitae PWS [as States, tribes, Chartered in~ MA FW¥W5 portion is To carry out 3 cooperative NFtomyide program to
Partnerships participant in other 2006 part of Feheries  conserve (protect, restore and enhance) the habitats of
wohmtary stakeholders Habitat the mation’s marine and freshwater fish populations.
organization) Aszessment and
Restoration
Program, funded
at $27_1 million
CR5-45
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Cooperating
Principle Agencies & Year Funding
Program Agency Drganizations Created Authority FYzolo Mission

Research Learming MFPS Public/private 1933 Created by the Each of the 12 To attract non-MFS scientists oo conduct reseanch in
Certers partrership; IMatural wnits funded by parks; results help park managers in making science-

researchers; Resource MPS are abo based decisiors.

universities; Challenge: partilly furded

Commursty by partrers;

groups funding for each

Center varies

Climate Change MPS DOl Energy and 2007 - 510.0 million in To respond to cdimace change throupgh mitigacion,
Response activities Climaite Change Fraol0. Mo adaptation, and communacation with 2 program for core

Task Force, request fior suff and field-basad projects.

Climate Changs Fraon

Response

Council
Morth Slope BLM Orher federal 2005 FL 109-56, Sec.  §1.0 milion To improve scientific and regulatory undersanding of
Science Initixtive cies, 348 terrestrial, aguatic, and marine ecosystems for

Abskan & local consideration in the comtext of resource development

FOvErnmants, activities and climate change.

[Miathee

corporation
Sputhern Mevada BLM YW, NP3, F5, 1537 [Established MA® To coordinate protection, conservation, and uwse of
Agency Partnership private administratively public lands of southern Mevada

Organiztons as Service Farst

lInitiative

Mational Integrated BLM F5, states, 2001; being OMEB Circular 533 milion To prowide cadastral records and land parcel information
Land System counties, and decommiz- Ale in 3 peospatial format for bnd managers and the public.

private sector sioned
USFS Research USFs. not apphocble 1878 I6USC I&41-  $312.0 million RE&D for hrd managers on wildfire & fueks, invasive

| e47 species, recreation, resource management & e,

Source: Created by CRS from many apency documents; see text for each entry.

Motes See Appendic A for acronyms; NA. = Mot Awailable.
2 For information on Service First, see Foress Service website at hepoiwwesr fo fed us/servicefirst.

wiaterfairisois, wildife & fish, inventory & monitoring

b. Receives prant funding through Southern Mevada Public Land Management Act. Maost recent prant, in 2009, was 5006 mallion.
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Appendix A. Directory of Acronyms

LCcC

FWS
NASA
NES

Assessment Inventory, and Monitoring Strategy
Burean of L and Management

Biological Research Discipline

Climate Change Response Cenfer

Cooperative Ecosystem Smdies Unit
Cooperative Research Uit

Climate Science Center, once known as Climate Change Response Center
Cooperative Water Program

Deparment of the Interior

Environmental Protection Agency

Fish Habitat Parnerships

Forest Inventory and Analysis

Federal Land Management Agency

Federal Land Policy and Management Act of 1976
Forest Service

Fumdamental Science Practices

Fiscal Year

Toint Fire Science Program

Landsecape Conservation Cooperative

Forest Seqvice

Fish and Wildlife Service

MNational Aeronautics and Space Administration
National Biological Service

NCCWSC National Climate Change and Wildlife Science Center

NEPA  National Environmental Policy Act
NFHAP  National Fish Habitat Action Plan

NGO Non-Governmental Orzanization

MILS The National Integrated Land System

NOAA  National Oceanic and Atmospheric Administration

NPS National Park Service

NRC National Research Council

Comgressional Research Serwice 45
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NSSI North Slope Science Indtiative

FLF Public Lands Foundation

REA Bapid Ecoregional Assessment

SMNAFP Southern Nevada Agency Partnership
5.0. Secretarial Cirder

USDA Ugnited States Depariment of A zrcnliure
USGS United States Geological Survey

WRD Water Resources Discipline

Comgressional Research Serwice 45
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Anthor Contact Information

M. Lynne Comn Carol Hardy Vincent

Specialist in Mamral Resonroes Policy Specialist in Namrsl Resources Policy
loom@ecrs loc.gov, 7-T267 chvincemt@crs loc_gov, 7-8651

Ross W. Garte Pervaze A Sheikh

Specialist in Mamral Resonrces Policy Specialist in Namorsl Resources Policy
rzarte @crs Joc. gov, 7-T266 psheilh@crs loc gov, T-6070

Peter Folger

Specialist in Energy and Namral Resonrces Policy
plolger@ors Joc.gov, 7-1317

Comgressional Research Serwice 19
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Introduction

The South Atlantic Landseape
Comservation Cooperative is one of 22
eooperatives proposed earlier this year
by the 1.8, Department of Interior to
address unprecedented conservation
challenpes, hesdlined by climate change.

Landscape Conservation Cooperatives
are envisioned as broad-based
partnerships that will provide the
science necessary to undertake strategie
conservation efforts across large
geographic aress. A coordinsted network
of these LLCCs acroes the United States
are the most affective way to sddresa
major environmental and human-
related factors that limit fish and wildlife
populations. The science provided by
these partnerships will:

Inform biological planning and

conservation design;

Help direct sssumption-driven

research and momtoring; and

Ensure foture conservation decisions

are made In an adapbive management

framework.

U.E. Department of Interior (DOI)
agencies have committed financal and
staff resourees to make the South Atlantie
LOCC (SALCC) fanctional in 2010

The 1.5. Fish and Wildlife Service
(Barviea) will hire s full-time LCC
coordinator in late winter, another
poaition to be determined by LCC
nead, and provide dediested staff
support for other LOC neads, such as
support core science projects that will
bee useful to all partners invobved In the
LCC.

The 1.5, Geological Survey (UUSGS)
has commutted to develop and continue
southeastern regionsl ssence products
wia the Southeastern Pilot Project, and
to also provide a science position in the
South Atlantic.

The National Park Service (NPE) has
resources at hand to further science
capaeity and provide leadership

for information mansgement in the
SALCC as well.

Other D] Bureans, meloding
Mineral Management Services, Office
of Surfare Mining, and Burean of
Indian Affairs, are exploring avenoes
for coordination with the Serviee's
Southeast Region.

In addition, states and universities in the
SALCC are exploring ideas for in-kind
suppaort, ranging from species climate
chanpe senmitivity assesements to GIS
technology to sharing office space and
staff expartise.

T date, the soncept of such a dynamie
partnership in the Soath Atlantie
getmﬂyha.abemwellmnewedm

the Southeastern 11.8. and the South
Atlantic region. Many organizationa
and exmting partnerships recognize
the need for coordinated efforts across
multiple ecological acales to provide the
selenee nesded to sct on traditional and
new stresses to natursl resonrees, while
ensuring sustainahble landscapes for our
economy and standard of lving.
The Service also is taking the lead in
eatablizhing L.CCa covering the entire
Esstern Sesboard (North Atlantic,
South Atlantic, Peninsular Florida
LCCz) and the Gulf of Mexico soast
(Peninsulzar Florida and Gulf Coastal
Plam and Ozarks). Furthermora,
diseuzsions have begun between the
southeast and southwest regions of
the Sarviee to initiate a cooparative
that includes the Texzs and Lomisiana
coasts. This gesgraphy is among the
miogt senzitive in the world bo sea
level rise, sslt water intrusion, and
storm surge from accelerstad climate
change. The interaction among these
LCCs i3 extremely important, and is
demonstrated in parts of thie plan.
The LCC Challenge: Changing

the Business of Conservation
So Society Can Meet
Unprecedented Demands

One of the grandest achievements of
1.5 soriety has bean its public policies
and investment in treasured landscapes
where citizens are invited to experience
natural wonders by fishing, hiking,

and private lands, is 5 sound investment
in our economic future, health, and well-
being.

And yet soclety's progreas has meant
increased pressures on the natursl
resources we depend on and desire to
protect. Climate change, above sl other
stressea, threatens to remake landecapes
and extinpmzh apecies. No longer 151t
sufficient to protect and manage only
mecss of 8 complex ecosystem. Climate
change requires us to reconmider every

aspect of orgenizationsl and program
operztions and performance.

The conservation community understands
that it cannot fsee these challenges

by aimply repeating past successes. A
fundamentsl shift 1s taking place that's
evalved over two decsdes. The catalysts
are advancements in conservation and
decizion theory, sz well as the new spatizl
planning capabilities and tools which

are outgrowths of the global digital
revolution.

embody this changing conservation
buziness model. The name itself explaina
howr

Landseape - LOC boundaries are mot
intended to be barriars to consarvation,
but should ensure complete spatisl
coverapge while avoiding costly
duplications. The LCC also should
provide common ground for the intense
level of eooedination requu'ed to

and apacies.

Conzervation - The LOC will anahble
conservation partners bo apply a
conservation planming logic and
seience-basad adapbive management
process, which the Service calls
Stratepic Habitat Conservation (SHC).
ZHC mtegrates biological planning,
conservation design, conservation
delvery, outeome-based monitoring,
and assumption-driven research & an
iterative whaole. The framework will
continue to be refined and improved
through the partnerships that comprise
the nationsl network of LOCa.

Cooperatives - Coordination can
o longer be our goal. We must
recoprize the need for working
beyond our boundaries snd accept
interdependency a8 an organi@ng
principle.

The South Atlantic Landscape
Conservation Cooperative’s
Proposed Geographic Area
The SBALCC’s proposad boundary is
an ecologically diverse region in the
southesstern United States that covers
portions of six states and encompasses
approcamately 89 millon acres.
The boundary was ereated by = joint
USGE and Service team based on Bird
Conservation Regions (BCR) that were
modified to consder the needs of aguatie
and tarrestrizl species. The SALCC
geographic area 1s comprised of portions
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of the Piedmont and Southeastern
Coastal Plain BCRs, as wall as the
Atlantic Ocean from the shore to the
seaward extant of U.S. Territorial waters
200 miles offshore. For a more detailed
description of the SATLCC boundary
neluding variows ecoregions, land eover,
and land use maps, see end of dorument.
The SALCC includea five acoregions: the
Middle Atlantic Cosstal Plain, Southern
Coastal Plain, Svuthezsstern Plains, the
Piedmont, and the Blue Ridge.

Middla Atlantic Coastal Plain

The Middle Atlantic Coastal Plain
spans approamately 14 milhon acres
and includes cosatsl aress in Virgina,
North Carolina, and South Carolina.
Thie ecoregion iz charscterized by low
alevation flat plains, which contain
swampe, marshes, and eatuzries. The
histore land cover, dominated by longleaf’
pine, has largely been converted to
loblally and shortlesf pine.

Southern Coastal Plain

The Southern Coastal Plain spans
approsamately 18 millon acres and
includes coastal areas in South Carolina,
Georpia snd Florida, This heterogensous
region includes barrer islands, lagoona,
marshea, swampy lowlands, wetlands and
numerous lakes. The historie land cover,
a variety of forest communities incloding
longlesf pine, slash pine, pond pine,
beech, sweetgum, scathern magnolia,
white oak, and laorel cak, has largely
been converted to alash and loblolly pine,
oak-gum-cypress forest in low lying
areas, pastures, and urban centers.

Southeastern Plains

The Southesstern Plains spans
approximately 26 millon acres and
ineludes portiona of Virginia, North
Florida. Thizs ecoregion is characterizad
by irregular plains. This historie land
cover, dominated by longleaf pine,

now Includes cropland, pasture, snd
woodlands.

Piedmant

The Piedmont spans spproxmately 26
million acres and includes portions of
Virginia, North Carolina, South Carolina,
Ceorpia, and Alabama. This transitionsl
area between the Appalachian Mountains
to the northwest and the coastsl plains
to the sontheast 15 charactarized by
maderately dissected plains and hills.
The historie land eover, dominztad by
oak-hickory-pine and Southern mixed
forest, has bean largely cdezred for
agricnlture and 15 now rapidly converting
to urbkan and suburban communities.

Blue Ridge

The BALCC will cover only a small
portion (approximately 260,000 acres)
of the Blue Ridge scoregion in Virginia
and North Carolina. This area i= on the
northwestern edge of the BALCC. It
iz likely that the Appalachian LCC wall
provide the laad for this ecoregion. The
SALCC will need to coordinate closaly
with all bordering LCCs to ensure a
seamless approach to biological planming
and eonservation design.

Southeastern Ouber Continental Sheli
Thia SALCC iz adjacent to the
Southeastern Outer Continental Shelf
and shares many biotic and abiotic
fostures, and can be classified inbo
ecoregions. In an area offshore of Cape
Hattarss on the Southezstern Outar
Continentsl shelf, two major Atlantic
currents mix forming & very rich marine
environment. Large mats of Sergassum
form surface reefs and concentrate

rare and endanperad seabirds, marine
mammalz, marine turtles and fish.

The =ite is important commercial and
sport fishing area, as well. Within the
southeastern 1.8, this subunit has the
greatest diversity of sesbirds and marine
mammalz, and probably the gresteat
demmrul't.mpwal seabirds.

Starting Point

The BALCC iz an extenzion of

existing, powerful and fully functioning
partnerships comprised of federal and
state agencies amd conservation non-
governmental organizations. The tero
principal ones are the Atlsntie Coast
Joint Venture, which covers the full
extent of the SALCC, and the Berviee's
Eastarn North Carolins-Soatheastern
Virginia Strategic Hebitat Conservation
Team, which covers the northern portion
of the SALCC.

Eastern North Carolina-Southeastern
Virginia Strategic Habitat Conservation
Team (ENC-SEVA SHC Team)

The SALCC has its roots in a national,
croas-programmatie intbative lsnnehed
by Service leaders in June 2004 to
develop a landscape-level approach to
comservabon. The ENE-SEVA SHC
Team developed the proposal to establish
the SALCC, and remains a strong leader

Atlantic Coast Joint Vemture |AC.V)

The ACJV iz a partnership of federal,
rogional and state apencies and
organizations forused on the conservation
of habitat for native birds in the Atlantic
Flyway region of the United States from
Mame south to Poerte Rico, including

all the states in the North

South Atlantic and Soath Florida LCCs,
The ACIV Management Board met
Degamber 3- 4, 2000 and agread to
collaborate in broader strategic habitat
conservation approaches for all wildlife
and fish species. The Management
Board will provide a leadership role for
tying together the conservation seience
and conservation delivery of the three
Atlantic Coast LCCa.

The joint venture will continue to develop
biologieal planning, conservation deaign,
momnitoring and research projects
throoghout the joint venture area. Ita
partners and staff are willing to play a
lead role in helping to establish LOCs

in the Soath Atlantic as well == the
North Atlantic, South Florida, Great
Lakes and the Carnbbean by building on
exsting ACJV projects and partnerships
including a number of science projects
that ean serve s& mitisl priortes for the
LCCa.

Working with Partners

The SALCC scoping team i3 in place with
a number of partners. In addition to the
Service, they include represantatives
fmmﬂ\eUSE&NPE the U.5. Forest
Bervice, Southeastern Association of Fish
md‘ﬁ'ildll.feﬂgm‘mes’ members Ceorgia,
Florida, North and South Carolina and
Virginia, the Atlantic Coast Joint Venture,
the Southeastern Aquatic Resouress
Partnership, and the Atlantic Coastal
Fish Habitat Partenrahip. Ultimataly, top-
level representatives from these partner
organzations will form the Steering
Committes to provide mansgement.
direction and set the priorities for the
SALCC.

The Southesast Natursl Resourees
Leadership Groop (SENRLGY helped
develop the idea for the South Atlantic
Landseape Conservation Cooperative in
208, then provided conceptoal support
for the proposal at their Jannary 2009
meeting in Florida.

For southesstern states, an open session
about LLCCs and chmate change was
of Natoral Resources at the 2005
Southesstern Azsociztion of Fizh and
Wildlife Agencies (SEAFWA) meeting

imﬂﬂLmo\fmrw

imtrabors from the D of Defonsa,
Uﬂﬁmmdﬂmﬂﬂ.ﬂmw
Sorvey, National Park Serviea, U.S. Fish and
Wildlifz Sarvies, National Orcarie and Atmosphorie
Ageney, Foderal I-I'ghrl;.ﬂ.dmm.muﬂ
Forest Barvien, Envi 5.
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in Atlants. State wildlife ageney
directors and other state and faderal
bislogists attended the mesting, such as,
Florida Fish and Wildlife Conservation
Commizsion; Deorgia Department. of
Natoral Reatmrnea; South Carolina

Department of Natural Resourees; and the
Bouthesst Aqnatic Resources Partnership.
Georgiz wildlife biologists and the Service
recerved feadback from the mesting, and

thare was mgmmephnlendnraemmt
of the

State Wildlife Director to strengthen the
concept of L.CCa.

Future discusgions will be hald with all
partners to ascertain the role(s) which
they are willing to play in the SALCC. In
the interim, we include herein the roles
which we envision could be played by
some of the partners which have to date
been contacted.

In addition, the Service’s Southesstern
Reponal Dhrectorate provided resources
in 2006 to ss=ign temporary staff to start
partnership and science development.
Az a result, two teams were developed in
the South Atlantic Region to guide and
support the formation of the SALCC.
The first team is advisory and intarnsl
to the Servics, and has been networking
with partners. The second & the SALCC
Interagency Scoping Team®, which will:
Provide input and guidance on hiring
an LCC eoordinator;

Provide input into choosing a location
for core staff, which has now been
proposed for Raleigh, North Carolina;
Consider possible office locations

for other staff throughout the LCC
geography;

For the development of 2 Steering
Committee, congider size, participating
agencies amiurg;mm.hunn, rotation
of members, and, possibly, draft a
vision and role of the
Steering Committee to better identify

partners;

Zl!nm'hu':fﬂu[ltmw

Review snd comment on this
prelimimary draft plan for the BALCC.

The Seoping Team may also provide
sugpestiona for the expenditure of funds
in the short term, with thoughts about

a long-term process for expenditure of
funds.

Current and Potential
Pariner Roles

Department of Interior
1.5, Fish and Wildlife Service
(Bervice)
The Service 13 providing leadership
and overall coordination, and will
contribute to selence support,
inventory, monitoring, and
conservation delivery in the SAL.CC.
The Service will dedicate additional
resources a8 determined by the LCC,
incloding for example, spatial analyas,
The Service has led development of
this plan, provided the coordination to
form an mternal advisory team for the
SALCC, and provided leadership to
date for the Interagency Seoping Team
for the SALCC.

The Service has a significant land
base consating of 22 nations] wildlife
refoges in the South Atlantic area.
Furthermore, in fiscal year 2010, the
Servica will provide the resourees
necessary for an SBALCC Coordinator
and & soience position. The Servica
has coordinated with [TSGS and
NPS staff in the region to ensure the
development of shared vision and
1.5, Geological Survey (USGS)

The USGES iz leading the effort in

the southesstern 1.5, to provide

the necessary science tools for land
miznagers and planners to addreas
climata change. The USGE, in

close partnership with the Serviea,
which provides a series of coordinated
ressarch prodoets ranging from
downscaled cdimste change predictions
to cozstal sea level rise threats to
tarrestrizl and aquatic modeling n the

Team inclide Joa DeVive (NPE), Brock Carmichiac] (South

Seoping
Carofina Department of Natoral Resourens], I'..lmIIEl.ru.In:.I] EDNIIJ..E:-;':JMH{UH}SLBM

Emeeiforts (Florida Fish and WildEfo Conservation C {Wirginia
HmmmmLJ“EﬂﬁWmmmnfmmd Recreation],
i Harris

), Dhawid Whital

Departmant

South Atlantic and Esst Gulf Coast
Plain regions. The USGS led the
development of & plan and vision for
the Southesst Remional Climate Impaet
Response Center (the “Regional Hub™)
and helped define the concaptal
relationship between the regional
center and the LCCa,

Wational Park Service (NPS)

NPS's Southeast Cozst Inventory
and Monitoring Network (SECN)
has been monitoring the natural
resources of parks within the SALCC
gince 2006, The Network's program
began in 2001 with initial fundmg to
The SECN haa selected and begun
monitoring of 26 Vital Signs, or
indiestors of ecoaystem health,
Monitoring methodologies and dats
manzsgement strategies will be shared
among LCC partners. Beginning in
2010, the SECN will recave additional
base flmdmgbu angment its existing
momitoring program to sasess climate
change impacts on park resources

in coastal areas, The new monies to
be programmed for cimate change
monitoring are intended to be applied
within the context of the SALCC.

The NPE has s sipnificant land
base in the BALCC, including 17
national seashores, historic sites, and

recreation areas.
(ther Bureaus

(ther DT buresns have been
axploring avennes for coordination,
including the Minerals Management
Bervice, (Mfice of Surface Mining, and
the Burean of Indian Affairs.

Dther Partners
Btates and the Southeastern
Assoeistion of State Wildlife Agencies
(SEAFWA)
Btatas that are sctive in the SALCC
will provide essential and fonndational
support both as individual states and
s 5 collactive of states that share
priorities through their State Wildhife
Artion Plana or Comprehensive
Wildlife Consarvation Plans. The State
Wildlife Artion Plans were completed
in 2006 with input from the public and
partners in each state. These plana
provide a comprehensive assessment
of wildlife conservation needs in
each state including identification
of epecies of greatest conservation
need, halitsts that support these
Epe:ieu, problems affecting the
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species and hahitsts, identification of
research needs, conservation actions
to address identified needs and

plans for monitoring effectivensss of
conservation sctions and species and
habitata.

Thess states are exploring mathods
through which to contribute to the
LCC for projects that address shared
mterstate wildlife priomties. For
example, states are well positioned to
contribute to sustzinable landseape-
type projects that will require good
habitat maps for modeling. They

have extansive dats and could

ghare in updating GIS datshases in
regard to public lands, management
status, and potential chmate change
sanaitivity. States also could share

m implementsation of monitoring
programs for a varety of species in

a coordinated system. States may

also be able to share in funding to
update habitat mape through the
Southeastern ReCap Project. Existing
multistate projects have bean initiated
based on common needs and on-going
partnerships.

Other state contributions — such as
expressed by the state natural hertage
program support in Virginis and,

as exprezsad by Florida in its state
conservation planning efforts — will be
mtegrated mto the LCC conservation
planning amd design process over time.

In addition, SEAFWA continues to
offer opportunities for an exchange of
ideas shout the future of conservation
znd the role of states, as well as
providing opportunity for specific
reports and fesdhack.

Atlantic Cozst Joint Venturs (ACTV)

Joint venture staff and partners
are already working on variouas
zepects of biologieal planning,
conservation design, monitoring
and research for migratory birds in
thiz ares. They will also help puide
funding to high priorities identified
by the LCC throogh major prant
programs including the North
American Wetlands Conservation
Art and National Cosstal Wetlands
Conservation Grants.

Federal Fishery Management Cooncila
Natiomande, eight Federal Fishery
Mansgement Councils devalop fishery

manapement plans to mansge fishery
respurces within waters 3 miles to 200
miles offshore. Two of those are within

the SALCC, the Mid-Atlantie and
South Atlantie Fishery Management
Councils (MAFMC, SAFMC). A formal
requeat for the Counetl to dezignate

a member of the SALCC Scoping
Team was submitted on November
20, 2009. The Counetl will benafit the
SALCC through continued monitoring
and asseasing of fish stocks in the
south Atlantie, 2z well &= through
their continued actions with regard to
ecoeystem-based fishery manapement.
The BALCC will benefit the Couneil
through the provision of lological
planning and eonservation design
SEFVICES.

National Fish Habitat Partnerships
(NFHP)

The Nationsl Fish Hahitst Action
Plan i3 an unprecedented attempt

to address an unseen crizis for fish
nationwide: loas and degradation of
their watery homea. A key component
of the plan is to establish Fish Habitst
Partnerships which operate in defined
arezs and are elipible for federal
funding. There are currently two Fish
Hazhitat Partnerships whose desipnated
work areas overlap the peographic
huu.nda.r_fnfth.eSﬁLEE the Southeast
Aquatic Resouress Partnership
{SARP), and the Atlantic Coastal Fish
Hahitat Partnership (ACFHFP). The
coordinztors of both partnerships have
been invited to serve a8 members of
the Scoping Team.

Partners in Amphibian and Reptile
Conservation (PARC)

PARC iz an inclumive partnership
dedicated to the conservation of

the herpetofauna (i.e. reptiles and
amphibians) and their habitata,
Membership includes rapresentatives
from state and federsl agencies,
conservation organizations, museums,
pet trade industry, mature centers,
zoog, energy industry, universities,
herpetological orgamzations, ressarch
laboratories, forest industries, and
ervironmental consultants, PARC
will be shla to serve a3 a foeal point

for herpetofaunal planning and
conservation efforts.

Partners in Flight (PIF)

PIF was lsunched in 1990 in response
to prowing concerna about dechines
in the populations of many land

bird species, and to emphasize the
conservation of birde not covered
under existing initiatives. The central
premize of PIF iz in close slipgnment

to SALCC: Resourees of public and
private orgamzations in North and
South America most be combined,
eoordinated znd incressed in order

to achieve suecess in consarving bird
populations. PIF is anticipated to be a
key partner in bird consarvation within
the SALCC.

Southesst Regional Partnership
for Planning and Sustainability
(SERPPAS)

In 2006, state environmentsl and
natural resource officials from seross
the southeast partnered with the
Department of Defanme and other
federsl agences to form SERPPAS
to prevent encroachment aroond
military lands, encoursre compatible
resource-use decisions, and improve
coordination among reglons, states,
communities, and military services.
ThemgiunmredhjSERPPAE
ineludas the states of North Carclins,
and Florida. Given that all SBALCC
SERPPAS, we anticipate it will be an
important partner in SALCC.

