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COURSE DATA

Data Subject

Code 41056

Name Modelling techniques and geographical information systems

Cycle Master's degree

ECTS Credits 10.0

Academic year 2023 - 2024

Study (s)

Degree Center Acad. 
year

Period

2001 - M.D. in Environmental and Territorial 
Management Techniques 

Faculty of Geography and History 1 Second term

Subject-matter

Degree Subject-matter Character

2001 - M.D. in Environmental and 
Territorial Management Techniques 

4 - Methods and techniques applied 
to land use planning 

Optional

Coordination

Name Department

ZORNOZA GALLEGO, CARMEN 195 - Geography 

SUMMARY

The main objective of this subject is that the student learns to elaborate studies and analyses applied to 
territorial planning, based on quantitative and qualitative techniques. The main tool will be geographic 
information systems, which will be used for the management of geographic information, representation 
and spatial modelling. The qualitative techniques studied will be those related to the evaluation of 
Policies, Plans, Programmes and Projects, and techniques based on social participation and conflict 
resolution.

The first part of the course begins by introducing tools for on-line cartography, so that students acquire 
the skills to effectively share different network projects, improving cartographic communication 
strategies. Subsequently, the student will begin to use GIS as a spatial modelling tool to carry out studies 
and analyses applied to different objectives: studies of the reception capacity of a territory, projects for 
the location of facilities and infrastructures, analysis of markets and establishments aimed at carrying out 
location and management proposals in a business environment.
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The second part of the subject deals specifically with two specific topics related to urban and territorial 
studies: demographic analysis and sustainable urban mobility. Demographic analysis provides students 
with the basic tools for the study of population, socio-demographic problems and their applications in 
spatial planning at different scales. On the other hand, urban and territorial problems related to the daily 
mobility of the population are addressed. Tools for analysis and intervention in the territory are 
introduced, with emphasis on Sustainable Urban Mobility Plans.

Thirdly, the course focuses on qualitative techniques. Initially, we work on project monitoring and 
evaluation techniques, which have become an important issue following the obligation imposed by the 
European Union to establish monitoring and evaluation mechanisms in the implementation of policies 
and programmes designed and / or funded by it. Finally, the course aims to facilitate the learning of the 
principles and techniques of negotiation in order to create skills in students, which will enable them to 
resolve conflicts, take advantage of opportunities and make decisions in the context of planning. 
Methodological learning is framed in the elaboration of participation and communication plans linked to 
planning, territorial and environmental management instruments.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

None

OUTCOMES

2001 - M.D. in Environmental and Territorial Management Techniques 

- Capacidad de organización, planificación y gestión de la 
información ambiental y territorial

- Técnicas de análisis cuantitativo

- Manejo de Sistemas de Información Geográfica aplicados 
a los problemas medioambientales y territoriales

- Conocer y aplicar las teorías, enfoques y técnicas de 
concertación y participación sociocomunitaria.

- Capacidad de realizar la planificación territorial: análisis, 
diagnóstico y propuestas.

- Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field 
of study, including multidisciplinary scenarios.
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- Students should be able to integrate knowledge and address the complexity of making informed 
judgments based on incomplete or limited information, including reflections on the social and ethical 
responsibilities associated with the application of their knowledge and judgments.

- Students should demonstrate self-directed learning skills for continued academic growth.

- Students should possess and understand foundational knowledge that enables original thinking and 
research in the field.

LEARNING OUTCOMES

- Lerning how to use on-line mapping tools.

- Being able to design Territorial Information Systems.

- Learning to carry out geomarketing studies and proposals.

- Knowing how to carry out projects for the location of services and activities.

- Knowing the basic aspects of negotiation and conflict management in order to use them appropriately in 
the design and management of planning tools.

- Knowing the theories, approaches and techniques of concertation and socio-community participation.

- Learning to carry out studies and design tools for public participation in plans and projects.

- Knowing how to apply the main techniques for social participation and consultation.

- Applying the appropriate quantitative techniques for socio-demographic analysis.

- Knowing the basic elements that determine people's mobility.

- Developping knowledge of sustainable mobility plans.

DESCRIPTION OF CONTENTS

1. 'On line' cartography

Dissemination of cartography via the Internet. 
Improvement of cartographic communication models.

2. Analysis of environmental factors with raster and vector GIS

Operations for the analysis of environmental factors. 
Generation of models. 
Geostatistical techniques. 
Modelling using non-parametric estimation techniques. 
Kernel type estimation. 
Landscape analysis techniques using extended neighbourhood operations on raster models. 
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Analysis of the carrying capacity of the territory.

3. Location of facilities and infrastructures

Models for the location of facilities and services 
Public facilities and services 
Determination of areas of influence and market potential of private establishments 
Models for the location of private services 
A professional application: geomarketing

4. Statistical analysis with GIS

Basic indicators of spatial statistics 
Spatial pattern detection: Average Nearest Neighbour, General G Getis-Ord, Ripley's Function K, 
Moran's I global 
Ripley's Function K, Global Moran's I 
Cluster Detection: Anselin local Morans I, Getis-Ord Hot Spot Analysis or GI *. 
Grouping Analysis

5. Socio-demographic analysis at local level

Population dynamics and structure. 
Analysis of social vulnerability. 
Urban mobility.

6. Techniques of social participation and conflict resolution

Participation and decision-making techniques and experiences 
Consultation techniques 
Practical application of techniques and demonstration of skills 
Participation in social scenarios 
Analysis of the case of the Strategic Plan. 
Analysis of the case of participatory budgets 
Conflict: notion, classification and resolution 
Stages and strategies for conflict resolution 
Analysis of the case of the beavers

7. Qualitative techniques for the evaluation of policies, plans, programmes and projects

Qualitative methodology VS. quantitative. The qualitative method Subjectivity and rigour in qualitative 
analysis. 
Fieldwork in qualitative analysis. 
Techniques of qualitative analysis: interviews VS. surveys. 
Evaluation: objectives and criteria. 
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Evaluation techniques: focus groups. 
Examples of focus groups: METAPLAN and SAP method. 
Reporting and communication of results.

WORKLOAD

ACTIVITY Hours % To be attended

Computer classroom practice 60,00 100

Tutorials 2,00 100

Study and independent work 90,00 0

Preparation of evaluation activities 70,00 0

Resolution of case studies 28,00 0

TOTAL 250,00

TEACHING METHODOLOGY

All classes take place in the computer room, and have a theoretical and practical focus. Theoretical 
content and the use of IT tools will be explained.

Classes will be supplemented by individual work aimed at performing simplified applications with real 
data and with the results shown as reports. To prepare this work, outside of class time students have 
access to a fully equipped classroom, as well as a virtual classroom.

Seminars: designed to show practical experience and present and discuss student work.

EVALUATION

The evaluation model is:

- Attendance at seminars (minimum requirement of 80 % attendance).

- Examination: 25 %.

- Guided work: 70 %.

- Complementary activities: 5 %.
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