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Summary and Key Findings

Weather and climate are key drivers for ecosystem patterns and processes, affecting both biotic
and abiotic components alike. Access to continuous weather monitoring data is a key factor in
separating the effects of climate from the effects of human-induced disturbance on other vital
signs (e.g., plant and animal communities and population dynamics). As an aide to the use and
dissemination of these data, the Southeast Coast Network (SECN) has compiled and analyzed
data from existing sources to:

Determine status, trends, and variability of precipitation, temperature and relative
humidity over time for SECN park units.

Determine the status, trends, and variability of derived weather data (such as frost days
and number of days temperature more than 90°F) for SECN park units.

Summary data are presented in annual data reports published by the SECN and are available
online in the National Park Service’s NRInfo portal (http://nrinfo.nps.gov) and from the SECN
website (http://science.nature.nps.gov/im/units/secn/reports). The summary information
presented below all pertains to 2010 data.

At the stations relevant to SECN Parks, mean annual temperature ranged from 59.3 —
71°F (15.2 — 21.7°C), with the coolest temperatures occurring at northern Georgia
stations and the warmest temperatures occurring in Florida.

Winter temperatures are typically colder at stations relevant to inland parks versus coastal
parks. For example, January minimum temperatures were colder for stations relevant to
CHAT, CONG, HOBE, KEMO, MOCR and OCMU, ranging from 25.7 to 31.4°F (-3.5 -
-0.33°C), while January minimum temperatures at stations relevant to coastal parks
ranged from 32.8 to 44.6°F (0.44 — 7°C).

The growing season (defined as the number of freeze-free days) was fairly uniform
throughout the Network at coastal weather stations and more variable at inland stations.

The general temperature pattern (average monthly maximum and minimum temperature)
at weather stations relevant to SECN parks shows that winter months were typically
colder and the rest of the year was typically warmer during 2010 when compared to the
long term (1981 — 2010) average. However, these departures from normal were not
outside the range of variation for the long-term average.

Precipitation in the SECN was fairly uniform throughout the Network but tended to be
higher at stations in the northern portions (NC and northern SC) of the Network.

Fourteen out of 26 weather stations received the highest rainfall in the months of August
and/or September during 2010.

Eleven out of 26 weather stations recorded the lowest rainfall during October.
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All weather stations, except for Cape Hatteras Airport and Charleston International

Airport, experienced lower than normal (long-term average from 1981-2010) total annual
precipitation.

Total annual precipitation across the southeastern United States was rated below normal
(long-term average from 1981-2010), in contrast to much of the rest of the contiguous
United States which received above normal precipitation for the year.

Hurricane Earl affected the Outer Banks of North Carolina on September 2-3, 2010 with
strong winds and heavy rain. This was the only hurricane or tropical storm to
significantly affect the counties relevant to SECN parks during 2010.
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Introduction

Weather and climate are key drivers for ecosystem patterns and processes — affecting both biotic
and abiotic components alike. Understanding the role of climate as a forcing agent for other vital
signs (e.g., plant and animal communities) is a critical component of Southeast Coast Network
(SECN) monitoring. Observed changes in vital signs may be in response to multiple factors, such
as anthropogenic stressors or variation in climatic conditions. Continuous weather monitoring is
a key factor in separating the effects of climate from the effects of human-induced disturbance
on plant and animal community and population dynamics. Therefore, it is essential that park
units within the SECN have an effective climate-monitoring system to track potential changes in
climate over time and to aid in management decisions relating to these changes (Davey et al.
2007).

The purpose of this report is to compile and analyze 2010 weather data relevant to SECN parks
in order to:

e Determine status, trends, and variability of precipitation, temperature and relative
humidity over time

e Determine the status, trends, and variability of derived weather data (such as frost days
and number of days temperature more than 90°F) for SECN park units.

In addition, data in this report may be used to help put other monitoring data into context. For
example, droughts influence water quality and late hard freezes could affect amphibian
community data, etc. Finally, this report summarizes 2010 weather data within a regional context
and also puts that data into perspective against the long-term climatic record.

Climate of the Southeastern United States

The majority of parks in the SECN are located within the Coastal Plain and Piedmont regions of
the southeastern United States. Weather and climate at many park units in the SECN are
influenced by the proximity of the Atlantic Ocean and the Gulf of Mexico, as well as the
southern end of the Appalachian Mountains. The climate of the southeastern United States
ranges from humid and warm-temperate to subtropical, exhibiting variation due to changes in
latitude and elevation (White et al. 1998). Other drivers of the climate of the southeastern United
States include maritime influences in the south and east as well as continental influences in the
north and west (White et al. 1998). Additionally, the EI Nifio Southern Oscillation typically
brings lower temperatures in the spring and winter as well as increased winter precipitation and
fewer tropical storms versus La Nifia years which typically bring droughts (Davey et al. 2007).

Temperature variation shows greater variability along a latitudinal gradient during the winter
months than during the summer months (Davey et al. 2007). The growing season (the period of
freeze-free days each year), ranges from 365 days in the Florida Keys to 150 days in northern
Virginia (White et al. 1998) and in areas of higher elevations. Precipitation occurs throughout the
year, but is generally lower in the fall and higher in the summer due to thunderstorm activity
(White et al. 1998). Total annual precipitation averages 43-55 inches (110-140 cm) and can be
higher in areas of high elevation (>5500 feet or 1700 meters) or in areas along the Gulf of
Mexico and in south Florida (White et al. 1998).




An additional factor bringing heavy rain to the region is the occurrence of hurricanes. The
number of direct hurricane hits affecting the states of the Southeast Coast Network during the
period of 1900-1996 was: North Carolina (25), South Carolina (14), Georgia (5), Alabama (10)
and Florida (57) (http://www.nhc.noaa.gov/paststate.html accessed on 3 May, 2011). Data
analysis of the incidence of hurricanes making landfall along the east coast of the United States
(1900 - 1998), indicates that the frequency of hurricanes is beginning to increase from the low
experienced in the 1970s (Smith 1999). Other studies indicate a multidecadal pattern to hurricane
activity, where the recent low in hurricane activity occurred in 1980 and the estimated peak will
occur around 2010 (Chylek and Lesins 2008).

2010 Climate — Global, National and Regional Trends

2010 global land and ocean surface temperatures tied with 2005 as the warmest period on record
measuring 1.12°F (0.62°C) above the 20™ century average of 57.0°F (13.9°C) and 2010 global
land and ocean surface temperatures in the Northern Hemisphere were the warmest on record, at
1.31°F (0.73°C) above the 20™ century average (NOAA 2010b). In addition, 2010 global
precipitation was above the 1961-1990 average, ranking as the wettest on record since 1900
(NOAA 2010b). Similar to the 2010 global average conditions, the contiguous United States
(CONUS) 2010 average annual temperature of 53.8°F (12.1°C) was 1.0°F (0.6°C) above normal
and was the 23" warmest year on record (NOAA 2010c). In addition, precipitation across
CONUS in 2010 was 1.02 inches (25.9 mm) above the long-term average (NOAA 2010c). In
contrast to these patterns, states within the SECN (North Carolina, South Carolina, Alabama,
Georgia and Florida) experienced below normal annual temperatures during 2010, with the
exception of North Carolina and South Carolina which experienced near normal temperatures
(NOAA 2010c). In addition, total annual precipitation for all SECN states was below normal
during 2010 (NOAA 2010c).

Seasonal highlights for CONUS during 2010 include a winter with abnormally cold temperatures
but abundant moisture, a warmer than average summer and fall, and a wetter than average
summer (NOAA 2010c). Some of these patterns were present within the SECN during 2010. For
example, states within the SECN (North Carolina, South Carolina, Alabama, Georgia and
Florida) were colder and wetter than normal during the winter months of December through
February (NOAA 2010c). In addition, summer 2010 was warmer than normal for all states
within the SECN; however, precipitation was either near normal (AL and SC) or below normal
(NC, GA and FL) for states within the SECN (NOAA 2010c). Also, fall temperatures were
above normal for all SECN states except GA and FL which were near normal (NOAA 2010c). It
is important to note that weather and climate patterns may vary or even be in direct conflict with
one another, depending upon the spatial scale at which the patterns are being described.




Methods

Site Selection

Most ecological processes (and some species) respond strongly to climatic variability; therefore,
a climate inventory was conducted for each of the National Park Service’s Inventory and
Monitoring Networks (NPS 2010). One of the primary purposes of the climate inventory was to
identify key sources of weather and climate data and information relevant to each of the
Southeast Coast Network parks. To identify weather stations relevant to NPS units, this analysis
adopted the following criteria used by the SECN Climate Inventory (Davey et al. 2007): stations
are a part of a recognized weather, tide or climate network; stations (with a few exceptions noted
in Table 1) are located within the park unit or within 20 miles (30 km) of the park; the station
collects the desired parameters; and the data record is largely complete (e.g., the station has few
significant data gaps throughout its history which allow long-term averages to be calculated and
the current year’s data record is missing few observations, such that monthly averages can be
calculated following the criteria presented below). In this report, stations from five national
climate data networks (Cooperative Observer Program, Climate Reference Network, Remote
Automated Weather Station, National Ocean Service, and National Buoy Data Center) have been
included.

Although there are multiple weather stations that collect data relevant to SECN parks (Davey et
al. 2007), for this analysis typically two stations were included for each unit of the Southeast
Coast Network. The first station selected was the closest, reliable station (a station where the
2010 data set is complete or nearly complete) collecting daily temperature, precipitation and
relative humidity data. Often a second station was required because the closest station did not
have a long enough period of record to put the data in context with the long-term climate normal
(1981-2010), or the closest station did not collect relative humidity data.

Certain stations may be relevant to more than one park due the proximity of some SECN park
units to one another, providing a third weather station’s data for analysis. In addition, parks
located on the coast may also have a tide station or buoy station that collects meteorological data
included in this report. Table 1 provides a list of the weather stations used in this data summary
report. The distance to park boundary provided in Table 1 is the shortest distance from the
weather station to the park boundary. Figure 1 provides a map of the locations of these weather
stations.

Finally, the weather stations used to provide data in this report were identified in the SECN
weather and climate inventory as providing data relevant to SECN parks. However, it is
important to keep in mind that there are multiple factors affecting localized weather conditions
(e.g., slope, exposure, vegetation cover, proximity to large water bodies, etc.) such that the data
presented in this report are not intended to be an exact description of the weather at a park unit.
Rather, the data presented in this report are considered to provide a general description of the
weather conditions in an area proximate to the weather station (in this case within 20 miles or 30
kilometers) which includes the NPS units identified in this report.
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Figure 1. Map of weather stations relevant to parks within the Southeast Coast Network (SECN). Station
categories are not mutually exclusive and stations used to provide only relative humidity or temperature

data are still within 20 miles (30 km) of the park boundary except where indicated in Table 1.




Table 1. Location of relevant weather stations near SECN parks, station network affiliation and additional metadata for weather stations used in

this report. NL indicates information was not listed in the station metadata documentation.

Relevant Distance . National Station Long Elev.
Park(s) In Park? to !’ark Station Name Network D Lat (dd) (dd) County (feet) Start Date
(miles)
CAHA Y NA Cape Hatteras Airport COOP 311458 35.2333 -75.6166 Dare 11.2 3/1/1957
CAHA N 20.7 Duck (Temp Only) NOS 8651370 36.1833 -75.7333 Dare NL 7/27/1988
CAHA Y NA Oregon Inlet Marina (Temp Only) NOS 8652587 35.7833 -75.55 Dare NL 3/28/1994
CAHA/CALO N 0.25/4 Ocracoke COOP 316349 35.1 -75.9833  Hyde 3.9 5/1/1957
CALO N 4.8 Morehead City 2 WNW COOP 315830 34.7333 -76.7333  Carteret 9.8 9/1/1948
CALO N 1.8 Beaufort (Temp only) NOS 8656483 34.7167 -76.6667 Carteret NL 6/10/1990
CALO Y NA CLKN7 (Temp only) NBDC CLKN7 34.622 -76.525 Carteret 15.1 11/07/1984
CALO N 13.1 Croatan (RH only) RAWS 319602 34.7833 -76.8667  Carteret 20 02/2003
MOCR Y NA Moores Creek National Battlefield COOP 315820 34.45 -78.1166  Pender 22 5/4/2005
MOCR N 13.5 Willard 4 SW COOP 319423 34.65 -78.05 Pender 55.1 3/1/1971
MOCR N 17.6 Wilmington Intl. Airport (RH only) COOP 319457 34.2667 -77.9 H:\rllvover 33.1 12/1/1947
CHPI/FOSU N 12.7/13.1 Charleston International Airport COOP 381544 32.9 -80.0333  Charleston 40 8/1/1931
CHPI/FOSU N 7.5/3.3  Charleston City COOP 381549 32.7833 -79.9333  Charleston 9.8 3/1/1872
FOSU Y NA Charleston NOS 8665530 32.7833 -79.9167 Charleston NL 4/25/1990
CONG N 16.5 Columbia Metro Airport COOP 381939 33.95 -81.1167  Lexington 225.1 11/1/1941
CONG Y NA Congaree RAWS GDNS1 33.8147 -80.7811 Richland 403.5 5/3/2005
CHAT/KEMO N 16.2/20.8 Atlanta Hartsfield International Airport COOP 090451 33.6333 -84.45 Fulton 1009.8 9/1/1928
CHAT/KEMO N 23/14.3  Dallas 7 NE COOP 092485 33.9833 -84.85 Paulding 1100.1  2/18/1947
CHAT N 33 Gainesville COOP 093621 34.3 -83.52 Hall 1169.9 7/1/1948
ocMU N 13.6 Brender RAWS BOLG1 33.0097 -83.7397 Jones 300 2/20/2003
OoCMU N 10.5 Macon Middle Georgia Regional Airport COOP 095443 32.6833 -83.65 Bibb 342.8 12/1/1948
HOBE N 11.8 Alexander City COOP 010160 32.95 -85.95 Tallapoosa 640.1 10/1/1969
HOBE N 17.8 Lafayette 2W COOP 014502 32.9 -85.4333  Chambers 740.2 6/01/1948
HOBE N 41.4 Anniston Metro Airport (RH only) COOP 010272 33.5833 -85.85 Calhoun 594.2 11/1/1928
FOPU N 13.2 Savannah International Airport COOP 097847 32.1333 -81.2166 Chatham 45.9 10/1/1950
FOPU Y 0.01 Fort Pulaski (Temp only) NOS 8670870 32.0333 -80.9 Chatham NL 5/14/1990
FOFR/CUIS N 6.9/13.8  Brunswick COOP 091340 31.1667 -81.5 Glynn 13.1 7/1/1948




Table 1. Continued.