Priority Species and Habitats

The South Atlantic LCC includes a
tremendous diversity of ecosystems
that include tidal Fiver and estnarine
ecogystems, barrier islands, near-shore
marine hahitats, vast intertidal marshas,
blackwater river systems, the pocoain
and Carolina Bay wetlands which host
earnivorous plants, baldeypress swamps,

live oak maritime forests, longleaf pine
savannas, dunes of the Cosstal Plan,

oak-hickory forests, bottomland forests,
prainea, gladea, barrena of the Piedmont
and eontinental interior, and the springs
mdext.ememeajnt&maurhmem
areas.

Beesuse of diverse environments and
long evolotionary solation, 8 number of
groups reach continental high points of
species richness in the Sootheast, making
the ragion one of the richest areas in

the temperate zone, surpazsed only by
eastern Asia. Groops that have ther
highest North American diversities in
the Southeast inelnde amphibizns, fishes,
maolluzks, aquatic insects, and erayfishes
throoghout the region; salamanders, land
snails, fung, and plants in tha soathern
Appaladumm,mdmnummmplanlam
the Coasts] Plain.

The six states within the SALCC, =
noted earlier, have each prepared State
Wildlife Action Plans that identify
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priority speriea also known as specios

of greatest conservation need. Thesa
plans also identified priority habitats bot
clazaifieation systems vared smong the
states. The Service's Southeast Region

also 1z working to identify priority species
and hahitats.

In the interim, for the porposas of this
planning exercise, we have identified
representative habitsts and system
drivers present in the SALOC; this list is
not intended to be comprehensive (Table
1}, and some representative species of
manzgement concern; this lst iz mot
intended to be eomprehenaive (Table 2).
It iz anticipated that this st will be
refined as the steering committes’
partnership formalizes, ies and
habitats identified in the State Wildlifa
Artion Plans are an obvious starting
puoant but sdditionsl speces and habitats
eould be included. The ACJV through
South Atlantic Mipratory Bird Initiative
(SAMBI) has identified priority bird
species and habitats through the vast
SAMBI partnershup. Additionally,

throagh the Desipning Sustainable
Landseapes project, surrogate species for
the major habitat types for birds has gone
throurh 2 Structored Deczion Making
process bo refine the list of priorty bird
speries to be modeled. The Steering
Committee may use a sxmilar process

of SDM to determine priority species in
other taxa

Anticipated Conservation
Delivery Mechanisms Related
to Priority Species and Habitats

Background

The core staff of the LCC wall focus

on the development of acience driven
decizion support teolz, so that cooparators
in the LICC ean have a common snd
nzeful tool for making decizions sbout
delivering the most effective conservation
through ecosyetem restoration, habitat
management, and poliey shifts. A myriad
of opportunities exst for delivering
comservation on the ground and in policy,
and each opportunity can uniguely serve
the needs of any particular project. We
provide examples of 3 new, non-traditional

Table 1. Potential priority species, habitats and system drivers found within the South

Atlantic LCC.
Spacies and Habitats and Systoms Ecosystem Drivars and Thraats
Assemblages
Carmivorous Plants Bottomland and Floodplain | Fire Suppression
Forasts
Freshwater amnd (Glsdes, Barrens, and Altered Hydrolory and Watar
Dhadromous Fishes Prairies Quality
Reptiles and Longleaf Pines and Liosz of Upland old-growth
Amphibizns Southeastern Pinelands foreata
Birds Carolina Bays Land Use Conversion and
Development
Bsts Pocosins Chmate Cha.nge
Black Bear Atlantic White-Cedar Mon-ndigenous speces
Swamps
Small Mammals Barrier Ialand Harvest
Commurities snd
Maritime Forests
White-Tailed Dear Rivers and Streams Environmental Contaminants
Mznne Mammals Caves Matural Dhsturbances
Shorebirds and Estuzries Coastal nrban development
Seahirds and sea level rise
Marine Reptiles Oeeans Rizing temperatures, sea level
(Turtles) rise, and other elimate change
Shorebirds, Seabirds, | Salt Marshes and Wetlands | Sez level rise and other
Mazrsh Birds, Wading climate change impacts,
Bird= coastal urban development,
and nutrient runoff

approach to habitat restoration in
partnership with indostry and others, as
well as traditional conservation delivery
programs in the text balow:

Cutting-edge tools

Carbon sequestration partnerships

with industry and others represent new
opportunities for the SALCC. Carbon
sequestration allows industry to offsat
their carbon footprint by mibigating their
carbon emissions with replacement of
native vegetation in lorstions that provide
the most effective conservation of wildlife.
Pocoains

Poeoains are unique wetlands, also
known as southesstern shrub bogs.
These peatlanda typically have a thick
underlying layer of pest soils (Histosols)
that act 22 a chemical sponge over
geologic time, locking-up metals, carbon,
and nutrients in vegetabon and the
deepening soil layer Inundation of
hundreds of thousands of scres of low-
lying pocosina east of Pocoain Lakes from
sea level rise 18 anticipated; conversion

of thousands of acres of low pocoain to

Table 2. Representative species of
management concem to LCC partners

Fizh

American Shad

Blueback Harring
Lionfish

Robust Redhorse
Mammals

Northern Right Whale
White-Tailed Deer

Black Bear

Boutheastern Beach Mice
(all subapacias)

Indizana Bat

Reptales and Amphilnons
Gopher Tortoise

Loggerhesd, Green,
and Kemp's Ridley Sea Turtles
Eszstern Dhamondback Rattlesnake

Planis
Venus Flytrap
Red

Sea Beach Amaranth

Birds
Red Corkaded Woodpecker
Swainson's Warbler

Invertebrates
Freshwater Muozsels
Green Mussel
Palzmedes Swallowtail
Carolina Heelsplitter
2t. Franei Satyr
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marsh i and near Pocosin Lakes 15 likely
Restoring hydrology in the peatlands
stops the loas of peat soils while allowing
so1l penaration and biomass ascomulsbon
to resume. (hver time, this results in
increasing elevation of previously drained
pocosins. Restoring pestlands, ke those
on the Albemarle-Pamhco peninaola,
provides an adsphve mechsnism to sea
lewel riza. The re-sccumuplation of sl also
helps mitipate the impacts of flooding
and storm events while improving water
quality, wildlife and vegetation. A 10,000
acre tract 1s proposed for restoration,
usmng carbon sequestration partnerships,
near Pocoain Lakes N€WE. The project
also will sequestor an estimatad
annupalized average of 10.8 metric tons of
C0, equivalent per acre per year.

Tidal marsh

In the United States, carbon stored in
tidzl salt marsh soils comprises 1-2%

of its botal earbon sink. Each molecule
of carbon dioxide sequestered in tudal
marsh soils and their tropiesl equivalents,
mangrove swampe, probably has greater
value than that stored in any other
natursl seosyetem doe to the lack of
production of other CmEaE.
In the southern coastal region of North
America, for example, the net primary
production of these ecosyatems averages
approximately 8000 g m= yrl.

Tidal marshes also exhibit low rates of
organic matter decomposition, because
the anserobie decomposers of thess
oxygen-depleted emironments operate
at slower rates than do their serobic
eounterparts of terrestrial environmenta.
Thus, it can readily be apprecisted that
as saas rise and encroach upon the land,
rates of carbon sequestration in cozstal
marsh soils rise right along with them. A
earbon sequestration habitst restoration
project in tidal marsh near Waccamaw
NWER iz under development with the
Barvica.

Traditional tools

Ag the SALCC partnership maturea,

we expect that the SALCC will desgn
appropriste landscape-laval approaches
for priority species and/or their habitats,
and designs will be provided to the
partners with the most effective delivery
mechanizmes and programes for thetr
implementation.

For aquatic speries and habitats, these
inelude:
Restoration of water quality throngh
maintenance of riparian corridors;
Implementation of best manapemeant

practices on sgricoltural, industrial
forest and urban landscapes

Wetlands protection, conservation and
restoration;

Special wns such s=

Nursery Area (PNA), Habitat Area of
Particular Coneern (HAPC), Essential
Fish Hshitat (EFH), and Critical
Hazhitat designation;

Hshitat Conservation Flan (HCP)
development;

Enhancement and establishment of
native aquatic vegetation;
Reconnecting frapmented habitats
through barrier removal or provision of
fishways; and

Development of fishery management
planz.

For terrestrizl ecosystems, these inclode:
Acgmiation of aignificant, hakitata;
Forest restorstion through earbon
sequestration;

Restoration of nparian corridors; and
Best management practices which
promote habitat and species diversity
in urban, agricultural and mdustrial
forest habitats.

Developing Capacity to
Support the Science Needs of
the SALCC

Many projects in this section are
partially or folly fanded by LCC
partners, including the Service’s 2010
sppropriation. However, axset budpet
balanee and needs remaining for thesa
projects are still under development.

Southeastern U_S. Projects with

Regional Context for LCCs

Southenstern Regional Climate Change
Rezponse Center

The USGS National Climate Change and
Wildlife Ssience Cantar (NCCWSC) was
suthorized by Congress in the FY 2008
Ommbuz Budget Act to help resouree
management agensies antierpate snd
adapt to elimate change impacts to fish,
wildlife, and their habitats. With the
relesse of Secretanal Order 2280 on
September 14, 2009, the mandate of the
NCCWEC was increased to address
climate change-related impacts on the full
array of D] resources. Furthermore,
the NCCWSC's planned network of
eight Regional Climate Science Hubs

was designated ss W] Regional Climate
Change Response Centers. These
Centers will work with a variety of
partners to provide natural resoures
managers with tools and information
that will help them anticipate and adapt
conservation planming to climate change.
The forecasting products produced

by these repionzl Centers will enable
fish, wildlife, and land managers to
dealgnmutab]eadaptm management
approaches for their programa.

The SE Pilot Project was designed to
demonstrate how a Reglonal Center could
function to develop the science neaded

by resource managers. This project will

portal for information exchange, and
other science tools. Models and data
produced by the SE Pilot Project will be
used in a collsborative process betwean
UBES, LICCs, state and federal partnera,
N0z and scademis to produce science
at appropriate scales to answer resource
manzsgement questione.

Estimated funding: Over $1.2M for
FY2009 and §1.2M for FY 2010; at the
time of this writing, this USGS funding i=
anticipated to be in place, and will provide
suppart to seversl projects listed balow,

Dovwnscaling (Flobal Circulation
Modslz for Sout heastern Application to
Conservation

A Geodats Portal will be created to
suppart the regional Climate Change
Reaponze Center and LCCa. The
portal will be a web-delivered computar
application for discovery, selaction,
extraction, procesaing, quality control,
and formatting of spatio-temporal dats
for esoaystem modeling appliestions.
The purpose is to bring modelers, data
providera, and resource mansgers
togethar in a common framework. The
initial version will support users in
azsessing the impacts of climate change
on ecoaystems in the Southeast Region,
with the intent of eventually supporting
national studies. The mitizl ver=sion slso
will support web-based access to climate
change data in pomt form and gridded
form, and support the loose coupling

of models developed for the SE Pilot
Project.

Estimated eoat of enhancementa:
$150,000 i3 needed above the TUSGS
suppart listed ahove, the Sarviee has
provided funds for this project as well.
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Poliey linkages bebween science and
larnd comservalion and monagement

DTOFTRIRE

We need to pursne conservation at
landseape scales as a science-based,
soctally-driven endeavor. Dong sowill
require that we lay before the public
transparent, science-based assesaments
of populstion and hahitat sustamakility,
and engage the public in non-regulstory
forums in finding conservation solutiona
that will lead to sorially viable populstions
of fish and wildlife. This initiative will
link conservation scence to conservation
Programe.

Cost: $80,000

The Development of Tools for the SALCC
Conservation Community

Desigming Susiainable Landscapes in
the Southensiern [Mnited Staies

A high priority project which would
benefit multiple partners in the SALCC

for bird populations in the Eastern US.
The pilot praject, which is scheduled to
be completad in 2010, foruses on bird
species in the Southesstern Coastal
Plain portion of the BALCC area. The
overall objective of the pilot 15 to develop
a consistent methodology and to enhance
the eapacity of states, joint ventures
and other partners to azsess and design
sustzinable landscape conservation for
birds and other wildlife in the aastern
United States.

Expanding this project includes the
development of core landscape
datasets for the Piedmont Region
including projections of climate change,

Processes, 8 ;
It will also include expanding the
stakeholder-driven process to identsfy
priority speciea and evaloate available
sriencs to create species-habitat
relationship modela.

Estimated project cost: an additional
£174,000 1= needed to support thia project.
Information Monogement

Ag part of the BALCC's effort to improve
natursl resource conservation through
greater reliance on scientific kn

a primary role of the LICC 13 to collect,
organize, and make avalsble natural
resource data and to contribute to each
partner's institotional knowledge by
farilitating the transformation of data
into information analyzis,
synthesiz, and modeling. To meet these
objectives, the SALCC will develop a

desizion support system thateﬁedneljr
stores, maintains,
distrbutes the data, mfurmn.hun and
products of seientific work condueted by
each partner agency. Thus, a foondation
of the SALCC program is the strong
emphasis placed on dats and information
management, particularly during the
imitizl period of program development.
A pilot project to develop linkapes and
partnerships iz proposed for fiscal year
2010 called Intepratad Nesting Shorabird
and Ses Tortle Dats Mansgement
Eyntem.‘ﬁhrkn‘lgmthparhmatNPS,
states, nabional wildhife refupes and
others, the SALCC would devalop a
single dats manspement syatem capable
of managing and reporting out nesting
shorebird and sea turtle data. The system
would be based on existing afforts and
would be designed to allow sl] partner
apencies to effidently enter, accesa,

and report target speces data st
the local to landscape level for research,
management, and planning for the
conservabion of priority speces across
multiple LOCa.
Estimated Project Cost: $150,000
Water Availallty for Ecologicel Needs
Thia component of the SE Pilot Project
will develop information and modeling
approsches to help resoarce managers
sasess potential afferts of climate change
l'umancfthmreaeardimmaquaucbwta\.
eapecially froshwater fishes and mossala,
and on improving our shility to answer
questions concerming how species are
likely to respond to climate-indused
hydrologie change.

Estimated Coat: Most of this project
1= supported by UUSGS, an additonal
$40,000 iz neaded.

ldentifyring Coastal Habitats at Hisk —
(rulf ond South Atlantic Consts

In partnership with the Gulf Coastal
Plain and Ozarks LCC, the South Atlantic
LCC will support science tools that asseass
sag level rise impacts on the Gulf Coast.
The South Atlantic and Gulf of Mexico
coastal regions are prone to high rates

of cozstal erosion and flood disasters
sasoctated with hurreanes. Subsidence
in some parts of the southeastarn cosstsl
plain serves to amplify thew]nerab[lilar
of commumities, infrastructore, and

natural resources to storm surge flosding.
The southesstern region ranks higheat in
the mumber of 113, billion dollar weather-
related dizasters and flood insurance
claims. The Gulf of Mexico coastal zone 18
already experiencing some of the highest

rates of cosstal erosion and wetland loss
in the world. The high volnershihity of
this low-lying coastal zone to land loss
and fooding 12 penerally attmbuted to the
combined efferts of human development
activity, sea-level rise, hurricanes and
other tropieal sborms, and a natural
phyaical setting that is senzitive to subtle
chanpes in the balanee of marine, cosatal,
and onshore processes.

This project is currently s
through the USGS SE Pilot Project for
coastal zones of Missizaippd and Alshams,
which are in the Guolf Cozstal Plain and
Ozarks LCC. Az part of a cooparative
effort between LCCg, the Sonth Atlantic
LCC will explore opportunities ts
eontimue this project into panhandle
Florida, and extend past the mouth of the
ACF baam. Thizs will provide peographic
and seentific continmity between the
Gulf Cosstal Plain and Okarks LOC and
the South Atlantic LOC for the water
availability project and the cosstal
mapping project. Furthermore, the
Service will ensure consis with

the emerging LCC for the Texas and
Laouisians coasts.

Estimated coat: an sdditionzl $155 000
to add panhandle Florida to Gulf Coast
Aszezament and $200,000 to add SALCC
to Mid and North Atlantic sea-level rise
modeling for marshas.

Template for Strategic Hobitat
Conservation (SHC) tmplementaiion
plan to meet Waterbird Manogement
Nesds within Aflontic ond Missizsippi
Flyways

In partnership with LCCs seroas the
eastarn U5, the Boath Atlantic LOC
will |mp]s:|:|ent an integrated watarbird
momtoring and mansgement program

to inform decision makers and resource
mansgers in an adapbive management
context. Improved resource contribations
toward waterfowl, shorebirds and
waterbirds may be reslized by this
cross-scale integration of management
artions across multiple spatial scales from
the Flyway seale down to local watland
mansgement sites.

Presently, hittle coordination occurs
among management sites, resulting n
many disparate efforts that may not meet
all waterbird needs at the appropriate
spatial or temporal seales. Addibonslly,
mansgement decisions sre often made

in the absenee of supporting monitoring
information. The application of consistent
maonitoring protocols seross spatisl seales
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wetland manapement actions to mest
waterbird habitat neads.

Estimated coats: $150,000

Staff Capacity

Consarvation efforts to sddress
unprecedented threats will require new
core competencies that
mteract with existing eapacity. While
competencies have to be considered at the
level of the individual, sompetencies must
also be considered st the organizational
level. The needed competencies fow
from the demands of sociaty on the

conservation community:

Competence in asseasing amnd
predicting populztion snd habitat
sustainshdlity within ecologieally
definable units;

Competance in spatislly depieting roals
and objectives that reflect messurable
biological cuteomes; and

Competance in asseasing and
characterizing the environmental
sanaitivity of landseapes to species and
populstions.
Resources are available within DOT
Burasus to start development of the core
competencies that can complement and
build upon efforts of existing capacity
For the South Atlantie, the Serviee
start-up costs in fiscal year 2010 ia
estimated at $540,000. This inclodes
zalary for an LCC coordinator, a FWS
srience coordinstor; & part I:|m'_= contract
admimniatrative aseistant, zm well 1z
office space, two vehicles and computer
support. Nepotiations are underway for
partnership sharing of these costs, such
az office space. Increased capacity from
USGS 13 tentatively for one sclentist to
be established in the region, with possible
costs similar to the above estimates.

LOC Coordinator

components: oversight of conservation
seience development for the LOC,
partnership development and support,
and developing and implementing
approprizte molt-orgamzstional
conservation strategies.

Costs: Approximately $150,000 for aslary
support, plus additional support for office
apace, vehicle, computer and other needs,

The LCC partnership may provide
additional support for some needs, such

az office space.

Seience Technology Coordinator
This position is responsible for

eoordinating seienee for the foll spectrum
of prionty aquatic and terrestrizl species,
mncloding population-habitat modeling,
eimulation modeling, development of
decision support tools, monitoring,

and research. This positon’s primary
responzibilities will be to prepare
proposals, secure funding, amd oversee
and implement projects to develop
relevant models and decision

tools needed to formulate objectives and
priority sctiona, and to continnally test

Costs: Approxamately $150,000 for salary
support, plus sdditionzl support for office

space, vehicle, computer and other neads.
"]'hELEC partnership may provide
additionsl support for some needs, such
aa office space,

Srienee ([J8(GS)

The USGS has committed to establishing
seience poaitions in LCCs scross the
nation. For the South Atlantie LCC,

the science coordinator would develop a
science program and sperific research
projecta in support of LCC needs, as
d@adhyﬂielﬂﬂmamﬁmdmlﬂ
Stearing Committes. We envizion that
this posiion would be different from the
Service's science function, in that the
USGS seientist would conduet active
ressarch, whereas the Service's science
poaition would help develop, coordinate,
and disseminate priority sclence needs
and resulta.

During FY 2010, the USGS, the Service
and other conservation will identify key
comservation issues related to potential
landscape change and nesds sssoeatad
with implementation of the first eight
LCCe. Assessment of neada at the leveal
of individual LCCs, and identifiestion of
challenges common to multiple LOCs
(requiring larger joint afforts), are both
important.

Costs: under development

Srience (NFS)

New monzes to be programmed for
climate change monitoring are intended
to be appliad within the context of the
SALCC.

Costs: under development

Spatiol Analyst

The Service will dedicate staff time to
spatizl analy=is needs of the LOC untal
such time that the LOCC is prepared to
create such a position.

Onit-yerr postions (ol SALCC pariners)
Out-year needs inclnde the following
poesible poaitions. Gainng this expertise,

a5 well a8 definition of other needs within
the LICC, will be an ongoing, high prionty
function of the L.OC Bteering Committes.
The Serviea will provide additonsl
resources and support as the LCC
determines its highest priority needs.
Eeosystem Simulation Modeler
Population-Habitat Modeler
Hydrologist
CoastalMarme Fisheries Scientist
Top Science Needs Exceeding
the Initial Regional Allocation
for Science Capacity in the

SALCC

The mplementstion of apecifie, thematic
resaarch can help manapers and land
planners understand impacts on natural
landeeapes m the SALCC. Habitat
impacta are driven by a vanety of factors,
including climate chanpe and sea level
rise, increased urban development,

the spread of invasive species, and the
onpoing cumulsbive impact sassomated
with fragmentstion of wildlife corridora.
As an example, habitats in the coastal
plain are increasimgly impacted by rapid
uriban development. Cozstal habitats that
are influenced by the tides are sulnect to
lossea due to accelerated coastal erosion,
submergence of barrier islands and
low-lying cosstsl habitats, dizsection of
Ba]tnnmhdueb:raealeve]nse imparts
mmﬂ.ﬂh]dnmﬁurnmhmml‘ul]nmng
extreme storm events, and the conversion
of freshwater marshes and wetlands due
to sslterater intrusion

An array of ressarch 1= needed to devalop
maxdels and monitoring protocols to
evaluate the potential effects of climate
change and sea level rise on wildlife
populations and habitats. Results and
recommendations would be used to
farilitats management decisions to
minimize or mitipate impacts both on
local and regional seales. The ahibity

to identify changes in habitats across
the landseape over time will help land
managers address the imparts with
strategies that are holistic in natare, on
a landscape seals, with a view toward
ensoring that migration corridors
remzin intact, protected landseapes for
high priority species eontinoe function,
and viable ecosystems are in place and
protected for Federal Trust speces.

The following research needs are not
listed in priority order:
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Examples of Research Neods
Hydrological Conditions

More understanding is needed of
ground water variations and change
over time throughout the SALCC. The
sstahlishment of 2 network of wells and
surface water level data lopgers that
can be tracked by individual stations for
immediate mse as well 28 by 2 regional
team will conzistent baseline
data that can be evaluated over time. Thia
data can slso lead to the development

of predictive hydrological models for

a variety of important habitats in the
BALCC including interior wetland
swampes such as Okefenokee NWR's
296,000 seres and other important
habitats that are greatly affected by
groundwater. Additionsl data that would
be collected would include changes in
rainfall quantities, periodicity of rainfall,
considermg the topography, evaporation,
and evapotranspirabion

Estimated coat: GW real time well
installation £11,000

Yearly (M costs $6,000 - these cost
include QANQC, real-time dissemimation
of the data and archival of the data.

Hierarchical Londzcape Models for
Endemic [Mnionid Mussela: Building
Strategie Hobuiat Conservation Toolz
for Muzsel Recovery in the South
Atlantic Londacape Conservation
Cooperative.

The Southeast iz & hotspot of mussal
biodiveraity, but an inteprated approsch
i urgently needed to effectively consarve
endangered mussel species. Key habitat
where axtant populations sre found must
be protactad, bat it is also crocial to
prioritize restoration aress and identify
augmentations.

Estimatad Costs: $365,000

Longleaf Pine Ecosystems
Umne of the most important habitsts in
the SALCC and the Gulf Coastal Plain
and Ozarks LCC is the longleaf pine
ecoeyetems. Red-cockaded woodpecker,
gopher tortoise, indipo snake, and
Barhman's Sparrow are some of the high
priority species that eeenr in longleal
pine forest hahitats. Management is

tree species. However, studies are needad
to identify the tolerance levels of aml
masture. A better understanding of
genetic differences among longleaf pine
will help conservation delivery

Estimated coat for start and linkages of
these projecta: $150,000

Population Status for § Threatened
and Endengered Freshwoter Muzsels
in the Ocklockonee Biver Buain
Akey component to recover freshwater
muzsal species is to determine population
gize, rates of recruitment, survival,
growth, and fecundity that eonstituts
avishle population and evaluate these
demographies to determine the long-
term population vishility of each species.
Cuorrently, httle information on these
parametars exiets for four listed mussels
in the Ochlockones River Basin. It
is especially important to know the

n size 50 that mortality ean
be evaluated. This study will provide a
baseline for developing and evaluating =
comprehensive monitoring program for
the seven listed mussels in the Mortheast
Colf of Mexieo watershedz.

Estimated Cost: $120,000

Develop Hiztorie Rote of Change
Models for Coasial Borrier Islonds
Using historic aerial photography and a
sequence of spatislly expbceit GIS dats
sets, thie project will revesl changes
over time in shorelines and in terrestrial,
intertidal, and besch ecosystems. From
this, we can devalop rate-of-change models
to inform land managers of the quantity
and quality of halatat changes that have
occurred and are expected to ocour:

Estimated Cost: 250,000

I'mprove Lond Monagers Aecess Eo
Current Body of Science_

For the BALCC ares identify
the hterstore and dsta loestions across
natural resource disciplines (Le., genlug],
ecolory, bologieal, down-sealed and

more refined climate and sez level rize
models) and aynthesize the mformation
in & way that land manapers can better
understand the natursl processes that
will inform their management decisions
and dentafy mformation gaps which
can be used to target needed apphed
resaarch.

