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Abstract

The purpose of this Data Quality Standards (DQS) report is to document the standards, policies, and procedures 
used by the Southern Plains Network (SOPN), Chihuahuan Desert Network (CHDN) and Sonoran Desert 
Network (SODN) for activities related to the collection, processing, storage, analysis, and publication of 
monitoring data as described in Multi-network Exotic Plant Monitoring Protocol: A Collaboration among the 
Southern Plains, Sonoran Desert, and Chihuahuan Desert Networks (Folts-Zettner et al. 2016). The policies 
and procedures documented or referenced in this quality-assurance plan complement the quality-assurance 
plans for other monitoring activities conducted by the Southern Plains, Chihuahuan Desert and Sonoran Desert 
networks and supplement the quality management plan for the networks (Sosinski 2008, Richie 2009 and Angell 
2005). The DQS also serves as a guide for all Southern Plains, Chihuahuan Desert Network and Sonoran Desert 
Network personnel who are involved in protocol/program activities and as a resource for identifying memoranda, 
publications, and other literature that describe associated techniques and requirements in more detail.
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Introduction

The National Park Service (NPS) Inventory and 
Monitoring (I&M) Program was established by an 
act of Congress in 1999 to provide more than 270 
national park system units a core suite of baseline 
minimum scientific information (inventories) and 
to identify and implement long-term monitoring of 
high-priority measurements of resource condition 
in those units (Fancy et al. 2009). The overarching 
purpose of natural resource monitoring in parks 
is to develop scientifically sound information on 
the current status and long-term trends in the 
composition, structure, and function of park 
ecosystems, and determine how well current 
management practices are sustaining those 
ecosystems. 

The purpose of this Data Quality Standards (DQS) 
report is to document the standards, policies, and 
procedures used by the Southern Plains Network 
(SOPN), Chihuahuan Desert Network (CHDN) 
and Sonoran Desert Network (SODN) for activities 

related to the collection, processing, storage, analysis, 
and publication of monitoring data as described in 
Multi-network Exotic Plant Monitoring Protocol: A 
Collaboration among the Southern Plains, Sonoran 
Desert, and Chihuahuan Desert Networks (Folts-
Zettner et al. 2016). The policies and procedures 
documented or referenced in this quality-assurance 
plan complement the quality-assurance plans 
for other monitoring activities conducted by the 
Southern Plains, Chihuahuan Desert and Sonoran 
Desert networks and supplement the quality 
management plan for the networks (Sosinski 
2008, Richie 2009 and Angell 2005). The DQS also 
serves as a guide for all Southern Plains Network, 
Chihuahuan Desert Network and Sonoran Desert 
Network personnel who are involved in protocol/
program activities and as a resource for identifying 
memoranda, publications, and other literature that 
describe associated techniques and requirements in 
more detail.

Protocol Overview 

The Multi-network Exotic Plant Monitoring 
Protocol: A Collaboration among the Southern Plains, 
Sonoran Desert, and Chihuahuan Desert Networks 
(Folts-Zettner et al. 2016) describes the background, 
goals and objectives, sampling design, field methods, 
data management, reporting and analysis, personnel 
requirements, and operational requirements for 
monitoring high-priority vectors for the spread of 
exotic plant species in parks in park units in the 
Southern Plains, Sonoran Desert, and Chihuahuan 
Desert networks. 

The primary goal of the exotic plant monitoring 
program is early detection of invasive exotic plant 
species to enable park managers to respond rapidly by 
implementing appropriate management techniques 
to successfully eradicate them before populations 
become well established

The objectives of the exotic plant monitoring 
protocol are to:

●● Detect the initial occurrence of invasive exotic 
species in park units in areas of both high and 
low invasion probability. Early detection will be 

implemented along high probability areas, while 
low probability areas can be assessed during data 
collection for other protocols.

●● Determine changes in the status and trend 
(density, abundance or extent) of a subset of high 
priority species in selected areas. While all exotic 
species are monitored, special emphasis will be 
placed on species of major concern.

