
MONITORING ECOLOGICAL 

COMMUNITIES ON NPS LANDS:  AN 

ECOSYSTEM BASED APPROACH



Vital Signs

“A subset of physical, chemical, and 
biological elements and processes 
of park ecosystems that are selected 
to represent the overall health or 
condition of park resources, known 
or hypothesized effects of stressors, 
or elements that have important 
human values”



Cumberland Piedmont Network Intro



Vital Signs at Cumberland Piedmont 

Network (CUPN)

• Vegetation  
communities

• Water Quality and 
Quantity

• Rare Plants
• Ozone and Foliar 

Injury
• Landscape 

Dynamics

• Invasive Plants
• Forest Pests
• Cave Meteorology
• Cave Crickets
• Cave Bats
• Cave Aquatics
• Allegheny 

Woodrats



Vegetation Monitoring Goals and 

Monitoring Objectives

Assess status and trends.

–Detect meaningful changes park-wide 
and correlations to stresses.

• Detailed plot data and repeated visits

–Determine ecological integrity scores 
of key vegetation communities

• Ecological integrity criteria approach



Ecological Integrity Assessment

• Level 1: Remote - uses remotely 
sensed imagery and data in a 
Geographic Information System

• Level 2: Rapid - uses rapid, on the 
ground, field assessment.  This is 
NatureServe’s project focus.

• Level 3: Intensive - uses more 
complete, mostly quantitative data from 
an on the ground field assessment.



Types of Plots

• Intensively sampled plots

– Can apply “Level 3” metrics

– Quantitative detailed data to answer 
monitoring objective 1

• Less intensively sampled plots

– Can apply “Level 2” metrics

– Helps us answer monitoring objective 
2



Other Federal Partners

• Northeast Temperate Network

• Eastern Rivers and Mountains 
Network Vegetation Community 
Monitoring

• EPA

• US Forest Service



GRTS

• Generalized Random-Tessellation 
Stratified (GRTS) Design.

• Similar in concept to simple random 
sample but eliminates the 
“clumpiness” often exhibited in SRS.

• Emphasizes spatial balance.

• Probability sample-allows for 
unbiased inferences.



Methodology:  Plot Stratification



Target Community Site Selection

• Literature suggests that areas/vegetation 
communities of interest be stratified using 
abiotic factors.

• Stratification on a dynamic variable such as 
vegetation type has been problematic because 
vegetation changes in time.

• Further, a sampling design with strata based on 
vegetation types prevents inferences about those 
vegetation types not sampled. 

• An alternative to stratification by vegetation 
type is stratification based on a more permanent 
landscape feature such as elevation, slope, 
aspect, or geology.



Target Communities



Why monitor key communities?



Glades/Barrens



Glade Flora (all photos courtesy of Tom Govus)

Pediomelum subacaule (Nashville breadroot)



Glade Flora

Ratibida pinnata (prairie coneflower)



Glade Flora

Asclepias viridis (green milkweed)



Glade Flora

Ruellia humilis (glade petunia)



Glade Flora

Scutellaria leonardii (glade skullcap)



Glade Flora

Sedum pulchellum (widow’s cross)



Key Communities

• Glades/barrens/woodlands

• Wetland and Riparian Forests

• Old fields/successional
shrublands

• Bogs/Fens

• Cliffs



Level III Data Collection



Level II/III Data Collection



Level II Data Collection



EIA Rank Calculator



Park-Wide Analysis Example



Park-Wide Summary Analysis 

Example



Park-Wide Summary Analysis 

Example



Individual Metric Reporting

Metric type Metric Metric Cutoffs

Rating for Park

Landscape Structure Forest patch size

100+ ha Good

10-100 ha Fair

0-10 ha Poor



Combined Metric Scores

Metric type Metric Rating for Park

Landscape Structure
Forest patch size

Good

Anthropogenic land use
Good

Structure

Stand structural class
Fair

Snag abundance
Good

CWD Volume
Fair

Composition

Tree regeneration
TBD

Tree condition
Good

Biotic homogenization
TBD

Indicator species - invasive exotic plants
Good

Indicator species - deer browse TBD

Function

Tree growth and mortality rates
TBD

Soil chemistry - acid stress
Fair

Soil chemistry - nitrogen saturation
Fair

Earthworms
TBD

Ratings Good 

Fair

Poor



Q&A

RICKIE_WHITE@NATURESERVE.ORG