Estimated Cost: $10,000

SALCC Inventory and
Monitoring System
In close cooperation with the [nmventory
and Montoring Programs of the NP3
and the National Wildlife Refuge
System, design a scientifically based
imventory and monitoring protocols for
use by partners in the BALCC. Baseline
eperies surveys are needed to identify
Hmhmhmanimbeauimn.ea and to
match those apecies with habitats that
are vulnerable to the impacts of cdlimate
change and other challenges.

Estimated Project Cost: $200,000

Carbor Sequestration Studies
This project represents the first stap
in a eross-sountry partnership devobed
to understanding carbon
rates in tidal freshwater swampa and
marshes, [t s desipned to determine
rates of carbon sequestration in managed
and tidal freshwater marshes in the
Waceamaw National Wildlife Refuge,
SC. This three-year project
will be funded through an apreament
between the 1.5, Fish and Wildlifa
Service and the USGS California Water
Selenes Center.

Budget Request: $150,000

Erponsion of Blusbock Herring and
American Shad Habitat Models for
[Tz in NALCC and SALCC.

Habitat models for these two species are
currently under development as part of
the ENC-SEVA SHC Team's ongoing
SHC project in the Rosnoke-Tar-Neuse-
Cape Foar river basins in southeastern
Virginia and esstern North Carolina,
This project would entsil modifying
these two models for use throoghout
the UUS east cosst range of these two
species. Both speries are currently in a
depleted status throoghout muoch of their
range (see Limbarg et al. 2007, Limburg
and Waldman 20088). Both species are
under ASMFC management and their
manzgement plans are the subject of
recent extensive modifications designed
to begin restoration of their populations,
w]m:h.weremmeul'nmam
economic and cultural =

throoghout the NALCC andSALEE

Total Estimated Project Cost: under
development

Climate Chenge I'mpacts

of Forest Dynamics

Btodies are needed to determine the

offerts of 2 changing chimate on forests

and the species that depend npon

them. Changes in weather patterns

and temperatures could change forest

fuel patterns, species composition,

mdm]m'm_- Of equal importance 1=
understanding of how alterations in

wenth.er patterns will impact preacribed

fire s a management strategy in foreat

communities.

Estimated Cost: 50,000

Aszsezzment of Habitol of the Flaiwoods

Salomonder

Thiz 13 & long-term project on the

Flintrock

Persarve m Florids to boost
populations of the flateoods salamander

B-65



U.S. Fish & Wildlife Service

and Red-cocksded woodpeckers, tao
umbrells species that encompaszs the
entire pine upland/isclated wetland
maoeaie. The seological importanece of the
preserve is centerad npon water quality,
upland conservation and Threatened and
Endangered speries recovery
Estimatad Cost: 380,000

Azzeza health and stofus of Bottomland
Hardwood Forests in the South
Atlantic

Bottomland hardwood forests are an
important ecosystem sustamability
amd resilience, & well a8 critical fish and
wildlife habitat. In the South Atlantic
coastal zones, bottomland hardwood
forests are being stressed by aslt water
intrusion =8 well a3 storm surpe events,
making the heslth of bottomland forest
further inland even more important to
sustmin.

Estimated Cost: $60,000

Demonatrate how to manage flow for
the benefit of ecological systems and
humaon needs.

Estnarine Instream Flow Requirements
- Preshwater from the South Atlantic
Coastal Plain rivers help support the
greatest extent and hghest quality
estuaries of the North Atlantic Ocean.
The amount and timing of freshwater
inflows regulats the salimty interface and
are key to the health of these productive

scosyetems, yet the fow requirements
are undafined.

Research question: Research is needed
to detarmine the relationships between
altered freshwater hydrologie regime
and estuarine ecosystem conditions to
mnform and support development of state
instream flow standards for these critical
areas,

Research question: The dams on the eight
major drainages in this region reduce the
range of water level flnetuation sz well as
alter the sessonality of flow. Research 1=

needed to determine the flows required to
support the natoral assemblape of plants
and animals of these riverine ecosystams.

Research question: If these large
syetems are to be mampolated to iImprove
h]dn:ﬂugmreglmegresemdimmadedtu
determine how these ecosyetems respond
to restoration of Aows after more than 50
years of altered conditions.

Ressarch question: Informaton is
needed as to how freshwster resources
of the SBouth Atlantic Coastal Plain will
likely be impacted by chmate change.

Estimated Cost: under development
Characterzing bosic untts of
comasTralion
The most bazie level of conservation is
the population. Pepulations are used a5 a
critical metric in many local and national
comservabon plans (e, The Strategic
Habatat Conservation plan), as well as
in key pieces of lepislation, such as the
Endangered Speries Act. Therefora it is
mmpartant to have a firm understanding
of the number of populations disperssd
acroas the landseape and the extent to
which they interact. Science support
needs are as follows:
The goal of this study i= to develop
& GIS-based approach for explicitly
Mappng of genebic divergence
and diversity for multiple terrestrial and
squatic apecies. Uaing this approsch, we
will analyzs mitochond izl DN A datasets
from vertebrate and invertebrate
species in both North and South Atlantic
ecoregions for phylogeographic bresks
and high mtrapopulation diversity. The
result will be an evolutionary framework
for the Atlantic within which patterns
of penetie diveraity can be analyzed
in the contaxt of historical processas,
future evolutionary potential and
current reserve design. This mults-
species genetic landscape will be able to
pinpoint biogeographie hotspots where
mterpopulstion and intrapopulation
genetic divergence, connectrvity, and/or
diversity are consistently high.

Comparisons genetie connectivity for
eatuarine epecies. We ssek to integrate
genetie, ecological, and life history dats
to zasess larval recruitment and genetic
comnectivity for various aquatic specios
inhabiting estnaries from North Carolina
to Florida. Thia work will provide

for an understanding of patterns of
recruitment and connectivity in estoarine
ecosystems and serve a8 3 necessary
base-line dats for predicting the fate of
these populations under climate change
BEENEFIDE.

Estimated cost: under development.

Distribution and Habitat [Tae of
Heystone Species, including northern
right whales, in the SALCC Nearshore
Atlantic Ocean

Thia project would entsil expanding

the mizssion of the existing Cooperative
Winter Tagging Cruise (Cruise) to
other large whale distribution and
habitat use during Janwary-February
in the nearshore Atlantie Oeean off

NC and VA. The Cruise is an existing

partnership which tags species manaped
by the Atlantic States Marine Fishenes
Commission (Aflantic storgeon, striped
bass, horseshos crab, red drom) and
mmmged;m:rﬂyhyAEHFﬂ and the
Mid-Atlantic Fishary

Councl {(spny doghish, summer ﬂ-:nnder}l.
The northern right and other species of
large whales (fin, homphback) sanmoally
migrate along the Atlantic coast, nsing
the Atlantic Seaway pathway described
elsawhere in this plan. The National
Marine Fisheries Sarvice Large Whale
Take Reduction Team (ALWTET), Mid-
and South-Atlantie Sub Group, st their
last meeting in April, 2008, identified &
need for data on northern nght whale
distribution and habitst wse in the mid-
Atlantie (Red Munden, North Carolina
Division of Marine Fisherios, Morehesd
City, NC and DHane Borggaard, National
Marine Fisheries Service, Northaast
Regional ffice, parsonal communication
to BWL; aleo see ALWTERT 2009;
online on the NOAA-NMFS wab site

at the following location:  hitpe/ferre
NEr. DA FoV, ha.le'trpl’lrtfnuehng&f
AIWT

April.2009.pdf). ‘ﬁhmm that
eollaborsting researchers (possibly

Dr Dong Nowacek, Duke University
Marme Laboratory, but we haven't been
ahle to contaet him yet) would deploy
pop-up acoustic momtors during the
Cruise to detect whale vocalizations, as
well as conducting s vismal survey from
the research vessel. Monitora could be
retrieved st the end of the Cruise, having
been deployed for 2 mult-week (two
weeks, longer if additional ship time could
be seeured) period. This project would
fill = gap between existing surveys in the
northeast, sand south Atlantie.

Total Estimated Project Cost: under
development

Anticipated Successes in 2010

Partnership and staff developmant

We axpect to have a fully funetionsl
non-government orgamzations, industry,
univeraities, an dfederal and state
governments, in place that pridea

the conservation science and priority
conservation delivery mechaniama in the
South Atlantiz. To manage againat — and
with — threats cansed by accelerating
climate change, we axpect the Steering
Committes to embrace new challenges
in conservation for the 21* Century:
That Likaly will mean asquiring new
technologies in information management
and spatizl analy=is and developing
non-traditional expertise in core ataff,
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such a8 eonservation ology and land-
nse policy We expect members of this
Steering Committes to be leaders in the
conservation effort in the Sooth Atlantie,
and resch out to traditional and non-
traditionzl partners in the LCC for the
use and development of soence products
and conservation delivery

Biological Foundation

The hasic elements of conservation
depend on a bielogist's knowledge of
species, species-habitat relationships
and ecosystem function. Based on high
priority nesds expressed in this proposal,
we expect substantial progress and
suceess in lazrning more shoat the life
history traits of high priority species in
the South Atlantie, incloding those off
shore. The biological planning work

for birds in the Sonth Atlantic Cozstsl
Plain will be expanded to the Southern
Piadmont by partners working throogh
the Atlantic Coast Jont Venture and
South Atlantic Migratory Bird Initiative

axpect the development of a process
with stakeholders in the LCC model
that determines species sensitivity to
differant climate change scenarios (part
of the Desipning Sustainahle Landseapes
project).

Conservation Design

The development of tools to deaign
conservation and sustamable landscapes
will happen st multiple spatial scales.

We axpect to have success in the
development of downsealed General
Cirenlation Models, and the easy access
to that information by scientists, for us
in the LLCa. We expect successful and
significant progress in the development of
madels that help us predict and manage
for eoastal vulnerability with climate
change on the Guolf Coast side of the
SALCC. We expect the completion of
epatial anslysis for the coastal zone of
the South Atlantic (part of the Designing
Bustainable Landscapes project).

Consarvation Dalivary

We expect the start of 2 auceesaful model
demonstration of eonservation delivery
in the restorstion of a 10,000 acre tract of
pocosin wetlands in North Carolins using
earbon sequestration as the restoration
conservation delivery tool. This project
18 in parinership with industry and others
who need to offset their carbon footprint,
and are willing to do so by the restoration
of this high pricrity trsct of pocoain
wetlands, The FW3 will manage strictly
for wildlife and ecological benefit, while
ndustry ean mitigate earbon emissions.

Inventory and Monitoring

We expect the establishment and
integration of an Inventory and
Momtoring Program by the FWS
National Wildlife Refuge System, and
we axpect to demonstrate success In
integration with the NPS and the USGE
in survey methods, objectives, and data
compatibility We expeet to complate
imitial steps on the Atlantic Flyway
Integrated Waterbird Management and
Momtoring Project including modal
development and testing and protoeol
development.

Assumption-Driven Research

The development of research priorities
that are driven by the sssumptions we
make in modeling and mansgement
requires time to consider the
effectivenass of those modals and
SALCC will support seversl ntegrated
ressarch projects, many of which are
designed to test basic assumptions, we
expeact our suecess in this year to be the
development of a process by which we ean
thoroughly tease out the most important
sssumptions in models and mansgement.

Information sharing and Adaptive
Managemeant

We expect a suceesaful demonstration
project that integrates the data of
NPS, FWS, USGS, states and others to
examine ses turtle nd shorebird response
to aceelerating beach erosion. By way
of this project, we hope to eatablizh the
basiz for long term linkages among dats
and to establish a process of iInformation
management that can feed mto
management decisions at several spatial
sealos,

Unique Characteristics
of the SALCC

The BALCC supports nomerous omquoe
habitata and apecies which occur nowhere
elze on the planet; provides unique
ecosystem functions which are vital for
sustaining migratory species of avifaons,
anadromous and pelagic fish, marine
mammals and sea turtles; and iz subject
b:rmbumedemugmplucpremu:eﬁmn

a burgeoning human popualation and
climate-change induced sea level rise,
more 50 than many other parts of North
America. The SALCC may perhaps best
be identified from an ecosystem services
perapective as hosting two signifieant
migratory pathways for charismatic
fanna: one for svifauna (primanly
shorebirds and waterfowl), the Atlantic
Flyway; and the other for nearshore
marne famms (marne mammals, sea

turtles, and anadromons and pelagie
fish), which may be characterized as the
Atlantie Bemway, and includes the Gulf
Stream.

Habitats within the SALCC support
species traveling in the vast migration
pathway known as the Atlantie Flyasy.
In the southern portion of the Atlantie
Flyway the route narrows considerably in
the five cozstsl states that comprise the
SALCC; Virginia, North Carolina, South
Carolina, Georgis, and Florida. It is this
narrowing of the route that effectively
concentrates and increases the number of
birds and other spacies found mn any one
loeation in the SALCC.

Large concentrations of waterfowl,
shorebirds, nectropical migrants, and
raptors, alung'mth some species of bats,
dragonflies, and batterflies nse this
pathway during migrstion events, Of
those groups, shorebirds are in greatest
decline. At]eaathall‘uct'all coastally
migrating shorebirds have declined by
at lezst 39%. They face threats from
pollution, over-ishing, and warming sea
temperatures cansed by climate change,
as well a8 threats at island snd eoaatal
nesting sites. Sea level rise caused by
accelerating climate change will inundate
shoreline hahitata,
The SALCC encompasses a rich tapestry
of landacapes and seascapes n North
Georgia, northern Florida,
and Southern Virginia that support a
diveraity of species. Many endangered,
threatened, and declining species
are dependent upon thess habitats,
including the loggerhead sea turtle,
wiond stork, red-cockaded woodpacker,
and pping plover. The SALCC's coastal
and estuarine hahitata support crab,
Ell':l.rlrerr and oyster industries, while the
region's abundant wetlands and foreata
sustan amall and larpe game speces,
recreational fisheries, and & diverarty of
urique and rare habitsts of national and
international importance.
Mature southern pine forests, including
the longleaf pine ecosystem are home
for many species of ezstern forest birds
that are currently suffering consistent
and troubling declines. Red-cockaded
Woodpecker, Brown-headed Nuthatch,
and Bachman's Sparrow, year-round
reaidents of mature southern pine forests,
are esperially impactad. Many eastern

large blocks of mtact foreat, such as
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the Kentoeky Warbler, Wood Thrush,

and Eastern Wood-Pewee. Likewise,

species dependent on disturbed or early

succeasional forest or netural distorbanee

If,mnludmgpmeha.rrena] such as the
‘Warbler, Whip-poor-

will, Praime Warblar, Ezatern Towhee,

ard Fiald Sparrow, and popular game

species such 28 Northern Bobwhite and

American Woodeock are st msk.

The SALCC's contribution to entire
populations of migrabory birds, bats,
and butterflies not only affects spacies
diveraity in the 1.5, it also affects
species diversity in Canadz and sther
countries bacausa the 1.5, shares many
bird species with other countries slong
the pathway

The SALCC is also known for a sacond
vital species migration corridor, which we
proposed to name the Atlantic Seaway
The marine portion of the SALCC, from
thehea{:htuﬂﬂﬂmileauﬂ'ahnrgmdudea
both pelagic and nearshore migration
routes off the Atlantic Coast, and many
of the species that use this route rely
upon the SALCC's zalt marsh, estuarine
systems, eoastal wetlsnds, and other
hahitats along that oceceanic pathway for
foad, resting, and breading. The BALCC's
grest expanses of aslt marsh along the
Atlantic Coast are known as some of the
muost productive ecogystems on earth.
Salt marsh hahitata provide a souree of
food for estuarine species as well as for
the pelapie spesies that migrate slong
the off-shore corrdor of the Atlantic
Oeean. Salt marsh ecosystems with their
rich tidal erasks and diverse estuaries
also support the ersh, shrimp, and oyster
industries, and commercial fisheries,

along with the birds, fish, and turtles that
migrate along the coast each year

The exclusively oceame pelagic route
axtends from Labrador and Nova

Seotia to the Lesser Antilles, and on

to the marnland of South America. Tha
pelagic migration paths are traveled

by thousands of water birds and shore
birds, marme mammals (bottlenose
dolphina, humphack whales, northern
right whales), bluefin tuna, dolphin-fish,
sturgeon, migratory striped bass, spiny
dogfish, weakfish, and the lopgerhoad and
leatherback ses turtles.

In addition to these two nmque migratory
pathwzye, the SBALCC also hoats
numercus endemic species and habitats
which are agsin restricted to it alone.
These indude numerous plants, 1
amphibians, reptiles and fish.

Additional LCC Support from the
Southeast Region in FY 2010

The FWS has taken s strong lead to
start development of LCCs that eover
the entire eastarn seshoard (North
Atlzntie, South Atlantie, Peninsular
Florida LCCe) a8 well aa much of
the Guolf of Mexico cosstal (Penisular
Florida and Gulf Cozstal Plain and
Ozarks). This geography 1= among
the most senaitive in the world to sea
level rize, sslt water ntrosion, and
storm surge from accelerated climate
change. The interaction among these

LCCs ia extremely important, and is
demonstrated in parts of this plan.

Gulf Coastal Plain and Ozarks LCC

The Southeast Hegion of the FW3E will
support the start up functions of the Gulf
Cozstal Plamn and Ozarks LOC in federal
fiscal year 2010, In strong partnership
with members of the Lowar Mizsizaipm
Valley, East Gulf Coastal Plain, and
Central Hardwoods Joint Venture
Mzanagement Boards. FWE Regions 2
and 2 will be heavily engaged as well
The Lower Mizssissipp Valley Joint
Venture Board agreed to provide s strong
leadership role in the development of the
LCC. A soncapt plan, to be drafted st the
same time as this plan (December 2009}
15 complete and developa actions for 2010
LCC development. Please see that plan
for details.

Peninsular Florida LGC

The southeast region of the FWS

will support the development of the
Peninsular Florids in feders] fisesl year
20110, in strong partnership with the NPS,
UUSGS, the state of Florida and othera.
The development of the Paninsular
Florida plan will be developed by aarly
spring 2010, and a staff will be provided
on detail for the LCC to begin a higher
level of conservation planning and to
imitiste or sustain high prionty soence
projects.

Cooperation with the North Atlantic LCC
A portion of the SBALCC lies in southern
Virginia, part of the Northezst Region,
and the Northeast Region has resource
program offices operating there. The
two regions already coordinate on
topies of mutual concern through the
Atlzntic Coast Joint Venture and Atlantic
Coazstal Fish Habitat Partnerahip, whose
boundaries inelude both the NALCC
and SALCC areas. These partnerships
can serve 38 conduits for coordination
between the two LLCCa. The Northeast
Ragion has offered to continue to provide
sipnificant support to thess program

offices in the SBALCC in 2 eeordinated
effort to most effectively and efficiently
conserve migratory birds and other trust
resourcss commaon to thess songroent
geographic areas.

Cooperation with the Appalachian LCC
Although the South Atlantie LCC ia
targeted for full implementation in 2010,
the Southesst Region also has great
mterest in mtiating an LCC for the
Appalachian area. The Northesst Region
will be the laad for the Appalschian

LACC and will soordinate closaly with the
Southeast and Midweat Regions on the
development of this LCC. With exating
partnerships, projects, and Sarvice offices
moving forward with landscape scale
planning, this LCC has the opportonity
to start immediztely to build biological
planning and conservation design
capacity that complements existing
efforts, host partner meetings, and
develop contracts in FY 2010.

More formal conversations will be
scheduled later in 2010, including key
contacts from the Service and partners in
all three Service regiona overlapping the
Appalschian LICC area.

Consarvation Lands in the SALCC

1
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SE GAP Terrestrial Ecological System Acres
Evergreen Plantstions or Mansged Pine (can include dense 12,773,963
successional regrowth)
Southern Piedmont Dry Oak-(Pine) Forest - Hardwood Modifier 8,967,658
Pasture/Hay 8,593,966
Row Crop 8,314,226
Developed Open Space 5,016,924
Atlantic Coastal Plain Upland Longlesf Pine Woodland 4,652,839
Other - Herbhaceous 4,272,066
Atlantic Coastal Plain Dry and Dry-Mesic Oak Forest 2,392,710
Successional ShrubySecrub (Other) 2,287,624
Atlantic Coastal Plain Small Blackwster River Floodplain Forest 2,168,984
Low Intensity Developed 2,120,380
Clearcut - Grassland/Herbaceous 1,817,020
m Coastal Plain Blackwater Stream Floodplain Forest - Forest | 1,709,835
r
Atlantic Coastal Plain Pestland Pocosin 1,495,203
Open Water (Fresh) 1,444,622
Southern Piedmont Mesic Forest 1,399,041
Southern Piedmont Dry Oak-(Pine) Forest - Loblolly Pine Modifier | 1,361,663
Atlantic Coastal Plain Small Brownwater River Floodplain Forest 1,236,144
Southern Piedmont Dry Oak-(Pine) Forest - Mixed Modifier 1,229,181
Successional ShrubySerub (Clear Cut) 1,041,156
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USGS Southeast Regional Assessment Program

=USGS

Regional Climate Change—Science in the Southeast

“Management decisions made in response to climate change mmpacts must be informed by science
impacts and evaluating options to respond to such impacts.”

Department of Interior Regional
Climate Science Centers

Resource managers are at the fore-
front of a new era of management. They
must consider the potential impacts of
climate change on the Nation's resources
and proactively develop strategies for

The role of the U.S. Geological
Survey (USGS) in this effort is to analyze
climate-change data and develop tools for
likely to impact resources. This information
will assist Federal, State, local, and tribal
partners manage resources strategically.
The 2008 Omnibus Budget Act and
Secyetarial Order 3289 established a new
network of eight Department of Interior
Regional Chimate Science Centers to provide
techmical support for resource managers.

—Secretary of the Interior Ken Salazar, Secretarial Order 3289 s 3b

The Southeast Regional Assessment Project
(SERAP) is the first regional assessment to
be funded by the USGS National Climate
Change and Wildlife Science Center
(htip://mcowusgs.gov/). The USGS is
ment of Interior Landscape Conservation
Cooperatives to ensure that the project will
meet the needs of resource managers in the
Southeast. In addition, the U'S. Fish and
Wildlife Service is providing resources to the
SERAP to expand the scope of the project.
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Regional Assessments

The regional focus of the Climate
Science Centers is key to providing
science that is useful to resource mana-
gers. Regional assessments are a link
between the planetary focus of the general
circulation models (GCMs) and landscape-

action of global changes with local
topography and ecosystems. This allows
scientists to more precisely pinpoint
factors driving change and to detenmine
how these changes affect resources.

Southeast Regional
Assessment Project

SERAP will convert a suite of global
models imnto regional climate projections
and develop landscape change datasets
that can be used to project the likely
changes to the Southeast’s climate and
ecosystems. By concurrently downscaling
global models while developing change-
assessment tools for resource managers,
SERAP teams can determine the best
approaches for coupling models and
effectively provide useful decision-
making tools for assessing the impacts
of climate change.

Downscaling

The USGS is deploying state-of-
the science statistics to identify the
parameters in global models that are
most likely to affect the Southeast region’s
climate and local landscape dynamics.
Decision makers will be provided with
impact climate extremes. The downscaled
models then can be used by other SERAP
research teams to conduct their assess-

ments of regional change.

Relative Sea-Level Rise

To estimate local rates of sea-level
rise along the Southeast’s Gulf Coast,
the USGS is factoring in parameters
to represent local processes that affect
land-surface elevation and other types of
ecosystem changes. The team will design
new tools for decision makers to visualize
and assess change in coastal regions
where a combination of inundation,
land loss, and habitat change already is
occuming and is expected to continue.

Inferring Changes to Habitat

The USGS is integrating models of
urbanization and vegetation dynamics
with the regional climate models to
assess how landscape change could
impact priority species. Models for North
American land birds, for example, can
predict locations where responses to
climate change are most likely to occur,
expressing results in terms of species
persistence to help resource managers
understand the long-term sustainability
of bird populations. The basic modeling
techniques can be applied later to other
1aXOnOmMIc Zroups.
Streams and Aquatic Habitat

Aquatic habitat is sensitive to
streamflow, so the USGS is assessing
how climate change can affect land cover
and flow in river systems. The project
team will experiment with a variety of
resolutions for inking hydrology and
land-cover data for analyzing streams

in the Apalachicola—Chattahoochee—
Flint watershed to improve the ability
to detect and project the condition

of aquatic habitars. Decision makers
will be consulted to determine priority
species so that species-specific models
can be developed and used to assess the
vulnerability of fishes and mmssels to
climate change.

Optimizing Conservation

The USGS will work with stake-
holders and managers across the South-
east to identify and assess landscape-
level strategies for conserving mmitiple
predictions from downscaled climate
models, sea-level nise, and changes to
aquatic and terrestrial habitats.

Data Dissemination

The USGS is creating a Web-based
data platform to readily share data and
results from the SERAP. The platform also

for the continental United States that take
into account a range of predictions.

Future Directions

The USGS confinues to work
closely with parmers to identify further
scientific-information needs and to
design relevant decision-support tools
to address these needs.

