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Objectives and Contextualisation

The objective of this course is to initiate students in the knowledge and analysis of geological hazards, so that
they can acquire basic knowledge and skills that allow them to undertake studies related to different types of
geological risks.

As specific target, the student is expected to acquire skills in:

-The integration of diverse disciplines in a multidisciplinary work where the geological risks are the center of
interest.

-The application of the knowledge acquired to the solution of problems related to geological risks.

-The organization and planning of tasks as well as the development of interpersonal skills that allow you to
work as a team.

-Explain in class the work developed as a team.

-Know how to face oral and written tests.



Competences

Geology

® Display understanding of the size of the space and time dimensions of Earth processes, on different
scales.

® Draw up and interpret geological maps and other means of depicting geological information (columns,
correlation frames, geological cross-sections, etc.)

® Evaluate moral and ethical problems in research and acknowledge the need to follow professional
codes of conduct.

® |dentify and tackle environmental problems, plan land-use and know the principles of prevention and
mitigation of geological risks.

® Process, interpret and present field data using qualitative and quantitative techniques, and suitable
computer programmes.

® Process, interpret and present laboratory data using qualitative and quantitative techniques, and
suitable computer programmes.

® Recognise geomorphological systems, interpret relief forms and evaluate the evolution of the
landscape.

® Use geographical information systems applied to geology.

Learning Outcomes

1. Apply Geochemistry concepts to solve problems of land and water pollution.

2. Create and manage databases and topologies to combine data and obtain 2D or 3D graphic results

using GIS for environmental management, risk analysis and inventories of the geological heritage.

Evaluate and process laboratory data corresponding to environmental issues.

Identify and process the value and the sources of field data with environmental implications.

5. Plan the successive exploration stages for each type of project and the development stages from the
perspective of sustainability, to avoid irreparable losses of resources and/or geological heritage.

6. Situate the evolution of geological environments and mitigation and/or remediation proposals within
space-time scales.

7. Synthesise and select laboratory data, and process it qualitatively and quantitatively using computer
programmes.

8. Undertake professional activity in the field of environmental geology, complying with moral and ethical
principles.
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Content

-Introduction (basic concepts): susceptibility, hazard and risk. Type and classification. Mitigation, prediction and
prevention. Analysis and mapping of geological risks.

-Risks associated with geological materials: subsidence, materials with harmful effects on health.
-Risks derived from internal processes: seismic and volcanic.

-Risks derived from external processes: mass movements, floods.

Activities and Methodology

Title Hours ECTS Learning Outcomes



Type: Directed

Field trip 7 0.28 2,4,5,6,7,8
Master class 15 0.6 1,2,5,6,7,8
Practical classes 12 0.48 2,3,56,7,8

Type: Supervised

Tutorials and follow-up activities proposed both face-to-face and virtually 9 0.36 1,2,3,4,5,6,7,8

Type: Autonomous

Problem solving, draft reports. 29 1.16 2,3,4,5,6,7,8

Study of the subject of examination 25 1 2,3,4,5,6,7,8

The directed activities will consist of: master class of theory, practical activities in the classroom of cartography
and in the computer room and a field trip.

Master class

Theoretical knowledge will be transmitted, mainly, in the classroom through master class, with support of ICT
and discussion in a large group. Apart from the selected bibliography, students will have a diversified material
for the follow-up of classes. These support materials will be available for students on the virtual campus of the
subject and at the libraries. The theoretical knowledge acquired by the students will be evaluated through the
written tests.

Practices in the classroom of cartography and computer science

The acquired knowledge will be applied to the practices and simple problems will be solved. Cases of different
types of geological risks and their associated cartographies will be interpreted and analyzed. The application of
the GIS will be requested to a map of susceptibility.

Field trip and group work

At the field trip the student must acquire a transversal and systemic knowledge of some of the problems
worked on the geological risks: recognition of the process, acquisition and validation of data in the field,

cartography associated with the risk analyzed. The tasks will be carried out in a group.

The activities will be supported through tutorials in the classroom and at the teacher's office.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Assessment

Continous Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

1st partial exam 35 1.5 0.06 1,2,3,4,5,6,7,8




2nd partial exam 35 1.5 0.06 2,3,4,5,6,7

Reports of laboratory and field practices 15 0 0 2,3,4,5,6,7,8

Self-study training 15 0 0 2,3,4,5,6,7,8

The assessment is carried out throughout the course on a continuous basis, in group and individually.

-Exam: in this part, the scientific-technical knowledge of the subject obtained by the student, as well as their
capacity for analysis and synthesis, and critical reasoning, is evaluated individually. The evaluation of the
theoretical contents and part of the practical part of the subject is carried out by means of a minimum of 2
written tests that are carried out throughout the course with a weight of 35% each. The contents will be
eliminatory (subsequent tests do not include the contents of the previous ones). The qualification of this part is
the average of the two written tests, provided that the marks of each one exceed 4.

-Correction of practical activities in the classroom and in the field (15%): it will correspond to the delivery of the
reports of practices resolved during the classroom practices.

-Perform a group work of a practical case of geological risk (15%), chosen by the students at the beginning of
the course and validated by the team of teachers.

