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1. Introduction  

Land Use Cover 

• Standard information used by the governments in 

order to make decisions; 

 

• It is a result of complex system composed by an 

environmental, social and economic factors 

interactions. 



• LUCC has impacts in biotic diversity worldwide, global 

climate warming and impacts on regional and local 

climate change. 

 

• Lambin (2003) has identified 5 high-level causes for 

LUCC: 

1) resource scarcity;  

2) the change of diagnoses produced by the markets; 

3) the policy interference.  

4) loss of adaptive capacity. 

5) the changes in social organization. 

1. Introduction  

Land Use Cover Change 



• The majority of the European inhabitants live in urban 

areas; 

 

• Main factors that contributed to urban sprawl in the 

past: population that wanted to live outside the cities, 

far from  traffic, noise pollution, crime and land 

speculation. 

 

 

• Spreading cities with conflicting changes between the 

urban and rural areas; 

1. Introduction  

Urban Sprawl 



• Critical LUCC at local level: urbanization. 

 

• Consequences: losses in cultivated land with costs on 

agricultural production; 

 
 

1. Introduction  

The main impacts are:  

 

a) farmland decrease and fragmentation;  

b) impacts on food production;  

c) landscape multifunctionality;  

d) soil protection as a scarce resource. 

LUCC in peri-urban areas 



1. Introduction  

Case Study 



Urban areas and urban grow (1995-2010) 

1. Introduction  

Agricultural areas and losses (1995-2010)  



 

 

• Identify dynamics of land use change, focusing in 

agricultural areas with high land consumption by 

built-up areas; 

 

• Identify land use past evolution and the agriculture/ 

urban agent’s future intentions; 

 

• Create a tool based on agent-based model to 

simulating LUCC with different socio-economic 

scenarios; 

 

• Create new policies and programs. 

2. Objectives  



Stage 1: 

questions 

Stage 2: identify 

the model 

elements   

Stage 4: identify the 

agents (characteristics, 

dynamic) 

Stage 3: Data 

collection 

Stage 7: Model 

exploration 

Stage 6: Model 

calibration 

Stage 5: Model 

implementation 

3. Methodology  



• The simulation reproduces real systems and can be 

divided into space and time; 

 

• Computer simulations are widely used to verify the 

efficiency of the models; 

 

•The abstract models are often real system (real 

world) “abstractions”  
 

3. Methodology  



 

• Represent spatio-temporal phenomena; 

 

• ABM agents are able to interact between each other 

in accordance with a cognitive model establishing the 

connection between their autonomous objectives and 

the environment;  
 

3. Methodology  

Agent Based Model 



• Involve resources at the computer modelling allowing 

a multiplicity of applications; 

 

• ABM approach incorporate the human decisions. 

 

3. Methodology  

Agent Based Model 



 

 
 

 

• Scenarios enumerates perceptions about alternative 

future, where hypotheses could be realized; 

 

• It is seen as a method to obtain future images, in 

which decisions can be made. 
 

3. Methodology  

Scenarios 



 

• Face-to-face interviews are considered by 

communication in place and time; 

 

• The advantages of face-to-face interviews in order to 

other kind of interviews are the personal interaction; 
 

 

 

 

3. Methodology  

Farmers Interviews 



 

 

• farmers age; 

 

• farmland size; 

 

• If the farmer is owner or tenant; 

 

• If the farmer intends to expand the farmland: where 

and which distance from their current farmland? 

 

• which distance from their current farmland to water 

bodies or hydrographic network?;  

 

• If the farmers intend to change his activity. If yes: sell 

fully or partially the farmland, if partially, how much? 
 

 

 

 

 
 

 
 

3. Methodology  

Farmers Interviews 



• A0 – Farmers’ intentions of transforming farmland (by 

2025). 

 

• A1 – Farmers intention of transforming farmland in a 

context of demand for agricultural production (2025). 

 

• A2 – Farmers intention of transforming farmland in a 

context of decrease in agricultural production (2025). 

 

• A3 – Farmers intention of transforming farmland in a 

context of increasing urban growth (2025). 

3. Methodology  

Scenarios 



 

 

 

Land use at scale 1:25 000 (2010); 

 

8 land use classes: 

  

1. Artificial surfaces;  

2. Non-irrigated arable land; 

3. Permanently irrigated land; 

4. Permanent crops; 

5. Pastures; 

6. Heterogeneous agricultural; 

7. Forest; 

8. Water bodies. 
 

 

3. Methodology  

GIS Data 



3. Methodology  



 

 

• Currently, there are a wide range of platforms for 

simulating with ABM; 

 

• NetLogo is one of the most widely used; 

 

• NetLogo provide a powerful programming language 

and is often used in modelling natural, social 

phenomena and complex behaviours systems with 

temporal dynamics.  
 

3. Methodology  

Software 



A0 - Farmers’ intentions of transforming farmland 

 

Farmers interact with each other. They competing for a 

specific land use class, according to their specific aims. 

3. Methodology  

Class 2010-

2025 (V) 

2025 

(%) 

Artificial surfaces 0 11.404 

Non-irrigated 

arable land 

 

-0.323 8.762 

Permanently 

irrigated land 

 

1.09 12.104 

Permanent crops 0.988 18.241 

 Pastures  -0.088 2.1 

Heterogeneous 

agricultural  

-0.423 8.276 

Forest  -1.246 39.022 

Water bodies 0 0.147 



A3 - Farmers’ intentions of transforming farmland 

 

3. Methodology  

Class 2010-

2025 (V) 

2025 

(%) 

Artificial surfaces 2.015 13.419 

Non-irrigated 

arable land 

 

-0.19 8.895 

Permanently 

irrigated land 

 

-0.307 10.707 

Permanent crops -0.259 16.994 

 Pastures  -0.051 2.137 

Heterogeneous 

agricultural  

-0.378 8.321 

Forest  -0.83 39.438 

Water bodies 0 0.147 



 

 

 

The participatory modelling is a stage that incorporates 

the stakeholders (farmers and decision makers) to 

support the outcomes obtained.  

 

The participatory aims modelling is:  

 

1) clarify potential conflicts;  

2) tool for deliberations and consensus;  

3) clarify the uncertainties; 

4) gain acceptance with the outcomes;  

5) interpret results with the stakeholders, in order to 

create new policies.  

3. Methodology  

Participatory modelling 

 



• It allows a comprehensive analysis and do simulation of 

agents interactions; 

 

• Understand the factors that are determinants in land use 

decision process; 

 

•  Model with a GIS-based integrated multi-agent models 

allows a better approach on issues related to decision 

support in planning at municipal level. 

 

 

4. Conclusions  
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