Contact Information

Sonya A Jones

USGS Science Program Officer.
Southeast Area

Telephone: 770-409-7705

e-mail: sajones@usgs.gov

htp://serap.er.usgs.gov/
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USGS National Climate Change and Wildlife Science Center

National Climate Change and Wildlife Science Center
Delivering Science to Help the Nation's Fish, Wildlife, and Ecosystems Cope with Climate Change

The earth’s climate, inciuding changes in temperature, weather
pattems, and precipitation, will likely result in significant effects
on our nation’s fish and wildlife resources now and in the future.
Relatively little scientific information exists on which to base
management strategies to help fish and wildlife adapt to climate
chapge. The US. Geological Survey (USGS) is meeting this
challenge through the Natiomal Climate Change and Wildlife
Science Center (NCCWSC) and the Center’s partnerships with
the Department of the Interior’s Climate Science Centers.

The Center was established by Congress in 2008 to help deliver
scientific and techmical information to help natural resource man-
agers cope with a changing climate.

Working in parmership with both resource managers and
scienfists at national regional, and landscape levels, inchuding
Interior’s eight Climate Science Centers and federal, mibal, state,
local, wniversity, NGO, and other parmers, the NCCWSC will:

= Forecast fish and wildlife population and habitat changes
in response to climate change.

* Assess the vulnerability and risk of species and habitats to
climate change.

* Link models of physical climate change (such as tempera-
ture and precipitation) with models that predict ecological,
habitat, and population responses.

* Develop standardized approaches to monitoring and help
link existing monitoring efforts to climate and ecological
or biological response models.

The Center is a parmership-oriented institution. It works closaly
with narural resource agencies and scientists inside and outside
government to gather the information and build the tools man-
agers need to help fish and wildlife and their habitats and eco-
systems adapt to climate change. Such interactions at national
regional, and landscape levels ensure that NCCWSC’s science 1s
focused on key priorities — as defined by managers — and is deliv-
ered to users effectively.

Regionally Focused: The Center will work closely with eight
Department of the Interior (DOI) Regional Climate Science Cen-
ters, to be established over the next three years. These regional
centers will address the science and nformation needs of a full
range of natural and cultural resource managers. Funds and scien-
tific staff from multple Interior Department bureans (g.g., USGS,
National Park Service, Bureau of Reclamation, Fish and Wildlife

Service) will be pooled to support and leverage these centers.
Centers in Alaska, the Northwest and Southeast will be estab-
lished in 2010, with additional centers added in 2011 and 2012 as
TESOUICEs Permit.

Regional Climate Science Centers will be housed at host institu-
tions with substantial climate change expertise and parmerships.
Expected benefits from the host institutions include access to
supercomputing capability as well as, for universities, faculty and
graduate student expertise. Each CSC will also have a regional
science-management advisory commirttee, which will establish
the Center’s strategic prionties and will work closely with the
Department’s Landscape Conservation Cooperatives to ensure
strong lmks to management needs and applications.

Regional Climate Science Centers will work closely with
the emerging network of Landscape Conservation Coopera-
tives (LCCs). LCCs are management-science parmerships
that inform integrated resource management sctions address-
ing climate change and other stressors within and across
landscapes. They will link science and conservation deliv-
ery. LCCs are tue cooperatives, formed and directed by land,
water, wildlife and cultural resource managers and interested
public and private organizations. Federal state, tribal, local
govenment and Don-govermmental management organiza-
tions are all invited as parmers in their development Each
LCC will be directed by a steering committee represent-
ing parmers working i that region. LCCs will also be repre-
sented on the parmership advisory committees for each CSC.
See http://doi govwhatwedo/climate/strategy/index.cfm

Working with both the Climate Science Centers and the Land-
scape Conservation Cooperatives, NCCWSC staff and funding
will produce regional ecological and biological response models

US. Dapartnent of the btsrior
US. Gaslogical Survey

@ Prixtad an recycled paper

March 200
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for priority species and habitats, and prowvide access to fundsmen-
tal climate change science related to the development of effective
heabitats. About three-fourths of NOCWSC finding ar the C5Cs
will ke dedicated o scientific activites.

The Mational Climate Change and Wildlife Science Center will
inchide = small sciemce staff locatred at USGS headquarters in
tify and mest national or onlt-regional science needs. They will
convene 3 national advisory conumittes, with both manazement and
sCience expertise, to guide the Center’s overall direction.

Climate Science in the Southeaszt A Pilet Projact

The effects of climate change will vary by region and even by
landscape. Because of this, nanral resource manazers need solid
factors driving changes and to determine how those changes
affect important resources.

The souwtheastern 1.5, is home to an exceptionally nmich diver-
sity of ecosystems, plants, and animals. Yet the region is already
experence 3 wamming snd drer climate, which is expected to
intensify over the next few decades. Some species are likely to be
exfirpated, while others will expand or decline in rangs or abun-
dance. Climate change effects on the eovironmental condiions
necessary o sustsin of increase fish and wildhfe populations will
be important to decision makers challenped with balancing other
land uses, mchidmg agriculure, forestry, freshwater allocations,
znd ransporation.

Scientsts from mmltiple agencies and mstimitions in the South-
east are already hard at work convernmg zlobal medels mto
regional climate projections for the Southeast Fegional Assess-
ment Project. Their nitimate goal is to develop climatic and land-
scape change datasets that can be used to project climate change
impacts on priority plants, ammals, mnd ecosystems. Fesearchers
are already desipming change assessment tools so that resource
managers can determine the best approaches for sustaining trust
species and their habitats in the face of climate change. Addition-
ally, scientists are also cresting new toals for decision-maskers to
assess change in coastal regions where 4 combination of mumda-
tion, land loss, and habitat change is expected to ocour.

Contact: Doug Beard, Interim Director (dbeardi@usgs. gov)

or Robin O'Malley, Policy and Partmership Coordinator
({romalleyansgs. gov)

Connecting Climate Change to Resource Management

Global Climate Medels

Deseribe lkely chmate changes at & very large scale
Produced by agencies, oniversities, and ressarch centers

Downzcaled information

Based on ghobsl models and local data

Describe likely ol imate chamges at & regional or bocal scals
Produced by agemcies, emversities, am research coniers

Forecasts of Ecological Responsze and Change
Deseribe likely effects on fah, wildlife scosysiems
Use regional and local projections of climats change
Major focws of National Chimate Clhamge amd Wildlife Scisnce Conter

P80 LT 8 TR TS 8 TS

Adaptive Management
Comservation actioms designed to resct o changing circumstan ces
Mentifed by Landscape Consenvation Cooperatives amil otfer

Monitering and Feedback
Ioentify effective actons, imform mid-comrss comecions
A fumd aments! compenent of effe ctive planming and man sy ement

The National Climate Change and Wildlife Science Center (MCCWSC) will work closely with DOI Climate Science Centers
and Landscape Consarvation Cosperatives to integrate scientific information and apply it to conservation challenges raised

by the Earth's changing climats
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Governor’s South Atlantic Alliance

Governors’ South Atlantic Alliance Priority Issues
= Healthy Ecosystems
= Working Waterfronts
= Clean Coastal and Ocean Waters
= Disaster-Resilient Communities

Florida, Georgia, South Caroling and Morth Carolina share a rich array of ocean and coastal resources that
provide economic, envirenmental and social benefits for the citizens of each state. Recognizing the critical
importance of protecting these valuable resources, the Governors of North Carolina, South Carolina, Georgia,
and Florida signed a Partnership Agreement in May 2009 establishing the Governors’ South Atlantic Alliance.
The mission of the Alliance is to significantly increase regional collaboration among the four states, with
support from federal agencies, universities, regional organizations, NGOs, private businesses and the public as
partners, to sustain and enhance the region’s coastal and ecean resources for the betterment of its citizenry.
The initial focus areas addressed by the Alliance are:

Healthy Ecosystems

The South Atlantic supports a diverse array of coastal and marine environments vital to the ecological and

economic stability and sustainability of the Southeast. The Alliance will undertake activities to:

= enhance and support ecosystem-based management for the biological resources of the region;

= improve ecosystem structure and function by developing and applying sound scientific data to support
habitat conservation, enhancement, and restoration;

= increase understanding of the scope and scale of the region’s human and natural resources; and

= develop communication networks, research frameworks, and cutreach feducation initiatives.

Workine Waterfronts

Working waterfronts include water-dependent facilities and related shore-side infrastructure offering access

or support for a wide variety of public, business, recreation, and commercial uses. Challenges facing

waterfront users include dedining water quality, loss of public access and traditional uses, population growth,

and threats from climate change. The Alliance will undertake activities to:

= sustain and enhance robust waterfront cultural traditions, commerce, and uses of public trust; and

= integrate coastal and land use planning tools to balance new development, historic uses, port expansion,
and sustained resources for the future.

Llean Cogstal and Ocean Waters
Significant impacts to water guality and coastal ecosystem health are predicted as a result of population

growth and land use change, increasing urbanization, point and non-point source pollution, and climate

change. The Alliance will undertake activities to:

= enable coastal managers and decision-makers to predict, prevent, enforce, respond, and mitigate
ecosystem and human health impacts; and

= provide consistenmt data through integrated coastal and ocean ocbserving and monitoring system.

Di Resili C -

Both episodic {e.g., humricanes) and chronic (e.g., sea level rise) impacts from weather and dimate change are

major concerns. These phenomena threaten public safety, property, and infrastructure in coastal and

watershed communities, as well as multi-billion dollar tourism and fishing industries. The Alliance will

undertake activities to:

=  enhance understanding of ocean and weather dynamics, including short-term coastal hazards and long-
term cdlimate change; and

=  share best practices to minimize losses and accelerate recovery, while implementing new and more
effective coastal and land use strategies to minimize futwre risk.

For more information, contact Chris Russo, South Atlantic Executive Planning Group, (919) 715-4169
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The Governors' South Atflantic Alliance: A Call To Action Framework

A Call to Action

Flonda, Georgia, South Carolina and North Carclina share an extraordinarily rich array of ocean
and coastal resources that provide enormous economic, environmental and social benefits for
each state. However, those resources face significant and growing stress. Pellution, declining
fishery resources, degraded coastal habitats, valnerability to natural hazards and rapid population
growth and development are primary examples of serious challenges to the sustamability of
coastal resources in the region. Furthermore, the similanty of issues and habitats plus the
comnectivity of ocean resources such as coastal watersheds, fisheries and ocean currents across
state junsdictions calls for collective action. For instance, many coastal watersheds involve

nmltiple states, while fish populations migrate seasonally throughout the four-state region.

Eecently, two national ocean commmssions and the President’s United States Ocean Action Plan
called for meaningfinl collaboration at all levels of ocean and coastal research and actions to
restore and maintain our ocean resources. Several major regional alliances (e.g.. West Coast,
Gulf of Mexico, and Northeast) have been established and have successfully leveraged resources
to meet common goals. This regional alliance framework is in response to that collective call for
action.

Regional Context

Changes in economics, culture, environmental quality, resource use and growth have occurred in
the Southeast at an accelerated pace. The resulting pressures placed on the Southeast’s natural,
environmental, economic, and cultural resources, as well as national defense are mereasing
exponentially on a regional scale. The complexity of multiple and mterdependent resource
1ssues undergoing rapid change creates new challenges and an urgent need for new responses.
O growing understanding of the relationship of humans with the marine environment 15 leading
us to explore new ecosystem-based approaches to coastal management that engages nmltiple
state junsdictions. The urgency of the sifuation calls for developing cocrdinated regional actions
by the states in conjunction with supporting partners and leveraging multiple resources to help
address critical issues in sustaining our coastal and ocean ecosystems.

Improved coordination among state governments and effective engagement of federal and local
governments, academia and coastal and ocean stakeholders is critical to this effort. An
mtegrated regional action is needed to guide research, planming, and management activities that
address crifical ocean and coastal issues facing all four states. In the following sections, we
outline the framework and basis for a regional alliance among the four states, including a
structure and process for stakeholders” involvement. Through this alliance, we seek to advance
the member states” mutual mterests in itial prionty South Atlantic coastal and manne issue
areas needing attention and action while jointly engaging federal agencies and regional
constituencies on significant regional coastal and ocean issues that warrant their support.
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Governors’ South Atlantic Aliance Framework Continued

The Sowth Aflantic Alliance

The South Atlantic Alliance (Alhiance) will complement existing
regional amrangements. Most importantly, the Alliance will serve as
a condwt for collectively finding. actmg on, and regionally
implementing science-based actions to sustain the coastal and ocean
ecosystems. The Alliance will provide a method for more
efficiently and effectively balancing and sustaiming ecological
capacity, economic vitality, quality of life. public safety and
national security mission requirements. The Alliance will provide a
partnership of state leaders, supported by federal and local
governments, with private and public assistance.

South Atlantic Regional Priority Issues

The following mnitial prionity 1ssues have been 1dentified as being timely and of mutual
importance to the sustaimability of the Scuth Atlantic region’s resources. None of these issues
are limited by state boundanies.

Healthy Ecosystems

The South Atlantic supports a diverse ammay of coastal, estoarine, nearshore and offshore
ecosystems, inchuding seagrass beds. wetlands and marshes, mangroves, barmer islands, sand
dumes, coral reefs and other “live bottom™ formations, maritime forests, streams and rivers.
These ecosystems provide ecological and economic benefits including improved water quality,
murseries for fish, wildlife habitat, humicane and flood buffers, erosion prevention, stabilized
shorelines, tourism, jobs, recreation, and support for national defense and homeland secunty
activities. The ecosystems include a range of recreationally and commercially important species,
and federally and state protected species. Further, many species and habitats are facing a vanety
of threats including invasive non-native species, habitat alterations, fishing pressures, population
growth i coastal areas, climate change and degraded water quality. Most importantly, all of
these pressures are linked.

There are opportunities to enhance and support ecosystem-based management efforts within the
region. The objective of these efforts is to improve ecosystem structure and function; improve
economic, social and cultural benefits from resources; and improve biclogical, economic, and
cnltmaldm:mtymﬂnﬂmlhﬁﬂmﬂcregmn A:hmmgﬂuﬂegoa]smqmresammthmmgh
understanding of the scope, scale and distnbution of resources within the region. Less than five
percent of the coastal ocean region of the southeastern United States has been mapped A
significant need exists for standardized, integrated, and accessible spatial and temporal data for
the management of coastal marine resources in our region. The Alliance will enhance
collaboration necessary to address region-wide ecosystem issues.

Working Waterfronts

Working waterfronts require direct access to coastal public trost waters and submerged lands.
The term, working waterfronts, includes water-dependent facilities and related shore-side
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Governors’ South Atlantic Aliance Framework Continued

infrastructure that offer access or support facilities for recreation, commerce, research, and other
public uses including military operations (Coast Guard, Navy, etc). Examples of these facilies
mclude: seafood harvesters and processors; public wet and dry mannas; beat construction and
repair facilities; recreational fishing facilities, including fishing piers and for-hire vessel
operations; agquaculture facilities; marine transportation (e.g., ferries and cruise ships) and ports
for seabome commerce. It is important to address these isspes in a imely manmer because there
are limited remaining areas suitable as working waterfronts.

Working waterfronts face a number of challenges and high among them is the fiuture of our ports
and other water access points. Growth, environmental degradation and displacement are some of
the issnes facing traditional working waterfront commmumities. Homeland secunity requires better
control of our coastal facilites both for protection as well as for military operations. Finally,
climate change and associated environmental factors such as storm mtensity and sea-level

While the southeastern United States is one of the least developed in the nation, according to the
Census Burean, our four southeastern states contam one-third of the nation’s 100 fastest-growmg
counties. The projected percent change in population from 2000 to 2030 in North Carolina,
South Carclina, Georgia and Flonida is an increase of 51.9 percent, 28.3 percent, 46.8 percent,
and 79.5 percent, respectively. Much of the growth is concentrated in coastal counties, and is
outpacing our ability to understand. react, and plan for changes in environmental social, and
economic condifions. Sustaining robust waterfront cultural traditions, commerce, adequate
access and use of public trust waters, and infrastucture in the face of this growth 15 cracial.

Major port complexes m the South Atlantic are of vital economic importance to the nation’s vast
infernational trade and the region’s link to global commerce. Ships are increasing in size,
requiring deeper and wider channels. Competition for vital water frontage will increase as the
number of larger and faster vessels calling on regional ports increases.

Other water dependent businesses (e g, recreational and commercial fishing, diving, eco-tours,
and water sports) as well as national defense readiness needs are threatened by the conversion of
working waterfronts to private residences, condomimmms, and mannas. The increase i these
waterfront usages results in additional impervious surfaces, and the resulting stormwater mnoff
causes further degradation of water quality. Coastal and land use planming tools, effective
mcentives to preserve and enhance the region’s coastal waterfront heritage and protect access to
the public trust resources of the South Atlantic are examples of such tools. The Alliance will
strive to more effectively manage these changes, by striking a balance among new development,
historic uses, port expansion, and sustaining resources for the future.

Clean Coastal and Ocean Waters

Significant impacts to estuarine water quality and coastal ecosystem health are predicted as a
result of increasing coastal urbanization Growth and development are already placing enormous
pressures on coastal resources and the adjacent coastal ocean. At the same time, climate change
15 mfluencing salimity levels, saltwater intrusion and nise in ocean levels. Both point and non-
pomt discharges from land-based and atmosphenic sources are affecting our ground water, nvers,
estuaries and the oceans’ water colunm.
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Governors’ South Atlantic Aliance Framework Continued

Impacts are also evidenced by the increased number of advisories and closures cansed by high
bactena levels and harmful algal blooms mplicated in fish kills and human health dangers.
Variable loads of sediment, nutrients, and pollutants interact with the coastal ocean to influence
processes. The Alliance will view the impacts in a state and regional context to enhance
managers’ ability to effectively target prevention, enforcement, response, mitigation activities,
and integrate coastal and ocean observing systems m the South Atlantic.

Disaster-Resilient Communities

Both short-term and long-term changes in weather and climate are major concemns in the
southeastern United States. These changes threaten our coastal commmumities, a multi-billion
dollar tounsm industry, coastal and watershed development and infrastrocture, and local fishing
mdustries. There is a solid history of cooperation among state and private responders in times of
emergency. Building upon that, we can share best practices as we prepare for the next
emergency to minimize losses and accelerate recovery.
Coastal storms account for 71 percent of recent U.S. disaster
| losses annually. Each event costs roughly $500 million.
Hurmicanes Hugo, Andrew, Bita, Isabel and Wilma have
reinforced the need for the region to better prepare our
commumities through risk reduction and damage prevention,
mutigation, response, and recovery strategies.

Understanding our vulnerability to, and the impacts of, storms
and climate change will enable coastal and natural resource
managers and commumity decision-makers to adapt their management strategies improve
planning and preparedness. and develop mitigation strategies to address impacts to public safety,
shoreline change, coastal infrastmicture, habitat loss, and species migration and natural resources.
Emergency responders and commumity planmers nust alse develop and implement new strategies
to minimize risk to property and industries located in our coastal counties. Long-term climate
change and accelerated sea level rise have also emerged as important issues for our region. The
Alhance will work to greatly enhance our understanding of ocean and weather dynamics and
mmprove prediction, observation and forecasting capabilities.

Alliance Framework and Qutcomes

[ ======== | The Alliance organization will function based on rules
- = that optimize the ability to develop and sustain an
ol ——========" | effective working relationship among the partners to

=== identify and seize opportunities for mutual gain. The
—— —— | Alliance structure and framework will provide the

== |-—‘= foundation for key outcomes supporting the vitality of

=] [== | theregionin a balanced manner. Furthermore, it is our

intent that the Alliance will provide:
—_— 2 * An organizational structore and forum for
e = collaberation, coordination and a cleaning house

for mformation supperting cooperative activities
and coastal and ocean decision making;
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Governors’ South Atlantic Aliance Framework Continued

Fegional sustainability of resources that supports individual state requirements;

Better regional alignment of decisions resulting in mutual mission accomplishment;
Cooperative planning and leveraging of resources to produce nmltiple state and regional
henefits;

Integrated research, observation and mapping of the South Atlantic region leading to
commeon and coordinated data and information to enhance science-based decision
making;

Integrated solutions that benefit all systems’ requirements (1.e., ecosystems, economic
systems, and naticnal defense systems) at state, federal and local levels; and
Increase the level of awareness of policymakers and the public to the challenges facing
the South Atlantic region.
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NPS Climate Change Scenario Training: Preparing for an Uncertain Future

CLIMATE CHANGE SCENARIO TRAINING
Preparing for an Uncertain Future
National Park Service Climate Change Response Program

STATEMENT OF NEED:

Land managers need skill in understanding and uwsing conceptual as well as quantitative tools when planmng for
the uncertainty of climate change. Scenano Planming has been 1dentified as a valuable long-range plannng toel
for uncertaim and potentially bighly consequential changing condifions but there 15 liftle expertize cwrrently
available to facilitate or apply this approach within the NPS or the Department of the Interior.

STRATEGY:

A senies of traiming workshops wall be beld to educate and train managers, resource specialists, soentists,
educators, and planners m the struchored Scenano Planmimg process. By bmlding knowledze of how to apply thas
tuoltumdmsmnmrlmnmm the NP5 will collaborate with others to increase our capactty for choosing
the most appropriate response achions that will be most effective across a range of potential futures or that
promote desired outcomes.

Background:

Eesource management decisions must be based on fiufure expectations. Climate change 15 generally expected to
brng highly consequenhial and wnprecedented changes but specific futwre conditions are very difficult to
aceurately predict. Scenano planming offers a tool for developing a structured, science-based decision-making
framework in the face of an wncertain future. Climate change scenano plamning mvelves explonng qualitative as
well as quanhitative models 1n order to envision future outcomes under a vanety of different decisions, polhicies, or
societal pathways.

Seenario planning has been explored within the National Park Service as a long-range planming tool for
mcorporating climate change into a range of park management processes and documents, includmg General
Management Plans and Resource Stewardship Strategies. Major benefits of this approach are:

* dentification of key uncertamnties

* incorporation of alternative perspectives into conservation planning

# improved capacity for adaptive management to promote resource sustamabahiy

Simnece 2007, the Nathonal Park Service has held three workshops explonng five different case studies. Efforts
engaze a range of federal, acadermc, and private pariners to explore approaches that are tailored to management
relevant queshions regarding the fotwre of natural and culturzl rescurces. A formal inferview process has been
astablished to survey previous participants in order to learn and build from these efforts as we inhate the next
senes of workshops designed to tramn MPS staff and partners m the scenario planning process.

Training Approach:
From October 2010 to February 2011, the Chmate Change Response Program 15 taking the next step m building
capacity for usming Scenano Planming by partnening with the Global Business Network to host three traming
workshops. The workshops wall give NPS and other agency staff and partners an overall understanding of the
Scenano Planming process as it applies to protected area management and chmate change adaptahon. Couwrse
participants will:
#*  {rain an overall understanding of the Scenario Planning process as it 15 apphed to protected area
manazement and climate change.
*  Walk through the scenanio bmlding process for two landscape-scale case studies per workshop,
# Develop climate dovers, uncertainfies and impacts uhlizing bicregional peer-reviewed information
available from the NPS Climate Change Fesponze Program,
Create scenanos and narratives for the future using the framework and process leamed m the course, and
Begin a dialogue about how this process can inform future planning at the park level for better
mnazement decision makmg.

B-84



Workshops:

Great Lakes and Atlantic Coast Workshop

Drabuth, MM, October 5 -7, 2010

Thurty workshop parficipant=s will apply the Scenano Planmng framework to two case siudies in the Great Lakes
and Atlantic Coast bro-regions. Participants wall use major climate drivers, such as warnung temperatures,
chanpng precipitation patterns, and sea level nise mﬁumfj'hghl}'mnsequmhalmklumnmﬂshke
altered vegetation patterns, increased temperature and salmity in wetland, coastal, and shoreline enviromments to
create narratives that can pnde management options under several possible futares.

Urban Landscapes & Eastern Forests Workshop

Shepherdstown, WV, December 7 -9, 2010

A workshop uhlining case studies m Urban Landscapes and Eastern Forests bio-regions will host tharty
participants at the Natonal Conservation Trammg Cenfer to examine chmate dovers, uncertaimnties, and impacts
on these landscapes with a special emphasis on how climate change will impact cultural and istone resources
and landscapes n an whan sethng

Western Mountains, Pacific Islands, and Arid Lands Workshop

Denver, C0, February 8 — 10, 2011

Fortv-five work=hop participants will consider chmate change across three diverse case studies. Participants wall
explore drivers such as reduced snowpack and changing precipitation and streamflow patterns to envision the
uncertainty and sipnificance of impacts to western mountains, and lands and Pacific island systems. Special
emphasis will be placed on the integration of cultural and natural resource 1ssues and their jomnt protection.

Partner: Global Business Metwork, http:/fworw. ghn com

More Information:
WVisit hitp-'werw.nps. gow/climatechange zdaptationplanming cfm for additional matenals on the NP5 approach to
climate change scenano plarming.