To pass the course, it is necessary that the average of the tests is approved and that the average of the
practical activities and the course work is also approved.

When the mark of the continuous evaluation is less than 5, the final exam can be recovered the partial exams
suspended.

The two partial tests that will be made jointly on the agreed date for coordination will be subject to recovery. In
order to be able to present itself to the recovery it is necessary that the average mark of the continuous
assessment corresponds to the reports of classroom and field activities; and of the autonomous course work is
equal to or greater than 5.

This subject is included in the single assessment. This will consist of an examination of all the contents of the
subject which will correspond to 70%of the grade and the presentation of 4 works from the practical activities
included in the subject, which will count for 30% of the grade of the subject. The exam will be held at the same
time as the second part of the continuous assessment. The recovery of the single assessment will be done on
the same day as the recovery of the continuous assessment.

Bibliography

AGENCIA CATALANA DE L'AIGUA (2017). La gesti6 del risc d'inundacions a Catalunya. Barcelona:
Generalitat de Catalunya. 26 p.
https://aca.gencat.cat/web/.content/10_ACA/J_Publicacions/03-guies/02-GestioRisclnundacions_2017.pdf

Alexander, D. (1993). Natural Disasters. UCL Press. London.

Ayala-Carcedo, F.J.; Elizaga, E.; Gonzalez de Vallejo, L.I. (1987) Impacto econdmico y social de los riesgos
geoldgicos en Espafia. Madrid: IGME, 91 p.

Ayala-Carcedo, F.J.; Corominas, J.(ed.) (2003). Mapas de susceptibilidad a los movimientos de ladera con
técnicas SIG. Madrid: IGME.

Ayala, F. (ed.). (1988). Riesgos geoldgicos. Serie Geologia ambiental. IGME. Madrid.



Bolt, et al. (1977). Geological Hazards. Springer-Verlag. NY.
Bryant, E.A. (1991). Natural Hazards. Cambridge University Press. Cambridge.
Cock, N. K. (1995) Geohazards (Natural and Human). Prentice Hall.

Ferrer, M.; Gonzalez de Vallejo, L.I. (2007) Manual de campo para la descripciéon de macizos rocosos en
afloramientos. IGME, Madrid.

Gutiérrez, M. (2008). Geomorfologia. Prentice Hall.
Hans-Ulrich Schmincke (2004). Volcanism. Springer-Verlag. Berlin.
Haraldur Sigurdsson (Ed.) (1999). Enciclopedia of Volcanoes. Academic Press.

IGME (2008). Guia metodolégica para la elaboracion de cartografias de riesgos naturales en Espana. llustre
Colegio Oficial de Gedlogos.

Jimenez-Forcada, E. (2008). Introduccién a la geologia médica. Ed. Los libros de Catarata.
Keller, E.A.; Blodgett, R.H. (2007). Riesgos naturales. Pearson. Prentice Hall, Madrid.

Lario, J.; Bardaji, T. (2016). Introduccién a los riesgos geoldgicos. Madrid: UNED - Universidad Nacional de
Educacion a Distancia. ISBN: 9788436270143

Llorente Isidro, M. (2015). Los riesgos naturales: la ciencia para evitar los desatres. IGME, Madrid.
Lundgren, L.W. (1999). Environmental Geology. Prentice-Hall, New Jersey.

Martinez Goytrez, J. (1987): Avenidas e inundaciones. Madrid. Ministerio de Obras Publicas y Urbanismo,
Centro de publicaciones.

Murck, B.W.; Skinner, B.J.; Porter, S.C. (1997). Dangerous Earth, an introduction to Geologic Hazards. John
Wiley & Sons, Inc. New York.

Nuhfer, E.B., Proctor, R.J.; Moser, P.H. (1993). Guia ciudadana de los riesgos geolégicos. Ed. Version
espanola, 1997, Ed. Suarez & Regueiro. llustre Colegio Oficial de Gedlogos de Espafia. Madrid.

Slaymaker, O. (ed.) (1996). Geomorphic Hazards. John Willey & Sons, Chichester.

Vilaplana, J. M.; Payas, B. (2008). «RiskCat. Els riscos naturals a Catalunya. Informe executiu / Los riesgos
naturales en Catalufia / Natural Risks in Catalonia». Informes del CADS, num. 6, 228 p. [en linia].
<http://cads.gencat.cat/web/.content/Documents/Publicacions/els_riscos_naturals_a_catalunya.pdf>

Vilaplana, J.M. (2019). Els georiscos. IN: NATURA, US O ABUS? (2018-2019). Institut d'Estudis Catalans, 52
pags. https://natura.llocs.iec.cat/wp-content/uploads/sites/21/2020/02/4all-geologia_riscos_20200220.pdf

Werner E.D.; Friedman, H.P. (ed) (2010). Landslides: causes, types and efffects. Nova Science Publishers,
Inc. New York

Software

For the resolution of the practical activities we will use:
-Google Earth

-ArcGis

-Global Mapper



-Microsoft Excel

Language list

Name Group Language Semester Turn
(PCAM) Field practices 1 Catalan second semester morning-mixed
(PLAB) Practical laboratories 1 Catalan second semester morning-mixed

(TE) Theory 1 Catalan second semester morning-mixed




