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 Land-use/cover change  (landscapes) 

Socio-economic change (communities)  

Local landscape – Technology – Tenure -… 
Proximate/immediate causes 

Land-use 
decisions 

Population – Poverty– Economic growth -… 
Underlying causes 

Parcel - household Parcel - household 

Interactions Interactions 
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Emergent landscape:

• Land-use/cover change

• Community change

Household

Farm

Temporal accumulation

Spatial aggregation

Interactive land-use decision

Constraints Opportunities
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Landscape agent

Spatial attributes

Ecological models

Household agent

Household attributes

Decision-making 
models

Village scale

Catchment/Community scale

Agent scale
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Landscape agent

Spatial attributes

Ecological models
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1. USP (Unit Stream Power based) 1. USP (Unit Stream Power based) 
erosion model allows scientists to erosion model allows scientists to 
set key parameters and set key parameters and 
stakeholders to plan management stakeholders to plan management 
optionsoptions

2. Visual results of simulated soil 2. Visual results of simulated soil 
erosion (responsive map and erosion (responsive map and 
chart) inform stakeholders about chart) inform stakeholders about 
environmental consequences of environmental consequences of 
management choicesmanagement choices
(linked to (linked to operational exampleoperational example))
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Users set global 
parameters, including policy 
factors
Navigation of different spatial 
attributes (elevation, slope, 
wetness, land use, etc.)

Multi-temporal maps of land 
use/cover, forest yield, 
landholdings

LUCC - Main cover types

LUCC - at different spatial 
scales
Forest yield of an area of 
interest
Forest yield of an area of 
interest

LUCC - Agricultural types

Dynamics of agricultural 
yields 

Population growth (by an 
empirical function)
Structural change in 
household income 

Change in average 
household income
Change in income inequality 
(Gini index)
Lorenz curve

Setting global factors and 
landscape navigation :

Spatiotemporally explicit outputs 
(convertible to standdard GIS):

Time-serries graphs (convertible 
to standard statistical packages):

Landscape dynamics indicators:

Socio-economic indicators:
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The Land Use Dynamic Simulator (GV LUDAS) is a multi-agent based simulation tool 
applied at catchment/community scale to simulate the respective impacts of policies,
incentives and constraints on land use decisions and resulting land conversion patterns.
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