DOI Emplovees: To register for a course, visit DO Leam and search for ‘Climate Change Scenano Traimmg.”
Please register at least 2 months prior to each class. There 15 po tmtion for this course; travel cost 1s paid by

For information on these cowrses, contact:
October workshop: Shelly Chibb(@mps. gov
December workshop: Melame Wood@nps. gov
February workshop: Patzick Malone Gmpe zov

B-85






Appendix C. SECN Organizational Chart

Page
Current Approved Organizational Chart (September 2009)........cccooviiiiriniinieieeree e 2
Interim Organizational Chart (AUgQUSt 2010) ........ccciiiiiiiieieeiese e 3
Proposed FY 2011 Organizational Chart.............ccoouiiiiiiieneeese e 4
DOI Climate SCIENCE PrOQIAIMS .....c..eiieiiieieiteesteeiesteesteeee st esteete st e steeressaesseetesseestaensessaesaaeneesseas 5
Network of DOI Climate Science programs with operational purview within the Southeast........ 6

C-1



Current Approved Organizational Chart (September 2009)

! intesdisciplinary G5 0401, D403

¥ Interiiscipinary GS 0401, 0408, D465, 1301

Ella Skx
Program Support
Speciaiist
GE-03071-09
21450000027
PFT
Mike Byme Christina Wright Brian Gregory Tony Curta
Ecolioglst’ 3 i5t! —
GE-408-12 {Data Manager) [Aguatic Ecologist) {Coastal Ecologist)
2114-0000470 G5-401-12 G5-406-12 G5-405-12
FFT 21 14-0000402 2114-00004 14 2114-0000413
PFT FFT PFT
Sarah Corbett Emma Julla D 1-4 interms
Botanist IT Specialist Biol {Fleld Blologist)
GE-M30-11 [APPSIN) GE-040-07 BCA
2114-0000417 Contractor 2114-0000415 CESL
TFT TFT STEP/ SCEP
Briana Smrekar Brent Blankley 1-4 Interns
Wildite Bloiogist” Blolpgist’ {Fieid Bioiogist)
G 5-ME0-07 {GI5 Technician) SCA
2114-0000418 GE-0401-07 CESW
TFT 21140000410 STEP/ SCEP
Temg £ SCEP
1-4 Infems Vacant
[Flcidl Blioiogist) Technical
SCA Wriler-Edior
CESU Contractor
STEP F SCEP
1-4 Intame
{Diata Technician)
SCA
CESU
STEF ¢ 3CEP
Approved i
(Signature) (Date)




Interim Organizational Chart (August 2010)

Ells Skx
Program Support
Epeciallst
G5-0307-00
2145-0000027

Miks Byme Christina Wright Birian Gregory Tony Curtla
Ecoioglst’ Blologist’ tt' st
GE-408-12 Manager) [Aquatic Ecologist) {Coastal Ecologist)
2114-00004T0 E3-401-12 E5-406-12 G5-408-12
BFT 21 14-0000402 211400004 14 21714-0000£813
FFT PFT PFT
Sarah Corbett Vacant Julla D Jennifer Asper
Botanist IT Spacialist Biol Inertsciplinany”
G5-30-11 [APPSW) GS-04-07 {Flaid Biologist)
ZT14-00004TT G5-2210-12 140000415 040107
TFT 21 140000427 TFT 2114-00004 20
FFT Temp f SCEP
Briana Smrakar Brent Blankley 14 Intarna 1-4 interns
Wi Bloiogist’ {Fleid Biooglst) {Field Blaloglst)
GS-MES-07 {GIE Technician) SCA SCA
Z114-0000478 GE-0401-07 CESUY CESU
TFT 2114-0000410 STEP/ SCEP STEFf SCEP
Temp f SCEP
1-4 Intems Vacant
[Fhedl Biciogist) Technical
SCA Writer-Editor
CESU Contracior
STEP/ SCEP
1-4 Imterms
|Diata Techniclan)
SCA
CESL
STEP/ SCEP
* nientiscipinary G 0401, D403 (Signature) (Datz)
¥ interiscipiinary G5 0401, {408, D485, 1301




Proposed FY 2011 Organizational Chart

Lamy West
Supenisory Blologist'
Chied, Division of ImverTiory and
Monitoring
G5-0407-14
2145-0000024
PFT

Sarah Corbett Vacant Julle Dl Jennifer r
Botanist IT Specialist Biol B
GE-D430-11 [APPSW) GS-0401-07 {Fleid Blologtst)
2114-0000417 GE-2210-12 F114-0000415 o7
PFT 2114-0000421 FFT 2114-0000420
FFT FFT
Briana Smrakar Brent Blankley Vacant 1-4 Interms
Wildife Bloiogist® B Interdscipinany {Fleld Blologlst)
GS-MESHIT [GI Technician) {Fleid Blologlst) SCA
Z114-0000418 CESU
PFT 2114-0000410 F14-0000424 STEP/ SCEP
Temp / SCEP TFT
vacant Vacant 1-4 Intarna
Interdiscipinary” Technical {Fledd Blologlst)
{Flald Blologist] Writer-Editor L)
GE-401-07 GE-1083-00 CESU
2114-0000423 2114-0000422 STEP/ SCEP
TFT FT
1-4 Infemz 1-4 Intams
[Ficiel Eloiogist) {Diata Technician)
SCA ECA
CESU CESU
STEP / SCEP STEP/ BCEP
Approved =
ignature Diarte)
‘Infermscipinary GS 0401, 0408 ( ) ( )
¥ Interdisciplinary GS 0401, 0408, 0486, 1301 Titie




DOI Climate Science Programs

Sputh Atlantic LCC SECMNILCC I1&M
Coordinator Coordinator
14 14
| | [ |
Sciance LCC Scientist NPS Adaptation .
Coordinator (USGS) Planning Specialist Temestra Eoologisi | | Aquatie Bedlagis
14 14 13014
LCC Scientist NPS CESU IScience Information
A wses) Y coordinator Specialist (7 025t Eoologist
14 14 1213
—
LCC Data CIII‘I‘IEtESME;ntLUrIng HEI.S@."E
Manager ta F onitoring
Metwork Staff
SE Climate Science Center
Coordinator NWR 1&M Coordinator
14 13
| I
Wildlife Modeller
Maodeller Data Manager Data Manager Hydrologist
12 /44
[ | [ ]
Climate Modeller Vegelation Forester Wildlife Ecologist
Modeller
211 211
Water Cuality
Specialist
a1

C-5




Network of DOI Climate Science programs with operational purview within the
Southeast

Gulf Coast
Prairie LCC

Appalachian
LCC

Peninsular
Florida LCC

Southeast
Coast
Network

Southeast
Climate Science
Center

South
Atlantic LCC

South

Atlantic
Refuge 1&M
Program
Gulf Coast Caribbean
Plain Ozarks LCC

LCC

C-6



Appendix D. Climate Change Policies

Page
Executive Order 13514. Federal Leadership in Environmental, Energy, and Economic
=T (0] 10 o= RSP 2
Secretarial Order 3289. Addressing the Impacts of Climate Change on America’s Water,
Land and Other Natural and Cultural RESOUICES .........cceeviiieieieiie e 14
Interior’s Plan for a Coordinated, Science-Based Response to Climate Change Impacts on
our Land, Water, and Wildlife RESOUICES.........cociicuiiiiiiiiiie ettt e s ebaee e 18
Director’s Memo to NLC and All Superintendents. National Park Service Role in
Implementing DOI Climate Change Response Initiative through Landscape Conservation
Cooperatives and Climate SCIENCE CENTETS .......cveiierieieieesieerie e se e ste e e e e sreeeesreas 26
Inventory & Monitoring Program FY 2010 Guidance for Climate Change Activities,
November 18, 2009 Latest DeVEIOPMENTS. ........ccciieiiiieieee e 29
Proposed DOI Geographic Framework for Landscape Conservation Cooperatives and 1&M
Networks Funded to Conduct climate change MONItOrING ........cccevvverveiieiieeniesie e 32
Inventory & Monitoring Program’s Role in FY 2010 Change Activities, September 15, 2009
LateSt DEVEIOPMENTS. .....eiiiieii ettt e e et e e s e re e te e st e s reesteeneesre e neaneenreens 33

D-1



Executive Order 13514. Federal Leadership in Environmental, Energy, and
Economic Performance

Thursday,
October 8, 2009

gister

Part VII

The President

Executive Order 13514 Federal
Leadership in Environmental, Energy.
and Economic Performance

Mederal Re

D-2
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Fodoral Rogister
Vol 74, Moo 104
Thursday, Octobar 8, 2000

Presidential Documents

Title3—

The President

Executive Order 13514 of October 5, 2009

Federal Leadership in Environmental, Energy, and Economic
Performance

By the authority vested in me as President by the Constitulion and the
laws of the United States of America. and to establish an integrated strategy
towards sustainability in the Federal Government and to make reduction
of greenhouse pas emissions a priority for Federal agencies, it is hereby
ordered as follows:

Section 1. Policy. In order fo create a clean energy economy that will
inorease our Mation's pmapeﬁty,lﬂzomul:e energy security, protect the inter-
ests of taxpayers, and safeguard health of our environment, the Federal
Government must lead by example. 1t is therefore the policy of the United
States that Federal agencies shall increase energy efficiency; measure, report.
and reduce their greenhouse gas emissions from direct and indirect activities;
conserve and protect water resources through efficiency, reose, and
stormwater management; eliminate waste, recycle, and prevent pollution:
leverage agency acquisitions to foster markets for sustainable ologies
and environmentally preferable materials, ucts, and services: design,
construct, maintain, and operate high performance sustainable buildings
in sustainahle locations; strengthen the vitality and livability of the commu-
nities in which Federal facilities are located; and inform Federal employees
ahout and involve them in the achievement of these goals.

it is further the policy of the United States that to achieve these goals
and algﬁort their respective missions. agencies shall prioritize actions based
on a accounting of both economic and social benefits and cosis and
shall drive continuous improvement by anmually evaluating performance.
extending or expanding projects that have net benefits. and reassessing or
discontinuing under-performing projects.

Finally, it is also the policy of the United States that agencies’ efforts
and outcomes in implementing this order shall be transparent and that
agencies shall therefore disclose resulis associated with the actions taken
pursuant to this order on publicly available Federal websites.

Sec. . Goals for Agencies. In implementing the policy set forth in section

1 of this order, and preparing and implementi Stmtegic Sustainabili
Performance Plan called for in section 8 of order, head of
agency shall:

(2] within 90 days of the date of this order, establish and report to
the Chair of the Council on Environmental Quality (CEQ Chair) and the
Director of the Office of Management and Budget (OMB Director) a percent-
age reduction target for apency-wide reductions of scope 1 and 2 green-
house gas emissions in absolute terms by fiscal year 2020, melative to
a fiscal year 2008 baseline of the agency's scope 1 and 2 greenhouse
emissions. Where appropriate, the target shall exclude direct emissions
excluded vehicles and equipment and from electric power produced
and sold commercially to other parties in the course of ar bhusiness.
This target shall be subject to review and approval by the CEQ Chair
in consultation with the OMB Director under section 5 of this order.
In establishing the target. the agency head shall consider reductions associ-
ated with:

(i} reducing energy intensity in agency buildings;
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(ii] increasing apency use of renewable energy and implementing re-
newahle o peneration projects on agency property; and
(iii] reducing the use of fossil fuels by:
[A) using low greenhouse gas emitting vehicles including alternative
fuel vehicles;
[B) optimizing the number of vehicles in the cy fleet; and
[C] reducing. if the agency operates a flest of at least 20 motor vehi-
cles, the agency fleet’s total consumption of E’uleum ducts by
a1 minimum D?E rcent annually through end of fiscal year
2020, relative to a baseline of fiscal year 2005;
(b) within 240 days of the date of this order and concurrent with submission
of the Strategic Sustainability Performance Plan as described in section
B of this . establish and report to the CEQ) Chair and the OMB
Director a percentage reduction target for reducing agency-wide scope
3 preenhouse gas emissions in absolute terms by fiscal year 2020, relative
to a fiscal year 2008 baseline of scope 3 emissions. This target
shall be subject to review and approval by the CEQ Chair in consultation
with the OMB Director under section 5 of this order. In establishing
the target, the agency head shall consider reductions associated with:
(i} pursuing opportunities with vendors and contractors to address
and incorporate incentives to reduce greenhouse gas emissions [such
as changes to manufacturing, utility or deli services, modes of
transportation used, or other changes in supply chain activities);
(i) implementing strategies and a::cnnm.ugsﬂuma for transit, trawvel,
training, and conferencing that actively support lower-carbon com-
muting and travel by agency staff;
(iii] greenhouse gas emission reductions associated with pursoing
other relevant guafs in this section; and
(iv] developing and implementing innovative policies and practices to
address scope 3 pDuse pas emissions unique to agency oper-
ations;
[c) establish and report to the CE() Chair and OMB Director a comprehen-
sive inventory of absolute greenhouse gas emissions, including scope 1,
scope 2, and specified scope 3 emissions (i) within 15 months of the
date of this for fiscal year 2010, and (ii) thereafter. annually at
the end of January, for the preceding fiscal year.

[d) improve water use efficiency and management by:
(i} reducing table water consumption intensity by 2 percent annu-
ally Ihrougi g:lm:al 2020, or 26 percent by the end of fiscal year
2020, relative to a baseline of the agency’s water consumption in fis-
cal year 2007, by implementing water management strategies including
water-efficient and low-flow fixtures and efficient cooling towers:
(ii] reducing agency industrial, landscaping, and agricultural water
consumption by 2 percent annually or 20 percent by the end of fiscal
year 2020 relative to a baseline of the agency’s industrial, land-

scaping, and agricultural water ::uu:laum{Elltim:L in fiscal year 2010;

[ii.if:I consistent with State law, identifying, moting, and imple-

ﬁﬁﬂg water reuse strategies that reduce p«:-laﬂll-g water consumption;
(iv] implementing and achieving the objectives identified in the
stormwater management guidance referenced in section 14 of this
order;

[8) promote pollution prevention and eliminate waste by:
(i} minimizing the generation of waste and pollutants through source
reduction:
(ii] diverting at least 50 percent of non-hazardous solid waste, exclud-
ing construction and demolition debris, by the end of fiscal 2015;
(i1 :livarlinﬁ at least 50 percent of construction and demoliion mate-
rials and debris by the end of fiscal year 2015;
(iv] reducing printing paper use acquiring uncoated printing and
writing paper containing at least 30 percent postconsumer fiber;
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[v] reducing and minimizing the guantity of toxic and hazardous
chemicals and materials acquired, used, or disposed of;
[vi] increasing diversion of compostable and organic material from the
waste stream;
[vii) implementing integrated pest management and other appropriate
landzcape management practices;
[viii] increasing agency use of acceptable alternative chemicals and
cesses in keeping with the ’s procurement policies;
ix] decreasing use of calz where such decrease will as-
sist the agency in ievin use emission reduction etz
under secgf.in:yzfa] and [b) Efﬁ%ﬂhumder; ﬁi:l e
[x) reporting in accordance with the requirements of sections 301
thr 313 of the Emergency Planning and Community Right-to-
Know Act of 1986 (42 1L5.C. 11001 af seq.):
(f) advance regional and local integrated planning by:
(i) participating in regional transportation planning and recognizing
existing community transportation infrastructure;
(ii] aligning Federal policies to increase the effectiveness of local plan-
ning fﬂr energy choices such as locally generated remewable energy;
(iii] ensuring that planning for new Federal facilities or new leases
includes consideration of sites that are pedestrian friendly, near exist-
ing employment centers, and accessible to public transit, and empha-
sizes existing central citiez and, in mml communities, existing or
lanned town centers;
iv] identifying and analyzing impacts from energy usage and alter-
native sources in all Environmental Impact Statements and En-
vironmental Assezsments for proposals for new or expanded Fadaral
facilities under the Mational Environmental Policy Act of 1069, as
amended (42 U.S.C. 4321 et seq.); and
[v]) coordinating with regional programs for Faderal, State, tribal, and
local ecosystem, watershed. amfenvimnmﬂntal management;
[g) implement high performance sustainable Federal building design. con-
struction, operation and management. maintenance, and deconstruction
including by:
(i} beginning in 2020 and thereafter, ensuring that all new Faderal
buildings that enter the planning process are designed to achieve
zero-net-a by Z030;
(i) ensuring that all new construction. major renovation, or repair and
alteration of Federal buildings complies with the Guiding Principles
for Federal Leodership in High Performance and Sustoinoble Buoild-
ings, [Guiding Principles);
(iii] ensuring that at least 15 percent of the ney's existing buildings
[zbove 5,000 gross sguare feet] and huildin;%:asan (abowe 5,000 gross
square feet] meet the Guiding Principles by fiscal year 2015 and that
the agency makes annual gmgreaa o, 100-percent conformance
with Guiding Principles for its building inventory:
(iv) pursuing cost-effective, innovative al:ra%egian, such as highly reflac-
tive and T.'EEmtal:l roofs, to minimize consumption of energy, water,
and materials;
[v) managing existing building systems to reduce the consumption of
energy, water, and materials, and identifying alternatives to renowvation
that reduce existing assets’ deferred maintenance costs;
[vi] when adding assets to the agency’s real property inventory. identi-
fring opportunities to consolidate and dispoze of exislgiﬁ assets, opti-
mize the performance of the agency's -property portfolio, and re-
duce associated environmental impacts; and
[vii) ensuring that rehabilitation of federally owned historic buildings
utilizes best practices and technologies in retrofitting to promote long-
term vishility of the buildings:
(h) advance sustainable acquisition to ensure that 95 percent of new
contract actions including task and delivery orders. for products and serv-
ices with the exception of acquisition of weapon systems, are energy-




52120

Federal Register /Vol. 74, No. 104/ Thursday, October 8, 2000/ Presidential Documents

efficient (Energy Star or Federal Energy Management Program (FEMF)
designated), water-efficient, biohased, envmunmantall preferahle X
Electronic Product Environmental Assessment Tool [1! certified),
non-ozone depleting, contain recycled content, or are non- l]:ucu:: or less-
toic alternatives, where such products and services mest agency perform-
ance requirements;
(i} promote electronics stewardship, in particular by:

(i} ensuring procurement preference for EFEAT-registered electronic

ducts;

ﬂu{? establishing and implementing policies to enable power m

ment, duplex printing, and other energy-efficient or environmentally
ferable features on all eligible agency electronic products;

Fm] empll:lymg Enmlmﬂﬂg snun? practices with respect to the

agenc_}' s disposition of all agenc_}' excess or surplus electronic prod-

[|1.r] enaun.u,g the procursment of Energy Star and FEMP designated
electronic equipment;
[v) implementing best management practices for energy-efficient man-
agement of servers and Federal data centers; and

() sustain environmental management, incloding by:
(i} continuing implementation of formal environmental management
systems at al apprn‘rpnale organizational levels; and
(ii] ensuring these formal systems are appropriately implemented and
maintained to achieve ﬂ:l.e performance necessary to meet the goals
of this order.

Sec, 3. Steering Committes on Federal Sustainobility. The OMB Director
and the CE(Q) Chair shall:

[a) establish an interagency Steering Committes [Steering Committes] on
Federal Sustainability composed of the Federal Environmental Executive,
designated under section 6 of Executive Order 13423 of Januwary 24, 2007,
and Agency Senior Sustainability Officers, designated under section 7
of this order, and that shall:
(i} serve in the dual capacity of the Steering Committee on Strength-
ening FederalEnvironmental. Energy, and Transportation Management
designated by the CEQ Chair pursuant to section 4 of Executive Order
13423;
(ii] advise the OMB Director and the CE() Chair on implementation
of this order;
(iii] facilitate the implementation of each agency’s Strategic Sustain-
a]:lili:{l Performance Pfan, and
(iv] share information and promote progress towards the goals of this
order;
(b) enlist the support of other organizations within the Faderal Government
to assist the Steering Committee in addressing the goals of this order;

(o) establish and disband, as appropriate, intemagency subcommittess of
the Steering Committes, to assist the Steering Committes in carrying out
its responsibilities;

(d) determine appropriate Federal actions to achieve the policy of section
1 and the goals of section 2 of this order;

(6] ensure that Federal agencies are held accountable for conformance
with the requirements of this order; and

(f} in coordination with the De; t of Energy’s Federal E Man
ment Program and the Dfﬁm Federa Enﬁrmﬁﬁhmﬁ
designated under section & of Executive Order 13423, provide guidance
and assistance to facilitate the development of agency for greenhouse
garﬂ emission reductions required under subsections 2(a) and (b] of this
ardar.

Sec. 4. Additional Duties of the Director of the Office of :EBman! and
Budgst. In addition to the duties of the OMBE Director speci
in this order, the OMB Director shall:
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(2] review and approve each agency’s multi-year Strategic Sustainability
Performance Plan under section 8 of thiz order and each update of the
Flan. The Director shall, where feasible, review each agency’s Plan concur-
rently with OMB's review and evaluation of the agency’s budget request;

(k) prepare scorecards pmidinlilpeﬁm:lic evaluation of Federal agency
ormance in implementing this order and publish scorecard results
EIH website; and

[c] approve and issue instructions to the heads of agenciezs concerning

budget and appropriations matters relating to implementation of this order.
Sec. 5. Additionel Duties of the Chair of the Council on Environmental
Cuality. In addition to the duties of the CEQ) Chair specified elsewhere
in this order, the CE(} Chair shall:

() issue guidance for greenhouse gas accounting and reporting required

under section 2 of this order;

[b) issue instructions to implement this order, in addition to instroctions

within the authority of the OMB Director to issue under subsection 4(c)

of this arder;

[c] review and approve each agency's targets, in consultation with the

OMB Director, for agency-wide reductions of greenhouse gas emissions

under section 2 of this order;

(d) prepare, in coordination with the OMB Director, streamlined reporting
metrics to determine each agency’s progress under section 2 of this order;
[e) review and evaluate each apency’'s multi 5 ar Strategic Sustainability

Performance Plan under section & of this and each update of the
Plan;

(f) assess agency mgresa toward H.I:hJ.EI'I.".III. the goals and policies of
thizs order, and provide its assessment o aga%lcys prugrllm to the
OMB Director;

[g] within 120 days of the date of this order, provide the President with
an aggregate Federal Government-wide target for reducing scope 1 and
2 greenhouse pas emissions in absolute terms by fiscal year 2020 relative
to a fiscal year 2008 baseline;

(k] within 270 days of the date of this order, provide the President with
an aggregate Federal Government-wide target for reducing scope 3 green-
house gas emissions in absolute terms by fiscal year 2020 relative to
a fiscal year 2008 baseline;

on a publicly availa

(i} establish and dizband, a= appropriate, interagency working groups to

provide recommendations to CEQ for areas of Federal agency oper-
ational and managerial improvement associated with the goals of this
ordar; and

(i administer the Presidential leadership awards program, established
under subsection 4(c) of Executive Order 13423, to recognize exceplional
and ouistanding agency performance with respect to 'Eltlinji the goals
of this order and to recognize extracrdinary innovation, technologies, and
practices employed to achieve the goals of order.
Sec. 6. Duties of the Federal Environmental Executive. The Federal Environ-
mental Executive designated by the President to head the Office of the
Federal Environmental Executive, pursuant to section 6 of Executive Order
13423, shall:
[2) identify strategies and tools to assist Federal imﬁljl:m&ntaliun efforts
under this order, including through the sharing of best practices from
successful Federal sustainahility efforts; and
[b) monitor and adwise the CEQ Chair and the OMEB Director on the
Eencian' implementation of this order and their progress in achieving
e order’s policies and goals.
Sec. 7. Senior Sustainabili icers. (a) Within 30 days of the
date of iﬁﬂ@m the head of Eﬂg ﬁnﬂ_}' shall designate me among
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the agency’s senior management officials a Senior Sustainability Officer who

shall be accountable for agency conformance with the requirements of this

order; and shall report such designation to the OMB Director and the CEQ)

Chair.

(b) The Senior Sustainability Officer for each agency shall perform the
functions of the senior agency official designated by the head of each
agency pursuant to section 3{d)(i) of Executive 13423 and shall
be responsible for:

(i} preparing the etz for agency-wide reductions and the invento
of gIH:I:IJ:I.I:H.FﬂH gasta:lﬁliaaium required under subsections 2(a). (b, mr:;'
[c) of this order;

(i) within 240 days of the date of this order, and anmually thereafter,
Frepa.ring and submitting to the CE(Q) Chair and the OMB Director,
or their review and approval, a multi-year Strategic Sustainability
Performance Plan (Sustainability Flan or Flan) as described in section
B of this order;

(iii] preparing and implementing the a ved Plan in coordination
with appro riEate nl'ﬁ.uezli:land mgna?:inliunip:ilfhin the agency includi
the General Counzel, Chief Information Officer, Chief Acquisition -
cer, Chief Financial Officer, and Senior Real Property Officers, and
in coordination with other agency plans, policies, and activities:

(iv] monitoring the apency's rmance and progress in imple-
menting the Plan, and reporting the performance and progress io the
CEQ Chair and the OMB Director, on such schedule and in such for-
mat as the Chair and the Director may require; and

[v) reporting annually to the head of the agency on the adequacy and
effectiveness of the agency’s Plan in implementing this order.

