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The development of an environmental module in the 
global integrated assessment Model WILIAM 
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The environmental module in WILIAM (Figure 1) consists of: 

- A land use module composed of  

o The supply side is developed with databases from FAOSTAT and with the LPJml 

model for land use maps, crop yields and biomass potentials. 

o The demand side based on FAOSTAT data on diet and food consumption and 

production. 

o A land use allocation module including for Renewable Energy resources (RES). 

o A climate module based on C-ROADS computing greenhouses emissions (GHG) 

coming from land activities and LUC. 

- A water module built with datasets from AQUASTAT and LPJml for computing water 

supply (rivers, dams and groundwater) and water demand per sector (Agriculture, 

Industry, Households) coming from the Input/Output table (related to the economic 

module).  

- A module assessing climate change impacts on the environment such as crop yields, 

biomass production etc. 

  

- In the ENV module, the nexus between land, water and energy will 

be studied since land and water competition will occur between 

food, biofuels and RES. 

- The module is built with system dynamics approach (Vensim® ) 

- The LPJml allows the calculation of future potential crops for 12 

rainfed and 12 irrigated crop types (CFT) but also will give the 

potentials of woody and grassy biofuels 2G. 

- The potential expansion takes into account biodiversity with the 

inclusion of various datasets on endemic species, protected areas, 

wetlands etc. 

- The methodology for estimating GHG emissions from land uses and 

land use changes, in particular CO2, CH4 and N2O emissions, is mainly 

based on IPCC 2006 Guidelines (Volume 4) and CROADS Climate 

Simple Model. In the method (Figure 2), three main specific carbon 

pools are considered: biomass, dead organic matter and soil carbon, 

together with different agro-ecological zones, land uses, and 

management options in cropland, grassland and forest land. 
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Figure 1: Conceptual diagram of WILIAM environmental module.  

Figure 2: Methodology for estimating GHG emissions.  
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