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Subject's extra information
It is recommended, although not mandatory, being knowledgeable on the basics of R, statistical modeling and
Geographical Information Systems

Learning objectives
The course will explore several conceptual frameworks for risk assessment of different natural hazards,
emphasizing those relevant in the context of forestry and resource management.
The objective of the course is therefore to provide the student with the necessary knowledge to manipulate spatial
information and implement spatial techniques from GIS and spatial data with special focus their application to
hazard modelling and risk assessment.
Students are provided with a range of applied statistical tools and modelling frameworks that can be used in
professional life for the analysis of spatial data.

Competences
On completion of this class, students will:
1. Become familiar with the most widespread frameworks in modeling natural hazards, their likelihood and
potential consequences.
2. Be able to select the appropriate techniques, in terms of modeling approaches, to address forestry-related
hazards.
3. Implement and validate the main interpolation and spatial regression methods.
4. Interact with spatial data, both as a source of information and as a result of the analysis process.
5. Suggest management strategies based on the evaluation of potential hazard risk.

Subject contents
Module 1: Risk Assessment methods in the field of natural hazards
Hazards and threats to forest resources and landscapes
Definitions
Basics of risk assessments
Conceptual approaches in risk modeling
Module 2: Statistical modeling of hazard probability and danger:
Introduction to regression analysis.
Generalized Linear and Additive Models (GLM & GAM).
Random sampling and model validation.
Tree based models: CART and random forest.
Presence-only models
Module 3: Methods for vulnerability assessment and risk evaluation
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Resources exposure
Landscape valuation
Resilience and forest recovery
Module 4: Case studies
Integrated risk assessment of wildfires.
Species distribution in a climate change context.

Methodology
The teaching/learning methodology is based on an eminently practical model based on problem solving with work
on computer, so that the student is able to gradually assimilate theoretical content on a real application
environment.
The contents to be developed within each of the modules will be introduced through brief theoretical presentations
in which the essential concepts will be exposed; allowing the proper performance of the corresponding practical
sessions.
The completion of each of the modules will involve a synthesis exercise that allows, on the one hand, to assimilate
in a global way the contents taught in the module and, on the other hand, to assess the achievement of the
objectives of the course.

Development plan
The course will consist on face-to-face lectures and a number of workshops sessions in which different topics will
be presented and solved. Several projects will be proposed in a combination of face-to-face lessons and standalone
work.

Evaluation
The evaluation of the course will be derived completely from practical exercises. Each student will deliver a
portfolio integrating the practical exercises proposed on each module of the course.
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