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Ecosystem Services

The benefits humans derive from ecosystems (MEA 2005)

Provisioning services such as food, water, timber, habitat, and fiber

Regulating services that affect climate, floods, disease, wastes, and water quality
Cultural services that provide recreational, aesthetic, and spiritual benefits
Supporting services such as soil formation, photosynthesis, and nutrient cycling
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Our Conceptual Envelope Model
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Study Approach
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Incremental Approach
to Multi-scale Analysis

Habitat/Maintenance of Biodiversity
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Gap Analysis Products and Data Sources
(Southwest Regional Example)

Deductive Habitat Models (817 spp)

 Knowledge based/expert based
« Wildlife Habitat Relationships

e Habitat based

e Top down - general to specific

Land Ownership/Stewardship

> Habitat Models

Land Cover (125 classes;
Group 5 & 7 NVCS)




Cluster Metrics to Measure Biodiversity
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Regional Analysis




Rio Grande San Pedro Southwest

(9,723 km?) (8,317 km?) (1,389,000 km?)
Total
Number
Species/
Biodiversity Classes in
Metric (Richness) Max Mean SD Max Mean SD Max Mean SD SwW
Vertebrate Species Richness
All 258 141.32 37.33 260 162.72 31.73 271 110.46 37.20 817
Amphibians 7 2.14 0.92 7 1.55 0.87 11 1.41 1.03 37
Birds 154 65.22 22.01 174 76.45 19.73 180 54.94 22.98 435
Mammals 71 50.03 14.00 75 56.71 11.18 78 40.97 12.48 215
Reptiles 49 23.93 11.39 41 28.00 7.69 54 13.14 10.58 130

Bats 18 13.16 2.18 23 17.74 3.66 24 11.23 4.22 30



Rio Grande San Pedro Southwest

(9,723 km?) (8,317 km?) (1,389,000 km?)
Total
Number
Species/
Biodiversity Metric Classes in
(Richness) Max Mean SD Max Mean SD Max Mean SD SW
T & E Species
Richness 10 4.19 1.56 7 3.89 1.26 11 3.81 1.55 21
Harvestable Species Richness
All 35 15.60 5.20 36 17.79 3.62 48 14.54 5.23 93
Big Game 8 3.91 1.72 9 5.02 1.77 10 417 2.07 15
Furbearers 13 7.34 2.31 10 6.50 1.42 15 6.10 2.12 21
Small Game 20 5.03 2.32 20 6.91 1.95 22 4.07 2.52 36
Upland Game 11 5.26 2.16 11 7.16 1.94 14 4.66 2.22 31
Waterfowl 24 33 1.41 23 0.09 0.65 25 0.47 1.89 25

Ecosystem
Diversity 13 4,55 1.86 13 5.68 1.73 20 4.45 2.32 125



All Species T & E Species
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Visual Displays




Radar Graphs

Habitat/Maintenance of Biodiversity
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Average Index Value

Average of each mapped pixel value in study area
/highest mapped pixel value in area.



Bar Graph
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General Conclusions

« Deductive modeling appears promising for mapping and quantifying
metrics of habitat provisioning at multiple scales;

» First level effort to cluster species distribution models into functional
groups (metrics) is underway at local and regional scales;

 Ultimately should be applicable to national scale via EPA & USGS/GAP
Initiative;

* Provides reference conditions for alternative future scenarios (e.g.
climate change, urbanization);

» Establish common sense indicators of ES for end-user and decision
maker needs, e.g.

» Landscape Conservation Cooperatives
 State Wildlife Action Plans
» Potentially also for IPBES, TEEB, GEO BON, DIVERSITAS, etc.



Species Richness & Mapping Approach by Scale
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