Relevant In 5:5;::1:9 Station Name :::I::ralz Station Lat (dd) Long County Elev. Start Date
Park(s) Park? (miles) ID (dd) (feet)

FOFR/CUIS N 4.7/11.7  Brunswick Malcolm McKinnon Airport COOP 091345 31.15 -81.3833 Glynn 16.1 4/1/1931
CUIs Y NA Brunswick 23 S CRN 091356 30.8 -81.4666 Camden 249 12/16/2004
CUIS/FOFR Y NA/20.7 Stafford-CUIS RAWS NCIG1 30.9172 -81.4294 Camden 25 2/20/2003
CuUIs N 3.2 Fernandina Beach (Temp only) NOS 8720030 30.6667 -81.4667 Nassau NL 2/5/1997
FOCA/TIMU N 3.6/8 Jacksonville Craig Municipal Airport COOP 084370 30.3333 -81.5166  Duval 41 10/1/1970
FOCA/TIMU N 14.4/4 Jacksonville International Airport COOP 084358 30.5 -81.7 Duval 25.9  1/19/1971
CASA/FOMA N 16.7/17.5 Federal Point COOP 082915 29.75 -81.5333  Putnam 4.9 7/1/1948
CASA/FOMA N 4.5/17.6 St. Augustine Lighthouse COOP 087826 29.9592 -81.3397 St.Johns 12.1  8/19/1952
CASA/FOMA N 51.7/37.3 Daytona Beach Intl. Airport (RH only) COOP 082158 29.1833 -81.05 Volusia 30.8  1/1/1938
CANA N 8 Titusville COOP 088942 28.6167 -80.8167 Brevard 4.9 1/1/1888
CANA N 1.9 Titusville 7 E CRN 088947 28.6166 -80.7 Brevard 3.0 5/7/2005
CANA N 16.3 Trident Pier (Temp only) NOS 8721604  28.4167 -80.6 Brevard NL 10/18/1994
CANA N 11.8 Merritt Island (RH only) RAWS 084402 28.4742 -80.7308  Brevard 20 6/2002




Data Acquisition and Analysis

The 2010 weather data were acquired from the following internet archives:

Cooperative Observer Program (COOP): http://www.ncdc.noaa.gov/oa/ncdc.html
Climate Reference Network (CRN): http://www.ncdc.noaa.gov/crn/

Remote Automated Weather Station (RAWS): http://www.raws.dri.edu/

National Ocean Service (NOS):
http://co-ops.nos.noaa.gov/station_retrieve.shtml?type=Historic+Tide+Data

e National Buoy Data Center (NBDC): http://www.ndbc.noaa.gov/to_station.shtml

Quality assurance and control (QA/QC) procedures applied to COOP, CRN, RAWS, NOS and
NBDC data are provided by the agencies collecting the data and were reviewed and applied
during analyses conducted by the SECN. All data analyses were conducted on data obtained
from individual stations and are presented by weather station. 2010 weather data were acquired
as daily data from all networks except for NOS and NBDC, from which hourly data were
acquired. Hourly data were first converted to daily data as follows:

e Daily mean, maximum and minimum temperature values were determined.
e Total daily precipitation was determined.

If more than 10% of the hourly observations were missing or otherwise flagged as suspect, the
daily measurement was not calculated and was treated as missing.

After all data were available as daily data, 2010 average monthly values were calculated for
temperature and relative humidity (average maximum, minimum, and average temperature [T max,
Tmin, Tavg), and average maximum and minimum relative humidity [RHmax, RHmin]) and total
monthly precipitation values were also calculated (Tercek 2011). When calculating monthly
temperature or relative humidity averages, the entire month of data was eliminated if there were
more than five missing daily values within the month. Monthly temperature and/or relative
humidity averages with fewer than five missing daily measurements are still presented, but are
flagged to indicate the data set was not complete. Standard deviations for average monthly Tmax
and Tmin were calculated for use in comparison with the long-term average (described below).
When calculating monthly precipitation totals, the entire month of data was eliminated if there
were more than three missing daily precipitation values. If fewer than three daily values were
missing, monthly precipitation data were still presented, but were flagged to indicate the data set
was not complete.

Key dates during 2010 were also calculated for each weather station, including the earliest date
in the fall where temperatures dropped below 32°F, the last date in the spring when temperatures
dropped below 32°F, the total number of days temperatures were above 90°F and the total
number of days the temperature was below 32°F.

Following the presentation of 2010 temperature and precipitation data is a comparison of the
2010 data to the 30-year climate normal (1981-2010) for each station where the 30-year climate
normal was calculated (Arguez et al. 2011, NOAA 2011a). Average maximum and minimum
monthly temperatures, as well as total monthly precipitation are compared against the 30-year
climate normal data (+/- standard deviation for temperature and 75" and 25" percentile for
precipitation) obtained from the National Climatic Data Center (NOAA 2011a, NOAA 2011b).
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The procedures used to determine the 75" and 25" percentiles of the monthly long-term climate
data are described in Durre et al. (2011).

Relative humidity data are compared to the average of the five previous years of data (2005 —
2009), except where noted within the report. The five-year average maximum and minimum
relative humidity data were calculated by the SECN using daily maximum and minimum relative
humidity data values and summarized by month.

Additional climate summary information was acquired from the National Oceanic and
Atmospheric Administration’s (NOAA) National Climatic Data Center (NCDC). Data and
information obtained and used directly from NCDC are cited on a case by case basis within this
report.




Results

2010 Temperature — General Summary

Temperature data for 2010 are presented below and summarized monthly by weather station
(Table 2). Average maximum temperature, average temperature, and average minimum
temperature data are presented for each monitoring station relevant to SECN parks.
Temperatures in the SECN vary widely as a function of latitude and proximity to the coast
(Davey et al. 2007). At the stations relevant to SECN parks, mean annual temperature ranged
from 59.3-71°F (15.2 — 21.7 °C; Table 2). Some of the coolest summer (June — August)
temperatures were measured at weather stations along the Outer Banks of North Carolina, where
mean July maximum temperatures ranged from 82.4 — 87.5°F (28 — 30.8°C) while some of the
warmest summer temperatures can be found at inland weather stations (stations relevant to
MOCR, CHAT, KEMO, OCMU, HOBE and CONG) where mean July maximum temperatures
ranged from 87.9 — 95.4°F (31 — 35.2°C; Table 2).

The 2010 growing season, defined as the number of freeze-free days, ranged from 228 to 364
days across all stations relevant to SECN parks (Table 3). 2010 maximum temperatures (the
highest Tnax for the year) ranged from 87-103°F (30.6 — 39.4 °C; Table 3). The number of days
where Thyax Was equal to or exceeded 90°F (32.2 °C) ranged widely throughout the Network,
from 1-174 days (Table 3). The number of days were Tnin was less than or equal to 32°F (0 °C)
also ranged widely throughout the Network, from 1-91 days (Table 3).

During 2010, the average annual temperature for the contiguous United States (53.8°F, 12.1°C)
was 1.0°F above normal and was the 23" warmest year on record (NOAA 2010c). This is
apparent at the majority of weather stations throughout the SECN during the period of April
through November when both Trax and Tnin Values were several degrees above the 30-year
average (Figures 3—-16) — although these values are typically not outside the range of variation
for the 30-year average. In contrast, the 2010 winter (January, February and December) season
was marked by unusually cold temperatures at weather stations throughout the SECN (Figures
3-16). This abnormally cold air in winter 2010 was brought about by a historically strong
negative phase of the arctic oscillation that pushed cold, arctic air south (NOAA 2010c).




Table 2. 2010 mean monthly temperature data for weather stations applicable to SECN parks (applicable parks indicated in parentheses under
the station name). Average monthly temperature (Tayg), average monthly Omaximum temperature (Tmax), @average minimum monthly temperature
(Tmin), @and average annual temperature (Annual) in SECN parks. Units = F. *** indicates not enough data to calculate a valid average.

Station Name Value Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

)3

Cape Hatteras Airport
(CAHA) Tmax 463 464 572 673 748 836 836 859 824 742 640 465 67.7
Tag 396 396 503 597 688 777 781 792 759 677 57.1 405 61.2
Tmn 328 328 433 520 627 718 725 725 693 612 502 345 54.6
Duck
(CAHA) Tmax 443 447 546 662 729 830 834 829 793 712 595 420 65.3
Tag 385 387 491 600 678 782 790 788 752 656 551 375 60.3
Tmn 340 344 446 550 641 742 749 753 721 613 513 328 56.1
Oregon Inlet Marina
(CAHA) Tmax 439 453 552 650 724 825 836 825 788 705 599 428 65.2
Tag 392 396 503 605 685 787 798 792 757 660 558 383 61.0
Tmn 353 349 458 559 651 751 756 755 723 621 516 335 56.9
Ocracoke
(CALO, CAHA) Tmax 469 470 586 690 763 859 861 86.0 825 728 61.8 430 68.0
Tag 406 409 521 618 703 796 803 800 763 670 555 380 61.9
Tmn 342 348 456 546 643 733 745 740 700 612 492 330 55.7
Morehead City 2 WNW
(CALO) Tmax 514 541 635 709 782 875 872 875 849 764 657 485 71.3
Tag 426 439 535 621 722 814 806 810 779 685 564 395 63.3
Tmn 337 336 435 532 661 753 739 744 708 605 471 304 55.2
Beaufort
(CALO) Tmax 480 491 583 672 744 832 839 844 817 726 626 451 67.5
Tag 414 422 526 627 706 799 803 806 775 675 564 388 62.6
Tmin 353 360 471 580 671 768 763 761 726 621 50.1 326 53.3
CLKN7
(CALO) Tmax 488 496 578 665 729 824 829 830 805 727 623 460 67.1
Tag 431 434 531 631 698 794 800 806 781 686 576 401 63.1
Tmn 383 384 493 601 675 773 770 780 750 648 532 357 59.5
Moores Creek National Battlefield

(MOCR) Tmax 52.1 51.6 Fkk 80.5 84.9 93.0 93.3 915 89.8 78.4 67.4 Fkk Fkk
Tayg 40.2 40.3 ok 64.2 73.6 82.7 82.3 81.5 76.8 64.3 52.9 Fokk Fokk
Tmin 28.2 28.9 39.8 47.9 62.3 72.3 71.3 71.4 63.8 50.2 38.3 Fokk Fokk
Willard 4 SW

(MOCR) Tmax 512 521 659 782 830 911 903 897 871 766 664 46.2 73.2
Tag 402 409 533 624 715 808 801 797 749 631 525 356 61.3
Tmn 291 297 407 465 600 704 699 696 626 495 386 249 49.3
Charleston International Airport
(CHPI, FOSU) Tmax 549 564 672 790 847 923 916 911 882 79.7 703 54.0 75.8
Tag 445 459 559 669 755 834 827 833 788 684 582 427 65.5
Tmn 341 354 445 548 663 744 737 755 693 570 46.0 313 55.2
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Table 2. Continued.

Station Name Value Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Charleston
(FOSU) Tmax el 53.3 62.3 72.2 78.8 87.7 87.1 86.5 83.9 77.0 66.7 51.3 il
Tavg il 46.0 55.4 66.3 74.4 82.6 824 82.9 79.5 70.2 59.8 43.6 ek
Tmin il 38.6 49.4 61.0 70.7 78.3 78.1 78.9 74.8 64.0 53.5 36.5 ek
Charleston City
(CHPI, FOSU) Tmax 534 548 633 729 797 887 880 875 859 778 67.6 528 72.7
Tag 46.1 469 561 668 751 833 828 830 804 70.7 604 447 66.4
Tmn 388 390 489 606 704 778 776 785 748 636 532 365 60.0
Columbia Metro Airport
(CONG) Tmax 52.4 51.8 65.7 80.3 86.6 94.6 95.1 92.3 91.3 79.8 68.3 51.1 75.8
Tag 41.0 41.5 53.4 65.8 76.0 83.7 84.4 83.5 79.0 65.5 55.1 39.7 64.1
Tmin  29.6 31.3 41.1 51.3 65.3 72.8 73.7 74.6 66.6 51.2 41.9 28.2 52.3
Congaree
(CONG) Tmax 554 550 685 826 875 948 950 927 905 801 693 528 77.0
Tag 429 431 541 660 750 827 831 826 772 645 547 401 63.8
Tmn 305 311 396 495 625 706 712 725 640 488 401 273 50.6
Atlanta Hartsfield Intl. Airport
(CHAT, KEMO) Tmax 47.3 48.5 60.3 76.4 82.5 90.5 91.3 91.4 88.9 77.4 64.6 47.6 72.2
Tag 385 39.7 50.7 65.2 73.4 81.4 82.3 82.8 78.0 65.3 54.6 38.3 62.5
Tmin  29.7 30.8 41.0 54.0 64.3 72.3 73.3 74.2 67.0 53.1 44.6 29.0 52.8
Dallas 7 NE
(CHAT, KEMO) Tmax 47.2 47.1 59.2 7.7 82.6 90.6 91.9 92.9 i 77.7 65.3 46.4 i
Tag 365 372 482 625 705 791 804 818 753 623 522 354 60.1
Tmin  25.7 27.2 37.1 47.3 58.4 67.5 68.9 70.7 60.1 46.9 39.1 24.4 47.8
Gainesville
(CHAT) Tmax  45.9 45.9 57.8 74.8 79.6 88.5 90.4 87.9 854 74.6 62.5 44.8 69.8
Tag 36.3 36.5 47.4 61.3 69.5 78.3 80.3 79.6 73.7 61.8 51.3 355 59.3
Tmin 26.6 27.0 37.0 47.8 59.3 68.1 70.2 71.3 61.9 48.9 40.1 26.2 48.7
Brender
(OCMU) Tmax 526 533 656 806 861 934 946 ok 898 800 683 525 ok
Tavg 40.7 41.2 51.7 64.4 73.8 81.4 82.7 i 75.9 63.6 54.0 40.1 i
Tmn 288 298 378 482 615 694 709 b 619 473 396 27.7 bl
Macon Middle GA Regional Airport
(OCMU) Tmax 53.1 53.3 64.8 79.8 85.9 93.2 94.2 93.6 91.3 80.2 68.7 53.3 76.0
Tag 42.3 42.6 52.6 65.0 74.4 82.0 83.4 83.8 77.5 64.7 55.1 40.9 63.7
Tmin 314 31.8 40.4 50.1 62.9 70.8 72.5 73.9 63.6 49.1 41.4 28.5 514
Alexander City
(HOBE) Tmax 505 501 613 785 840 921 954 942 909 806 67.2 50.7 74.6
Tag 388 389 493 630 725 808 836 834 766 642 540 389 62.0
Tmin  27.1 27.7 37.2 47.5 61.0 69.4 71.7 72.6 62.3 47.7 40.7 27.0 49.3
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Table 2. Continued.

