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InVEST = Integrated Valuation of Ecosystem
Services and Tradeoffs
(software tool for mapping & valuation of ES)
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• Complex and data intensive 

• No way to integrate

• Often place-specific

• Usually biophysical or economic



• Biodiversity and Multiple services
• Biophysical or economic results
• Spatially explicit (mapped)
• Tiered design: simple or complex
• Driven by management scenarios
• Ready to use
• Flexible and transferable
• Use common terms ($$ and other)



• Biodiversity
• Ecosystem services

• Carbon sequestration
• Drinking water
• Flood control
• Hydropower
• Agricultural crop production
• Irrigation water (for ag)
• Native pollination (for ag)
• Commercial timber production
• Non-timber forest products
• Real estate value
• Recreation and tourism
• Cultural and aesthetic values



Tier 1 Tier 2 Tier 3

Modeling reality

Data reality

Less Data More Data

Simple Complex

Most Data
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Land use scenarios
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Mapping with 
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Policy implementation
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Test and apply tools in real-world conservation priorities



Integrating Ecosystem Services and Biodiversity 
Conservation in the Sierra Nevada, California

Dick Cameron, Rebecca Shaw,  
Holly Davis, Guillermo Mendoza



Biodiversity:
• Vertebrates: 26 Endemic, 190 threatened
• Plants: 405 endemic, 218 threatened,  ½  California’s 7000 vascular plants

Ecosystem services
• Water: 25% of power, 65% of water supply
• Recreation and tourism 
• Grazing and forage production
• Carbon storage
• Timber production

http://www.worldwildlife.org/wildworld/profiles/photos/na/na0527aS.html�
http://www.sierranevadaalliance.org/�




1. Map and value the Sierra Nevada’s natural 
capital (what is there, who is benefiting from 
it, and what is it worth?)

• Understand policy and market options at 
broad scales

• Characterize the flows of services at regional 
scale

• Develop applied, local demonstration project



Biodiversity – Tier 1
Objective: Develop methods to estimate components 
of biodiversity using broad, globally available data

Rarity – How common is this vegetation type or species in the 
region? Simple RWRI for NDDB weighting (data: USFS Calveg using WHR 
classification, CA NDDB)

Intactness – What is the relative level of human-caused land use 
change? Intactness is a function of developed area, intensive 
agriculture, road density, sensitivity of vegetation types to 
disturbance (data: USFS Calveg using WHR classification, TIGER roads, CDF Multi-source 
land cover data)



Rarity Intactness/”Habitat Quality”



Carbon Storage

How much carbon is currently being held in the forest? 
What is the carbon sequestration potential?

Method 1: “Fake Age” Estimated biomass based on 
stand size class for forest cover based on USFS (Smith et al. 
2005) estimates for other pools (standing dead wood, understory, dead and 
down wood, forest floor, soil ) (data: USFS Calveg using WHR classification)

Method 2: “Observed” based on stand survey and 
interpolation and same estimates for other pools (data: USFS R5 
Strata Grid, LEMMA program Oregon State Univ.)





Water Yield
Accounting for ecosystem processes, how much 

water will be available as runoff or recharge for 
groundwater?
(data: PRISM data for precipitation, monthly temperature, Root depth and LAI look-up 
tables- various sources, STATSGO soil depth and available water content)

Water Quality
What areas will saturate first and potentially 

contribute to degraded water quality?
(data: USGS National elevation dataset- derived slope and drainage area, 
STATSGO soil depth)







Given potential threats from development and fire, how will 
service production change?







Xixaola, 
Panama

FONAPA, 
Ecuador

Latin American 
Water Funds 
Platform



Water Fund Investment Prioritization

How should $10 M 
be spent? 

What activities? 

Where?

How should fund 
be spent? 

What activities? 

Where?

Where should new 
funds be 

developed?



• Water Funds Workshops
• Dominican Republic, Fall 2011
• Mexico, April 2012

• RIOS:  Resource Investment Optimization System
• Goal is to provide guidance on what activities to invest 

in, and where



1

2

3

1 Investment Portfolio
(Objectives, Activities, Budget, 
Diagnostic Screen, Priority Areas)

2 Estimated Return on Investme
(Estimate Returns)

3 Estimated Value of Science
(Business case for approach)

RIOS Outputs





Land Use Changes
• Which land use 
transitions do you 
want to cause?

•Will some be more 
effective than others?

•Will some factors be 
more important than 
others in determining 
the impact of each 
transition?

Activities
• Which activities 
can be used for 
each land use 
transition? Do you 
prefer some over 
others?
• Where can each 
activity be done?

• How much does 
each activity cost?

Diagnostic Screening

Objectives
What are the 

fund’s 
objectives?

Priority Area 
Selection

Budget
• What is the 
budget?

Activities
• How much does 
each activity cost?

• How do you want 
to spend it?

Investmen
t Portfolio



Estimate absolute 
returns for every 

objective from every 
possible investment

Pick the investment with 
the best ROI

Rank likely returns for 
every objective from 

every possible 
investment

Pick highest ranks

Estimate absolute 
returns

Diagnostic Screening Approach

Ranking Model 
Optimization

Dynamic Landscape 
Optimization
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• Erosion Control for Reservoir Maintenance
• Erosion Control for Drinking Water Quality
• Nutrient Retention (Nitrogen and Phosphorus)
• Flood Mitigation
• Groundwater Recharge Enhancement
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• Biodiversity and Social Objectives
• Refining Ranking Model
• Dynamic Landscape Optimization
• Quantify ROI with InVEST Tier 1 model(s)
• Compare science-informed vs. ad-hoc approach to 

conservation
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