Sec. 8. Strofegic Sustainability Performance Flon. Each

shall develop, impleme%:lllt:. and mualllg'}rupdata an integrated Sh'ataz?snga-

tainability Performance Plan that will prioritize actions based on

lifecycle return on investment. Each agency Plan update shall be subject
to approval by the OMB Director under section 4 of this order. With respect
to tEEl i gbaginning in fiscal year 2011 and continuing through the
end of fiscal year 2021, each agency Flan shall:
[a) include a policy statement committing the to compliance with
environmental aﬂ.dcren.erg}' statutes, re-gulnthnguna, :ng;nmny tive DrdersP H

(k) achieve the sustainability goals and targets, including greenhouse gas
reduction targets, established under section 2 of this order;

[c) be integrated into the agency’s strategic planning and budget process,
including the agency’s strategic plan under section 3 of the Government
Performance Results Act of 1993, as amended (5 U.5.C. 306);

(d) identify agency activities, policies, plans, procedures. and practices
that are relevant to the agency’s implementation of this order, and where
necessary, provide for development and implementation of new or revised
policies, plans, procedures, and practices;

[e] identify specific agency goals. & schedule, milestones, and approaches
for achieving results, and quantifiable metrics for agency implementation
of this order;

(f) take into consideration environmental measures as well as economic
and social benefits and costs in evaluating projects and activities based
on lifecycle return on investment;

(g] outline planned actions to provide information about agency progress
and performance with respect to achieving the goals of this order on
a publicly available Federal website;

(h) incorporate actions for achieving progress metrics identified by the
OMB Director and the CEQ Chair;

(i} evaluate agency climate-change risks and wulnerabilities to manage
the effects of climate change on the agency’s operations and mission
in both the short and long term; and
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(i) identify in annual updates opportunities for improvement and evaluation
of past performance in order to extend or expand pmojects that have
net lifecycle benefits, and reassess or discontinue uwnder-performing
projects.
Sec, 0. Recommendations for Gresnhouse Gos Accounfing and Reporting.
The Department of Energy, through its Federal Energy Management Program.
and in coordination with the Environmental Protection ncy, the Depart-
ment of Defense. the General Services Administration, Department of
the Interior, the Department of Commerce, and other agencies as appropriate,
shall:
[a) within 180 days of the date of this order develop and provide to
the CE(Q) Chair recommended Federal greenhouse gas iaﬂ.d ac-
counting procedures for agencies to use in ca.nl}ling out their obligations
under subsections 2(a), (b), and (c) of this order, including procedures
that will ensure that agencies:
(i} accurately and consistently guantify and account for gresnhouse
gas emizsions from all scope 1, 2, and 3 sources. using accepted
greenhouse gas accounting and reporti I:rin.c:iples, and identify ap-
gi:apmtﬂ IJEPDI'h.'IIIJ.tIEE to revise fiscal year 2008 baseline to ad-
s significant changes in factors affecting agency emissions such as
rearganization and improvements in accuracy of data collection and
estimation procedures or other major changes that would otherwise
render the initial baseline information unsuitable;
(ii] consider Federal agency efforts to reduce greenhoose gas
emissions;
(iii] consider and account for sequestration and emissions of gresn-
houze gases resulting from Federal land management practices;
(k) within 1 year of the date of this order. to ensure consistent and
accurate reporting under this section, provide electronic accounting and
reporting capability for the Federal greenhouse reporting procedures
developed under subsection (a) of this section. to the extent practicable,
ensure compatibility between this capability and existing Federal agency
reporting systems; and
[c] every 3 vears from the date of the CEQ Chair’s issuance of the initial
version of the reporting guidance, and as otherwise necessary, :lavelnp
and provide remmmanih:ma to the CEQ Chair for revised F
house T8y procedures: for agencies to use in implemen sub—
aac:h.unia;[a] ﬁ;hﬁd (c) of this |:|cnr|:1v|e'rs‘8£l i e
Sec. 10. Fecommendations for Sustainoble Locations for Federal Focilities.
Within 180 days of the date of this order, the Department of Transportation,
in accordance with its Sustainable Partnership Agreement with the Depart-
ment of Housing and Urban Development the Environmental Protection
Agency, and in coordination with the General Services Administration, the
Department of Homeland Security, the Department of Defense, and other
agencies as appropriate, shall:
(2] review existing policies and practices associated with site selection
for Federal facilities; and
(b) provide recommendations to the CEQ) Chair regarding sustainable loca-
tion strategies for consideration in Sustainability Plans. The recommenda-
tions shall be consistent with principles of sustainable development includ-
ing prioritizing central business district and rural town center locations,
prioritizing sites well served by transit. including site design elements
that ensure safe and convenient pedestrian access, consideration of transit
access and proximity to housing affordable to a wide range of Federal
employess, adaptive reuse or renovation of buildings, aveidance of develop-
ment of sensitive land resources, and evaluation of parking management
strategies.
Sec. 11. Recommendations for Federal Local Tran mfion Logistics. Within
180 days of the date of this order, the General Services Administration,
in coordination with the Department of Transportation, the Depariment of
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the Treasury. the Department of Energy, the Office of Personnel Management.
and other agencies as appropriate, | review current policies and practices
associated with use Dfppuh ic transporiation by Federal personnel, Federal
shuttle bus and vehicle transportation routes supported by multiple Federal
ies, and use of alternative fuel vehicles in Federal shuttle bus fleets,
and shall provide recommendations to the CECQ) Chair on how these policies
and ices could be revised to support the implementation of this order
and the achievement of its policies a.u.ggnah.
Sec, 12. Guidance for Federal Flest Monagement. Within 180 days of the
date of this order, the Department of Energy. in coordination with the
General Services Administration, shall issue guidance on Federal fleet man-
a%ement that addresses the acquisition of alternative fuel vehicles and use
of alternative fuals; the use of biodiesel blands in diesel vehicles: the acquisi-
tion of electric vehicles for appropriate functions; improvement of fleet
fuel economy; the optimizin E? fleets to the agency mission; petroleum
reduction strategies, such as the acquisition of low greenhonse gas emitting
vehicles and the reduction of vehicle miles traveled; and the installation
of renawahle fuel pumps at Federal fleet fueling centers.

Sec. 13, Recommendations for Vendor and Controctor Emissions. Within
180 days of the date of this order, the General Services Administration,
in coordination with the Department of Defense, the Environmental Protec-
tion Agency, and other agencies as appropriate, shall review and provide
recommendations to the CE(Q) Chair and the Administrator of OMB's Office
of Federal Procurement Policy regarding the feasibility of working with
the Federal vendor and contractor community to provide information that
will assist Federal agencies in tracking and reducing scope 3 nhouse
gas emissions related to the supply of products and services to Govern-
ment. These recommendations should consider the potential impacts on
the procurement process, and the Federal vendor and contractor commumity
including small businesses and other sociceconomic procurement programs.
Recommendations should also explore the feasibility 1:|i'::'m

(2] requiring vendors and contractors to register with a voluntary registry

or organization for reporting greenhouse gas emissions;

(k) requiring contractors, as part of a new or revised registration under

the Central Contractor Registration or other tracking system, to develop

and make available its greenhouse gas inventory and description of efforts

to mitigate greenhouse gas emissions:

(o] using Federal Government purchasing preferences or other incentives

for products manufactured using processes that minimize greenhouse gas

emissions; and

(d) other options for encouraging sustainable practices and reducing green-

house gas emissions.
Sec. 14. Sformwafer Guidonce for Federnl Focilities. Within 60 days of
the date of this order, the Environmental Protection Agency, in coordination
with other Federal agencies as appropriate. shall issue guidance on the
implementation of section 438 of the Energy Independence and Security
Act of 2007 (42 D.5.C. 17004).

Sec, 15. Regional Coordination. Within 180 days of the date of this order,
the Federal Environmental Executive shall develop and implement a regional
implementation plan to support the goals of this order taking into account
energy and environmental priorities of particular regions of the United States.
Sec. 16. Agency Roles in Su of Federal Adaptation Strafegy. In addition
to other mlan?ﬂ.d mapuuaih,: ities ;l apencies m{h respact to E,rrwimnmenlsl
leadership as specified in this order, agencies shall participate actively
in the in ncy Climate Change Adaptation Task Force, which is already
engaged in developing the domestic and international dimensions of a 1.5,
stra for adaptation to climate change, and shall develop approaches
ﬂ:unﬁ which the policies and practices of the agencies can be made
compatible with meinforce that strategy. Within 1 year of the date of
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this order the CE() Chair shall provide to the President, following consulta-

tion with the apencies and the Climate Change Adaptation Task Force,

as appropriate, a progress report on agency actions in support of the national

.nd.a tation strategy and recommendations for any such measures
CE() Chair may deem necessary.

Sec. 17. Limifofions. (a) This order shall apply to an apency with respect
to the activities, personnel, resources, ?E.Clllhﬂ of agency that are
located within the United States. The head of an agency may provide that
this order shall apply in whole or in part with respect to the activities,
onnel, resources, and facilities of the agency that are not located within
the United States, if the head of the agency determines that such application
is in the interest of the United States.
(k) The head of an agency shall manage activities, personnel, resources,
and facilities of the agang that are not located within the United States,
and with respect to which the head of the agency has not made a determina-
tion under subsection (a) of this section, in a manner consistent with
the policy set forth in section 1 of this order to the exient the head
of the agency determines practicahle.
Sec. 18. Exemption Authority.
[a) The Director of Mational Intelligence may exempt an intelligence activil
of the United States, and related parmnnﬂ{ I‘EBIJH:F:t‘EEB, and lE:i]iliea. &DE'
the visions of this order, other than this subsection and section 20,
to the extent the Director determines necessary to protect intellipence
sources and methods from unauthorized disclosure.

(b) The head of an apency may exempt law enforcement activities of
that agency, and related personnel, resources, and facilities, from the
provisions of this order, other than this subsection and section 20, to
the extent the head of an agency determines necessary to protect under-
cover operations from unauthorized disclosure.

[c] (i) The head of an agency may exempt law enforcement, protective,
emergency response, or military tactical vehicle flests of that agency from
the provisions of thiz order, other than this subsection and section Z0.
[ii] Heads of a.g,em:tea shall manage flests to which paragraph (i) of
this subsection refers in a manner conzistent with the policy set forth
in section 1 of this order to the Extant Ihey determine practicable.

(d] The head of an may exemp ency activities and
facilities from the Fﬁ?;fm g f this tﬁmwtbia subsection
and section 20, where it is in the interest Dl national security. If the
head of an agency issues an exemption under this section, the agency
must notify ﬁm CE(} Chair in writing within 30 days of issuance of
the exemption under this subsection. To the maximum extent practicable,
and without compromising national security, each agency shall strive to
comply with the purposes, goals. and implementation steps in this order.
[e] The head of an agency may submit to the President, through the
CEQ) Chair, a request for an exemption of an agency activity, and related
personnel, resources, and facilities, from this order.
Sec, 10. Definitions. As used in this order:
[a) "absolute greenhouse gas emissions” means total greenhouse emis-

sions without normalization for activity levels and includes any allowable
consideration of sequestration:

[(b) “agency™ means an executive agency as defined in section 105 of
title 5, United States Code, excluding the Government Accountability Of-
fice;

[c) “alternative fuel vehicle” means vehicles defined by section 301 of
the Energy Policy Act of 19892, as amended (42 U.S.C. 13211), .a.1:|.d otherwise
includes electric fueled vehicles, hybrid electric vehicles, plug-in hybrid
electric vehicles, dedicated altermative fuel vehicles, dual fueled alternative
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fuel vehicles, qualified fuel cell motor vehicles, advanced lean burn tech-
nology motor vehicles, self-propelled vehicles such as bicycles and amy
other alternative fuel vehicles that are defined by statute;

[d) “construction and demolition materials and debris” means materials
and debriz generated during construction, renovation, demolition, or dis-
mantling of all structures and buildings and associated infrastructure;
() “divert” and "diverting” means redirecting materials that might other-
wise be placed in the waste stream to recycling or recovery, excluding
diversion to waste-to-energy facilities;
(f) “energy intensity” means e consumption per sguare foot of build-
ing space, including industrial or laboratory facilities;
[g] “environmental” means environmental aspects of internal agency oper-
ations and activities, including those aspects related to energy and transpor-
tation functions;
(h) "excluded vehicles and equipment™ means any vehicle, vessel, aircraft,
or non-road equipment owned or operated by an agency of the Federal
Government that is used in:
(i} combat support, combat service support, tactical or relief oper-
ations, or training for such operations;
(ii] Federal law enforcement (including protective service and inves-
tigation);
[iii] emerge: [including fire and mesoue); or
[iv] up.mel'l t vem hnl::ludmg aseociated ground-support equip-
ment];
(i} “greenhouse gases”™ means carbon dioxide, methane, nitrous oxide,
hydrofluomecarbons, perfluorocarbons, and sulfur hexafluoride;

(i} "renewable energy” means energy produced by solar, wind, biomass,
landfill gaz, ocean (including tidal, wave, current, and thermal), geothermal,
municipal solid waste, or new ]:Ld:.(dimelachc peneration capacity achieved
from increased efficiency or tions of new capacity at an existing
hydroelectric project;
(k) “scope 1, 2, and 3" mean:
(i) scope 1: direct nhouse gas emissions from sources that are
owned or controlled by the Federal agency;
(i) scope 2: direct greenhouse pas emissions resulting from the gen-
ﬁnﬂ of electricity, heat, or steam purchased by a Federal agency;

(iii] scope 3: nhouse pas emissions from sources not owned or
directly mnhuﬁl;:lﬂ by a Faseml agency but related to agency activities
such as vendor supply chains, delivery services, and employee travel
and commuting;

(1) "sustainahility” and “sustainable” mean to create and maintain condi-

tions, under which humans and nature can exist in uctive harmony,

that permit fulfilling the social, economic, and er requirements of
present and future generations;

(m) “United States” means the fifty States, the District of Columbia, the
Commonwealth of Puerto Rico, Guam, American Samoa, the United States
Virgin Islands, and the Morthern Mariana Islands, and associated territorial
waters and airspace;
(n] “water consumption intensity™ means water consumption per sguare
foot of building space; and
(o) “zero-net-energy building” means a building that is designed, con-
structed, and operated to reguire a greatly reduced quantity of energy
to operate. meet the balance of energy needs from sources of energy
that do not produce greenhouse gases, and therefore result in no net
emissions of greenhouze gases and be sconomically viable.

Sec. 20. General Provisions.
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[a) This order shall be implemented in a manner consistent with applicable
law and subject to the availability of appropriations.

(k) Nothing in thiz order shall be constmed to impair or otherwise affact
the functions of the OMB Director relating to budgetary, administrative,
or lagislative proposals.

(o) This order is intended only to improve the internal management of
the Federal Government and is not intended to, and does not, create
any right or benefit, substantive or procedural, enforceable at law or in
equity by any ﬁ.iarly against the United States, its departments, agencies.
or entities, its officers, EIIIP-].I:IBI’EEB, or agents, or any other PETS00.

THE WHITE HOUSE,
Washington, Octobar 5, 2008

|FE Doo ES-24518
Flled 10-7-8; 1230 pm|
Billing Code 3195-Wi-F
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Secretarial Order 3289. Addressing the Impacts of Climate Change on America’s
Water, Land and Other Natural and Cultural Resources

Idk SECHEIAKY OF ITHE INIERTDOR

WASHINGTON

CRDER WO, 2289

Subject: Addressing the Tmpacts of Chmate Change on America™s Water, Land, and Other
Maural and Cualtural Resources

Sec. 1 Purpose and Backeround, Scerstarial Oeder Moo 3283, issued on Mareh 11, 2000, made
produetion and transmission of rencwehle energy on public lands a privcity for the Department,
Thiz Onder establishes a Depanmeni-wide approach for applying scientific wals (o increase
understanding of ¢limale change and to coordinate an effective response to s lnpacts oo ibes
arnd o the land, water, ocean, tish and wildlife, and cultural heritage resources chat the
Departmen! manages, Vs Order replaces Secretarial Order Mo, 3226, Amendment Na. 1,
issued on January 16, 2009, and reinstates the provisions o Secretarial Order Wo. 3226, issucd
on January 19, 20401,

To fulfill oor nation’s vision for @ clean energy ceonomy, Interior is row managing Amrerica’s
public lands and ceeans not just for balanced oil, natural gas, and coal develapment, but alse —
for the lirsl lime ever - to promote environmentally responsible renewable cucrpy devlopusen.
Sum, wind, biomass, and cecthearmal enetgy from our oualic and irbal lands {s creating new jobs
ard will power millions of American hores and electric vehicles,

The Depariment is a'so taking the lead in protecting our country”s water, land, fish and wild ife,
and culiural heritage and wibal lands and resources fram the dramatic effects of climate change
that are already ocewrring — from the Arctic to the Everglades. T'he realities of climate change
peqjuire us o chonge how we marage the land, water, fiza and wildlife, and caltueal heritage and
tribal lands and resowces we oversee. Tor exarnple;

e Mew weler managament imperatives associated with elimate change may roguine
restocation of natural syslems and construction of new infrastructire 1o reduce nea Tood
risks or to canture @arly run-olT,

*  Slralegios o address sea lzvel rise may require acguisition of aplard hahitat and creation
of wetlands and other natural filters and barric:s to sroteet apainst sea level tise and
storm surges. [0may be pecessary W relocale cerlain feonic and colturally histosic
slruclurss,

& shifting wildlife and habitat populations may require invesimenits in new wildlife
corridors.

= ew invasions of exotic species and new adldland fire threats due so losger fire seasons
and more severe dronghts will sequice mnovalion and more effective ways of managing
the Department’s resnurces.
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The Treparmment of the Interior, with is 67,000 cmplevess and scientific and resource
management expertise, is responsible for helping prolee: the ration from the impacts of climals
change. 11 particular the Depertment must:

* Adapt its water management sirregies @ address the possibility of shrinking water
supplizs and more frequent and extended droughts to continue to supply drinking watcr 1o
more than 31 million people and Irrigation water to 140,000 fanners,

= Wisely manzge millions of acres of parks, refuges and other public lands, and prodently
cxercise its shared responsibality for managng the 1.7 billion acres of the 1.5, outer
continental shelf.

+  Conserve and manage Jsh and wildlile resources, including over 800 native migratory
bird species and nearly 2000 federally listed threalened and endangered species,

= Protect eustural and wrehacological resourees snd iconic structures that may be affected
by climate change.

+  Address the imoacts of climate chanpe on American Tndians snd Alaska Natives, tor
whom the Department holds rust responsibilities on behalf of the Federal povernment,

= Continue to provide slele-ol-lhe arl scicnes to better understand the impacts of climate
chanpe and to develop science-hesal adaptive managemen: strategies for nanral nd
cultural rezource manaaers.

+  Continue its work to quantify the amouwsd of carbon stored in our Torests, wellands, and
grasslands, identifying areas where carben dicxide can be safely stored underground, and
wivs to reduce the Drepartment’s carhon [ootprint.,

Sec. 2 Authority, This Order is izsued under the awthority ol Seetion 2 of Reoroanizetion Plan
No. 3 of 1950 (64 Stal. 1262), as amended.

See. 3 Coordinating the Department’s Response to Climate Change Tmpacts on Our
Resources. This Ovder establishes a Cliimare Chanee Response Cowncid within the OMMce ol the
Seoretary thal will execute ¢ coordinaied Depaniment-wide statzgy to increase scientitic
understanding of and devalopment of effective adaplive management taols to address the impacts
ol climate change on our nateeal and cullural resourees. The Climate Change Response Council
will be composed of the Secretary {Chair), Depuly Seeretary (Vice-Chair), Counselor to the
Secretary [(Wice-Chair), Assistant Secretaries, Puresn Divcetors snd the Scliciter. The Coureil
will help coordinate activities within and among the Departmen:'s agencies and bureaus to
develep and implement an integrated stateey for responding to climate change impacts
involving the resources managed by the Department. The Departoent’s Clirmte Change
Response Council will also coordinate its climate change activitics with all relevant Federal
Drepertments and agencies inchihing, but not limited o, the Council on Environmental Quality,
the (MTiee of Encrgy and Climate Change, the Office of Science and Techaology Palicy, the
Mational Seience and Technology Council, the Department of Agriculture, the Depastmert of
Commerce, the Department of Defense, and the Environmenial Proleetion Ageney,

The Climate Change Response Coune'l will implement Department-speci fic climate change
aciivities through the following mechanisms:

(g Climate Change Response Planning Requirements. Fach bureau and office ol the
Deparlment must consider and aralvze potential climate change impacts when undertaking long-

2

D-15



range planning caercises, selling privrides for scientific research and investizations, developing
prilti-year management plans, and making major decisions reganding potential use of resources
urder the Department’s purview. These requirements were set Zorth in Secreta-ial Order

Mo, 3226, and remain in elfeel, The organizational changes made by this Order will enable the
bureaus and agencies to fultil] these planning requirements.

{b)  DOI Regicnal Climate Chonpe Response Centers, Managemeni decisions made in
response o climote change mpacts must be inlormed by science and require that sclentisls work
in tandem with those managers who are confronting climate change impacts and evaluating
options Lo respond to such impacts, Pursuant to B.L. [10-161, the Uniled Stotes Geolozical
survey (USGS) has been developing repional scierce centars to provide climalz changs fmpact
data arl mmalyvsis geared to the needs of ish snd wildlife managers as they develop adaplation
strategies in respense to climare change, These cenlers are cnrrently known as “regional hubs”
of the National Climate Change and Wildlife Science Center, and are heing developed in close
eollaboration with Interior agencies and ather federal, stale, university, and ror-govermmental
PL'ITL'I'IL‘TR.

The Climate Change Response Couneil will work with LSS and other Depariment bureaus to
rename these regional sciznce centers as Beglonal Climate Change Response Centers and
broaden their mandate to encompass ather climate-change-related impazts on Deparlmental
resources, These eight Response Centers will synthesize and integrate climate change impast
dlata amad develop toals that the Department’s managers and parters car use when managing the
Deparlment’s land, water, fish ard wildlife, and eoltuml heritage resources.

(c)  Landscape Conservasion Cooperslives. Given the broad impacts of climate change,
management responscs 1o such impacts must be coordinated on a landscape-level basis. For
example, wildlife migration and related needs for new wildlile comidoers, the spread of invasive
species and wildfire risks, typically will extend bevond the borders of Mational Wildlifz Refuges,
BLM lands, or National Parks. Additionally, some burean responsibilities (e.g., Fish and
Wildlife Service migrstory bied and threatensd and endangered species responsibilities) extend
naticnally and zlebally, Becanse of the unprecedented scope of affected landscapes, Interior
burcaus and agencies must work tagether, and with othier federad, staie, iribal and local
governments, aud privale lundowner pariners, to develop landscape-lzvel stratepies for
understandicg and responding to climale change mmpects. Interior bureaus and agenvies, puided
by the Climate Response Council, will work to stimulate the development of a aetwork af
collaborative “Landscape Conservation Cooperatives.” These cooperatives, which already have
been formed in some regions, will work interactively with the relevant 101 Repional Climale
Change Response Cenler{s) and help coordinate adaplation efforts in tha ragion,

Sec. 1 Additional Departmental Action tn Mitigate Climate Change. Iu accordancs wilh
Secretarial Order No. 3283, the Deparment has priovitized development of renewable ENErgy on
public lands and cifshore waters o reduce our dependence on foreign oil and w reduce
greenbouse gas pallution, This Order establishes two additional projects to mitigate climale
change: the DOT Carbon Storege Project, and the 01 Carbon Footprint Project. Additional
mitigation projects will be encournped and supported by the Climate Change Response Council.
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fw)  Lhe DOT Carbon Storame Project. This project is being implemened under P.L, 114
140, “The Energy Tndependence and Security Act of 20077 which gives the Thepartrment
statutory responsibility w develop carbon sequestrat.an methodologies for gealopical (i.e,
wnderground) and biologieal (e.g., forests and mngelands) carbor storage. The UTSGS has the
lend in administering the Carbon Storage Project, bur will work closely with ather surcaus and
agencies in the Department and external pariners o enhance carbon siorage in geologic
formations and in plants and soils in & manner consistent with the Departmenl's res ponsibility w
provide comprehensive, long-term stewardship ol its resources., 'he DOT Carbon Storage
Project i3 vital for successtil domestic and glohal geolngical and binlogical carkon seuestration
ellorLs.

(b}  The D01 Carbon Footprint Project. The projec will develop o unified preenhcuss
pas emission reduction program, meluding setting & heseling and redustion goal for the
Department’s grecnhouse gas cmissions and energy use. Lhe Assistant Scereiary for Policy,
Wlenugement and Budger will have the lead in administering tie DOT Carban Footprint Project,
with the cooperation of all nf the Department’s agencies and bureans.

Sec. 5 American Indians and Alaska Natives. Climatz changs may disproportionstely affect
~ribes and their lunds because they are heavily dependent on their natural resourees for economic
and cultural identity. As the Department has the primary s respunsibility for the Federl
povernment Tor American lndians, Alaska Natives, and wibal lands and resowrces, the
Diepartment will ensure consistent and in-depth government-ta-government comsullaion with
tribes and Alasky Natives on the [Jepartment’s climate change itigtives. Tribal values are
critical to determining what is to be protected, wiy, and how to protect the inlerests of their
communitics. The Department will support the nse of the best available seience, including
wedizional ecologieal knowledge, in furmulating policy pertaining 1o climate change, The
Diepartment wi_l glso support substentive participation b trikes in deliberations on clirate-
related mechanisms, agreements, mulos, and regulations.

See. 6 Implementation. The Deputy Secretary is responsib'e for crsuring implementation of all
sspents of this Onler. This responsibility may be delegaied as appropriate. This Order does nol

aller or affeet any exising duty or authority of individual burcaus.

Sec. T Effective Date, This Order is effective immediately and will remain in effe uritil its
provisions are coaverted to the Deparimental Manyal or until it s amended . anperseded, or

revoked, whichever ogeurs first.

