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1. Ecosystem Services 

http://www.metrovancouver.org, 2013 

http://www.metrovancouver.org/


(Greg Verutes, 2012) 



2. What is InVEST? 
 

 InVEST is a framework of « open source » models for mapping and 
valuing ES 
 

 Integrates multiple ES  
 

 Spatially explicit (GIS) 
 

 Decision support scenarios 
 

 Economic and biophyisic valuation 
 

• Developed by Natural Capital Project 
(http://www.naturalcapitalproject.org) 

http://www.naturalcapitalproject.org/


(Guerry et al 2012) 

2. What is InVEST? 



 Version 2.4.4 

 Regular updates 

 ArcGIS ArcView with Spatial 
Analyst 

 Open source with Python 

 Also works in stand-alone 
mode  

 QGIS, gvSIG… 

 

ArcGIS 

QGIS 

2. What is InVEST? 



 Software 
http://www.naturalcapitalproject.org/InVE

ST.html 

 

 Forum 
http://invest.ecoinformatics.org/  

 

 Mailing list: 
https://mailman.stanford.edu/mailman/list

info/invest-users  
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3. Available models   
InVEST 



 

AESTHETIC QUALITY 
Maps the visibility of features on a seascape or landscape 
BIODIVERSITY 
Characterizes habitat quality and quantifies relative habitat 
loss 
CARBON 
Quantifies and values carbon storage and sequestration in 
terrestrial ecosystems 
COASTAL PROTECTION 
Quantifies and values the benefits of nearshore habitats for 
coastal protection 
COASTAL VULNERABILITY 
Assesses the relative risk to coastal areas from storms 
CROP POLLINATION 
Quantifies and values the contribution of wild pollinators to 
agricultural production 
HABITAT RISK ASSESSMENT 
Evaluates the risk to marine or terrestrial habitats from 
anthropogenic factors 
MANAGED TIMBER PRODUCTION 
Values timber harvest 
MARINE FISH AQUACULTURE 
Estimates the harvest weight and value of farmed salmon 

MARINE WATER QUALITY 
Models concentration of pollutants at sea 
OVERLAP ANALYSIS 
Identifies areas of potential conflict between various human 
uses 
RESERVOIR HYDROPOWER PRODUCTION 
Quantifies the amount and value of hydropower produced by a 
reservoir 
SEDIMENT RETENTION 
Quantifies soil loss and retention and values the avoided cost of 
water treatment or dredging 
WATER PURIFICATION 
Quantifies nutrient retention, and values the avoided cost of 
water treatment 
WAVE ENERGY 
Models and values harvested energy from wave power facilities 

 15 models: freshwater, marine and terrestrial 



5. Quelques cas d’étude 

http://www.chesapeakebay.net/channel_files/17821/cameo_invest_git_presentation_2.pdf  

http://www.chesapeakebay.net/channel_files/17821/cameo_invest_git_presentation_2.pdf


Step Data requirements Process Output 

4.Description of models: provisioning 
4.1 Marine Fish Acquaculture (Tier 1) 



 Production and valuation functions: 

 

4.Description of models: provisioning 
4.1 Marine Fish Acquaculture (Tier 1) 



Step Data requirements Process Output 

4.Description of models: cultural 
4.2 Aesthetic quality (Tier 0) 



Step Data requirements Process Output 

Importance Score (IS)  

4.Description of models: cultural 
4.3 Overlap analysis (Tier 0) 



4.Description of models: cultural 
4.3 Overlap analysis (Tier 0) 



Salmon Troll Intra-activity weight 

Importance Score (IS) with intra 

and inter activity weight: 

Inter-activity weight 

4.Description of models: cultural 
4.3 Overlap analysis (Tier 0) 



4.Description of models: cultural 
4.3 Overlap analysis (Tier 0) 



4.Description of models: supporting 
4.4 Habitat Risk Assessment (Tier 0) 



Step 1. Likelihood of exposure of the habitat to the stressor 

and the consequence 

of this exposure 

 

Step 2. Risk value for each stressor-

habitat combination 

Step 3. Cumulative risk of all stressors on the 

habitats 

4.Description of models: supporting 
4.4 Habitat Risk Assessment (Tier 0) 



4.Description of models: supporting 
4.4 Habitat Risk Assessment (Tier 0) 



4.Description of models: supporting 
4.4 Habitat Risk Assessment (Tier 0) 



4.Description of models: supporting 
4.4 Habitat Risk Assessment (Tier 0) 



 Considers the physical transport and biogeochemical 
processes for simulating water state variables (e.g., 
contaminants, pollutants) in response to various management 
decisions under consideration by users.  

 

  Advection-diffusion model 

4.Description of models: supporting 
4.5 Water quality (Tier 0) 



4.Description of models: supporting 
4.5 Water quality (Tier 0) 



4.Description of models: supporting 
4.5 Water quality (Tier 0) 



4.Description of models: regulating 
4.6 Coastal vulnerability (Tier 0) 





4.Description of models: regulating 
4.6 Coastal vulnerability (Tier 0) 





5. Case study 
Application of marine 

InVEST to WCVI 
(Guerry et al, 2012) 
 

Problem 
 Creation of a MSP  
 
Ecosystem services 
 Food, water quality, 

habitat and recreation 
 



Methods 

 

 Interviews with stakeholders 

 3 management scénarios: 

i) Industrial expansion (more shellfish acquaculture, more 
floating homes)   

ii) Conservation (more usage restrictions)  

iii) Baseline 

5. Case study 



 Methods 

 

Production: 

 Shellfish acquaculture 

Cultural:  

 Recreation (kayak and floating homes) 

Supporting services 

 HRA 

 Water quality 

 

5. Case study 



 Results 

5. Case study 



Results 

Conservation scenario 

 Kayak route increase extension (57%)  

 98.998 USD (+18%) shellfish acquaculture 

 Decrease in the number of floating homes (-4) 

 Improovement of HRA (-75%)   

 Increase of water quality (32%) 

Expansion scenario  

 Shellfish farms (+5). Increase of  367.726 USD (67%) 

 Location of shellfish farms have low impact in WQ 

 More floating homes (+5) decrease WQ 

 Increase in HRA (18%)   

 No impact in kayak activity 

5. Case study 



5. Discussion 

 InVEST is useful for MSP  

- Clarifies objectives 

- Makes the tradeoffs explicit 

- Provides metrics for comparing alternatives  

- Facilitates an interactive and iterative engagement 

 New models are planned 

 Scenario generator 

 



(Guerry et al 2012) 

5. Discussion 
IMPORTANT QUESTIONS 

1. What are the relevant 
SE? 
 

2. Which level of 
complexity is necessary 
for modelling? 
 

3. Data? 
 

4. Which scenarios?  



Thanks! 

« InVEST ins’t a crystal ball that is going to tell us what to 

do…but it will help us to compare the options» (Anne Guerry, 

2012) 