Station Name Value Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Lafayette 2W
(HOBE) Tmax 498 497 609 778 830 913 931 930 901 79.0 66.7 504 73.7
Tag 375 381 483 609 709 793 809 819 748 618 525 373 60.4
Tmn 252 265 357 439 588 672 687 707 594 445 383 242 46.9
Savannah International Airport
(FOPUL) Tmax 56.2 57.0 672 797 857 938 937 930 895 820 721 56.0 77.2
Tag 455 463 556 67.1 760 836 839 842 792 69.1 584 437 66.1
Tmn 348 355 440 544 662 733 741 753 689 56.2 447 314 54.9
Fort Pulaski
(FOPU) Tmax 523 535 619 718 793 884 876 870 841l 766 669 515 71.7
Tag 453 403 550 66.1 747 824 828 829 796 703 60.0 443 65.8
Tmn 391 464 488 612 694 773 783 788 753 640 531 373 62.3
Brunswick
(FOFR, CUIS) Tnax 580 575 666 788 857 941 935 922 888 821 727 56.8 77.2
Tag 472 478 563 676 756 829 843 835 806 712 617 458 67.0
Tmn 363 381 460 563 655 716 750 747 724 602 50.6 34.8 56.8
Brunswick Malcolm McKinnon Airport
(FOFR, CUIS) Tmax 56.1 561 649 751 828 906 906 904 876 80.0 716 575 75.3
Tag 470 475 559 668 76,7 829 840 841 808 706 619 47.1 67.1
Tmn 378 388 468 584 705 752 774 778 739 612 521 36.7 58.9
Brunswick 23 S
(CUIS) Tmax 564 572 652 754 826 896 80.1 896 868 805 714 569 75.1
Tag 465 476 553 658 758 811 828 830 793 693 605 453 66.0
Tmn 368 380 454 564 689 726 754 763 719 583 496 338 56.9
Stafford - CUIS
(CUIS) Tmax 573 579 663 772 844 913 917 909 882 816 715 56.6 76.2
Tag 462 474 551 657 758 813 828 833 791 69.0 59.0 439 65.7
Tmn 352 37.0 439 543 672 712 740 757 700 563 464 311 55.2
Fernandina Beach
(CUIS, TIMU) Tmax 559 56.0 643 744 815 ok ok 883 857 789 701 56.0 ok
Tag 483 494 572 680 76.7 ok ok 828 808 720 636 474 ok
Tmn 414 428 504 624 723 ok ok 785 76.7 613 57.2 399 ok
Jacksonville Craig Municipal Airport
(FOCA, TIMU) Tmax 593 596 680 787 864 928 935 919 884 827 738 59.0 77.8
Tag 488 496 576 675 768 823 839 838 793 696 617 46.6 67.3
Tmn 382 395 472 563 671 717 742 757 702 565 496 34.1 56.7
Jacksonville International Airport
(FOCA, TIMU) Tmax 598 600 689 805 878 941 936 926 888 828 747 603 78.7
Tag 482 487 567 671 773 828 837 841 792 692 60.8 46.2 67.0
Tmn 365 373 445 537 667 714 738 755 695 556 468 320 55.3
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Table 2. Continued.

Station Name Value Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Federal Point
(CASA, FOMA) Tmax 60.5 61.5 68.9 80.7 88.2 92.7 91.4 90.8 88.1 82.7 75.0 60.8 78.4
Tag 51.1 52.1 59.0 69.8 78.2 82.7 83.0 83.0 80.1 71.7 64.5 50.0 68.8
Tmin 417 42.6 49.0 58.8 68.1 72.7 74.5 75.1 72.0 60.7 54.0 39.1 59.0
St. Augustine Lighthouse
(CASA, FOMA) Tmax  60.5 61.9 69.9 80.0 86.2 90.7 92.0 91.7 90.0 82.9 75.3 61.9 78.6
Tayg 51.1 51.4 59.2 70.0 78.8 81.9 83.6 83.9 82.4 73.0 66.4 51.0 69.4
Tmin 417 40.8 48.4 59.9 71.3 73.1 75.2 76.1 74.8 63.0 57.4 40.1 60.2
Titusville
(CANA) Tmax 64.6 63.2 70.4 79.4 86.5 92.5 92.6 92.5 89.3 84.7 77.5 62.5 79.6
Tag 54.6 54.1 60.9 71.0 79.7 845 85.2 85.0 825 75.0 68.0 515 71.0
Tmin 44.6 44.9 514 62.6 72.9 76.4 77.8 77.5 75.6 65.2 58.4 40.5 62.3
Titusville 7 E
(CANA) Tmax 64.4 63.4 70.0 78.1 83.8 89.0 89.3 89.7 86.9 82.2 75.9 63.7 78.0
Tag 53.8 53.7 60.4 69.1 76.3 80.7 81.7 82.4 79.3 71.9 66.1 51.5 68.9
Tmin  43.2 44.0 51.0 60.1 68.8 72.4 74.1 75.0 71.6 61.6 56.3 39.3 59.8
Trident Pier
(CANA) Tmax 63.9 62.9 68.4 76.9 825 88.0 88.6 88.5 87.0 81.9 75.8 62.9 77.3
Tag 55.5 555 61.4 71.1 77.1 82.1 83.2 82.8 82.0 75.9 69.5 53.8 70.8
Tmin 48.8 49.1 55.3 64.8 72.3 76.9 78.9 78.6 77.4 70.1 63.6 46.2 65.2




Table 3. 2010 derivative climate measures for weather stations relevant to SECN parks. NA indicates not available.
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Applicable Growing Season Maximum # Days Tmax # Days Tmin Last Spring Earliest Fall
Station Name Park(s) Length (days)* Temp. °F 2 90°F <32°F Date Tmin Date Tmin <
32°F 32°F
Cape Hatteras Airport CAHA 273 94 1 52 9-Mar 7-Dec
Duck CAHA 293 94 8 36 17-Feb 7-Dec
Oregon Inlet Marina CAHA 293 92 3 33 17-Feb 7-Dec
Ocracoke CALO, CAHA 275 93 12 44 7-Mar 7-Dec
Morehead City 2 WNW CALO 269 97 20 53 8-Mar 2-Dec
Beaufort CALO 292 94 2 33 17-Feb 6-Dec
CLKN7 CALO 297 87 0 21 13-Feb 7-Dec
Moores Creek National Battlefield MOCR 244 100 100 78 8-Mar 7-Nov
Willard 4 SW MOCR 245 97 77 85 7-Mar 7-Nov
Charleston International Airport  CHPI, FOSU 270 99 91 51 7-Mar 2-Dec
Charleston FOSU 293 98 22 15 17-Feb 7-Dec
Charleston City = CHPI, FOSU 284 98 35 25 26-Feb 7-Dec
Columbia Metro Airport CONG 244 103 114 68 8-Mar 7-Nov
Congaree CONG 244 101 118 71 8-Mar 7-Nov
Atlanta International Airport CHAT, KEMO 245 97 85 66 7-Mar 7-Nov
Dallas 7 NE CHAT, KEMO 228 100 86 87 23-Mar 6-Nov
Gainesville CHAT 244 97 49 81 8-Mar 7-Nov
Brender OCMU 243 101 95 80 8-Mar 6-Nov
Macon Middle Georgia Regional AP OCMU 244 100 104 70 8-Mar 7-Nov
Alexander City HOBE 243 101 101 83 8-Mar 6-Nov
Lafayette 2W HOBE 230 99 97 91 20-Mar 5-Nov
Savannah International Airport FOPU 245 102 102 60 7-Mar 7-Nov
Fort Pulaski FOPU 293 97 20 16 17-Feb 7-Dec
Brunswick FOFR, CUIS 275 102 62 28 6-Mar 6-Dec
Brunswick Malcolm McKinnon AP FOFR, CUIS 275 101 62 28 6-Mar 6-Dec
Brunswick 23 S CuUIS 274 99 44 35 7-Mar 6-Dec
Stafford — CUIS CuUIS 245 102 80 48 8-Mar 8-Nov
Fernandina Beach  CUIS, TIMU 336 92 12 17 12-Jan 14-Dec
Jacksonville Craig Municipal Airport  FOCA, TIMU 275 101 94 31 6-Mar 6-Dec
Jacksonville International Airport  FOCA, TIMU 270 102 174 63 7-Mar 2-Dec
Federal Point CASA, FOMA 244 99 103 79 8-Mar 7-Nov
St. Augustine Lighthouse CASA, FOMA 289 101 94 24 21-Feb 7-Dec
Titusville CANA 335 99 97 12 13-Jan 14-Dec
Titusville 7 E CANA 335 97 39 13 13-Jan 14-Dec
Trident Pier CANA 364 94 24 1 NA 14-Dec

*Growing Season Length = the number of days between the last spring 32°F and the first fall 32°F



Temperature Data Presented by Park

Cape Hatteras National Seashore

Average monthly temperatures at Cape Hatteras Airport weather station ranged from 39.6 —
79.2°F (4.2 - 26.2°C; Table 2). Average annual temperature was 61.2 °F (16.2°C; Table 2). The
highest average monthly maximum temperature was 85.9°F (29.9°C) in August 2010 and the
lowest average monthly minimum temperature was 32.8°F (0.4°C) in both January and February
2010 (Table 2). Growing season length was calculated to be 273 days at this station, with the last
spring freeze occurring on March 9" and the earliest fall freeze occurring on December 7" (Table
3).

Average monthly temperatures at Duck tide station ranged from 37.5 — 79.0°F (3.1 — 26.1°C;
Table 2). Average annual temperature was 60.3°F (15.7°C; Table 2). The highest average
monthly maximum temperature was 83.4°F (28.6°C) in July 2010 and the lowest average
monthly minimum temperature was 32.8°F (0.4°C) in December 2010 (Table 2). Growing
season length was calculated to be 293 days at this station, with the last spring freeze occurring
on February 17" and the earliest fall freeze occurring on December 7" (Table 3).

Average monthly temperatures at Oregon Inlet Marina tide station ranged from 38.3 — 79.8°F
(3.5 -26.6°C; Table 2). Average annual temperature was 61.0°F (16.1°C; Table 2). The highest
average monthly maximum temperature was 83.6°F (28.7°C) in July 2010 and the lowest
average monthly minimum temperature was 33.5°F (0.8°C) in December 2010 (Table 2).
Growing season length was calculated to be 293 days at this station, with the last spring freeze
occurring on February 17" and the earliest fall freeze occurring on December 7™ (Table 3).

Average monthly temperatures at Ocracoke weather station ranged from 38.0 — 80.3°F (3.3 -
26.8°C; Table 2). Average annual temperature was 61.9°F (16.6°C; Table 2). The highest
average monthly maximum temperature was 86.1°F (30.1°C) in July 2010 and the lowest
average monthly minimum temperature was 33.0°F (0.6°C) in December 2010 (Table 2).
Growing season length was calculated to be 275 days at this station, with the last spring freeze
occurring on March 7™ and the earliest fall freeze occurring on December 7" (Table 3).

Comparisons of 2010 temperature data to the 30-year temperature average at Cape Hatteras
Airport station, show that January, February, March, April, July, November and December were
colder than average (Figure 2), though not outside the range of variation for the long-term
average. At Ocracoke station, January, February, November and December were colder than
average (Figure 2), though not outside the range of variation for the long-term average. In
contrast, temperatures for the rest of the year were warmer than average, though not outside the
range of variation for the long-term average. This pattern was fairly consistent across all weather
stations relevant to SECN parks where a long-term average was calculated.
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Figure 2. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Cape
Hatteras Airport and B. Ocracoke stations. Units = °F. Points indicate the 2010 average monthly
maximum and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid lines
bound the standard deviation around the 30-year (1981-2010) mean monthly temperature.

Cape Lookout National Seashore

Average monthly temperatures at Ocracoke weather station ranged from 38.0 — 80.3°F (3.3 -
26.8°C; Table 2). Average annual temperature was 61.9°F (16.6°C; Table 2). The highest
average monthly maximum temperature was 86.1°F (30.1°C) in July 2010 and the lowest
average monthly minimum temperature was 33.0°F (0.6 °C) in December 2010 (Table 2).
Growing season length was calculated to be 275 days at this station, with the last spring freeze
occurring on March 7™ and the earliest fall freeze occurring on December 7" (Table 3).

Average monthly temperatures at Morehead City 2WNW weather station ranged from 39.5 —
81.4°F (4.2 — 27.4 °C; Table 2). Average annual temperature was 63.3°F (17.4 °C; Table 2). The
highest average monthly maximum temperature was 87.5°F (30.8°C) in June and August 2010
and the lowest average monthly minimum temperature was 30.4°F (-0.9°C) in December 2010
(Table 2). Growing season length was calculated to be 269 days at this station, with the last
spring freeze occurring on March 8" and the earliest fall freeze occurring on December 2™
(Table 3).
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Average monthly temperatures at Beaufort tide station ranged from 38.8 — 80.6°F (3.8 — 27 °C;
Table 2). Average annual temperature was 62.6°F (17 °C; Table 2). The highest average monthly
maximum temperature was 84.4°F (29.1 °C) in August 2010 and the lowest average monthly
minimum temperature was 32.6°F (0.3 °C) in December 2010 (Table 2). Growing season length
was calculated to be 292 days at this station, with the last spring freeze occurring on February
17" and the earliest fall freeze occurring on December 6" (Table 3).

Average monthly temperatures at CLKN?7 tide station ranged from 40.1 — 80.6°F (4.5 — 27 °C;
Table 2). Average annual temperature was 63.1°F (17.3 °C; Table 2). The highest average
monthly maximum temperature was 83.0°F (28.3 °C) in August 2010 and the lowest average
monthly minimum temperature was 35.7°F (2.1 °C) in December 2010 (Table 2). Growing
season length (was calculated to be 297 days at this station, with the last spring freeze occurring
on February 13" and the earliest fall freeze occurring on December 7" (Table 3).

Comparisons of 2010 temperature data to the 30-year temperature average at Morehead City
2WNW and Ocracoke stations show that monthly temperatures were colder than the 30-year
average during January, February, November and December (Figure 3), though not outside the
range of variation for the long-term average. In contrast, temperatures for the rest of the year
were warmer than average at Ocracoke station (Figure 3), though not outside the range of
variation for the long-term average. At Morehead City Station, minimum monthly temperatures
were warmer than average from March through October — though not outside the range of
variation for the long-term average, except for June (Figure 3).
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Figure 3. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Morehead
City 2 WNW and B. Ocracoke stations. Units = °F. Points indicate the 2010 average monthly maximum
and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid lines bound the
standard deviation around the 30-year (1981-2010) mean monthly temperature.

Moores Creek National Battlefield

Average monthly temperatures at Moores Creek National Battlefield weather station ranged from
40.1 - 82.3°F (4.5 - 27.9°C), although there were missing data for the months of March and
December (Table 2). Average annual temperature was not calculated due to the missing
temperature values. The highest average monthly maximum temperature was 93.3°F (34.1°C) in
July 2010 and the lowest average monthly minimum temperature was 28.2°F (-2.1°C) in January
2010 — although note that the month of December has no calculated temperature values (Table
2). Growing season length was calculated to be 244 days at this station, with the last spring
freeze occurring on March 8" and the earliest fall freeze occurring on November 7" (Table 3).

