
Software and Tools session for integrating 
Ecosystem services in Systematic Conservation 

Planning 

InVEST 
Integrated Valuation of Environmental Services and Tradeoffs 



What does it aim to do ? 

Quantify and map the value of environmental 
services 

Inform decisions about natural management 

  Optimise natural ressources management 

  Improve biodiversity protection 

  Ensure natural ressources exploitation, energy 
production 



What does it aim to do ? 

A lot of models to cover the most cases as possible 
Marine Terrestrial & Freshwater 

Wave energy 
Coastal vulnerability 
Coastal protection 

Marine fish aquaculture 
Aesthetic quality 

Fisheries and Recreation 
Habitat Risk assessment 

Habitat quality and rarity 
Carbon storage and 

sequestration 
Reservoir hydropower production 

Nutrient retention 
Sediment retention 

Managed timber production 
Crop pollination 



Example of two models 

Case of Kaimana : 
What are the effects of land use and land cover 
changes on nutrient and sediment runoffs ? 

→ Nutrient Retention and Sediment Retention can 
help us to answer this question. 



Inputs 
Nutrient Retention Sediment Retention 

DEM 
Watersheds & Sub-watersheds 

Precipitation 
PET 

PAWC 
Soil depth 

LULC 

Biophysical table : root depth, etc. 
Water purification threshold table 

Valuation table 

DEM 
Watersheds & Sub-watersheds 

Rainfall erosivity 
Soil erodibility 

LULC 

Biophysical tabe : USLE C & P factors, 
sediment retention values 

Sediment valuation table : time and 
valuation for dredging, cost and time of 

sediment removal, discount rates 

Sediment threshold table : reservoir life 
times and dead volumes, annual load 



Inputs 

For all of these inputs, broad, general data can be 
used, as very specific, accurate data, knowing 
that the outputs quality depends on inputs quality. 



Outputs 

These two models are Tier 1 models, so InVEST 
gives absolute values in the output rasters. 

If runs are done on several scenarios without 
valuation inputs, we get only biophysical results. 



Nutrient Retention run 

→ Nutrient Retention...Nutrient export 

   Mean        Total 



Nutrient Retention run 

→ Nutrient Retention...Adjusted load values 

   Mean        Total 



Sediment Retention run 

→ Soil Loss...Soil loss 

   Mean       Total 



Sediment Retention run 

→ Soil Loss...Sediment retained 

   Mean       Total 



Sediment Retention run 

→ Soil Loss...All sediment retained adjusted 

   Mean        Total 



Sediment Retention run 

→ Soil Loss...Sediment export 

   Mean       Total 



Outputs 

These two models are Tier 1 models, so InVEST 
gives absolute values in the output rasters. 

If runs are done one several scenarios without 
valuation inputs, we get only biophysical results. 

The valuation output would be at sub-watershed 
scale too. 



Limits 

Sub-watershed : about 4000x4000 cells limit 

Numerous packages : inputs very specific formats 
(projection, resolution, grid types), intermediate 
data incorrect format, unexpected closures, … 

Long running times : limit number of sub-
watersheds; study region can't be too wide. 



Then, how does it suits our needs ? 

Valuation based on the most accurate data we 
have. The more accurate the data, better the 
biophysical and valuation outputs. Multiple 
scenarios have to be tested to get the best plan 
(different land use and land cover, habitats, etc.). 

=> evaluating trade-offs for multiple uses. 
=> decision 



How widely used is it? 

Developed by Natural Capital Project. 

Used everywhere for valuation work : 
Governments, NGOs, corporations managing 
natural resources, research....  



How widely used is it? 

Sumatra : Phosphorus export 

             
  Latin America 
             