●● Determine changes in invasive species 
composition in park units, taking into account 
any management treatments that occurred 
between sampling intervals. For example, is an 
eradicated exotic replaced by a native plant or 
another exotic?

Data and information are shared with parks, NPS 
staff, and the public through a variety of reports and 
products. Network staff prepare data summaries 
that summarize observations. Every six years, each 
network produces park-specific status and trend 
reports. Additional products will be derived from the 
published reports.
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Protocol Activities
Data about the location, density and distance from 
the vector of exotic plants along high priority vectors 

are collected using the exotic plant monitoring 
protocol (Table 1) (Folts-Zettner et al. 2016) .

Sampling Design

Information regarding the sampling design is 
provided in Table 2. The methodology is designed 
to provide early detection of invasive exotic plants 
primarily along the highest risk invasion vectors 
(e.g., roads, trails, and waterways) for parks. The 
protocol utilizes a rapid sampling technique that is 

a repeated (every few years) sample so that trends 
over time can be estimated using a categorical data 
analysis approach. The results can also be represented 
spatially, and quickly communicated to park 
management or Exotic Plant Management Teams 
(EPMTs).

Data Quality Objectives

Data quality values and standards for implementation 
are provided in Table 3 through Table 6. 

For activities that involve quantitative measurements 
taken by field personnel, requisite Measurement 

Quality Objectives (MQOs) are defined in Table 4. 
Taxonomic standards are listed in Table 5, and Table 6 
defines data protection standards.

Table 1.  Protocol activity matrix for Multi-Network Exotic Plant Monitoring Protocol (Folts-Zettner et al. 2016). 

Category
Activity 
Number

Activity Description

Site Recon, 
Establishment, and 
Maintenance

1 Set up of the sampling block transect On the initial visit, vector blocks are laid out with survey stakes and 
50-meter tapes, and using a GPS to document the coordinates of 
the start and end points of each 50-meter sample block. On revisits, 
previously-collected GPS points are used determine the beginning/end 
points for each sample block (SOP #4)

Field Observations 2 Exotic plant observations in 4 distance 
classes per block

Record the density and distribution of exotic plants (using density 
classes) in 4 distance classes per block (SOP #4)

Sensor Data 3 Photography of Vectors Photography at beginning and end of each sampled vector (SOP #3).

Field Sample & 
Specimen Collection 
and Processing

4 Collection of field grab samples of 
unknown plants

Collect field samples as necessary to aid in species identification. 
Samples are collected near (but outside of) the vector block, scanned at 
600 dpi and then discarded (SOP #5)

External Data 5 Climate Analysis of nearby weather station and modeled data for temperature, 
precipitation, and potential evapotranspiration from variety of online 
sources. Used for synthesis reports, not in for annual reporting
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Table 2.  Activity-level sample design matrix for Multi-Network Exotic Plant Monitoring Protocol (Folts-Zettner et al. 
2016). 

Category
Activity 
Number

Activity Sampling Design Revisit Design

Site Recon, 
Establishment, and 
Maintenance

1 Laying Out Vector Blocks Targeted: systematic rotating panel design 
for the detection of exotic species along 
highest-risk vectors

–

Field Observations 2 Exotic plant observations in 4 
distance classes per block

Targeted: systematic rotating panel design 
for the detection of exotic species along 
highest-risk vectors

Rotating panel. The participating 
networks use different rotation 
intervals based on differing 
phenologies

Sensor Data 3 Photography of Vectors Targeted: systematic rotating panel design 
for the detection of exotic species along 
highest-risk vectors

Each time vector is sampled

Field Sample & 
Specimen Collection

4 Collection of field grab samples 
of unknown plants

Targeted: systematic rotating panel design 
for the detection of exotic species along 
highest-risk vectors

As needed

Table 3.  Data Quality Values (DQVs) for Multi-Network Exotic Plant Monitoring Protocol (Folts-Zettner et al. 2016). 

Category
Data Quality 
Value

Definition Protocol Considerations 

Intrinsic Data 
Quality

Accuracy Measurements reflect the true value of the 
parameter being observed. This applies to 
measures (e.g., length, width, position, quality 
value) or classes (species, types, or categories). 
Includes components of precision and bias.

