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Geographical Information Systems and Image
Processing

Code: 101031
ECTS Credits: 4

Degree Type Year Semester

2500254 Geology OB 2 1

The proposed teaching and assessment methodology that appear in the guide may be subject to changes as a
result of the restrictions to face-to-face class attendance imposed by the health authorities.

Prerequisites

Students will have to use their own external storage system (pen drive, external hard drive, ...) to manage all
the information and data used throughout the course.

Objectives and Contextualisation

Within the concept of Information Technology, Geographic Information Systems (GIS) are a set of tools of
great interest for its versatility and multidisciplinarity.

The application of GIS in areas as diverse as sustainable use, prevention of natural risks, tracking and
simulation of dynamic processes (changes in land uses, water management ...) make the GIS basic tools in
numerous scientific disciplines and in the field of research.

GIS also represents a powerful spatial-temporal information management tool for all fields related to Geology
and the Environment.

The overall purpose is that students integrate the theoretical and practical aspects of these technologies and
be able to apply these skills to the management and resolution of problems.

Competences

Learn and apply the knowledge acquired, and use it to solve problems.
Suitably transmit information, verbally, graphically and in writing, using modern information and
communication technologies.
Use geographical information systems applied to geology.
Work independently.

Learning Outcomes

Learn and apply the knowledge acquired, and use it to solve problems.

Manage georeferenced information using suitable GIS computer programmes.
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Manage georeferenced information using suitable GIS computer programmes.
Master the different ways of acquiring and managing geographical information as a tool for territorial
interpretation, especially maps and images of the Earth.
Suitably transmit information, verbally, graphically and in writing, using modern information and
communication technologies.
Work independently.

Content

Block 1. Introduction to geographic information systems

Basic concepts of cartographic applications, geographic data models: raster data

The work dimensions of the GIS. Graphic representation of geographic information: 2D display, 3D raster

Topographic maps for geological cartography and georephenation of the geological map

Block 2. Generation, structuring and dissemination of information in digital format

Basic concepts of cartographic applications, Geographic data models: Raster data, vector data, TIN data

Creation of geological map of GEODataBases

Graphic representation of elaborated geographic information and creation of reports (composition of maps -
Layout)

Block 3. Analysis of information

map algebra Overlay, proximity and zoning operations. Spacious medications on objects. Raster vector
conversion. Queries in the database. Understand and use the different display options of each layer.
Calculation of statistical values.

Creation and analysis of Digital Land Models: Interpolation Techniques, Analysis of topography, flow
extraction. Calculation of zonal and focal statistical values.

Methodology

Master classes with computer support

Through the attendance to the classes the students will assume the own knowledge of the subject. At all times,
work will be done in the computer to consolidate the use of specific software and analysis techniques.

Laboratory practices

The hours of practice are designed to learn the most powerful GIS program (ArcMap) using data in geology
and solving practical problems.

The group of students enrolled will be distributed in groups with respect to their name.

In the event that the classes have to be carried out electronically, it is planned to program remotely, with the
aim that each student can work with a computer individually

Autonomous work:

Study of topics and carrying out exercises using the specific programs.

Activities
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Title Hours ECTS Learning Outcomes

Type: Directed

Computer lab practices 40 1.6 1, 2

Master classes with information technology support 40 1.6 1, 3, 2

Type: Autonomous

Practicing using specific software and recommended bibliography 16 0.64 1, 4

Assessment

It is planned to carry out two tests, eliminations of matter, weighted each one with the (50%) of the final mark.

The two may be recovered on the date of the final exam established by the Faculty.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Theoretical and practical exams 100% 4 0.16 1, 3, 2, 4, 5
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