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Integrated Spatial Planning is é

ÈAn explicitly spatial - temporal domain

ÈMulti - disciplinary , multi - sectoral , and multiple 
spatial agents

ÈPolicy- interventions cause irreversible change
È

ÈPolicy- interventions require resources

é this requires a set of models, methods, 
techniques, data, é, available in an integrated 
environment rather than in isolation
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Planning of policy actions
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What is a Policy Support System ?

ÈComputer - based information system

ÈSupports - not replaces - some or all phases of 
the decision - making process

ÈFacilitates learning 

È Interactive and user - friendly

ÈEmploys complex and weakly - structured decision 
contexts
ÁMany actors, factors, processes
ÁUncertainty
ÁConflicting aims of actors involved

(Adapted from M. Scott Morton, 1971 and George M. Marakas, 1999)
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DeSurvey IAM 

È Policy support system for: 
Integrated assessment of the impact of different 
external factors and policy options on a number 
of indicators relevant to desertification

È Provides assistance in: 

1. Understanding the important processes and 
their mutual interactions

2. Identification of current or future problems

3. Policy impact assessment

4. Evaluation of alternatives

5. Improving communication
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DeSurvey IAM - Characteristics

ÈFlexible and modular modelling framework that 
contains some 20 models at present

ÈModels operate at different spatial and temporal 
resolutions

ÁTemporal resolution: days, months, years

ÁTemporal horizon: 2030

ÁSpatial extent: countries and large regions 

ÁSpatial resolution: 1 ha - 1 square kilometer

ÈSystem dynamics approach with mutual 
interactions between components
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DeSurvey IAM - Characteristics

ÈDifferent configurations can be set - up depending 
on:

ÁProblem context

ÁData availability

ÁExtent of the area

ÁType of use

ÈAll configurations can include several spatial 
levels as well as models operating on different 
spatial and temporal resolutions
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User profile

ÈPolicy makers and analysts as well as their 
technicians 

Á(inter)national 

Áregional level

ÈFor strategic (inter)national and regional planning

ÈTo support ðnot replace ðdecision making

ÈTo facilitate analysis, learning and communication

prior to decision - making! 
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The DeSurvey IAM concept
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Contributing models

ÈVADAS: hydrology, crop growth (separate for trees 
and herbaceous) 

ÈPESERA: hydrology, vegetation growth, erosion

ÈPATTERN: hydrology, vegetation growth, erosion 
& soil depth, salinisation

ÈMetronamica: land use change, crop choice 

ÈMedAction: dynamic suitability, crop choice, 
natural vegetation, irrigation, land management

ÈMacro - economic model

ÈMicro - economic model
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Geonamica software platform: 
a modular way of modelling

Model library

Land use

Metronamica

Vegetation 
PATTERN

Macro -
economics

Hydrology 
PESERA/VADAS

Hydrology 
PATTERN

Vegetation 
PESERA

Vegetation 
VADAS

DeSurvey IAM

GEONAMICA

Climate 
scenarios
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Different configurations

Depending on problem context, data availability, 
area extent and desired use:

ÈHigh data availability, high level of detail, small 
area

ÁOum Zessar (Tunisia), Guadalentin (Spain)

ÈHigh data availability, low level of detail, large 
area

ÁSpain, Italy

ÈLimited data availability, low level of detail, large 
area

ÁPortugal



RIKS and University of Leeds 14

14

Metronamica
Macro- Economic Model
Micro- Economic Model

PESERA
PATTERN

VADAS

The DeSurvey IAM concept
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15

Contributing models

È Several  alternative models can be  incorporated:

ÁVADAS: hydrology, crop growth (separate for trees 
and herbaceous), crop choice) 

ÁPESERA: hydrology, vegetation growth, erosion
ÁPATTERN: hydrology, vegetation growth, erosion & 

soil depth, salinisation
ÁMetronamica: land use change, crop choice 
ÁMedAction: dynamic suitability, crop choice, natural 

vegetation, irrigation, land management
ÁMacro - economic model
ÁMicro - economic model
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Land use change over timeé

ÈLand use dynamics are complex and exhibit self 
organising behaviour 

ÈPlanners and policy - makers have a decisive 
influence on future land use

Challenge! 

Contradiction?  
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Socio- economics

ÈPopulation projections

ÈMacro - economic model to calculate economic 
developments: GDP, jobs, é, and to provide land 
use demands

ÈMicro - economic model for crop choice decisions

ÈLand use model for local dynamics and allocation 
to grid cells

ÈDynamic suitability to include input from 
biophysical models into land use decisions
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Local
89000 cells, 1x1 km

Regional
5 NUTS- 2 regions

National
Portugal in EU

Metronamica
Model at 3 coupled spatial scales
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Regional spatial interaction model

Regional
5 NUTS- 2 Regions

Based on input from macro - economic model and 
population projections,  

the regional model simulates interregional dynamics 
of economic activities, and the population

It allocates the new activity specified in the growth 
scenario, and also re - allocates existing activity 
among the regions at each iteration of the model 
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Local land use change model

ÈLand use demands from regional model

ÈCrop type decisions from micro - economic model

ÈCurrent land use

ÈSuitability of the location 

ÈZoning regulations 

ÈAccessibility 

ÈSpatial interaction
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OVERLAY- Tool:
Generating suitability maps interactively 



RIKS and University of Leeds 22

OVERLAY- Tool:
Generating zoning maps interactively 
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RIKSõ Cellular Automata
Land use model

Distance rules representing 
locational preferences of land 
uses in competition for space

È25 - 1000 m 
resolution;

Commerce

Industry

Housing

Forest WaterCommerce Industry Housing
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Land use change over time

Time Loop

Land use

& Interaction 

weights

&

Suitability

Zoning

&

&

Accessibility

Potential for 

change

=

Transition Rule

Cells change to land - use 
with highest potential 

until regional demands 
are met.

Land use at 

time T+1

Regional demands
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Local level ðstep 2

Allocation of crop types on agricultural land based 

on the regional demands for each crop type and 

spatially explicit characteristics

Land use

Crop choice

Detailed land use