Average monthly temperatures at Willard 4 SW weather station ranged from 35.6 — 80.8°F (2 -
27.1°C; Table 2). Average annual temperature was 61.3°F (16.3°C; Table 2). The highest
average monthly maximum temperature was 91.1°F (32.8°C) in June 2010 and the lowest
average monthly minimum temperature was 24.9°F (-3.9°C) in December 2010 (Table 2).
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Growing season length was calculated to be 245 days at this station, with the last spring freeze
occurring on March 7" and the earliest fall freeze occurring on November 7™ (Table 3).
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Figure 4. 2010 average monthly temperature and the 30-year (1981 — 2010) average for Willard 4 SW
station. Units = °F. Points indicate the 2010 average monthly maximum and minimum temperatures. Error
bars indicate +/- standard deviation. The dual solid lines bound the standard deviation around the 30-year
(1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Willard 4SW, show
that January, February, March, November and December were colder than average (Figure 4)
though not outside the range of variation for the long-term average. In contrast, temperatures for
the rest of the year were generally warmer than average, although not outside the range of
variation for the long-term average.

Charles Pinckney National Historic Site and Fort Sumter National Monument

Average monthly temperatures at Charleston City weather station ranged from 44.6 — 83.3°F (7 -
28.5°C; Table 2). Average annual temperature was 66.4°F (19.1°C; Table 2). The highest
average monthly maximum temperature was 88.7°F (31.5°C) in June 2010 and the lowest
average monthly minimum temperature was 36.5°F (2.5°C) in December 2010 (Table 2).
Growing season length was calculated to be 284 days at this station, with the last spring freeze
occurring on February 26™ and the earliest fall freeze occurring on December 7" (Table 3).

Average monthly temperatures at Charleston International Airport weather station ranged from
42.7 - 83.3°F (5.9 — 28.5°C; Table 2). Average annual temperature was 65.5°F (18.6°C; Table
2). The highest average monthly maximum temperature was 92.3°F (33.5°C) in June 2010 and
the lowest average monthly minimum temperature was 31.3°F (-0.4°C) in December 2010
(Table 2). Growing season length was calculated to be 270 days at this station, with the last
spring freeze occurring on March 7" and the earliest fall freeze occurring on December 2™
(Table 3).

Average monthly temperatures at Charleston tide station ranged from 43.6 — 82.9°F (6.4 — 28.3
°C), although values from January are missing (Table 2). Average annual temperature was not
calculated due to missing data. The highest average monthly maximum temperature was 87.7°F
(30.9°C) in June 2010 and the lowest average monthly minimum temperature was 36.5°F (2.5°C)
in December 2010 — although data from January 2010 are missing (Table 2). Growing season
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length was calculated to be 293 days at this station, with the last spring freeze occurring on
February 17" and the earliest fall freeze occurring on December 7™ (Table 3).

100 T T T T T T T T T T T T T T T T T T T T T T T T 100
Tmax Tmm
80 - T 180
TN T8
1% 1%}
Q @
Q L
o T
S e0f T 160 3
£ £
g g
=] =}
T 40 + 140 @
< T
@ )
a aQ
£ £
() ()
= ~
20 T 120
0 L L L L L L L L L L L L L L L L L L L L L L L L 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
120 T T T T T T T T T T T T T T T T T T T T T T T T 120
Tmax Tmln
100 T 4 100
[T T8
0 1%}
) ]
S sor T {80 @
> >
o) o)
° °
£ £
s oo T 1 ¢
2 2
© [
g_ 40 | + 41 40 8
£ =
() ()
[ [
20 T 120
0 L L L L L L L L L L . . L L L L L L L L L L 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 5. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Charleston
City and B. Charleston International Airport stations. Units = °F. Points indicate the 2010 average monthly
maximum and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid lines
bound the standard deviation around the 30-year (1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Charleston City and
Charleston International Airport, show that January, February, March, and December were
colder than average (Figure 5), though not outside the range of variation for the long-term
average. In contrast (with the exception of T, in November), temperatures for the rest of the
year were warmer than average at both stations (Figure 5), though not outside the range of
variation for the long-term average.

Congaree National Park

Average monthly temperatures at Congaree weather station ranged from 40.1 — 83.1°F (4.5 -
28.4°C; Table 2). Average annual temperature was 63.8°F (17.7°C; Table 2). The highest
average monthly maximum temperature was 95.0°F (35°C) in July 2010 and the lowest average
monthly minimum temperature was 27.3°F (-2.6°C) in December 2010 (Table 2). Growing

20



season length was calculated to be 244 days at this station, with the last spring freeze occurring
on March 8™ and the earliest fall freeze occurring on November 7™ (Table 3).

Average monthly temperatures at Columbia Metro Airport weather station ranged from 39.6 —
84.4°F (4.2 — 29.1°C; Table 2). Average annual temperature was 64.1°F (17.8°C; Table 2). The
highest average monthly maximum temperature was 95.1°F (35.1°C) in July 2010 and the lowest
average monthly minimum temperature was 28.2°F (-2.1°C) in December 2010 (Table 2).
Growing season length was calculated to be 244 days at this station, with the last spring freeze
occurring on March 8" and the earliest fall freeze occurring on November 7™ (Table 3).
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Figure 6. 2010 average monthly temperature and the 30-year (1981 — 2010) average for Columbia Metro
Airport station. Units = °F. Points indicate the 2010 average monthly maximum and minimum
temperatures. Error bars indicate +/- standard deviation. The dual solid lines bound the standard
deviation around the 30-year (1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Columbia Metro
Airport, show that January, February, March, and December were colder than average (Figure 6)
though not outside the range of variation for the long-term average. With a few exceptions,
temperatures for the rest of the year were warmer than average (Figure 6), though not outside the
range of variation for the long-term average.

Chattahoochee River National Recreation Area

Average monthly temperatures at Atlanta Hartsfield International Airport weather station ranged
from 38.3 — 82.8°F (3.5 —28.2°C; Table 2). Average annual temperature was 62.5°F (16.9°C;
Table 2). The highest average monthly maximum temperature was 91.4°F (33°C) in August 2010
and the lowest average monthly minimum temperature was 29.0°F (-1.7°C) in December 2010
(Table 2). Growing season length was calculated to be 245 days at this station, with the last
spring freeze occurring on March 7" and the earliest fall freeze occurring on November 7"
(Table 3).

Average monthly temperatures at Dallas 7 NE weather station ranged from 35.4 — 81.8°F (1.9 —
27.7°C; Table 2). Average annual temperature was 60.1°F (15.6°C; Table 2). The highest
average monthly maximum temperature was 92.9°F (33.8°C) in August 2010 and the lowest
average monthly minimum temperature was 24.4°F (-4.2°C) in December 2010 (Table 2).
Growing season length was calculated to be 228 days at this station, with the last spring freeze
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occurring on March 23 and the earliest fall freeze occurring on November 6" (Table 3). This
station documented the shortest growing season across all SECN relevant weather stations during
2010.

Average monthly temperatures at Gainesville weather station ranged from 35.5 — 80.3°F (1.9 -
26.8°C; Table 2). Average annual temperature was 59.3°F (15.2°C; Table 2). The highest
average monthly maximum temperature was 90.4°F (32.4°C) in July 2010 and the lowest
average monthly minimum temperature was 26.2°F (-3.2°C) in December 2010 (Table 2).
Growing season length was calculated to be 244 days at this station, with the last spring freeze
occurring on March 8" and the earliest fall freeze occurring on November 7™ (Table 3).

Comparisons of 2010 temperature data to the 30-year temperature average at Atlanta Hartsfield
International Airport, Dallas 7 NE and Gainesville stations show that January, February, March,
and December were colder than average (Figure 7), though not outside the range of variation for
the long-term average. Temperatures for the rest of the year were warmer than average at all
three stations (Figure 7), though not outside the range of variation for the long-term average.
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Figure 7. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Atlanta
Hartsfield International Airport and B. Dallas 7 NE and C. Gainesville stations. Units = °F. Points indicate
the 2010 average monthly maximum and minimum temperatures. Error bars indicate +/- standard
deviation. The dual solid lines bound the standard deviation around the 30-year (1981-2010) mean
monthly temperature.
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Kennesaw Mountain National Battlefield Park

Average monthly temperatures at Atlanta Hartsfield International Airport weather station ranged
from 38.3 — 82.8°F (3.5 —28.2°C; Table 2). Average annual temperature was 62.5°F (16.9°C;
Table 2). The highest average monthly maximum temperature was 91.4°F (33°C) in August 2010
and the lowest average monthly minimum temperature was 29.0°F (-1.7°C) in December 2010
(Table 2). Growing season length was calculated to be 245 days at this station, with the last
spring freeze occurring on March 7" and the earliest fall freeze occurring on November 7"
(Table 3).

Average monthly temperatures at Dallas 7 NE weather station ranged from 35.4 — 81.8°F (1.9 —
27.7°C; Table 2). Average annual temperature was 60.1°F (15.6°C; Table 2). The highest
average monthly maximum temperature was 92.9°F (33.8°C) in August 2010 and the lowest
average monthly minimum temperature was 24.4°F (-4.2°C) in December 2010 (Table 2).
Growing season length was calculated to be 228 days at this station, with the last spring freeze
occurring on March 23" and the earliest fall freeze occurring on November 6™ (Table 3). This
station had the shortest growing season within relevant Network stations during 2010.
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Figure 8. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Atlanta
Hartsfield International Airport and B. Dallas 7 NE stations. Units = °F. Points indicate the 2010 average
monthly maximum and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid
lines bound the standard deviation around the 30-year (1981-2010) mean monthly temperature.
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Comparisons of 2010 temperature data to the 30-year temperature average at Atlanta Hartsfield
International Airport and Dallas 7 NE stations show that January, February, March, and
December were colder than average (Figure 8), though not outside the range of variation for the
long-term average. Temperatures for the rest of 2010 were warmer than average at both stations
(Figure 8), though not outside the range of variation for the long-term average.

Ocmulgee National Monument

Average monthly temperatures at Macon Middle Georgia Airport weather station ranged from
40.9 — 83.8°F (4.9 — 28.8°C; Table 2). Average annual temperature was 63.7°F (17.6°C; Table
2). The highest average monthly maximum temperature was 94.2°F (34.6°C) in July 2010 and
the lowest average monthly minimum temperature was 28.5°F (-1.9°C) in December 2010
(Table 2). Growing season length was calculated to be 244 days at this station, with the last
spring freeze occurring on March 8" and the earliest fall freeze occurring on November 7™
(Table 3).

Average monthly temperatures at Brender weather station ranged from 40.1 — 82.7°F (4.5 -
28.2°C), although temperatures were not recorded for August 2010 (Table 2). Average annual
temperature was not calculated due to missing data. The highest average monthly maximum
temperature was 94.6°F (34.8°C) in July 2010 (although August data are missing) and the lowest
average monthly minimum temperature was 27.7°F (-2.4°C) in December 2010 (Table 2).
Growing season length was calculated to be 243 days at this station, with the last spring freeze
occurring on March 8" and the earliest fall freeze occurring on November 6™ (Table 3).

120 T T T T T T T T T T T T T T T T T T T T T T T T 120

Tmax TI’I‘\II‘\
100 | T 41 100
w T8
1% [}
@ L]
L 8o T 180 @
D [=))
@ o)
© o
£ £
Oé 60 T 1 60 15
2 2
[ [
2 awf + {40 &
£ £
) (5]
[ [
20 T 120
0 L L L L L L L L L L . . L L L L L L L L L L 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 9. 2010 average monthly temperature and the 30-year (1981 — 2010) average for Macon Middle
Georgia Regional Airport station. Units = °F. Points indicate the 2010 average monthly maximum and
minimum temperatures. Error bars indicate +/- standard deviation. The dual solid lines bound the
standard deviation around the 30-year (1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Macon Middle
Georgia Regional Airport station show that January, February, March, November and December
were colder than average (Figure 9), though not outside the range of variation for the long-term
average. Temperatures for the rest of the year were warmer than average, with the exception of
Tmin during September and October (Figure 9), though not outside the range of variation for the
long-term average.
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Fort Pulaski National Monument

Average monthly temperatures at Savannah International Airport weather station ranged from
43.7 — 84.2°F (6.5 - 29°C; Table 2). Average annual temperature was 66.1°F (18.9°C; Table 2).
The highest average monthly maximum temperature was 93.8°F (34.3°C) in June 2010 and the
lowest average monthly minimum temperature was 31.4°F (-0.3°C) in December 2010 (Table 2).
Growing season length was calculated to be 245 days at this station, with the last spring freeze
occurring on March 7™ and the earliest fall freeze occurring on November 7" (Table 3).

Average monthly temperatures at the Fort Pulaski tide station ranged from 44.3 — 82.9°F (6.8 —
28.3°C; Table 2). Average annual temperature was 65.8°F (18.8°C; Table 2). The highest
average monthly maximum temperature was 88.4°F (31.3°C) in June 2010 and the lowest
average monthly minimum temperature was 37.3°F (2.9°C) in December 2010 (Table 2).
Growing season length was calculated to be 293 days at this station, with the last spring freeze
occurring on February 17" and the earliest fall freeze occurring on December 7" (Table 3).
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Figure 10. 2010 average monthly temperature and the 30-year (1981 — 2010) average for Savannah
International Airport station. Units = °F. Points indicate the 2010 average monthly maximum and minimum
temperatures. Error bars indicate +/- standard deviation. The dual solid lines bound the standard
deviation around the 30-year (1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Savannah
International Airport station show that January, February, March and December were colder than
average (Figure 10), though not outside the range of variation for the long-term average.
Temperatures for the rest of the year were warmer than average, with the exception of T, in
October and November (Figure 10), though not outside the range of variation for the long-term
average.

Fort Frederica National Monument

Average monthly temperatures at Brunswick weather station ranged from 45.8 — 84.3°F (7.7 —
29.1°C; Table 2). Average annual temperature was 67.0°F (19.4°C; Table 2). The highest
average monthly maximum temperature was 94.1°F (34.5°C) in June 2010 and the lowest
average monthly minimum temperature was 34.8°F (1.6°C) in December 2010 (Table 2).
Growing season length was calculated to be 275 days at this station, with the last spring freeze
occurring on March 6™ and the earliest fall freeze occurring on December 6 (Table 3).
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Average monthly temperatures at Brunswick Malcolm McKinnon Airport weather station ranged
from 47.0 — 84.1°F (8.3 — 28.9°C; Table 2). Average annual temperature was 67.1°F (19.5°C).
The highest average monthly maximum temperature was 90.6°F (32.6°C) in June and July 2010
and the lowest average monthly minimum temperature was 36.7°F (2.6°C) in December 2010
(Table 2). Growing season length was calculated to be 275 days at this station, with the last
spring freeze occurring on March 6" and the earliest fall freeze occurring on December 6™
(Table 3).

