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Presentation Outline

e What is CAPS?

 Important concepts, terms &
considerations

e CAPS components & applications



Conservatmn Assessment & Prioritization
System (CAPS)

Assessing ecological integrity and
supporting decision-making for
land conservation, habitat
management, project review &
permitting to protect biodiversity
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Ecological Community ¢;
Approach
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. ...the long-term capability of the ecologic
community to sustain its composition,
structure and function and thus also its

1 ‘r?s'i_liency to stress












metrics

The CAPS Analysis Integrity

GIS data Land cover
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Land cover is mapped based on
several GIS data layers
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Land cover mapping
Ecological communities

Forested
Deciduous forest Wetlands & aguatic
Mixed forest Riverine
Conifer forest First order flatwater
Forested wetland First order pool-riffle
First order plane-bed
Nonforested uplands First order step-pool
Shrubland First order cascade
Powerline Shrubland Second order flatwater
Old field Second order pool-riffle
Grassland Second order plane-bed
Cultural Grassland Second order step-pool
Cliff & Steep Slope Second order cascade

Wetlands & aguatic

Palustrine
Shrub Swamp :
Emergent Marsh S!xth order fIaIwa_ter
Sixth order pool-riffle
Pond Sixth order plane-bed
Vernal Pool Sixth or der gtane |
L acustrine Xth order Siep-poo

e Sixth order cascade
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Ecological setting is determined for each point in the landscape
is defined from GIS data

Degree-days

Flow gradient

Degree-days

Ecological setting




Ecological Setting o Fringe Buttonbush Swamps
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Ecological Setting

Flow gradient

Hydroperiod



Ecological Setting Variables:

Temperature

« Growing season degree-days
* Minimum annual temperature

Chemical & physical substrate
* Soil pH
» Soil depth
« Water salinity
* Water CaCO, content

Geomorphology

« Channel constraint (sinuosity)
« Landscape position

Moisture

e Available soil moisture
 Relative humidity

Hydrology
« Water depth
« Hydroperiod
* FHow gradient
* Flow volume
* Tidal influence

Solar energy
 |[ncident solar radiation



Several landscape metrics are calculated based on the land cover
map and other data
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CAPS Integrity Metrics
Stressor metrics

Road Intensity Edge effects
Road salt intensity
Road traffic intensity
Road sediment intensity

Wetland buffer imperviousness

Biotic alterations
Non-native invasive plants

Development Intensity Non-native invasive earthworms

Habitat loss |
Watershed habitat |oss Watershed percent impounded
Watershed imperviousness Upstream road crossings

Mowing & plowing intensity  pgm intensity
Fertilizer intensity

Point-source pollution Water withdrawals
Emissions intensity . :
Domestic predators Resiliency metrics
Mesopredators Connectedness

Similarity



CAPS Integrity Metrics:

Wetland buffer imperviousness

mpervious Surface

60.4% of regulatory
wetland buffer in
impervious surface


















CAPS Integrity Metrics:
Edge effects

High edge effects




CAPS Integrity Metrics:
Scaling

Weight

Integrity metrics can use
different distance relationships
Distance when an assessing a cell




CAPS Integrity Metrics:
Connectedness

highly constrained point
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CAPS Integrity Metrics:
Watershed metrics

Full watershed above a point Constrained watershed
Based on time-of-flow model



Metrics are combined into an index of ecological integrity
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Index of
Ecological Integrity






Ecological Condition

...refersto the current ecological status of an
ecosystem within its ecological setting, in terms of
Its biophysical characteristicsrelativeto a
reference standard condition.

Ecological Integrity

.. refersto the long-term capability of the
ecosystem to sustain its composition, structure and
function and thus also itsresiliency to stress.




Important Considerations & Challenges

o Limitation of wetland classification systems
* The dynamic nature of wetland systems

o Legacy effects of past land use

 Timelags

e Determining the relationship between stressors
(local & landscape) and condition

 Validating landscape-based models
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CAPS three-Tiered Approach

 Level 1: Landscape-level assessment (CAPS) —
A comprehensive landscape-level analysis of ecological
Integrity based solely on Gl S-derived metrics

 Level 2: Rapid Assessment (RAM) — A relatively
guick site- level analysis estimating ecological condition
based on direct field observations of condition and local
stressors

 Level 3: Site-level Assessment (SLAM) —A

combination of rapid and intensive field sampling to assess
ecological condition of a particular site



Role of Landscape-based Assessments

 Rigorous modeling of landscape-scale stressors

e Comprehensive coverage (all wetlands are
evaluated)

e Quantitative (allows scenario testing)

o Assesses Ecological Integrity

— Predicts future condition

— Accounts for time lags in effects of stressors on
ecological condition



Applications

Land acquisition

Prioritize sites for enhanced regulatory protection
Prioritize sites for environmental restoration
|dentification of degraded wetlands

Predict impact of climate change on the amount and distribution
of wetland community types

Monitor change in wetland community characteristics over time
Monitor changes in wetland integrity and condition over time

Increase understanding of how development, land protection,
and BMPs affect ecological condition

Project review, permitting and mitigation design

Evaluate performance/success of restoration efforts, mitigation
projects and mitigation banks

Establish standards for ecological condition and integrity



Prioritizing sites for ecological
restoration

o Assessment of Ecological Integrity

e Scenario Analysis
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T % T

Connectedness Best
3 1301.12 100
2 813.41 62.5
4 194.60 15.0
6 141.15 10.8
5 117.24 9.0
1 65.25 5.0

S
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Monitor changes in wetland integrity and
condition over time

o Assessment of Ecological Integrity

« SLAM/RAM
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Increase understanding of how
development, land protection, and
BMPs affect ecological condition

o Assessment of Ecological Integrity
 Stressor mapping

e Scenario analysis
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Index of Ecological Integrity (1El)




Road Intensity




Development I ntensity
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Edge Effects




Similarity




Connectedness




Number of Middens per Plot

12
11

10

Lumbricus terrestris — Upland Forests
Deerfield Watershed

n =96
Logistic Regression
P =0.0003, p2=.10
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Number of L. terrestris middens

Lumbricus terrestris — Upland Forests
Deerfield Watershed
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Project review, permitting and
mitigation design

e Scenario Analysis

« SLAM/RAM



Scenario Analysisin CAPS:
Route*11 Project

Landscape Ecology Program
Department of Natural Resources Conservation
University of Massachusetts, Amherst



Route 11 Extension
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Biodiversity value
Base scenario




Biodiversity value
With Route 11 v3




Results: 3 highway alternatives

A Ecological Integrity
Community vl v3 v3 (np)
Deciduous forest 442 474 621
Coniferous forest 59 70 86
Forested wetland 73 75 08
Powerline shrubland 2 2 2
Non-forested wetland 4 4 5
Farmed wetland 3 3 4
Headwater stream 13 13 14
Perennial stream 36 36 39
Coastal river 3 3 3
Pond or lake 4 4 4

TOTAL 638 686 876



Funding and Other Support Provided by:

MA Office of Energy & Environmental Affairs

= Federal Highway Administration
2 US Environmental Protection Agency
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The Nature Conservancy
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USDA'’s Cooperative State Research, Education, and Extension Service (CSREES) is our federal partner, providing federal assistance and
program leadership for numerous research, education, and extension activities.