Crew members are selected and trained with species 
identification skills and use of GPS instruments. Use of 
a survey tape by each crew member at the start of each 
sampling day and during the day as needed in order 
to ensure proper Distance Class assignment (SOP #4). 
Collection of field grab samples aids in the identification 
of unknown plants (SOP #5) 

Representativeness Measurements represent conditions at the time 
of sampling. Combined with accuracy, leads to 
repeatable data collection.

Sites monitored are high priority vectors and will only 
be compared to themselves over time. Density Classes 
and Distance Classes describe the magnitude of exotic 
infestation and spread into the interior

Contextual Data 
Quality

Comparability The degree to which data can be compared 
among sample locations, data sources, or 
periods of time.

Sites monitored are high priority vectors (targeted design) 
and will therefore only be compared to themselves over 
time. Standard operating procedures are identical among 
vectors. 

Timeliness / 
Currency

How recent the data need to be to be considered 
valid for their intended use. Data represents 
conditions and/or is available and in a format 
for use at the appropriate time in the decision-
making process.

Data are collected using a rotating panel design. Annual 
data summaries are prepared and synthesis reports are 
prepared every 6 years. Data management is conducted 
in accordance with SOP #7 SOP #9 

Completeness All data/ measures required to evaluate accuracy 
representativeness are present; incomplete 
data sets (either at a location, across sampling 
locations, or over time) lose utility or relevance. 
Data records contain values as planned across 
the period of record.

Methods, sampling plans, and analyses are designed 
and implemented so that they result in a complete 
dataset across space and the planned period of record. 
However, logistical issues and safety issues may result in 
an incomplete record. 

Representational 
Data Quality

Consistent 
Representation

Use of standard definitions when describing data 
quality or resource quality based on data

Provisional data are shared, but noted as not certified. 
Data certification takes place as described in Section 4.4 
of Folts-Zettner et al. 2016. 

Data 
Accessibility

Secure Access to data, products, and systems limited to 
appropriate audiences. 

Protected data may be released in limited cases only 
with park Superintendent or Chief of Resources approval 
following park procedures. Networks also are developing 
sensitive information plans. 
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Table 4.  Measurement Quality Objectives for Multi-Network Exotic Plant Monitoring Protocol (Folts-Zettner et al. 2016). 

Category Measure / Quality Indicator Quality Objective

Site Establishment Location accuracy - vector < 3 m

Field Observations Taxonomic Resolution Identifications made to the species level

Location accuracy - vector block < 3 m

Location accuracy -Distance Class < 2 m

Accuracy - Density Class To the Density Class level

Photo points Image resolution 10 megapixel 

Image format JPG w/ embedded metadata

Table 5.  Taxonomic standards to be used in Multi-Network Exotic Plant Monitoring Protocol (Folts-Zettner et al. 2016). 

Category Activity Standard to be Used Reference / Authority

Collection of 
Observational Data

Exotic species observations Field Subject Matter Expert Field crew lead w/ identification proficiency. Protocol lead 
helps with identification of unknown specimens via collection 
of field grab samples and scanning at 600 dpi.

Reporting of 
Observational Data

Exotic species observations Scientific Publication Floras used for identification and verification of exotic 
plants and grasses: Allred and DeWitt Ivey (2012), Diggs Jr. 
et al. (1999), DiTomaso and Healy (2007), University Press 
(1986),  Shaw (2012), Powell (2000). Additional flora used for 
identification and verification of grasses: Powell et al. (2008).

Table 6.  Data Protection standards for Multi-Network Exotic Plant Monitoring Protocol (Folts-Zettner et al. 2016). With 
the exceptions noted, all data collected are to be made publicly available in a timely fashion.

Category Type of Data Level of Protection Rules for Dissemination

Resource Data and 
Information

Exotic species observations No Protection None

Personally Identifiable 
Information

Non-NPS staff information Legally Protected Release of data to the public does not contain names.
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