Comparisons of 2010 temperature data to the 30-year temperature average at Brunswick and
Brunswick Malcolm McKinnon Airport stations show that January, February, March and
December were colder than average (Figure 11), though not outside the range of variation for the
long-term average. Temperatures for the rest of the year were warmer than average (with the
exception of Tyin during the months of October and November; Figure 11), though not outside
the range of variation for the long-term average.
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Figure 11. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Brunswick
and B. Brunswick Malcolm McKinnon Airport stations. Units = °F. Points indicate the 2010 average
monthly maximum and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid
lines bound the standard deviation around the 30-year (1981-2010) mean monthly temperature.
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Cumberland Island National Seashore

Average monthly temperatures at Brunswick 23 S weather station ranged from 45.3 — 83.0°F
(7.4 — 28.3°C; Table 2). Average annual temperature was 66.0°F (18.9 °C; Table 2). The highest
average monthly maximum temperature was 89.6°F (32°C) in June and August 2010 and the
lowest average monthly minimum temperature was 33.8°F (1°C) in December 2010 (Table 2).
Growing season length was calculated to be 274 days at this station, with the last spring freeze
occurring on March 7™ and the earliest fall freeze occurring on December 6" (Table 3).

Average monthly temperatures at Stafford - CUIS weather station ranged from 43.9 — 83.3°F
(6.6 — 28.5°C; Table 2). Average annual temperature was 65.7°F (18.7°C). The highest average
monthly maximum temperature was 91.7°F (33.2°C) in July 2010 and the lowest average
monthly minimum temperature was 31.1°F (2.6°C) in December 2010 (Table 2). Growing
season length was calculated to be 245 days at this station, with the last spring freeze occurring
on March 8" and the earliest fall freeze occurring on November 8™ (Table 3).

Average monthly temperatures at Brunswick weather station ranged from 45.8 — 84.3°F (Table
2). Average annual temperature was 67.0°F (Table 2). The highest average monthly maximum
temperature was 94.1°F in June 2010 and the lowest average monthly minimum temperature was
34.8°F in December 2010 (Table 2). Growing season length was calculated to be 275 days at this
station, with the last spring freeze occurring on March 6" and the earliest fall freeze occurring on
December 6" (Table 3).

Average monthly temperatures at Brunswick Malcolm McKinnon Airport weather station ranged
from 47.0 — 84.1°F (8.3 — 28.9 °C; Table 2). Average annual temperature was 67.1°F (19.5°C).
The highest average monthly maximum temperature was 90.6°F (32.6°C) in June and July 2010
and the lowest average monthly minimum temperature was 36.7°F (2.6°C) in December 2010
(Table 2). Growing season length was calculated to be 275 days at this station, with the last
spring freeze occurring on March 6" and the earliest fall freeze occurring on December 6™
(Table 3).

Average monthly temperatures at Fernandina Beach tide station ranged from 47.4 — 82.8°F (8.6 —
28.2°C; Table 2) — although data are missing from June and July 2010. Average annual
temperature and the 2010 maximum monthly temperature were not calculated due to missing
data. The lowest average monthly minimum temperature was 39.9°F (18.7°C) in December 2010
(Table 2). Growing season length was calculated to be 336 days at this station, with the last
spring freeze occurring on January 12" and the earliest fall freeze occurring on December 14"
(Table 3).

Comparisons of 2010 temperature data to the 30-year temperature average at Brunswick and
Brunswick Malcolm McKinnon Airport stations show that January, February, March and
December were colder than average (Figure 12), though not outside the range of variation for the
long-term average. Temperatures for the rest of the year were warmer than average (with the
exception of Tyin during the months of October and November; Figure 12), though not outside
the range of variation for the long-term average.

Brunswick 23 S and Stafford-CUIS stations have not been collecting data long enough to
calculate a 30-year average for temperature.
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Figure 12. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Brunswick
and B. Brunswick Malcolm McKinnon Airport stations. Units = °F. Points indicate the 2010 average
monthly maximum and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid
lines bound the standard deviation around the 30-year (1981-2010) mean monthly temperature.

Horseshoe Bend National Military Park

Average monthly temperatures at Alexander City weather station ranged from 38.8 — 83.6°F (3.8
—28.7°C; Table 2). Average annual temperature was 62.2°F (16.8°C; Table 2). The highest
average monthly maximum temperature was 95.4°F (35.2°C) in July 2010 and the lowest
average monthly minimum temperature was 27.0°F (-2.8°C) in December 2010 (Table 2).
Growing season length was calculated to be 243 days at this station, with the last spring freeze
occurring on March 8" and the earliest fall freeze occurring on November 6™ (Table 3).

Average monthly temperatures at Lafayette 2W weather station ranged from 37.3 — 81.8°F (2.9 —
27.7°C; Table 2). Average annual temperature was 60.3°F (15.7°C). The highest average
monthly maximum temperature was 93.1°F (33.9°C) in July 2010 and the lowest average
monthly minimum temperature was 24.2°F (-4.3°C) in December 2010 (Table 2). Growing
season length was calculated to be 230 days at this station, with the last spring freeze occurring
on March 20" and the earliest fall freeze occurring on November 5™ (Table 3).
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Figure 13. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Alexander
City and B. Lafayette 2W stations. Units = °F. Points indicate the 2010 average monthly maximum and
minimum temperatures. Error bars indicate +/- standard deviation. The dual solid lines bound the
standard deviation around the 30-year (1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Alexander City and
Lafayette 2W station show that January, February, March, September and December were colder
than average (Figure 13), though not outside the range of variation for the long-term average.
Temperatures for the rest of the year were generally warmer than average, though not outside the
range of variation for the long-term average.

Fort Caroline National Memorial and Timucuan Ecological and Historic Preserve
Average monthly temperatures at Jacksonville Craig Municipal Airport weather station ranged
from 46.6 — 83.8°F (8.1 — 28.8°C; Table 2). Average annual temperature was 67.3°F (19.6°C;
Table 2). The highest average monthly maximum temperature was 93.5°F (34.2°C) in July 2010
and the lowest average monthly minimum temperature was 34.1°F (1.2°C) in December 2010
(Table 2). Growing season length was calculated to be 275 days at this station, with the last
spring freeze occurring on March 6™ and the earliest fall freeze occurring on December 6"
(Table 3).
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Average monthly temperatures at Jacksonville International Airport weather station ranged from
46.1 — 84.0°F (7.8 — 28.9°C; Table 2). Average annual temperature was 67.0°F (19.4°C). The
highest average monthly maximum temperature was 94.1°F (34.5°C) in June 2010 and the
lowest average monthly minimum temperature was 32.0°F (0°C) in December 2010 (Table 2).
Growing season length was calculated to be 270 days at this station, with the last spring freeze
occurring on March 7" and the earliest fall freeze occurring on December 2™ (Table 3).

Average monthly temperatures at Fernandina Beach tide station ranged from 47.4 — 82.8°F (8.6 —
28.2°C; Table 2) — although data are missing from June and July 2010. Average annual
temperature and the 2010 maximum monthly temperature were not calculated due to missing
data. The lowest average monthly minimum temperature was 39.9°F (4.4°C) in December 2010
(Table 2). Growing season length was calculated to be 336 days at this station, with the last
spring freeze occurring on January 12" and the earliest fall freeze occurring on December 14"
(Table 3).

Comparisons of 2010 temperature data to the 30-year temperature average at Jacksonville
International Airport station show that January, February, March and December were colder than
average (Figure 14), though not outside the range of variation for the long-term average, except
for Tmin in December. Temperatures for the rest of the year were generally warmer than average
(with the exception of T, during April, October and November; Figure 14), though not outside
the range of variation for the long-term average.
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Figure 14. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Jacksonville
Craig Municipal Airport and B. Jacksonville International Airport stations. Units = °F. Points indicate the
2010 average monthly maximum and minimum temperatures. Error bars indicate +/- standard deviation.
The dual solid lines bound the standard deviation around the 30-year (1981-2010) mean monthly
temperature.

Castillo de San Marcos National Monument and Fort Matanzas National Monument
Average monthly temperatures at Federal Point weather station ranged from 50.0 — 83.0°F (10 —
28.3°C; Table 2). Average annual temperature was 68.8°F (20.4°C; Table 2). The highest
average monthly maximum temperature was 92.7°F (33.7°C) in June 2010 and the lowest
average monthly minimum temperature was 39.1°F (3.94°C) in December 2010 (Table 2).
Growing season length was calculated to be 244 days at this station, with the last spring freeze
occurring on March 8" and the earliest fall freeze occurring on November 7™ (Table 3).

Average monthly temperatures at St Augustine Lighthouse weather station ranged from 51.0 —
83.9°F (10.6 — 28.8°C; Table 2). Average annual temperature was 69.4°F (20.8°C; Table 2). The
highest average monthly maximum temperature was 92.0°F (33.3°C) in July 2010 and the lowest
average monthly minimum temperature was 40.1°F (4.5°C) in December 2010 (Table 2).
Growing season length was calculated to be 289 days at this station, with the last spring freeze
occurring on February 21 and the earliest fall freeze occurring on December 7" (Table 3).
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Figure 15. 2010 average monthly temperature and the 30-year (1981 — 2010) average for A. Federal
Point and B. St Augustine Lighthouse stations. Units = °F. Points indicate the 2010 average monthly
maximum and minimum temperatures. Error bars indicate +/- standard deviation. The dual solid lines
bound the standard deviation around the 30-year (1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Federal Point and
St Augustine Lighthouse station show that January, February, March and December were colder
than average (Figure 15), though not outside the range of variation for the long-term average.
Temperatures for the rest of the year were warmer than average at both stations (Figure 15),
though not outside the range of variation for the long-term average except for August T, at
Federal Point station.

Canaveral National Seashore

Average monthly temperatures at Titusville weather station ranged from 51.5 — 85.2°F (10.8 -
29.6°C; Table 2). Average annual temperature was 71.0°F (21.7°C; Table 2). The highest
average monthly maximum temperature was 92.6°F (33.7°C) in July 2010 and the lowest
average monthly minimum temperature was 40.5°F (4.7°C) in December 2010 (Table 2).
Growing season length was calculated to be 335 days at this station, with the last spring freeze
occurring on January 13" and the earliest fall freeze occurring on December 14™ (Table 3).
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Average monthly temperatures at Titusville 7E weather station ranged from 51.5 — 82.4°F (10.8
—28°C; Table 2). Average annual temperature was 68.9°F (20.5°C; Table 2). The highest
average monthly maximum temperature was 89.7°F (32.1°C) in August 2010 and the lowest
average monthly minimum temperature was 39.3°F (4.1°C) in December 2010 (Table 2).
Growing season length was calculated to be 335 days at this station, with the last spring freeze
occurring on January 13" and the earliest fall freeze occurring on December 14™ (Table 3).

Average monthly temperatures at Trident Pier tide station ranged from 53.8 — 83.2°F (12.1 -
28.4°C; Table 2). Average annual temperature was 70.8°F (21.6°C). The highest average
monthly maximum temperature was 88.6°F (31.4°C) in July 2010 and the lowest average
monthly minimum temperature was 46.2°F (7.9°C) in December 2010 (Table 2). Growing
season length was calculated to be 364 days at this station, with the only freeze occurring on
December 14™ (Table 3). Trident Pier documented the longest growing season of all SECN
relevant weather stations during 2010.
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Figure 16. 2010 average monthly temperature and the 30-year (1981 — 2010) average for Titusville
station. Units = °F. Points indicate the 2010 average monthly maximum and minimum temperatures. Error
bars indicate +/- standard deviation. The dual solid lines bound the standard deviation around the 30-year
(1981-2010) mean monthly temperature.

Comparisons of 2010 temperature data to the 30-year temperature average at Titusville station
show that January, February, March, November and December were colder than average (Figure
16) though not outside the range of variation for the long-term average. Temperatures for the rest
of the year were warmer than average (with the exception of T, during October and November;
Figure 16), though not outside the range of variation for the long-term average.

2010 Precipitation — General Summary

2010 precipitation in the SECN (Annual column in Table 4) was fairly uniform throughout the
Network. Some of the wettest conditions in the SECN during 2010 included weather stations
relevant to CAHA, CALO, MOCR and FOSU/CHPI where annual precipitation totals ranged
from 51.64 — 61.39 inches (1311.7 — 1559.1 mm; Table 4). In contrast, the driest conditions in
the SECN during 2010 included weather stations relevant to CUIS, FOCA, FOFR and TIMU
where annual precipitation totals ranged from 24.27 — 33.40 inches (616.5 — 848.4 mm; Table 4).
Fourteen out of twenty six weather stations relevant to SECN parks received the highest rainfall
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in August and/or September during 2010 (Table 4). Eleven out of twenty six weather stations
recorded the lowest rainfall during October 2010 (Table 4).

All weather stations relevant to SECN parks, except for Cape Hatteras Airport and Charleston
International Airport, experienced lower than normal (long-term average from 1981-2010) total
annual precipitation (Table 4). The months of April — June and October — December were
periods of below normal precipitation during 2010 at the many (8 out of 20) of weather stations
relevant to SECN parks. Total annual precipitation across the southeastern United States for
2010 was rated below normal in contrast to much of the rest of the contiguous United States
which received above normal precipitation for the year (NOAA 2010c).

Maps from the U.S. Drought Monitor are used to indicate broad-scale (state and/or regional)
drought conditions throughout the United States. These maps and the 2010 Annual Report were
examined to determine drought conditions throughout the SECN during 2010 (NOAA 2010a).
Conditions during winter (January — March) 2010 were relatively normal for the areas
comprising the SECN. Drought conditions developed in the southeast during the spring and
summer months of 2010 in areas comprising the SECN (NOAA 2010a). These drought
conditions persisted through the end of the year throughout much of the Southeast, and by the
end of December 2010, half of the Southeast was classified in moderate to extreme drought
(NOAA 2010a).

Hurricane Earl affected the Outer Banks of North Carolina on September 2-3, 2010 with strong
winds and heavy rain. This was the only hurricane or tropical storm to affect the counties
relevant to SECN parks during 2010 (NOAA 2011c). Any additional storm events that may have
affected Network parks during 2010 were of lesser severity and are outside the scope of this
report. However, additional details may be found from the following website:
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dlI?wwEvent~Storms — where storm events may be
searched by state, county, range of dates and (if desired) type of storm event.
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Table 4. Monthly and annual precipitation and departures from the long-term average at weather stations relevant to SECN parks. Values in
parentheses indicate the departure from the 30-year (1981-2010) average precipitation. Rows without values in parentheses did not have a 30-
year calculated average precipitation. Units = inches. X indicates <3 precipitation measurements were missing which is not enough to eliminate
the monthly total, but the total value may be an underestimate of the true total.