Feerctary of the loetior

Date: SEP i i 09
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Interior’s Plan for a Coordinated, Science-Based Response to Climate Change
Impacts on our Land, Water, and Wildlife Resources
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U.5. Department of the Interior

INTERIOR’S PLAN FOR A COORDINATED, SCIENCE-BASED RESPONSE
TO CLIMATE CHANGE IMPACTS ON OUR LAND, WATER, and WILDLIFE
RESOURCES

SUMMARY

Climate change is driving rapid and broad changes in the global ecosystem, which are doecumented in
extensive scientific literature. These include increasing temperatures; varying precipitation; rising sea
lewels; and acidifying oceans. These changes, in tum, are impacting local environments and economies.
5ea level rise puts landscapes important to humans and wildlife at risk; variations in precpitation affect
water resource availability for humans and natural systems; temperature changes affect terrestrial and
aguatic systems, species distributions and interactions; these same forces will also pose threats to our
Mation's cultural traditions and resources. Accomplizhing conservation goals in a changing climate will
be more challenging and complex than ever before. Success will require building integrated capacities,
forging shared goals, and people working together to define and implement conservation strategies
large and bold enough to meet these challenges.

As the primary land, water and wildlife manager for the nation, the UL.5. Department of the Interior
has an obligation to address the impacts that dimate change is having on America’s resources by
developing integrated adaptation and mitigation strategies. In recognition of this responsibility,
Secretary Salazar signed a Secretarial Order (Mo. 3289) on September 14, 2003, entitled, “Addressing the
Impacts of Climate Change on America’s Water, Land, and Other Natural and Cultural Resources.” That
Order established a Climote Change Response Council, chaired by the Secretary, which is coordinating
activities within and across the bureaus to develop and implement an integrated strategy for dimate
change response by the Department. Weorking at the landscape, regional, and national scales through
the establishment of DOV Climate Scence Centers {(53Cs) and Landscape Conservation Cooperatives
{LECs), the Department is defining and implementing a vision that integrates 00| science and
management expertise with that of our partners, providing information and best management practices
available to support strategic adaptation and mitigation efforts on both public and private lands across
the US. and internationalby.

This vision supports individual bureau missions while, at the same time, creating synergies with other
D0l agencies and both governmental and non-governmental partners to implement integrated climate
change sdence, adaptation, and mitigation strategies across broad landsapes. DI bureaus will be
pooling resources to support and leverage the joint work of C5Cs and LOCs.  Project-level funding and
implementation, and regulatory, management, and poficy dedisions will continue to be the responsibility
of each bureau and partner, in accordance with their mission-related responsibilities.
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In implementing this vision we will bring significant new capabilities to the table for DO land, fish,
wildlife, water, marine, tribal, and cultural heritage managers, as well as for our federal, state, local,
Tribal, NGO, and private landowner partners. These new resources imclude:

®  Climate Change Impact Science: Regional Climate Science Centers and Landscape Conservation
Cooperatives will conduct and communicate research and monitoring, improving our
understanding and forecasting of climate change impacts and vulnerabilities. They will support
strategic decisions in response to those vulnerabilities, with C5Cs providing centers for basic
dlimate change science associated with broad regions of the country and LCCs focusing more on
applied scence at the landscape level.

= [ata Integrotion and Dissemination: This effort will support the integration of our nation's
scientific database, improving availability and dissemination of dimate change impact and
vulnerability information, and access and decision-support to scientists, respunce Managers,
decision makers, and the general public through www. data_sov and other appropriate
mechanisms.

=  Enabling Science-Based Adoptotion Strotegies: By providing integrated scientific and technical
capacities to support cultural and natural respurce managers, they will be able to design and
implement strategic and adaptive responses to changing dimate.

As explained in more detail below, these new approadches form the foundational elements for the
Climate Science Centers that DO is establishing on a regional basis around the country, and for
Landscape Conservation Cooperatives — geographically-based cooperatives in which DOl bureaus will
work with other agencies and outside partners to expand the understanding of climate change and how
it is interacting with other forces to alter natwral and cultural resources, and to facilitate strategic
responses.

DOI Climate Science Centers [CSCs): “Delivering Fundamental Climate Impact
Science to Resource Managers on a Regional Basis”

The Department of the Interior operates a National Climate Change and Wildlife Center at the
headguarters of the United States Geological Service. In accordance with Secretarial Order No. 3289,
the Department is expanding the scope and geographic reach of its dimate science efforts by
establishing, in addition, eight regional Climate Science Centers that will provide scentific information,
tools and techniques that land, water, wildlife and cultural resource managers and other interested
parties can apply to anticipate, monitor and adapt to dimate and ecologically-driven responses at
regional-to-local scales.

C5Cs will deliver basic climate change impact science to Landscape Consenation Cooperatives within
their respective regions, including physical and biclogical research, ecological forecasting, and multi-
scale modeling. These Climate Science Centers will prioritize fundamental science, data and decision-
support activities based principally on the needs of the LCCs, including dimate change impacts on
natural and cultural resgpurces and adaptive management and other decision support tools for
managers. By way of example, the regional C5Cs will work with (and sometimes generate} downscaled
climate models, providing derivative models and tools that link physical forcing factors with biological,
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hydrological, physical, ecological, and cultural resource response variables. Centers also will develop
response models and projections for priority ecosystems, species, habitats, and other natural and
cultural resources; this will generally be done at regional levels and then collaboratively developed with
LCCs for specific applications.

The science priorities and activities at Climate Science Centers will be driven principally by input from
the associated LCCs, but also other partmerships. Working closely with LCC staff, the C5Cs will help
develop adaptive management approaches, develop statistically sound sampling programs and
processes to monitor and manage climate change effects. Centers also will work with LCCs to define
measurable resource outcomes and endpoints for adaptive management applications which, in turn, will
help C5Cs refine models and outputs. CSCs will also fadlitate and fund research advancing the science
of climate impact and resource modeling, and investigating underlying mechanisms that drive the
responses of specfic resources.

Climate Science Centers will be based at host institutions with substantial climate change science
expertise and partnerships. Centers will include staff from multiple partners, perhaps including LCC
staff and will include a adre of scentists as well as information specialists.

Landscape Conservation Cooperatives (LCCs): The On-the-Ground Applied
Science and Adaptive Management Arm

Landscape Conservation Cooperatives are management-science partnerships that imform integrated
resource management actions addressing climate change and other stressors within and across
landscapes. They will link science and conservation delivery. Each LCC functions within a specfic
landscape, but it also will be part of a national, and ultimately, international network. LCCs are true
cooperatives, formed and directed by land, water, wildlife and cultural resource managers and
imterested public and private organizations. Federal, state, tribal, local government and non-
governmental management organizations are all invited as partners in their development. Each LCC will
be directed by a steering committee representing partners working in that region.

The Secretary’s Climate Change Response Coundcil will promote collaboration among LCCs and develop
mechanisms for data and information management, the setting of national priorities, and ensuring
consistency and prevent duplication of effort among the national network of LCCs.

Organization and Focus of LOCs. LCCs are self-directed partnerships. They provide a structure
to define objectives, develop spatially-explicit strategies, and provide scientific and technical decision
support to inform natural and cultural resource management across terrestrial, aguatic, coastal and
marine ecosystems. The core of an LCC will be a scientific and technical staff with an applied resource
management focus. That staff and capacity will be directed by a 5teering Committee, consisting of
resource Management representatives from governmental entities (federal, state, tribal and local) and
non-governmental organizations who are prepared to contribute to the joint effort.

Role of the Department of the Interior and its Federal Partners: Interior bureaus will seek to
catalyze LCC development by contributing scientific and technical capacities, and inspiring a critical mass
of partners to contribute their expertise and capacities and array around shared landscape-scale
resource management objectives. Bureaus will support LCCs by providing a structure for integrating
natural and cultural resource management and climate impact response, and pooling resources so that

D-21



LCCs will have the capability to address issues that extend across the missions of all supporting bureaus
and agencies.

The Department’s climate change vision and capacties, including LCCs and C5Cs, will enable each of
Ci0F's bureaus to work together, and with partners, to implement an integrated Department-wide
dimate change science, adaptation, and mitigation strategy that supports their individual mission
responsibilities. Project-level funding and implementation, and management and regulatory decisions
will continue to be the responsibility of each bureau and partner. Entities outside the Department (e.g.,
States, the U.5. Forest Service; EPA; NOAA) are encouraged to participate in LCCs as conservation
partners and as providers of fundamental and applied scientific information and/or financial support. In
this way, LCCs will aggregate capacity, creating synergies, and avoiding duplication and competition
between organizations.
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ADDITIONAL BACKGROUND

Landscape Conservation Cooperatives and Climate S5cience Centers: Interrelationship and Roles in
Climate Change Science and Adaptation. The Department of the Imterior considers the Climate Scence
Centers (C5Cs) and Landscape Conservation Cooperatives (LCCs) as comerstones to an integrated
approach to climate change scdence and adaptation. C3Cs and LCCs have distinct science and resource
management roles, but also share complementary capacities and capabilities.

LCCs: As explained abowe, LCCs are management-science partnerships that will inform integrated
resource management actions to address climate change and other stressors across landscapes. They
link science and conservation delivery. One key function will be to help partners develop spatially-
explict resource management goals and, working with Climate Science Centers, provide scientific
decision support, including information needed to identify adaptation strategies for dealing with
anticipated dimate change impacts. LCC staff will also assist partners in integrating status and trends
data with effectiveness monitoring and applying science-based monitoring programs to determine if
resource goals are being met, evaluate and adapt management goals and strategies, and work with C5C
staff to reduce key uncertainties and improve the next round of forecasts. LCCs will coordinate data
identification and symthesis closely with Climate Science Centers, the National Climate Change and
Wildlife 5cience Center, and other scientific organizations. The Department of the Interior has
committed to 3 unified monitoring and data management effort that will promote state of the art data
integration procedures to faclitate data sharing.

LCCs will include staff from multiple partners. Core staffing will include an LCC Coordinator and LCC
Scence Coordinator. Depending on the availability of resources from Climate Science Centers and other
organizations, other key LCC capacities may include landscape and population modelers, geographers
and GIS specialists, terrestrial and aguatic ecologists, cultural resowrce specialists, quantitative fish and
wildlife biologists, hydrologists, outreach specialists and other technical and dedsion-support staff to
provide the scientific, technical and training capabilities to understand, apply, and adapt models and
tools for specific landscapes, resources, and strategies. The USG5 has committed to providing co-
located scientists to supply some of these capacities and foous on LCC science needs. It is envisioned
that core LCC staff will be located at an LCC partner facility, with other staff networked from remote
locations.

C5Cs: As mentioned above, C5Cs will deliver basic climate change impact science to all Landscape
Conservation Cooperatives (LCCs) within their respective regions; they will prioritize fundamental
science, data and decision-support activities based principally on the needs of the LCCs, including
climate change impacts on natural and cultural resources and adaptive management and other decision
support tools for managers. They will partner with and help facifitate the coordination of fundamental
cdlimate science capabilities and monitoring activities across their regions of responsibility, incuding
federal (e.g., dimate science being performed by the USGS, NPS, PWS, BoR, MMS, BLM, BIA, OSM,
MNOAA, and USDA), university, tribal, state, local government, and NGO partners. C3Cs will synthesize,
imtegrate, and communicate existing climate change impact data gathered by the Department and
external partners, and identify gaps in this data. C3Cs will provide education opportunities for the public
and stakeholders about the impacts of climate change, adaptive management strategies, and
sustainability and environmental leadership.

Each C5C will employ, or affiliate with, DO scientists performing fundamental dimate change research

{e.g., research scientists, climate modelers and field biologists), data managers, and decision support
analysts located within the region. These scentists, data managers, and decision support analysts will

5
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have a wide range of expertise in terms of dimate change impacts and the adaptive management of DOI
resources. They either will be physically located at a C5C or virtually co-located with a CSC.  C5Cs will
also rely upon or collaborate with partnerships with other federal scientists (e.g. NOAA, USDA, and EPA

scientists) as well as state, university, NGO and tribal scientists.

Roles and Responsibilities Concept Table. This represents lead roles only, and does not imply exclusive
imeolverment in any given activity. The list is not inclusive of every potential activity at an LCC or CSC.

LCC
Lead

Shared

CSC Lead

Partnerships

Initiate science partnerships; bringing groups to the table

Initiate resource partnerships; bringing groups to the table

Develop resource goals and desired resource outcomes.

Help define resource outcomes and endpoints that can be
measured and used to refine future efforts

Articulate priority science needs for specific resource
goalsioutcomes

Support prionty science needs

Science Development and Delivery

Determine specific model! outputs and endpoints needed to
address the specific science guestions and priorities (determine
feasibility)

Evaluate whether needed forecast/modelinformation already
exists

Work with or develop downscaled climate data and models to
generate output variables for specific resource questions

Develop ecological and other resource models, linking
undertying drivers with factors that can be forecast and modeled

Develop new data and tools for forecasting large-scale natural,
physical, and ecological conditions under different climate
SCENANaSs

Provide large-scale information, forecasts, models, and tools io
the LCCs

Science Application

Apply down-scaled models and other information to generate
spatially-explicit options and adaptation sirategies

Assess species and habitat vulnerabiliies
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Determine where to conduct on-the-ground activities to
accomplish specific goals

Monitoring

Develop science-based monitoring strategies that can link
resulting data back o models, for refinement

Help parimers design and implement science-based monitoring
programs to determine if resource goals are met, and to refine
future modeling

Use monitoring results to refine future model and forecasting
efforts
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Director’s Memo to NLC and All Superintendents. National Park Service Role in
Implementing DOI Climate Change Response Initiative through Landscape
Conservation Cooperatives and Climate Science Centers
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Inventory & Monitoring Program FY 2010 Guidance for Climate Change Activities,
November 18, 2009 Latest Developments

1&M Program’s Role m FY 2010 Climate Change Activities
November 18, 2009 Latest Developments

There continnes to be a flurry of activity related to addressing chimate change impacts. DOT Secretary
Salazar has 1dentified Climate Change Fesponse and Youth as two major pniotity areas, and there
have been mumerous meetings among DOI and burean leaders and budget staff trying to develop the
vision and work out some of the details about how the DOI bureans will work together to meet the

significant challenges ahead

The NPS received $10 Million in FY 2010 for the Climate Change Response Program. The details of
how these fimds will be allocated are still being worked out (e.g., the National Leadership Council is
meeting this week and climate change is the major topic), but the funds will be available for park
competitive projects through the SCC; fimding of 5 CESU and other positions m regions; fimding for
vulnerability assessments and scenano planming; adaptation coordination with the DOI Landscape
Conservation Cooperatives (LCCs) that are being set up; development of a template for park cc
adaptation plans; SCA or other interns; details and permanent positions at the national level; and
fimdmg to build upon existmg monitonng and to strengthen interagency monitoring coordmation.

The US Fish and Wildlife Service is getting a large finding merease to build an I&M Program for the
National Wildlife Pefuge System and to address climate change 1ssues through eight miteragency
LCCs that they are fimding this year. We have had a series of meetings with FWS leaders, and our
I&M Program will be working very closely with the FWS on inventones, monitoring, and possibly
teamuing up with us on the IRMA data system development. The FWS has decided to base their new
national [&M program staff in Fort Collins, possibly on the third flocr of our building, so that we can
work together. They™ve provided a lot of information on their climate change website:
http-/fwanw firs. gov/home/climatechange/

Meanwhile, the TTSGS is receiving a lot of new money and is fisunng out how to coordinate with
NPS, FWS, BLM, and other agencies and States inside and external to DOL, but they are still mn the
process of hinng key staff to lead the efforts. Our needs for climate model downsealing, vulnerability
assessments, scenario planning, data synthesis and modeling, climate change monitoring, and other
needs overlap considerably with the needs of other agencies and States, so everyone is frying to
figure cut how to coordinate all of this across agency and fimding boundanies, and waiting to see how
the Regicnal CC Response Centers and L.CCs develop.

The latest vision of the LCCs (Landscape Conservation Cooperative) is that they are interagency
conservation in an adaptive management framework, by supporting scientific assessment,
conservation design, prioritizing and coordinating research, and designing inventory and monitoring
programs.” Basically, they are a lot like our I&M Networks: a group of scientists, data managers, GIS
specialists, various “ologists” working together to produce reports, GIS products, models, and
expertise to inform land management and planming. This year, the FWS plans to fund and hire a
mch of people for the following 8 LCCs:

Arctic Plains and Mountains (Alaska)

Pacific Islands (Hawaii and the western Pacific)

California

Great Northern

Plains and Prainie Potholes

Southern Great Plains

North Atlantic

South Atlantic
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A map showing the proposed LCC areas for the lower 48, and the convex hnlls for our I&M networks
that are associated with six of these LCCs. is available at (128 kb pdf file):

http-/fwwwl nrintra nps_ gow'im/docs DO Framework NetworkHulls CONUS 20091117 pdf

As part of the NPS Climate Change Response Program, we will be providing monitering funding this
year to six groups of parks that fall within four “high vulnerability to climate change effects™
thematic areas, for the purpose of enhancing and building on the existing monitoring being done by
the I&M networks. The six groups of parks are:
= High Latitude parks in Alaska
» Pacific Island parks (enable the PACN to contnbute to the Pacific Island LCC)
= High-elevation parks in the ROMN, GEYN, and UCBN networks
= Atlantic Coastal parks in the NETN, NCBN, and NCEN networks (contribute to the North
Aflantic LCC, but emphasis on coastal and marine parks})
= Atlantic Coastal parks in the SECN (contribute to the South Atlantic LCC, with emphasis on the
coastal and marine parks and interagency collaboration)
= Southwest Desert parks i the SODN, CHDN, and MOJN networks (the NPS will take the lead
initially on the Desert LCC since the FWS is not fimding the Desert LCC this year).

Each of these six groups of parks this year will hold meetings and conference calls and work with

partners to develop a work plan describing how the momtoring fimding in FY 2011 and beyond will
be used to enhance the existing monitoring. The description of what the networks mvelved m these
“thematic areas™ need to do was de;c:nbedmtheﬂeptemberliupdam

http:/www ] nrintra. pim'docs/CC MMomnit Lpdate 13- 2009

As explained m the Septernber 135 update, our long-term strategy (it may take us multiple years, as it
did with the 32 networks) is to provide additional fimding for climate change monitoring for all parks
with signmificant natural resources. However, we will start with the subset of parks that fall into one of
the groups listed above. Multiple I&M networks will be mvolved in each of the high-vulnerability
“thematic areas”™, and not all parks in a particular network will be included.

A major role of the I&M Program and the 32 1&M networks is to “put science into the hands of
managers and planmers”. Most of the vital signs bemg monitored by the 1&M networks are relevant to
tracking and responding to rapid climate change. The data sets that we have already compiled and
organized, as well as mventory data and the landscape-scale datasets generated by the NPScape
Project, will make an mportant contnbution to the T.CCs and the DOT’s efforts to respond to climate
change impacts. By contimuing to do what we are already domg, all 32 I&M networks and the
national program staff will be contnbuting to the climate change response. Much of the NP5 capacity
for science, data analysis, and modeling currently resides within the [&M Program.

Several other Noteworthy Items:

 We're still on frack to deliver the datasets and documents generated by the NPScape Project to all
32 petworks by Christmas, as described in the Sept. 15 update. Peter Budde is the project lead.

= Asspeiated with a DOT Youth inthiative, we have requested 160 technicians (approximately 3 for
each of the 32 networks). These might be SCA mtemns or 6-month seasonals or something alse;
we don't have any details, but there’s actually a chance that this could happen in FY 2011 or 12.

= (Gary Machlis, the new Science Adviser to the Director, 15 beginning to develop a major Science
mutiative for the NPS for the FY 2012 budget. This would be a major budget inttiative, on par or
larger than the Matural Resource Challenge, that he will develop by May 2010 to get it into the
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FY 2012 budget request. The I&M Program and the Climate Change Fesponse Program will be
major factors in whatewver is developed
We are doing the contracting paperwork to hold an I&M Program meeting dunng one of the four
weeks in March 2010. We have identified five cities, and we have to go through the competiive
confracting process before we know which week and where the meeting will be. Lisa Garrett is
leading the organizing commuttee, and they are usimg the results of the survey that we sent out,
asking people what their priorities are, as the basis for crganizing the meeting. We 're expecting
somewhere around 300 people to attend. There is a lot of interest from the FWS and USGS and
other agencies to attend.
We are contnbuting to a research solicitation that would mvolve NASA FWS, NPS, USGS, and
possibly the National Science Foundation to develop forecasting tools to pmjectt‘tuennpactufa
changing climate on populations, species, and ecosystems. The research proposals would need to
melude NP5 scientists or data managers from [&M or other programs.
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Proposed DOI Geographic Framework for Landscape Conservation Cooperatives
and 1&M Networks Funded to Conduct climate change Monitoring

Proposed DOI Geographic Framework
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Inventory & Monitoring Program’s Role in FY 2010 Change Activities, September
15, 2009 Latest Developments

[&M Program’s Role in FY 2010 Climate Change Activities
September 15, 2009 Latest Developments

Background Information:

There is a flurry of activity night now related to addressing climate change impacts. The Dept. of
Interior has identified the response to rapid climate change as a top prionty, and the DOT and
Congressional committess are greatly emphasizing the need to closely coordinate the response
amsag&nmwrﬂ:mandeﬂmaltuﬂmﬂﬂ] Secmtar}rﬁalamhasmmdaﬂeﬂetmalﬂrdﬂ
Rnglma]ChmateEﬂlmgeRespnmeCﬂnenmﬂamnflmﬂscape
CDDpHWﬁﬂCCs}ThHemalmofmmtymhuwﬂleNPSmdaﬂlmagmm&imﬂ
coordinate all of this, but this update will present some highlights based on what we know.

The FY 2010 NPS budget may provide $8 Million (House version) or $10 Million (Senate
version) or none of the above for a NPS Climate Change Fesponse Program Fundng may be
available in FY 2010 for park competitive projects through the SCC; fimding of 5 CESU and
other positions in regions; finding for valnerability assessments and scenario planning:
bioregional adaptation coordination; development of a template for park cc adaptation plans;
SCA or other mterns; details and permanent positions at the national level; and fimding to bumld
upon existing monitoring and to strengthen interagency monitoring coordination.

All of this needs to be coordinated within the NP5 and with other agencies, and mmch of it is still
fuzzy as we wait for decisions on budgets, a new NPS Director, and firther “gindance from
above”. The US Fish and Wildlife Service is getting a large finding increase to build an I&M
Program and to address climate change, and they will be hiring a lot of new people. We have had
a semes of meetings with FWS leaders. and they are interested in working closely with us on
mventories, monitoring, and possibly teaming up with us on the IRMA data system development.
The FWS may possibly rent space m our building in Fort Collins so that we can co-locate our
national [&M staff Meawwhile, the UTSGS is receiving a lot of new money and is figuring out
how to coordinate with NPS. FWS, BLM, and other agencies and States inside and external to
DOL Cnr needs for climate model downscaling, valnerability assessments, scenario planning,
data synthesis and modeling, climate change monitoring, and other needs overlap considerably
with the needs of other agencies and States, so everyone is trying to figure out how to coordmate
all of this across agency and funding boumdanes, and waiting to see how the Regional CC
Response Centers develop.

The LCCs (Landscape Conservation Cooperative) are seen as conservation-sclence *jomt
venture” partnerships between the FWS, NP5, USGS, and other federal agencies, states, tribes,
NGOs, universities, and other entities. They provide science support to managers and
partnerships responsible for developing and mplementing conservation strategies at landscape
scales, with an emphasis on biological planming and conservation design; and the acquisition of
biological and spatial data, research and related activities. The FWS5 and USGS worked together
on a “National Geographical Framework™ to divide North America mto 22 geographic areas as
theba.scls for locatng mteragency LCCs and other science and management activities. See:
Science/Climate?s 20D omaimsYs2 fand?s ional 2 0Bon
ndaries FWS National Geo Framework 081709 pdf The LCCs m Hawan and the
Morthern Fockies seem to be the furthest along in getting organized A map of our I&M
networks within this “National Geographical Framework™ for the continental US. 1s available:
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‘Science/Climate’ s 0D omaims% s fand o2 ional®e20Bou

ndaries/Networks FWS_CONUS 150dp1 pdf

The term “climate change adaptation™ that you're hearing a lot about includes most of what the
N'E'Sdu-esaspartnfmagmgpaﬂs “unimpaired for future generations”. The catch-phrase is
and restoring natoral landscapes is good for global health™ The following are
examples of CC adaptation measures:
® Preserving ecosystem services (e.g., clean and abundant water supply, clean air, pollination,
crtical mitnient cycling, cultural heritage recreational services);
= Preserving biodiversity (including genetic diversity) so that species can adapt to climate
change;
= Reducing other environmental stressors that interact with global warming (e.g., invasive
species, habitat destruction, disease, over-fishing. pollution);
= Providing science-based information to educators, visitors, partners. and the general publie.

Al 32 T&M Networks, plus the national office staff, will be actively involved in FY 2010 to
assist parks and the NPS with planning, decision-making, and science communication
efforts related to rapid climate change.

All 32 T8&M networks and staff from the national office will provide data and expertise for
various landscape-level modeling efforts, interagency workshops, vulnerability assessments,
scenario planning, ete. Much of the NPS capacity for science. data analysis, and modelmg

All 32 networks are already collecting and organizing cc-relevant data. The imventory data sets
will be an important contribution to the DOI response to addressing climate change. Our soils
and vegetation inventory data and maps are the most accurate in the nation for caleulating
current and potential carbon storage. The GIS products, species lists and other biodiversity data,
water quality and National Hydrography Datasets (WHD), air quality data, and especially the
weather and climate data we have collected and orgamzed, will be important data sources.

