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- Similarities: all three projects presented are based on:

- Cellular Automata(CA) modelling

- Participatory process

- NASZ

- Metronamicasoftware

- Differences:
- Three settings: Spain, Colombia, Australia
- Three scales: Regional, Metropolitan, Suburb
- Scenariotypes: adaptation of EU millennium, narrow 

breath, normative
- Timeframe: finished in 2015, 2017, underway

1. Introduction
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Why modelling?

9ǇǎǘŜƛƴΩǎ мс ǊŜŀǎƻƴǎ ǘƻ ƧǳǎǘƛŦȅ ƳƻŘŜƭƭƛƴƎ όнллуύ

1. Explain (very distinct from predict)
2. Guide data collection
3. Illuminate core dynamics
4. Suggest dynamical analogies
5. Discover new questions
6. Promote a scientific habit of mind
7. Bound (bracket) outcomes to plausible ranges
8. Illuminate core uncertainties
9. Offer crisis options in near-real time
10. Demonstrate tradeoffs / suggest efficiencies
11. Challenge the robustness of prevailing theory through perturbations
12. Expose prevailing wisdom as incompatible with available data
13. Train practitioners
14. Discipline the policy dialogue
15. Educate the general public
16 Reveal the apparently simple (complex) to be complex (simple)

none of these imply 
άǇǊŜŘƛŎǘƛƻƴέ
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Among its many definitions:

- Models allowing for the simulation of geographic space 
evolution

- Powerful models for understanding spatial phenomena and 
processes

Cellular automata modelling

New GIS generation
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NASZ ςneighbourhood, accessibility, suitability, zoning

TP

Derived
Products

(Indicators)

Zoning

Neighborhood

Accessibility

Suitability

Land-use ς2 dates

Simulated Land-use
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Model calibration and validation
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2. Modelling land use dynamics in Doñana National Park 
and its hinterland (DUSPANAC)

www.geogra.uah.es/duspanac



WhyDoñana?

Å Threats
Å Data availability
Å Relevance
Å Variety of land use classes
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Doñanaςland use changes 1990 ς2000 - 2006
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Modelling natural protected areas land use

DoñanaNational Park

ïChallenges:

ÅNational Park since 1969 and UNESCO World Heritage 
since 1994
ÅLong calibration period ςdata needs
ÅProfound conflicting interests
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Doñana 



Doñana

ÅNational Park area: > 50,000 ha

ÅModelling area: > 300,000 ha

ÅNatural values:

ÅDiverse ecosystems (marshes, coastal dunes, 

Mediterranean forest, riparian formations)

ÅBiodiversity

ÅEmblematic species ςIberian Lynx, Imperial Iberian Eagle

ÅCultural values









±ŀƭǳŜǎΧ ŀƴŘ ƛǎǎǳŜǎ

ÅIntensive agriculture

ÅErosion

ÅUrbanization



The model attempts ŀǘ ŀƴǎǿŜǊƛƴƎ ǉǳŜǎǘƛƻƴǎ ƭƛƪŜΧ

Å²Ƙŀǘ ƛŦΧΚ ςStory lines / scenarios

ÅOn land use changes:

ïIncrease or reduction of some uses

ïChange patterns

ïInter-relations among land use classes
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Scenarios Scenario 1 ςά{ƘŀǊŜŘ ƪƴƻǿƭŜŘƎŜέ
Main driver: Technology

Scenario 3 ςά5Ǌȅ Doñanaέ
Main driver: Climate change

Scenario 2 ςάDoñanaǘǊŀŘŜ ƳŀǊƪέ
Main driver: Globalisation

Scenario 4 ςά!ŘŀǇǘƛǾŜ Doñanaέ
Main driver: Awareness

What future we want? Scenariodevelopment
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Participatory approach
StakeholdersΩ vsǎŎƛŜƴǘƛǎǘǎΩ role

ÅDifferent interests

ïResearch

ïPolicy making and management

ÅDifferent capacities

ïKnow how

ïKnow what

ÅCooperation is a must if the model is to be used
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Analytical  / technical domain Discursive / participatory domain

Calibration

Knowledge of:
- Modelling tools
- Methodologies
- Land use change

(pattern and quality)

Knowledge of:
- Study area
- Local land use
conflicts

- Planning actions

Why participatory modelling?
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Policy makers who are actively involved in model 

development are likely to find model outcomes, 

such as planning recommendations or 

environmental indicators derived from future land 

use scenarios difficult to reject (Voinovand Bousquet2010)

Why participatory modelling?
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Workshops participants

ÅManagers

Å Local councils

Å Farmers

Å Cattle ranchers

Å Pilgrims associations

Å Environmentalists

Å Scientists

ÅGovernment officials
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tŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƴǘǊƛōǳǘƛƻƴ

ÅScenario development

ÅDefining study area ςGuadiamarriver basin

ÅSelecting data sets ςAndalusia (from 1956 to 2007)

ÅGrouping land use classes

ÅAssisting on land use dynamics understanding

ÅAssisting on suitability composite maps

ÅResults and process evaluation
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Integrated tasks: stakeholders - scientists
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Three workshops, nine activities at Doñana



1957-1999 simulation
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Results

Scenario 1 ςά{ƘŀǊŜŘ ƪƴƻǿƭŜŘƎŜέ
Main driver: Technology

Scenario 3 ςά5Ǌȅ Doñanaέ
Main driver: Climate change

Scenario 2 ςάDoñanatrade
ƳŀǊƪέΦ aŀƛƴ ŘǊƛǾŜǊΥ
Globalisation

Scenario 4 ςά!ŘŀǇǘƛǾŜ
DoñanaέΦ aŀƛƴ ŘǊƛǾŜǊΥ
Awareness



DUSPANAC conclusions, issues and limitations

ÅObjectives met

ÅData availability and data quality

ÅCalibration

ÅFalse expectations

ÅVisualization
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3. Bogota Land Development Model (BoLD)

Lina Rozo, https://www.kienyke.com/noticias/bogota-ciudades-con-peor-trafico-del-mundo

- Economic growth since 2001

- Traffic congestion - Bogota in the top five

- Pollution

- Public Health issues

- AFD (France AID) project
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- Traffic congestion in the public and political debate

- 2015 Local elections ςpublic transport proposals

- Objective

- To develop a LUCC model to evaluate public transport alternatives 
ςBogota Land Development Model (BoLD)

Context to BoLD
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- Study area

- Bogota and the municipalities located to its West: Funza, 
Mosquera, Madrid, Focatativá, Cota and Soacha

- 7.5 million inhabitants (Bogota holds 6.5 million)

Methods
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Data
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Scenarios

- Stakeholders workshops and interviews with administration officials
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Scenarios

- New road and train alternatives
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Guillermo Torres (Revista Semana). Availableat
http://www.semana.com/tecnologia/novedades/articulo/transmilenio-estas-son-las-estaciones-con-wifi-gratis/380288-3

Transmilenio

- Current Bus Rapid Transit (BRT) system in Bogota
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El Tiempo (http://www.eltiempo.com/bogota/voy-y-vuelvo-reserva-thomas-van-der-hammen-41019)

Van der Hammenreserve
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