Applicable

Station Name Park(s)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

CAHA 6.55 5.22 7.11 2.02 3.10 2.24 6.28 9.66 11.83 1.56 2.35 3.47 61.39
(1.31) (1.20) (2.34) (-1.62) (-0.47) (-1.79) (1.29) (2.73) (5.58) (-3.82) (-2.60) (-0.80) (3.35)

CALO, 6.44 4.72 6.23 2.31 2.00 0.34 5.07 6.87 10.95 1.48 1.85 3.38 51.64
CAHA  (2.40) (0.95) (1.34) (-1.65) (2.13) (-3.73) (-0.08) (-0.93) (4.07) (-3.49) (-2.78) (-0.52) (-6.55)
Morehead City 2 WNW CALO 6.33 3.60 6.48 0.60 1.65 2.04 6.29 6.42 13.59 2.36 1.18 4.01 54,55
(1.68) (-0.24) (2.12) (-2.53) (-2.91) (-2.27) (0.23) (-1.07) (6.25) (-2.11) (-3.39) (-0.23) (-4.47)

Moores Creek National Battlefield MOCR 424 3.04x 2.70x 0.86 2.41 6.19 5.37 3.34 1317 2.06 1.50x SR SR
MOCR 3.86 3.93 3.12 0.47 1.86 11.51 4.67x 5.95 12.37 1.67 2.22 1.30x 52.93x

Cape Hatteras AP

Ocracoke

Willard 4 SW (-0.03) (0.43) (0.94) (-2.78) (-2.09) (6.31) (-1.93x) (-0.66) (6.29) (-1.95) (-0.72) (-2.07%) (-0.14x)

Charlosion Intermational ap CHPl: 646 261 453 070 367 794 986 1007 812 083 030 248  57.57
FOSU (275 (-0.35) (0.82) (-221) (0.65) (229) (3.33) (2.92) (2.02) (2.92) (-213) (-0.63) (6.54)

CHPI, 434 313 387 095 104 324 673 828 568 060 041 202 40.29

Charleston City oy (140) (062) (057) (-1.58) (-1.12) (-1.41) (1.33) (157) (-0.08) (-3.07) (-1.78) (-0.58) (-4.13)

Columbia Metro ap  CONG 318 2838 234 091 210 420 770 556 194 18 146 140 3550
(-0.40) (-0.73) (-1.39) (-1.71) (-0.87) (-0.49) (2.24) (0.30) (-1.60) (-1.34) (-1.28) (-1.82) (-9.09)

Congaree CONG 449 235 344 106 752 601 626 592 276 364 121 171 46.37

HOBE 636 4.17 528 245 464 323 073 589 107 271 520 3.04 4477
(1.15) (-1.18) (-0.21) (-1.66) (0.31) (-1.22) (-4.58) (1.39) (-3.03) (-0.37) (0.41) (-1.86) (-10.85)

HOBE 588 654 665 365 373 217 395 31 248 261 292 325 46.93
(0.86) (1.47) (0.93) (-0.90) (-0.54) (-2.01) (-1.17) (-1.10) (-1.23) (-0.67) (-1.66) (-1.60) (-7.62)

CHAT, 538 417 424 256 687 521 437 332 160 333 548 162 48.15
KEMO  (1.18) (-0.50) (-0.57) (-0.80) (3.20) (1.26) (-0.90) (-0.58) (-2.87) (-0.08) (1.38) (-2.28) (-1.56)
CHAT, 6.0 434 473 374 451 445 181 577 511 263 243 326 48.88
KEMO  (0.93) (-0.76) (-0.50) (-0.05) (0.71) (0.32) (-2.41) (1.38) (0.56) (-1.25) (-1.91) (-1.40) (-4.28)
CHAT, 472 430 605 290 598 283 417 248 181 1.08 220 279 4131
KEMO  (-0.14) (-0.87) (0.98) (-1.03) (1.86) (-1.24) (-0.93) (-1.87) (-2.29) (-2.34) (-2.10) (-1.70) (-11.67)
FOFR, 526 265 233 123 157 268 403 835 171 053 060 129 32.23
CUIS  (1.73) (-1.10) (-1.78) (-1.44) (-0.80) (-2.88) (-1.04) (1.44) (-4.59) (-3.96) (-1.55) (-1.42) (-17.39)
FOFR, 433 196 245 089 141 142 362 494 147 041 072 065 2427
CUIS  (1.11) (-1.51) (-1.43) (-1.60) (-0.45) (-3.42) (-0.46) (-1.33) (-4.29) (-4.05) (-1.31) (-1.99) (-20.73)
Brunswick 23S CUIS 524 271 184 025 170 334 187 659 356 002 087 046 28.46
Stafford - CUIS EglF?a 448 222 279 029 145 577 149 547 456 001 096 040 29.89
FOPU 628 325 272 140 388 579 218 530 301 060 031 1.63 36.35
(259) (0.46) (-1.01) (-1.67) (0.90) (-0.16) (-3.42) (-1.26) (-1.57) (-3.09) (-2.06) (-1.32) (-11.61)

OCMU 550 3.07 349 136 431 573 697 351 541 095 261 1.08 43.99
(1.26) (-1.29) (-1.06) (-1.60) (1.59) (1.67) (2.02) (-0.59) (1.82) (-1.84) (-0.71) (-2.96) (-1.69)

Alexander City

Lafayette 2W

Atlanta Hartsfield Intl. Airport
Gainesville

Dallas 7 NE

Brunswick

Brunswick Malcolm McKinnon AP

Savannah International AP

Macon Middle Georgia Reg. AP




LE

Table 4. Continued.

Brender

Jacksonville Craig Municipal AP
Jacksonville International AP
Federal Point

St Augustine Lighthouse

Titusville

Titusville 7 E

OoCMU

FOCA,
TIMU
FOCA,
TIMU
CASA,
FOMA
CASA,
FOMA
CANA

CANA

5.76

2.96

3.96
(0.66)
6.34
(3.52)
3.96
(1.14)
3.00
(0.25)
3.81

1.66 5.88 3.50

2.36 2.14 0.64
271 1.87 1.01

7.38 5.03 4.27 el 5.42 1.58 1.09 0.0 i

1.97 2.67 2.57 6.09 3.40 0.00 4.59 0.34 29.73
1.65 3.73 3.98 7.74 511 0.00 1.30 0.34  33.40

(-0.48) (-2.08) (-1.63) (-0.83) (-2.72) (-2.57) (0.94) (-3.08) (-3.93) (-0.81) (-2.46) (-18.99)

3.99 409 020
(0.93) (0.29) (-1.86)
472 341 097
(1.61) (-0.69) (-1.60)
598 848  2.87
(3.15) (4.06) (3.25)
479 756  1.96

398 683 774 715 162 026 135 061 44.16
(1.24) (0.41) (1.44) (0.43) (-6.04) (-3.24) (-0.98) (-1.40) (-5.26)
6.85 208 479 411 111 145 219 043 36.07
(3.76) (-3.71) (-0.05) (-2.38) (-6.20) (-2.79) (-0.11) (-1.92) (-12.94)
196 171 187 619 328 017 171 032 3754
(3.95) (-4.89) (-5.03) (-1.69) (-3.79) (-4.55) (-1.23) (-2.24) (-16.45)
256 384 231 582 850 001 307 038 4461




Precipitation Data Presented by Park

Cape Hatteras National Seashore

2010 monthly precipitation for Cape Hatteras Airport station ranged from 1.56 — 11.83 inches
(39.6 — 300.5 mm), with the lowest precipitation occurring in October and the highest
precipitation occurring in September (Table 4). 2010 total precipitation was 61.39 inches (1559.3
mm; Table 4).

2010 monthly precipitation for Ocracoke station ranged from 0.34 — 10.95 inches (8.6 — 278.1
mm), with the lowest precipitation occurring in June and the highest precipitation occurring in
September (Table 4). 2010 total precipitation was 51.64 inches (1311.7 mm; Table 4).
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Figure 17. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Cape Hatteras Airport and B. Ocracoke stations. The gray columns represent 2010 total monthly
precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75" percentile
of the 30-year normal data for each month.
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Comparisons of 2010 precipitation data to the 30-year average at Cape Hatteras Airport station
show that January, February, March, July, August and September experienced higher than
average precipitation, with March, August and September having higher total precipitation than
the 75" percentile of the 30-year average. Precipitation during the rest of 2010 was lower than
average with June, October and November experiencing lower precipitation than the 25"
percentile of the 30-year average. Total annual precipitation at Cape Hatteras Airport station was
61.39 inches (1559.3 mm) during 2010, which is 3.35 inches (85.1 mm) above normal (Table 4).
Cape Hatteras Airport is only one of two stations relevant to SECN Parks with above average
total annual precipitation during 2010.

Comparisons of 2010 precipitation data to the 30-year average at Ocracoke station show that
January, February, March and September experienced higher than average precipitation (Figure
17), with January and September having higher total precipitation than the 75" percentile of the
30-year average. Precipitation during the rest of 2010 was lower than average with June, October
and November experiencing lower precipitation than the 25™ percentile of the 30-year average.
Total annual precipitation at Ocracoke station was 51.64 inches (1311.7 mm) during 2010, which
is 6.55 inches (166.4 mm) below normal (Table 4).

Cape Lookout National Seashore

2010 monthly precipitation for Ocracoke station ranged from 0.34 — 10.95 inches (8.6 — 278.1
mm), with the lowest precipitation occurring in June and the highest precipitation occurring in
September (Table 4). 2010 total precipitation was 51.64 inches (1311.7 mm; Table 4).

2010 monthly precipitation for Morehead City 2WNW station ranged from 0.60 — 13.59 inches

(15.2 — 345.2 mm), with the lowest precipitation occurring in April and the highest precipitation
occurring in September (Table 4). 2010 total precipitation was 54.55 inches (1385.6 mm; Table
4).

Comparisons of 2010 precipitation data to the 30-year average at Morehead City 2WNW station
show that January, March, July and September experienced higher than average precipitation
(Figure 18), with March and September having higher total precipitation than the 75" percentile
of the 30-year average. Precipitation during the rest of 2010 was lower than average with April,
May, June, October and November experiencing lower precipitation than the 25" percentile of
the 30-year average. Total annual precipitation was 54.55 inches (1385.6 mm) at Morehead City
2WNW station during 2010, which is 4.47 inches (113.5 mm) below normal (Table 4).

Comparisons of 2010 precipitation data to the 30-year average at Ocracoke station show that
January, February, March and September experienced higher than average precipitation (Figure
18), with January and September having higher total precipitation than the 75" percentile of the
30-year average. Precipitation during the rest of 2010 was lower than average with June, October
and November experiencing lower precipitation than the 25™ percentile of the 30-year average.
Total annual precipitation at Ocracoke station was 51.64 inches (1311.7 mm) during 2010, which
is 6.55 inches (166.4 mm) below normal (Table 4).
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Figure 18. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Morehead City and B. Ocracoke stations. The gray columns represent 2010 total monthly precipitation.
The red circles represent the 30-year average; the lines indicate the 25" and 75" percentile of the 30-
year normal data for each month.

Moores Creek National Battlefield

2010 monthly precipitation for Moores Creek National Battlefield station ranged from 0.86 —
13.17 inches (21.8 — 334.5 mm), with the lowest precipitation occurring in April and the highest
precipitation occurring in September (Table 4). 2010 total precipitation was 52.93 inches (1344.4
mm), although a few precipitation measurements were missing from the 2010 dataset (Table 4)
which may have caused an underestimation of the true value.

2010 monthly precipitation for Willard 4 SW ranged from 0.47 — 12.37 inches (11.9 — 314.2
mm), with the lowest precipitation occurring in April and the highest precipitation occurring in
September (Table 4). 2010 total precipitation was 52.93 inches (1344.4 mm) which is 1.27
inches (32.2 mm) below normal, although a few precipitation measurements were missing from
the 2010 dataset (Table 4) which may have caused an underestimation of the true value.
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Figure 19. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for
Willard 4 SW station. The gray columns represent 2010 total monthly precipitation. The red circles
represent the 30-year average; the lines indicate the 25" and 75" percentile of the 30-year normal data
for each month.

Comparisons of 2010 precipitation data to the 30-year average at Willard 4 SW station show that
January, February, June and September experienced higher than average precipitation (Figure
19), with June and September having higher total precipitation than the 75™ percentile of the 30-
year average. Precipitation during the rest of 2010 was lower than average with April, May and
December experiencing lower precipitation than the 25™ percentile of the 30-year average. Total
annual precipitation was 52.93 inches (1344.4 mm) during 2010, which is 0.14 inches (3.6 mm)
below normal, although a few precipitation measurements were missing from the 2010 dataset
(Table 4) which may have caused this value to underestimate the true value. Moores Creek
National Battlefield station has not been collecting data long enough to calculate a long-term
average.

Charles Pinckney National Historic Site and Fort Sumter National Monument

2010 monthly precipitation for Charleston City station ranged from 0.41 — 8.28 inches (10.4 —
210.3 mm), with the lowest precipitation occurring in November and the highest precipitation
occurring in August (Table 4). 2010 total precipitation was 40.29 inches (1023.4 mm; Table 4).

2010 monthly precipitation for Charleston International Airport station ranged from 0.30 — 10.07
inches (7.6 — 255.8 mm), with the lowest precipitation occurring in November and the highest
precipitation occurring in August (Table 4). 2010 total precipitation was 57.57 inches (1462.3
mm; Table 4).

Comparisons of 2010 precipitation data to the 30-year average at Charleston City station show
that January, February, March, July and August experienced higher than average precipitation
(Figure 20) although 2010 monthly total precipitation was never higher than the 75" percentile
of the 30-year average. Precipitation during the rest of 2010 was lower than average with April,
May, October, and November experiencing lower precipitation than the 25" percentile of the 30-
year average. Total annual precipitation was 40.29 inches during 2010, which is 4.13 inches
below normal.

41



Comparisons of 2010 precipitation data to the 30-year average at Charleston International
Airport Station show that January, March, May, June, July, August and September experienced
higher than average precipitation (Figure 20) with January, June, July, and August having higher
total precipitation than the 75" percentile of the 30-year average. Precipitation during the rest of
2010 was lower than average with April, October, and November experiencing lower
precipitation than the 25" percentile of the 30-year average. Total annual precipitation was 57.57
inches (1462.3 mm) during 2010, which is 6.54 inches (166.1 mm) above normal. Charleston
International Airport station is only one of two stations relevant to SECN Parks with an above
average total annual precipitation during 2010.
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Figure 20. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Charleston City and B. Charleston International Airport stations. The gray columns represent 2010 total
monthly precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75"
percentile of the 30-year normal data for each month.
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Congaree National Park

2010 monthly precipitation for Congaree station ranged from 1.21 — 7.52 inches (30.7 — 191
mm), with the lowest precipitation occurring in November and the highest precipitation
occurring in May (Table 4). 2010 total precipitation was 46.37 inches (1155.8 mm; Table 4).

2010 monthly precipitation for Columbia Metro Airport station ranged from 0.91 — 7.70 inches
(23.1 - 195.6 mm), with the lowest precipitation occurring in April and the highest precipitation
occurring in July (Table 4). 2010 total precipitation was 35.50 inches (901.7 mm; Table 4).
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Figure 21. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for
Columbia Metro Airport station. The gray columns represent 2010 total monthly precipitation. The red
circles represent the 30-year average; the lines indicate the 25" and 75" percentile of the 30-year normal
data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Columbia Metro Airport station
show that July and August experienced higher than average precipitation (Figure 21) although
2010 monthly total precipitation was never higher than the 75" percentile of the 30-year average.
Precipitation during the rest of 2010 was lower than average with April, October and December
experiencing lower precipitation than the 25" percentile of the 30-year average. Total annual
precipitation was 35.50 inches (901.7 mm) during 2010, which is 9.09 inches (230.9 mm) below
normal. The Congaree station hasn’t been operational long enough to calculate a 30-year average
for precipitation.