Most of the vital signs being momitored by the I&M networks are relevant to tracking and
respondng to rapid climate change. However, when prionties were established and vital signs
were selected based on management and ecological sigmificance and other considerations such as
Interagency opportumities for leveraging and cost-sharing, we did not know as much about likely
climate change impacts, and many of the mteragency opportunities that now exist did not exist at
the time that the monitoring design was finalized. We need to dust off and revisit the conceptual
models and the list of ligh-prionity vital signs that were and were not selected with our new
“climate change knowledge”™ and climate change emphasis to see what we need to add, change,
or supplement.

Funding will be provided this year to selected networks to build upon the existing monitonng by
(a) adding additiomal vital signs. or (b) mcreasng sample sizes or frequency of sampling, or {c)
modifying protocols to better coordinate with monitoning by other agencies, o1 (d) increasing our
capacity to contribute to climate change response through data synthesis, modeling, and science
commmication efforts. Examples of previously identified, high-priority indicators that may be
added or monttored more frequently or mtensively are: Glacial Features and Processes (net mass
balance, permafrost extent. snow water chemistry); Groundwater Dynamies (depth to
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groundwater); Landscape Dynamics (shoreline change, erosion, fire and fize]l dynammics);
Phenclogy (time of first flowenng, length of growing season); high elevation sites using the
mteragency GLORIA protocols; and wulnerable species (pika, amphibians, certain bird species).
Fnranmtennl&h!phmulogmalmmuormgmmum&ﬂmmﬁm see

In his testimomy to Congress, Jon Jarvis stated that "national park wmits can serve as the
proverbial canary in the coal mine, a place where we can monitor and document ecosystem
change without many of the stressors that are found on other public lands "

Data discovery and data sharing among agencies and pariners for planning and modeling
is the kev to the significant interagency response needed to address climate change impacts,
and the NPS is currently the leader within the D/OI on this. The data already collected and
organized by the 32 networks, plus the data developed and compiled and processed by the
national I&M office for NPScape and other projects, plus the data and information that
will be available through the IRMA project and hitp://nrinfo portal this year, will be a
major contribution to the vulnerability assessments, scenario planning, and various
modeling efforts to be done this vear by the NP5 and other agencies.

We are accelerating the development of the TRMA (Integrated Besource Mana

Applications) system to improve our ability to share, translate, and apply climate change
research. momnitoring, and modeling results within the NPS and with other agencies and
orgamzations. By sprning 2010, the Identity Management and role-based secunity system will be
m place for our NEInfo data and information portal, which will allow us to inteprate and share
data with other agencies and the scientific commumity while protecting sensitive data. We have
already built and demonstrated data-exchange modules that allow us to share data between the
NPS and the U.5. Fish and Wildhfe Service (ECOS database) and U5, Dept. Agniculture
(USDA Plants databaze).

By Christmas 2009, the NPScape project will deliver to more than 270 parks a series of DVDs
that contain a large mumber of digital data sets. landeover and other remotely-sensed data. maps,
charts graphs. and tables at mulfiple scales that will be an important data source used in adaption
planning and various modeling efforts (see attached list of “Data Sets that we have available”and

hitp://nrpesharepoint/im/landscapeData %) 0mgmt/NPScape_Data_Access pdf

The NPScape project has begun packaging data sets, maps. and analyzed data for the Northern
Rocky Mountains and Hawaii interagency Landscape Conservation Cooperative (LCC) efforts.
Packaging and delivery of data for other LCCs along the Atlantic Coast, Alaska, and Desert
Southwest parks will be next in line. These data, including land cover data, land conservation
status, roads, housing density, etc. will be used by NPS and other agencies for modeling and
conservation and adaptation planming activities this year. We planned ahead and are way ahead
of the game on this.

We have met with the USFWS and USGS and are explorng opportuniies for workimg closely
together on the development of data systems using service-onented architecture and bmldmg
upon the services and other building blocks that we ve developed.

The L&M Program has established two new positions to help us coordinate climate-change
related monitoring within the NPS and with other agencies.
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Dr. Shawn Carter is the new NP3 Climate Change Monitoring Coordinator based in Washimgton
DC. Shawn will serve as the immediate point of contact to USFWS, USGS, NOAA NASA
BLM, and other bureaus for ongoing NPS climate monitormg and for data/information exchange
activities and partnership development. He also serves as the Washington Office lisison for the
I&M Program to coordimate with other directorates and divisions, and is responsible for
establishing and mamtaining mteragency momtoring collaborations, responding to immediate
mformation requests by senior NPS and department officials. and coordinating NPS mventory
and monitoring within the overall DOI Climate Change program.

Dr. John Gross is the new I&M Climate Change Ecologist, and will focus on park- and network-
based climate- and management-related momtoring, data synthesis. and modeling among the 32
WPS [&M networks and other natural resource disciplines (e.g., air, water, oceans, and biology).
John is a member of the Climate Change Besponse Program Steening Committee (CCRF) and is
Chair of the CCEP Science Working Group. .Fclmmllcoordmatean&lea&pmjectsmspﬂnime
translate. and dissenminate momtoring and other data to NPS managers and stakeholders; share

WPS data and expertize with others; support and participate in adaptation and scenano planning
workshops; and develop guidance and standards for NP5 climate monitoring and information
products.

We will be hiring a new GS-12 ecologist m Fort Collins to backfill Jobn®s previous position. The
new ecologist will become the point person on NPScape (currently being led by Peter Budde)
and will be involved in data synthesis and modeling work plus lots of other duties.

In FY 2010, I&M staff from the national office and selected I&M networks, along with
staff from other NRPC divisions and other agencies and universities, will build upon
existing monitoring by the NPS and others in parks that fall into four high-vulnerability
categories: high elevation, high latitude, coastal'marine, and arid lands. The long-term
strategy is to provide fanding to all parks that are likely to have significant climate-related
impacts, but the initial priority and focus will be given to these four vulnerability “thematic
areas”, and to “fully fund groups of parks as we go™ as was done with the funding strategy
for the 32 I&M networlks.

Here's what we"ve told Congress and DOI to justify the funding increases: “Tnitial prienity for
bulding upon existing monitoring and strengthening interagency monitoring coordination would
be given to the 184 parks that fall into one of the four categories of high-vulnerability to climate
change effects: high elevation, high latitude, coastal/marme. or and lands. Initial focus will be on
parks in the Alaska region (all parks. including Denali, Glacier Bay, and Gates of the Arctic);
Northern Pockies (mclnding Rocky Mountam NP, Glacier NP, and Yellowstone NF); Atlantic
coastal and barrier island parks from mid-Flonida to Massachusetts (21 parks, ncluding
Assateague NS, Cape Cod N5, and Cape Hatteras N5); Desert Southwest (23 Sonoran. Mojave,
and Chilmahuan Desert parks including Joshua Tree NP, Saguare NP, and Big Bend NP); and
the Pacific Islands (11 parks, including Hawaii Volcanoes NP, Haleakala NP, and Koloko-
Honokohau NHFP).”

Each of these “thematic areas™ will receive some start-up finding m FY 2010 to get organized
hold workshops, crganize and synthesize data, evaluate monitoring done by other agencies and
partnership opportunities, etc., that will lead to the development of a work plan for how the
additional “permanent” fimding will be allocated over the long-term to build upon existing
monitormg done by the 18&M networks, parks, or other agencies.
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The long-term strategy (it may take us mmltiple years, as it did with the 32 networks) is to
provide additional fimding for climate change monitoring for all parks with sipnificant natural
resources. However, we need to start with a subset of parks that fall into cne or more of the four
high-vulnerability categones. Multiple I&M networks will be involved in each of these four
“thematic areas™, and not all parks in a particular network will be included. Park and network
managers and scientists from “haghly vulnerable™ parks not mcluded mn the List above wall be
partnership opportunities, even though it may take several years to get additional fimding to
actually implement the additional monitoring in their parks.

Before September 30, 2010, staff from mmltiple [&M networks working within each thematic
area above will need to develop a detailed work plan that will descnibe how the target finding
level of $400,000 per year will be allocated to get the greatest benefit from the increased
fimding. It is expected that the allocation and use of the funds m FY 2010 as people are getting
orgamzed and the work plan is bemg developed, will be different from the allocation and use of
the funds as described m the work plan. For example, fimds in FY 2010 might be used to bring
someone in on a detail or through a umiversity agreement travel and other costs associated with
workshops; contracts or agreements for analysis and synthesis of existing data, or for protocol
modification; or a short-term mteragency agreement. The work plan that is developed dunng the
first year will explain in detail how the additional fimding will be used long-term to bmld upon
existing monitormng by us and others, and it might include expenses for personnel (e g
seasonals, techmicians, SCA interns, or university agreements), long-term interagency
agreements equipment, or data analysis and reporting support. The work plan will deternuine
how the additional fimding will be allocated in FY 2011 and beyond.

This exercise will make everyone realize that we need to work at an interagency. landscape scale
and have much better coordination across agencies. The climate change crisis 1s pushmg
agencies to work together in ways that we’ve never been able to make happen before. “A cnisis is
a ternible thing to waste™.

Example of the vision for how we will prioritize and build apon NPS and interagency
monitoring for parks within each of these “high vulnerability™ thematic areas, nsing the
group of parks along the Atlantic coast as an example (Note: Alaska has already had some
interagency meetings and is further ahead, and their approach will probably be different):

In early 2010, an interagency workshop will be held that mchodes park managers, scienfists,
planners, and subject-matter experts from the NPS as well as other federal agencies, states, and
universities.

The focus 1s building upon/augmenting existing monitoring, but in the process there will be a lot
of learning by managers and scienfists, and a lot of interagency coordination and person-to-

person interagency interaction and parmership building.

Potential invitees would melude Charley Roman Chif MeCreedy, Bebecca Beavers, Jeff Cross;
superntendents and resource chiefs from Atlantic coastal parks; regional scientists andplam:lﬂs
from NEF_ NCE, 5EE.; scientists and data managers from the I&M networks that have parks
along the Atlantic coast; managers from FWS refuges; scientists and key people from EPA,
NOAA USGS FWS, and States that we could partner with. Dr. Joe DeVivo has volunteered to
start orgamzing the first workshop. A lot of work needs to be done prior to the mteragency
workshop to organize and summarize existing mformation and vanous options to be evaluated,
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so some of the first-year funding might be used to bring someone in on a detail or through a
university agreement or contract or some other means of backfilling a position.

Step 1: What are the key questions that our managers are asking and what are their key data
needs for addressing the predicted impacts of climate change (sea level nise, changes in
precipitation and temperature, vegetation changes. ete.)? Think about our “canary m the coal
mine” role, and the need to commmicate our results to park visitors and the public, “for it is the
broader public that will decide the fate of the resources™. Is there something that we should be
monitormg or analyzing and reportmg on relative to chimate change effects on park natural
respurces, that would be particularly mformative to our key andiences and/or the general public?

Step 2: What data are we already collecting, or some other agency is collecting, that will address
these data needs and questions?

Step 3: Based on the difference between Steps 2 and 1, what are the gaps? What can wedoina
consistent way across agencies to fill the most entical gaps? Are there some interagency
monitorng efforts, such as the Mational Phenology Network or monitoring done by NOAA or
the EPA. that we should contribute to?

Step 4: After combining Steps 1, 2, 3, and assuming a target $$ amount of $400,000 per vear (for
years 2 through “forever”, once we receive full fimding for each group) to build upon the
existing monitoring that is being done by us and others, where do we get the biggest bang for the
buck? Do we need to adjust any of our monitoring protocols or locations to better connect to
what other agencies are doing and to be more strategic in an interagency way? Do we need to
add certain vital signs, or increase the sample size (e.g., may need more SET sediment elevation
tables to monitor sedimentation rates and salt marsh dynanuics), or do certain monitoring more
often {e.g_. every year instead of every 3 years).

Before the end of FY 2010, the group would develop a detailed work plan that would describe
how the fimding would be allocated. Steve Fancy would crganize a peer review panel that would
evaluate the work plan to ensure that the proposed work meets mininmm I&M Program
standards for protocols, data management, and routine analysis and reporting of data. The
approved work plan would then be used to determine how to allocate finding in fiture years

among I&M networks or to mteragency partnerships.

Subsequent work would imclude vulnerability analyses and scenano planning for specific parks,
and the development of adaptation plans for specific parks based on all of these prelimimary
efforts.
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Data Sets that we have available:

Land Cover

Enhanced NLCD 1992

MLCD 1992

NLCD 2001

MLCD Change Product

MNLCD Impervious Surface

NLCD Tree Canopy

Historic Natural Fire Regime
LandFire - all products

Land cover diversity (Simpson's)
MatureServe Ecological Systems
GAP/ReGAP

Land cover charactenstics
Forest fragmentation
Morphological pattern metrics
Forest cover types

Converted and natural landcover

Landform

DEM - 10, 30, and 120 meter
Slope and aspect

Depth to bedrock

Sand, silt, clay fractions
Crop capability

Geology

Office of Inventory, Monitoring, and Evaluation
Matural Resource Program Center

Climate

Precipitation

Temperature (min/fmax, vanability)
Growing season days

NDWVI

Sea surface temperature

Transportation

Roads (Multiple data sources)
Railroads (U.S. and Canada)
National Waterways

Population

Nightime lights (1992/93, 2000)
Populated places

U.S. cities

U.S_ urban areas

1990, 2000 Census, block group
Population projections by county
SEDAC census gnds

Housing density (1940-2040)
Inventoried roadless area
Agriculture census by county
Water use by county
Conservation risk index
Wildland Urban Interface

Boundaries

Omemick Ecoregions (and CEC)
Bailey Ecoregions

Physiographic Provinces

UMEP Large Marine Ecosystems
States

Counties

NPS Units (with vanous buffers)
NPS Vital Sign Networks
Protected Areas Boundaries
Federal Lands

National Wildemess Preservation Syster
Continental Divide

NCDC Climate Divisions

NEON Domains

Hydrology

Hydrologic Units (4, 6, 8, 12-digit)

NHD (med and high resolution)
Impoundments

Aquifers

Ground water climate response network
Sea ice (North Amernica)
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Appendix E. Conceptual Ecosystem Models
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Conceptual Model

National Park Service

EXPERIENCE

Conceptual Model

AMERICA

« Systems will be driven by both climate
change and human-driven factors

» Relative impact of either is location-
dependent

* Need to consider both for scenario
planning
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Atlantic Coast System Drivers

Global Climate Change Human Dimensions

Sea Surface

Temperature Air Temperature

Precipitation

Ocean
Acidification

Sea Level Rise

Storms Drought

Responses

If you just look at climate change, there are seven key drivers that will shape ecosystem
response. Important to realize that these are in fact causally linked.
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Atlantic Coast System Drivers

Global Climate Change Human Dimensions

Water Demand (f=—==0{  Land Use

Responses

1
m
§

The Atlantic Coast landscape is already being shaped (and is projected to continue to be shaped)
by other significant system drivers related to the distribution, intensity, and types of human uses.
During the next century we expect to see significant changes in urbanization (increases), energy
production (increase in amount and types), and water demand, with these three drivers being
very tightly linked. Changes in land use and water availability will also likely affect forest/crop
productivity within the coastal zone and watersheds upstream.
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Atlantic Coast System Drivers

Global Climate Change

Human Dimensions

Precipitation Water Demand Land Use
L]
.~
[
Energy Production
i
.

Responses '

Climate change and human dimensions drivers are linked. GCC drivers can have direct and

indirect effects




Atlantic Coast System Drivers

Global Climate Change Human Dimensions

Responses H

Linkages go both ways; with notable examples regionally of water and energy sectors affecting
relative sea level rise as well as (potentially) exacerbating drought effects.




Atlantic Coast System Drivers

Global Climate Change Human Dimensions

Responses

It’s a mess! But we have to consider GCC within the context of the human landscape because
they are tightly linked.
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Atlantic Coast System Drivers

Global Climate Change Human Dimensions

. Compositional Distribution
§ Process Change Change Change Condition Change Change Change
x Primary Production Toleran! Species Extirpation Disease Incdence Rearity Recreation

Linkage of drivers implies that impacts are also linked. For example, thermal pollution of rivers
is driven both by climate change (temperature and amount of water entering the system) and
human dimensions through use (water extraction and return) as well as changes to flow
(percolation vs. overland flow across impervious surface). The relative importance drivers and
responses will largely be scale-dependent, and management of the responses must address all
relevant drivers.
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Drivers

National Park Service

EXPERIENCE

Ailr Temperature

AMERICA

e s

* Increasing everywhere
« Will accelerate

TIME STEP
2010-2039 (2020) 2040-2069 (2050) 2070-2099 (2080)
Median Range Median Range Median Range
WESTERN U.S.
16 05.24 23 1.042 4.1 2076
14 05-1.9 25 1141 38 1076
18 08-26 28 1752 42 2891
13 05-2.1 28 1446 39 1680
CENTRAL USS.
L& 0.0-26 30 1.245 42 19-79
18 05-28 29 1.2-5.1 44 1980
18 09-22 30 15-5.4 44 1985
13 0423 28 1250 4.1 1888
[EASTERN U.S.
18 04-26 26 14-58 46 22-102
7 0632 27 1460 44 1996 S ——— Q
16 08-19 28 1455 42 1886 — e i T
15 06-23 28 1.4-54 40 1.8-9.0
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National Park Service

Sea Surface Temperature
o Generally warming .
with decadal =
variability < -
e Warming faster in o
northern latitudes % i . &
«  Drives storm patterns - -

| A . Io
1950 1960 1970 1980 1990 2000 2010
Year
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National Park Service

EXPERIENCE

Storm Events Jouk
« Current return rate of -
CAT | storms ranges Fd

from 3 to 33 years.

* Highest frequency in
Outer Banks and
South Florida




National Park Service

EXPERIENCE

Storm Events

AMERICA

0w, smeaas x

 Rateis
Increasing

e Increasing sl F
with 1

STOKM FREGUENCY

latitude i
[ e M

£ A
‘[_ﬂ',f‘; {T!‘!!f ri

ATORM FREQUENCY  STORM FREQUERCY
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National Park Service

EXPERIENCE

Relative Sea Level

AMERICA

* 0-3mmly (green)
— S. Florida
— New England A
—  Most of South Atlantic : = '.T"! PhrLth
e 3-6 mmly (yellow) s o
—  Charleston s pell? | oen

District of

- M |d At|antiC ¥ |t Columbia
* 6-9 mm/y (orange)
— Chesapeake Bay

Relative SL is currently rising coast-wide. Rising faster in mid-atlantic (especially Chesapeake)
area. Primarily driven by air temperature (leading to both more ice melting and thermal
expansion) as well as land subsidance (combination of natural and anthropogenic causes).
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National Park Service

EXPERIENCE

Ocean Acidification Jour
« Acidification
increases southward ¢ -
e CO,2 Driven by et
atmospheric carbon
(not temperature) =

7.7

300

200

[C0;] (umol kg™')

Aragonite saturation

Calcite saturation

807 s 400 5 s 40° N BO" N
Latitude

a, Atmospheric CO2 used to force 13 OCMIP models over the industrial period (‘Historical’) and
for two future scenarios: 1S92a ('I' in b and c) and S650 ('S' in b and c). b, ¢, Increases in
atmospheric CO2 lead to reductions in surface ocean pH (b) and surface ocean [CO32 - ] (c).
Results are given as global zonal averages for the 1994 data and the preindustrial (‘Preind.")
ocean. The latter were obtained by subtracting data-based anthropogenic DIC (ref. 17) (solid line
in grey-shaded area), as well as by subtracting model-based anthropogenic DIC (OCMIP median,
dotted line in grey-shaded area; OCMIP range, grey shading). Future results for the year 2100
come from the 1994 data plus the simulated DIC perturbations for the two scenarios; results are
also shown for the year 2300 with S650 (thick dashed line). The small effect of future climate
change simulated by the IPSL climate—carbon model is added as a perturbation to 1S92a in the
year 2100 (thick dotted line); two other climate—carbon models, PIUB-Bern and Commonwealth
Scientific and Industrial Research Organisation (CSIRO), show similar results (Fig. 3a). The thin
dashed lines indicating the [CO32 - ] for sea water in equilibrium with aragonite and calcite are
nearly flat, revealing weak temperature sensitivity.
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National Park Service

e 1980-2000

e Largest rates of
increase in FL, Mid
Atlantic

e Seasonal home
densities greatest in
New England and
South Florida

Human Populations g \
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National Park Service

EXPERIENCE
YOUR
AMERICA

Land Use

e Urbanization
projected to
continue
(thru 2050).

« RI,NJ, MA, CT wil
be >50% urban.

* FL to have highest
urbanization rate

e Pattern not even
across landscape

(a)

(b)
Land use change will be driven by both climate and anthropogenic forces. Land will be
converted based on gain/loss of ag and forest productivity. Urban areas will grow and get more

“impervious.” Region-wide changes will affect systems on coast.

Figure from Nowak, D. J., and J. T. Walton. 2005. Projected urban growh (2000-2050) and its
estimated impact on the US Forest Resource. Journal of Forestry 383-389.
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National Park Service

7ot EXPERIENCE
225 XPERI
Changes |n the gzo AMCE)RIEA

ans

Altamaha River

1.5 )
- 1.0
] 0.5

0.0

WaterShed 1950 1960 1970 1980 1990 2000 2010
00 4 —— Total
P 500 4 +— Beef

\ Dairy
A ,A-,./
400 \,‘ ‘ .\’;\A N
*

> +—&
¥

Increase in human population
No overall change in cattle
Increase in chickens!

8

s | D /
= 200 = )
4 _ - |
=] . -
] -
| -

0 T T T T |
1950 1960 1970 1980 1990 2000 2010

Chickens (mil
3

I
o

Agricultural land uses in the Southeast include more than crops; animal husbandry, particularly
high-density chicken facilities, produce large quantities of nutrient inputs to water systems
within the southern landscape. Economic-driven shifts among agricultural sectors might include
shifts from plant- to animal-focused production.
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National Park Service

EXPERIENCE
Water Demand Yo
e Use correlated with = Sirscovae  Popision
population increases 5 £ ] [ 2
28 250 -200 £ 2
 Surface water largest  £3 w4 Fi 3 8
source =3 wl ‘ 1123 w
« Power generationand  ; wm s i
agriculture largestuse 4 & - i £ g
sector 15 R EE
e Already history of 55 g TVRAE 8 5
water and power YT IITTITYI T M

YEAR
S h 0 rtag eS I Public suppl Irrigation B Other industrial use

[ Rural domestic Thermoelectric power Total withdrawak
and livestock
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National Park Service

EXPERIENCE

Forestry & Agriculture A

Potential Southern Pines and Met Pri NPP)

Fim L Ereland vie ki chanaes in NP0 La) and 20900 () withouwt adast o

Pine productivity projected to decline. Hardwood productivity projected to increase. Variability
in productivity of various crops throughout the Southeast. The result is a predicted change in the
types and distribution of vegetation cover across the landscape, when considered in conjunction
with land use change can have significant effects on wildlife habitat.

E-19



Energy Production

Generation (Billion BTU)

National Park Service

Hydropower (below) near
capacity but highly variable
Both production and
infrastructure impacts
Demand projected to
increase

400

= Y

300+ JJV‘!'/ H_,' }_f \”.

250 " '\/ us V

200 - .}l'l[

L]
150+ - e
100 LA LAY LU L] LA LLLLY RLALLLLLY LLALLLLLLY LRALLLLLLE LALLLLLLL)
1940 1950 1960 1970 1980 1990 2000 2010

Year

EXPERIENCE
VOLIR
Climate Impact
Supplies Mechanisms
Cooling water quantity and quality (T), cool
Caal Q2%) eﬁc:r‘\gq (TW.H). erg;lm In surface mhlngmg
Cooling water quantity and quality (T). cooling
Natural Gas (23%) efficiency (T.W, H), disruptions of off-shore
Fossil Fuels extraction (E)
(86%) Cooling water quantity and quality. cooling
Petroleum (40%) efficiency (T.W, H), disruptions of off-shore
extraction and transport (E)
Liquified Natwral Gas (1%) Disruptions of import operations (E)
Nuclear (8%) xl\ng w(n.rtevzq'lqr;m.ity and quality (T}, cooling
Water availability and quality. temperature-related
Hydropower stresses, rational modification from extreme
weather (floods/droughts), (T, E)
Biomass
Passible short-term impacts from timber kills or
-VPV:;‘.I and forast long-term lmmfr::mber kills and changes in
products tree growth rates (T, P, H, E, carbon dioxide levels)
*Waste (municipal solid
R nfa
(6%) wasta, landfill gas, etc.)
= Agricultural resources Changes in food crop residue and dedicated energy
(including derived biofuels) crop growth rates (T.P.E. H. carbon dioxide levels)
Wind Wind resource changes (intensity and duration),
damage from extreme weather
5 Insolation changes (clouds). damage from extreme
waather
Geothermal Cooling efficiency for air-cooled geothermal (T)

Just about every portion of the energy sector is impacted by climate change. Most sectors
require water in varying degrees
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National Park Service

EXPERIENCE

Summary i
Air Temp Increasing

Precipitation Increasing

Sea Level Increasing, with notable local/ regional hotspots
Ocean Acidification  Increasing

SST Increasing

Drought Increased risk

Storms Stronger, changes in frequency uncertain
Human Population Regionally Variable

Water Demand Increasing demand, Decreasing availability
Land Use Increasing urbanization

Ag & Forestry Decrease overall, change in production

Energy Production Increasing demand
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