Chattahoochee River National Recreation Area

2010 monthly precipitation for Atlanta Hartsfield International Airport station ranged from 1.60
—6.87 inches (40.6 — 174.5 mm), with the lowest precipitation occurring in September and the
highest precipitation occurring in May (Table 4). 2010 total precipitation was 48.15 inches
(1223.1 mm; Table 4).
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2010 monthly precipitation for Dallas 7 NE station ranged from 1.08 — 5.98 inches (27.4 — 151.9
mm), with the lowest precipitation occurring in October and the highest precipitation occurring
in May (Table 4). 2010 total precipitation was 41.31 inches (1049.3 mm; Table 4).

2010 monthly precipitation for Gainesville station ranged from 1.81 — 6.10 inches (46 — 154.9
mm), with the lowest precipitation occurring in July and the highest precipitation occurring in
January (Table 4). 2010 total precipitation was 48.88 inches (1241.6 mm; Table 4).

Comparisons of 2010 precipitation data to the 30-year average at Atlanta Hartsfield International
Airport station show that January, May, June and November experienced higher than average
precipitation (Figure 22) with May and November having higher total precipitation than the 75"
percentile of the 30-year average. Precipitation during the rest of 2010 was lower than average
with September and December experiencing lower precipitation than the 25™ percentile of the
30-year average. Total annual precipitation was 48.15 inches (1223 mm) during 2010, which is
1.56 inches (39.6 mm) below normal.

Comparisons of 2010 precipitation data to the 30-year average at Dallas 7 NE station show that
March and May experienced higher than average precipitation (Figure 22) with May having
higher total precipitation than the 75" percentile of the 30-year average. Precipitation during the
rest of 2010 was lower than average with February, October and November experiencing lower
precipitation than the 25" percentile of the 30-year average. Total annual precipitation was 41.31
inches (1049.3 mm) during 2010, which is 11.67 inches (296.4 mm) below normal.

Comparisons of 2010 precipitation data to the 30-year average at Gainesville station show that
January, May, June, August and September experienced higher than average precipitation
(Figure 22) although 2010 monthly total precipitation was never higher than the 75" percentile
of the 30-year average. Precipitation during the rest of 2010 was lower than average with July
and November experiencing lower precipitation than the 25™ percentile of the 30-year average.
Total annual precipitation was 48.88 inches (1241.6 mm) during 2010, which is 4.28 inches
(108.7 mm) below normal.

44



O P N W M U1 O N
1
T

O P N W M U1 O N 0

Total Precipitation (inches)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B.
8 - - 8
7 A -7
3 6 - -6
S
g2 5 -5
s 4 -4
5 3 -3
= ) 5
u - -
g
e -1
S
|<_> 0 - -0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
C.

O P N W DM U1 O N
1
T

O B N W M U1 O N 0

Total Precipitation (inches)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 22. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Atlanta Hartsfield International Airport, B. Dallas 7 NE and C. Gainesville stations. The gray columns
represent 2010 total monthly precipitation. The red circles represent the 30-year average; the lines
indicate the 25™ and 75" percentile of the 30-year normal data for each month.

45



Kennesaw Mountain National Battlefield Park

2010 monthly precipitation for Atlanta Hartsfield International Airport station ranged from 1.60
—6.87 inches (40.6 — 174.5 mm), with the lowest precipitation occurring in September and the
highest precipitation occurring in May (Table 4). 2010 total precipitation was 48.15 inches
(1223.1 mm; Table 4).

2010 monthly precipitation for Dallas 7 NE station ranged from 1.08 — 5.98 inches (27.4 — 151.9
mm), with the lowest precipitation occurring in October and the highest precipitation occurring
in May (Table 4). 2010 total precipitation was 41.31 inches (1049.3 mm; Table 4).

Comparisons of 2010 precipitation data to the 30-year average at Atlanta Hartsfield International
Airport station show that January, May, June and November experienced higher than average
precipitation (Figure 23) with May and November having higher total precipitation than the 75"
percentile of the 30-year average. Precipitation during the rest of 2010 was lower than average
with September and December experiencing lower precipitation than the 25™ percentile of the
30-year average. Total annual precipitation was 48.15 inches (1223 mm) during 2010, which is
1.56 inches (39.6 mm) below normal.

Comparisons of 2010 precipitation data to the 30-year average at Dallas 7 NE station show that
March and May experienced higher than average precipitation (Figure 23) with May having
higher total precipitation than the 75" percentile of the 30-year average. Precipitation during the
rest of 2010 was lower than average with February, October and November experiencing lower
precipitation than the 25" percentile of the 30-year average. Total annual precipitation was 41.31
inches (1049.3 mm) during 2010, which is 11.67 inches (296.4 mm) below normal.
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Figure 23. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Atlanta Hartsfield International Airport and B. Dallas 7 NE stations. The gray columns represent 2010
total monthly precipitation. The red circles represent the 30-year average; the lines indicate the 25" and
75" percentile of the 30-year normal data for each month.

Ocmulgee National Monument

2010 monthly precipitation for Brender station ranged from 0 — 7.38 inches (0 — 187.4 mm), with
the lowest precipitation occurring in December and the highest precipitation occurring in May
(Table 4). 2010 total precipitation was not calculated due to missing data for one month (Table
4).

2010 monthly precipitation for Macon Middle Georgia Regional Airport station ranged from
0.95 - 6.97 inches (24.1 — 177 mm), with the lowest precipitation occurring in October and the
highest precipitation occurring in July (Table 4). 2010 total precipitation was 43.99 inches
(1117.3 mm; Table 4).
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Figure 24. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for
Macon Middle Georgia Regional Airport station. The gray columns represent 2010 total monthly
precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75" percentile
of the 30-year normal data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Macon Middle Georgia
Regional Airport station show that January, May, June, July and September experienced higher
than average precipitation (Figure 24) with May, June and July having higher total precipitation
than the 75" percentile of the 30-year average. Precipitation during the rest of 2010 was lower
than average with April, October and December experiencing lower precipitation than the 25™
percentile of the 30-year average. Total annual precipitation was 43.99 inches (1117.3 mm)
during 2010, which is 1.69 inches (43 mm) below normal.

Fort Pulaski National Monument

2010 monthly precipitation for Savannah International Airport station ranged from 0.31 — 6.28
inches (7.9 — 159.5 mm), with the lowest precipitation occurring in December and the highest
precipitation occurring in January (Table 4). 2010 total precipitation was 36.35 inches (923.3
mm; Table 4).
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Figure 25. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for
Savannah International Airport station. The gray columns represent 2010 total monthly precipitation. The
red circles represent the 30-year average; the lines indicate the 25" and 75" percentile of the 30-year
normal data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Savannah International Airport
station show that January, February and May experienced higher than average precipitation
(Figure 25) with January having higher total precipitation than the 75" percentile of the 30-year
average. Precipitation during the rest of 2010 was lower than average with April, July, October
and November experiencing lower precipitation than the 25" percentile of the 30-year average.
Total annual precipitation was 36.35 inches (923.3 mm) during 2010, which is 11.61 inches
(294.9 mm) below normal.

Fort Frederica National Monument

2010 monthly precipitation for Brunswick station ranged from 0.53 — 8.35 inches (13.5 - 212.1
mm), with the lowest precipitation occurring in October and the highest precipitation occurring
in August (Table 4). 2010 total precipitation was 32.23 inches (818.6 mm; Table 4).

2010 monthly precipitation for Brunswick Malcolm McKinnon Airport station ranged from 0.41
—4.94 inches (10.4 — 125.5 mm), with the lowest precipitation occurring in October and the
highest precipitation occurring in August (Table 4). 2010 total precipitation was 24.27 inches
(616.5 mm; Table 4).
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Figure 26. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Brunswick and B. Brunswick Malcolm McKinnon Airport stations. The gray columns represent 2010 total
monthly precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75"
percentile of the 30-year normal data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Brunswick station show that
January, and August experienced higher than average precipitation (Figure 26) with January
having higher total precipitation than the 75" percentile of the 30-year average. Precipitation
during the rest of 2010 was lower than average with September, October and November
experiencing lower precipitation than the 25™ percentile of the 30-year average. 2010 total
precipitation was 32.23 inches (818.6 mm), which is 17.39 inches (441.7 mm) below normal.

Comparisons of 2010 precipitation data to the 30-year average at Brunswick Malcolm McKinnon
station show that January experienced higher than average precipitation (Figure 26) although
2010 monthly total precipitation was never higher than the 75" percentile of the 30-year average.
Precipitation during the rest of 2010 was lower than average with April, June, September,
October and December experiencing lower precipitation than the 25™ percentile of the 30-year
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average. 2010 total precipitation was 24.27 inches (616.5 mm), which is 20.73 inches (526.5
mm) below normal.

Cumberland Island National Seashore

2010 monthly precipitation for Brunswick 23 S station ranged from 0.02 — 6.59 inches (5.1 -
167.4 mm), with the lowest precipitation occurring in October and the highest precipitation
occurring in August (Table 4). 2010 total precipitation was 28.46 inches (722.9 mm; Table 4).

2010 monthly precipitation for Stafford - CUIS station ranged from 0.01 — 5.77 inches (.3 —
146.6 mm), with the lowest precipitation occurring in October and the highest precipitation
occurring in June (Table 4). 2010 total precipitation was 29.89 inches (759.2 mm; Table 4).

2010 monthly precipitation for Brunswick station ranged from 0.53 — 8.35 inches (13.5 - 212.1
mm), with the lowest precipitation occurring in October and the highest precipitation occurring
in August (Table 4). 2010 total precipitation was 32.23 inches (818.6 mm; Table 4).

2010 monthly precipitation for Brunswick Malcolm McKinnon Airport station ranged from 0.41
—4.94 inches (10.4 — 125.5 mm), with the lowest precipitation occurring in October and the
highest precipitation occurring in August (Table 4). 2010 total precipitation was 24.27 inches
(616.5 mm; Table 4).

Comparisons of 2010 precipitation data to the 30-year average at Brunswick station show that
January, and August experienced higher than average precipitation (Figure 27) with January
having higher total precipitation than the 75" percentile of the 30-year average. Precipitation
during the rest of 2010 was lower than average with September, October and November
experiencing lower precipitation than the 250 percentile of the 30-year average. 2010 total
precipitation was 32.23 inches (818.6 mm), which is 17.39 inches (441.7 mm) below normal.

Comparisons of 2010 precipitation data to the 30-year average at Brunswick Malcolm McKinnon
station show that January experienced higher than average precipitation (Figure 27) although
2010 monthly total precipitation was never higher than the 75" percentile of the 30-year average.
Precipitation during the rest of 2010 was lower than average with April, June, September,
October and December experiencing lower precipitation than the 25™ percentile of the 30-year
average. 2010 total precipitation was 24.27 inches (616.5 mm), which is 20.73 inches (526.5
mm) below normal.

Brunswick 23 S and Stafford — CUIS have not been operational long enough to calculate a 30-
year average for precipitation data.
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Figure 27. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Brunswick and B. Brunswick Malcolm McKinnon Airport stations. The gray columns represent 2010 total
monthly precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75"
percentile of the 30-year normal data for each month.

Horseshoe Bend National Military Park

2010 monthly precipitation for Alexander City station ranged from 0.73 — 6.36 inches (18.5 —
161.5 mm), with the lowest precipitation occurring in July and the highest precipitation
occurring in January (Table 4). 2010 total precipitation was 44.77 inches (1137.2 mm; Table 4).

2010 monthly precipitation at Lafayette 2W station ranged from 2.17 — 6.65 inches (55.1 — 168.9
mm), with the lowest precipitation occurring in June and the highest precipitation occurring in
March (Table 4). 2010 total precipitation was 46.93 inches (1192 mm; Table 4).
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Figure 28. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Alexander City and B. Lafayette 2W stations. The gray columns represent 2010 total monthly
precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75" percentile
of the 30-year normal data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Alexander City station show
that January, May, August and November experienced higher than average Erecipitation (Figure
28) although 2010 monthly total precipitation was never higher than the 75" percentile of the 30-
year average. Precipitation during the rest of 2010 was lower than average with April, July,
September and December experiencing lower precipitation than the 25™ percentile of the 30-year
average. 2010 total precipitation was 44.77 inches (1137.2 mm), which is 10.85 inches (275.6
mm) below normal.

Comparisons of 2010 precipitation data to the 30-year average at Lafayette 2W station show that
January, February and March experienced higher than average precipitation (Figure 28) although
2010 monthly total precipitation was never higher than the 75" percentile of the 30-year average.
Precipitation during the rest of 2010 was lower than average with June experiencing lower
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precipitation than the 25" percentile of the 30-year average. 2010 total precipitation was 46.93
inches (1192 mm), which is 7.62 inches (193.5 mm) below normal.

Fort Caroline National Monument and Timucuan Ecological and Historic Preserve

2010 monthly precipitation for Jacksonville Craig Municipal Airport station ranged from 0 —
6.09 inches (0 — 154.7 mm), with the lowest precipitation occurring in October and the highest
precipitation occurring in August (Table 4). 2010 total precipitation was 29.73 inches (755.1
mm; Table 4).

2010 monthly precipitation for Jacksonville International Airport station ranged from 0 — 7.74
inches (0 — 196.6 mm), with the lowest precipitation occurring in October and the highest
precipitation occurring in August (Table 4). 2010 total precipitation was 33.40 inches (848.4
mm; Table 4).

12+ - 12
10 A - 10
8 - 1 -8
6 - -6

N Eo)
1 1
—_—
—’_
_’_
—
T T
N Eo)

|

T T T T O
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Total Precipitation (inches)

o

Figure 29. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for
Jacksonville International Airport weather station. The gray columns represent 2010 total monthly
precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75" percentile
of the 30-year normal data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Jacksonville International
Airport station show that January, and August experienced higher than average precipitation
(Figure 29) although 2010 monthly total precipitation was never higher than the 75" percentile
of the 30-year average. Precipitation during the rest of 2010 was lower than average with March,
April, July, October and December experiencing lower precipitation than the 25™ percentile of
the 30-year average. Total annual precipitation was 33.40 inches (848.4 mm) during 2010, which
is 18.99 inches (482.3 mm) below normal.

Castillo de San Marcos National Monument and Fort Matanzas National Monument

2010 monthly precipitation for Federal Point station ranged from 0.20 — 7.74 inches (5.1 — 196.6
mm), with the lowest precipitation occurring in April and the highest precipitation occurring in
July (Table 4). 2010 total precipitation was 44.16 inches (1121.7 mm; Table 4).
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2010 monthly precipitation for St Augustine Lighthouse station ranged from 0.43 — 6.85 inches
(10.9 — 174 mm), with the lowest precipitation occurring in December and the highest
precipitation occurring in May (Table 4). 2010 total precipitation was 36.07 inches (916.2 mm;
Table 4).
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Figure 30. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for A.
Federal Point and B. St Augustine Lighthouse stations. The gray columns represent 2010 total monthly
precipitation. The red circles represent the 30-year average; the lines indicate the 25" and 75" percentile
of the 30-year normal data for each month.

Comparisons of 2010 precipitation data to the 30-year average at Federal Point station show that
January, February, March, May, June, July and August experienced higher than average
precipitation (Figure 30) with January and May having higher total precipitation than the 75"
percentile of the 30-year average. Precipitation during the rest of 2010 was lower than average
with April, September, October and December experiencing lower precipitation than the 25"
percentile of the 30-year average. Total annual precipitation was 44.16 inches (1121.7 mm)
during 2010, which is 5.26 inches (133.6 mm) below normal.
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Comparisons of 2010 precipitation data to the 30-year average at St Augustine Lighthouse
station show that January, February and May experienced higher than average precipitation
(Figure 30) with January and May having higher total precipitation than the 75" percentile of the
30-year average. Precipitation during the rest of 2010 was lower than average with June, August,
September, October and December experiencing lower precipitation than the 25™ percentile of
the 30-year average. Total annual precipitation was 36.07 inches (916.2 mm) during 2010, which
IS 12.94 inches (193.5 mm) below normal.

Canaveral National Seashore

2010 monthly precipitation for Titusville station ranged from 0.17 — 8.48 inches (4.3 — 215.4
mm), with the lowest precipitation occurring in October and the highest precipitation occurring
in March (Table 4). 2010 total precipitation was 37.54 inches (953.5 mm; Table 4).

2010 monthly precipitation for Titusville 7 E station ranged from 0.01 — 7.56 inches (.3 — 192
mm), with the lowest precipitation occurring in October and the highest precipitation occurring
in March (Table 4). 2010 total precipitation was 44.61 inches (1133.1 mm; Table 4).
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Figure 31. Total monthly precipitation during 2010 and the 30-year (1981 - 2010) monthly averages for
Titusville station. The gray columns represent 2010 total monthly precipitation. The red circles represent
the 30-year average; the lines indicate the 25" and 75" percentile of the 30-year normal data for each
month.

Comparisons of 2010 precipitation data to the 30-year average at Titusville station show that
January, February, March and April experienced higher than average precipitation (Figure 31)
with February and March having higher total precipitation than the 75™ percentile of the 30-year
average. Precipitation during the rest of 2010 was lower than average with June, July, August,
September, October and December experiencing lower precipitation than the 25™ percentile of
the 30-year average. Total annual precipitation was 37.54 inches (953.5 mm) during 2010, which
IS 16.45 inches (417.8 mm) below normal.
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2010 Relative Humidity — General Summary

Average monthly maximum and minimum relative humidity data are presented in Table 5 for
both 2010 and a five-year average (2005 — 2009, with occasional data from 2004 when
insufficient relative humidity data were collected during 2005 — 2009). During 2010, relative
humidity was typically lowest (RHmin) during the month of April followed by December and was
highest (RHmax) during the summer months — particularly May, June and August (Table 5). This
pattern was repeated for the five-year average with maximum relative humidity being lowest
during April and highest during the summer, particularly August (Table 5). During 2010,
minimum relative humidity ranged from 29 — 100% and maximum relative humidity ranged
from 78 — 100% (Table 5). There are no obvious patterns in relative humidity in terms of the
location of the weather stations relevant to SECN parks. However, very few of the stations
collecting relative humidity are directly on the coast or on a barrier island.

Relative Humidity Data Presented by Park

Cape Hatteras National Seashore

Average monthly maximum relative humidity for Cape Hatteras Airport station ranged from 79 —
99%, with the lowest maximum relative humidity occurring in December and the highest
occurring in April, October and November — although some of these data are missing (Table 5).
Average monthly minimum relative humidity ranged from 52 — 73%, with the lowest minimum
relative humidity occurring in December and the highest occurring in summer months — although
some of these data are missing (Table 5).

Cape Lookout National Seashore

Average monthly maximum relative humidity for Croatan station ranged from 90 — 100%, with
the lowest maximum relative humidity occurring in January and the highest occurring during the
summer months — although some of these data are missing (Table 5). Average monthly minimum
relative humidity ranged from 46 — 62%, with the lowest minimum relative humidity occurring
in February and the highest occurring during the summer months (Table 5).

Moores Creek National Battlefield

Average monthly maximum relative humidity for Wilmington International Airport station
ranged from 84 - 91%, with the lowest maximum relative humidity occurring in January and the
highest values occurring in May and August (Table 5). Average monthly minimum relative
humidity ranged from 37 — 54%, with the lowest minimum relative humidity occurring in April
and the highest occurring during the summer months (Table 5).

Charles Pinckney National Historic Site and Fort Sumter National Monument

Average monthly maximum relative humidity for Charleston International Airport station ranged
from 84 — 97%, with the lowest maximum relative humidity occurring in December and the
highest values occurring from May through October, with the exception of June (Table 5).
Average monthly minimum relative humidity ranged from 38 — 60%, with the lowest minimum
relative humidity occurring in April and the highest occurring in July and August (Table 5).

Congaree National Park

Average monthly maximum relative humidity for Congaree station ranged from 95 — 100%, with
the lowest maximum relative humidity occurring in January (Table 5). Average monthly
minimum relative humidity ranged from 32 — 64%, with the lowest minimum relative humidity
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occurring in April (Table 5). Too much data were missing to calculate a five-year average for
relative humidity at Congaree Station.

Chattahoochee River National Recreation Area and Kennesaw Mountain National
Battlefield Park

Average monthly maximum relative humidity for Atlanta Hartsfield International Airport station
ranged from 78 — 91%, with the lowest maximum relative humidity occurring in April and
December (Table 5). Average monthly minimum relative ranged from 33 — 51 %, with the
lowest minimum relative humidity occurring in April and October and the highest occurring in
August (Table 5).

Ocmulgee National Monument

Average monthly maximum relative humidity for Brender station ranged from 90 — 100%, with
the lowest maximum relative humidity occurring in December and the highest values occurring
from March through November (Table 5). Average monthly minimum relative humidity ranged
from 34 — 51%, with the lowest minimum relative humidity occurring in April (Table 5).

Average monthly maximum relative humidity for Macon Middle Georgia Regional Airport
station ranged from 81 — 97%, with the lowest maximum relative humidity occurring in January
(Table 5). Average monthly minimum relative humidity ranged from 33 — 51%, with the lowest
minimum relative humidity occurring in April (Table 5).

Fort Pulaski National Monument

Average monthly maximum relative humidity for Savannah International Airport station ranged
from 81 — 94%, with the lowest maximum relative humidity occurring in December and the
highest values occurring from April through October (Table 5). Average monthly minimum
relative humidity ranged from 36 — 53%, with the lowest minimum relative humidity occurring
in April and December (Table 5).

Fort Frederica National Monument and Cumberland Island National Seashore

Average monthly maximum relative humidity for Brunswick Malcolm McKinnon Airport station
ranged from 78 — 91%, with the lowest maximum relative humidity occurring in December
(Table 5). Average monthly minimum relative humidity ranged from 41 — 61%, with the lowest
minimum relative humidity occurring in December (Table 5).

Average monthly maximum relative humidity for Stafford — CUIS station ranged from 94 —
100%, with the lowest maximum relative humidity occurring in December (Table 5). Average
monthly minimum relative humidity ranged from 52 — 100%, with the lowest minimum relative
humidity occurring in October (Table 5).

Horseshoe Bend National Military Park

Average monthly maximum relative humidity for Anniston Metro Airport station ranged from 88
— 94%, with the lowest maximum relative humidity occurring in February (Table 5). Average
monthly minimum relative humidity ranged from 28 — 49%, with the lowest minimum relative
humidity occurring in October (Table 5).
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Fort Caroline National Monument and Timucuan Ecological and Historic Preserve
Average monthly maximum relative humidity for Jacksonville Craig Municipal Airport station
ranged from 86 — 96%, with the lowest maximum relative humidity occurring in January and
December (Table 5). Average monthly minimum relative humidity ranged from 38 — 55%, with
the lowest minimum relative humidity occurring in December (Table 5).

Average monthly maximum relative humidity for Jacksonville International Airport station
ranged from 89 — 95%, with the lowest maximum relative humidity occurring in December
(Table 5). Average monthly minimum relative humidity ranged from 38 — 55%, with the lowest
minimum relative humidity occurring in December (Table 5).

Castillo de San Marcos National Monument and Fort Matanzas National Monument
Average monthly maximum relative humidity for Daytona Beach International Airport station
ranged from 86 — 95%, with the lowest maximum relative humidity occurring in January and
December (Table 5). Average monthly minimum relative humidity ranged from 39 — 61%, with
the lowest minimum relative humidity occurring in December (Table 5).

Canaveral National Seashore

Average monthly maximum relative humidity for Daytona Beach International Airport station
ranged from 86 — 95%, with the lowest maximum relative humidity occurring in January and
December (Table 5). Average monthly minimum relative humidity ranged from 39 — 61%, with
the lowest minimum relative humidity occurring in December (Table 5).

Average monthly maximum relative humidity for Merritt Island station ranged from 92 — 100%,
with the lowest maximum relative humidity occurring in December (Table 5). Average monthly
minimum relative humidity ranged from 44 — 63%, with the lowest minimum relative humidity

occurring in December (Table 5). Please note that 2010 data from July — September are missing.
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Table 5. Average monthly relative humidity at weather stations near SECN parks during 2010 (upper row) and the 5-year average (2005-2009) in

the lower row. Data includes RH,a/RHmin Where RHpax is maximum relative humidity and RH,,;, is minimum relative humidity. Units = %. ***

indicates too much data are missing to calculate a 5-year average.

Applicable

Station Name Park(s) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cape Hatteras AP CAMa  BO/6L  OUS7 O3/6L  O4/56  O7/67 00/72  9B/73 99160  O4f62 8957  w  79/52

(88/61) (86/54) (86/55) (90/58) (90/61) (91/64) (90/65) (88/62) (88/63) (88/60) (89/61) (90/61)

Crontan CALG  90/49 94/46  98/49 100/51 99/62  *= w 00/62 99/56 100/55 100/53 94/48

(92/53) (96/46) (96/48) (97/50) (99/56) (99/61) (97/63) (96/62) (95/61) (95/57) (96/55) (96/57)

Wimington Intl. Aiport MOCR __ B4/42  87/43  88/41  00/37  OL/54  80/53  80/53 OL/54  80/46  88/43  **  B5/A3
(89/49) (87/39) (87/40) (87/38) (91/46) (91/51) (92/52) (93/56) (92/55) (91/52) (91/49) (92/49)

Charleston Inl Arport_ CTIP1. 85/42  88/43  88/40  O3/38  OG/6L 02651  96/56  97/60 96/52 04143  B4I39
FOSU  (89/46) (88/39) (90/39) (89/38) (93/46) (93/52) (93/52) (94/56) (92/53) (93/53) (91/47) (91/48)

95/40 97/42 99/36  99/32  99/50 100/53 100/54 100/64 100/46 100/40 100/42  98/a1

Congaree CONG *kk *k*k *%k% *%k% *kk *k*k *k*k *%k% *%k% *%% *%% *k*k

Columbia Metro Aiport CONG 6738 87/42  B8/37 86120 80/43  00/42  80/43 02553  89/36 8934 %  84/34
(87/42) (84/35) (84/35) (85/34) (89/38) (90/42) (91/44) (92/46) (90/45) (92/47) (90/41) (91/44)

Atanta Hartsfield Intl, Aport | CHAT 82/46  82/46  80/47  78/34  80/49  88/49  88/48  OLSL 7936  79/33 % 78/d2
KEMO  (83/46) (80/41) (80/39) (83/41) (83/44) (84/42) (86/48) (88/49) (86/49) (86/49) (83/42) (85/49)

onder  ocwu 9445 9343 98/40 100/34 99/51 100/51 100/49  **  100/45 100/41 10047 90/37

(96/47) (96/40) (97/39) (97/40) (97/44) (98/45) (98/48) (97/51) (98/52) (99/56) (99/45) (98/50)

Miacon Middle GA Regl Aport_ OCMU__ BU/48 8743 03/42  O5/33 0748  96/47  95/46  97/51 96/37 9685 v  87/a7
: (86/43) (85/37) (86/37) (89/38) (89/39) (Q0/41) (91/44) (92/49) (92/48) (92/47) (90/A1) (90/AT)

Savannah Intemational Aiport_FOpu _ B0/AL  86/42  87/40  OU36  93/49  OL/A7  O1/4B  O4/53 9246  OU37 % 8106
(90/46) (90/39) (90/39) (90/38) (91/44) (94/48) (94/49) (95/55) (93/52) (94/52) (92/47) (93/51)

Brunswick Malcom Moimon ap FOFR  87/46  88/48  90/46 9150 89/50 89/54 89/57 9l/6l 88/54 B86/6  *  78/4l
CUIS  (90/55) (89/47) (90/49) (88/47) (87/52) (89/56) (90/58) (92/62) (90/61) (91/58) (92/53) (93/59)

taford—cuis CUIS,  100/100 100/94 100/73 99/55 99/65 100/60 99/62 100/70 99/75 99/52  99/68  94/58

FOFR  (96/61) (98/49) (98/51) (95/47) (98/54) (99/59) (100/59) (100/64) (98/63) (99/64) (99/64) (99/72)

Anniston Metro Aport_ HOBE 8943 88/45 0145 0332  O4l48  03/49 O35 93/48 90033 9228 v 89/l
(89/41) (89/38) (90/36) (93/40) (93/46) (95/44) (96/49) (95/49) (94/49) (95/48) (93/43) (92/46)

Jacksonville Craig Muni, Aiport  FOCA  B6/44  BB/AS  89/42 9543 6/50 06/48  03/48  96/S5  O6/52 92140  *  86/38
TIMU  (89/50) (89/42) (89/44) (87/40) (89/47) (91/53) (91/53) (91/55) (90/56) (89/54) (90/51) (92/54)

Jacksonville Int, Arport FOCA. 9043 92/45 — 03/42  O4/40  O4/43  O4/48  03/49  O4/S5 9552 9340 v  89/38
TIMU  (93/51) (93/41) (94/42) (93/40) (95/46) (96/53) (95/53) (96/55) (95/56) (94/55) (94/49) (95/54)

v e L At gﬁgﬁ* 86/44 89/46 93/45 94/50 95/54 O5/56 95/56 95/61 93/57 92/41  **  86/39
ASI. (80/49) (88/45) (88/42) (87/41) (87/47) (90/54) (91/57) (91/56) (89/57) (88/54) (89/51) (0/55)

Voritt g GANa  95/48 9751 97/a7  98/56  100/63 100/63 wx  08/47 95/53  92/44

(88/52) (92/48) (93/46) (97/48) (94/51) (95/56) (98/60) (100/63) (92/63) (91/57) (91/56) (89/57)

*includes data from 2004 due to missing data during 2005
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