Climate Change Induced Disaster Management in Africa
Course Syllabus
Course title

Disaster Risk and Climate Change

Course ECTS credits: 10

Course hour distribution by methods of studies

Lectures

Exercises

30

40

Self‐study

128

Seminar

2

Final project

50

Total

250

Annotation of the course
The course will introduce students to climate change‐induced disaster phenomena and
modeling using GIS and RS tools for risk assessment. If focus on floods and droughts, as the
main natural events with significant consequences for people and the environment. A
particular emphasis on hydrological modeling, especially the modelling of floods using GIS
and RS tools, within a risk assessment context, is included in the syllabus.

Aim of the course

The aim of the course is to provide in‐depth knowledge and understanding about different
disasters that can be expected to occur in a coastal region of southern Africa as a result of
more erratic and extreme climate events. It also provides the student with the fundamental
concepts used in the risk assessment studies, namely exposure, vulnerability and risk. A
particular class of risks, related with hydrological phenomena ‐ floods and droughts, is

addressed in theory and in practice using GIS/RS tools. A synthesizing project related with
these topics, enables the students to summarize the knowledge acquired in the course with
appropriate GIS/RS tools in a local study area through the risk assessment for an identified
hazard or disaster type. On the end of the course, the student will be able to prepare and
manipulate spatial data to analyse disaster risks, improving land use planning.

Learning outcomes
On completion of the course, the student should be able to:
Knowledge and understanding
●

Provide a broader perspective on climate changes by understanding causes and effects, recorded and
modelled, at a global scale;

●

Understand the concepts of susceptibility, vulnerability, resilience and risk that are used in hazardous
phenomena assessment and management

●

Understand the impacts of climate changes in flooding and drought by analysing patterns (temporally
and spatially);

●

Get acquainted with recent international and regional directives, protocols and governance
documentation concerning climate changes and impacts on society

Skills and abilities
●

Be able to incorporate the regional climate change effects that are predicted for southern Africa in
GIS‐based modelling and analysis;

●

Be able to deal with the concepts involved in floods/droughts vulnerability and hazard assessment in
practice;

●

Be able to identify, compile and harmonize geographical data, in time and space, needed for the risk
management analysis;

●

Be able to include social and economic parameters in a spatial context, all connected to regional
climate change and with its impact on the hydrological processes.

Critical judgement and evaluation

● Critically argue for the choice of parameters in floods/droughts modelling;
● Be able to evaluate constraints in floods/droughts vulnerability and hazard assessment ;
● Evaluate different scenarios of climate changes effects;

●

Identify mitigation plans or solutions for climate change‐induced effects

Methods of course studies (Educational approach)
The methods for learning include:
● Students‐based learning
● Project‐based learning
● Inquiry‐based learning
● Integrated approach (theory and practice): theory in parallel with applications and examples

Methods for the assessment of student achievements (the formula and the definition of the
cumulative score)
Exercises: 60%
Final Project (includes a report and a presentation): 40 %

Study subject modules to be completed before this Course studies (Prerequisites)
Basic knowledge of mathematics, geography, physical processing, environmental protection.
Basic skills of Information Technologies.

Tentative Schedule (lectures)
Date

Week 1

Topic
Core module, common to all courses:
introduction to GIS and RS
1. Basic data structures for both vector and
raster (POLIMI)
2. Basic projections and coordinate systems
(POLIMI)
3. Attribute handling and spatial operations
(SQLs, buffers, spatial searches,
overlays) (LU)
4. Basic Cartographic principles (POLIMI)
5. Basic electromagnetic radiation theories (LU)
6. RS resolutions (spatial, temporal, radiometric,
spectral) (IST)
7. Different RS Sensors (IST)
8. Passive RS data formats, geo‐referencing,
metadata and resampling (LU)
9. Introduction to LiDAR and SAR (Active
Sensors), plus Thermal RS (KTH)
10. Image pre‐processing, enhancement and
transformations (KTH)
11. Image classification (KTH)

Objectives

Provide students with the basic knowledge of tools
and data sources used in disaster risk assessment,
in a climate change context

1. Concepts and examples of exposure,
vulnerability, resilience and risk
2. The UN’s Sendai framework for disaster risk
reduction
3. The UN’s Sustainable Development Goals

Introduce the concepts used in risk analysis and
assessment, using exposure, vulnerability, and
resilience as determinants of risk

Week 3

1. Concepts on climate change (phenomena,
effects and impacts, modelling, scenarios,
methodology, international reference
scenarios, mitigation)
2. UN’s Framework Convention for Climate
Change (Kyoto Protocol and Paris Agreement)
3. World databases on CC scenarios, impacts
Guidelines for CC adaptation (e.g. Climadapt.eu)
(UZ)

Introduce the concepts on climate change as a
spatiotemporal framework where hazardous
events occur

Week 4

1. Hydrological risk analysis ‐ basic concepts
(water cycle, hydrological monitoring,
watershed and river network, water sources
and water use, hydraulic infrastructures, floods
and droughts) (IST+LU)

Understand and develop hydrological risk analysis
‐ part I: concepts

Week 2

Week 5

1. GIS/RS applied to hydrological modelling (e.g. Extend the knowledge on GIS/RS models, tools
watershed characterization, support data, flood and resources that are used on hydrological
risk analysis, flood peak flow) (IST)
modelling

Week 6

1. Hydrological modelling using GIS for flood
analysis (IST)
2. Hydrological and hydraulic models ‐ HEC‐HMS
and HEC‐RAS (IST)

Understand and develop hydrological risk analysis
‐ part II: application in GIS (practical exercises)

Develop a project related with the topic of the
course; the project should conduct a local area
Week 7

risk assessment for an identified hazard or
disaster type, enhancing the reduction of the
the impact on local infrastructure and
population and also to provide requisite data
for improved land use planning and disaster
risk reduction

Project (UZ+ IST)

Tentative Schedule (Exercises, Lab work/Self‐studies)
Date

topic

Type*/objective

Week 1
●
●
Week 2

Exposure, vulnerability, resilience and risk
●

●
●
Week 3

Concepts on climate change, international
framework and world reference databases

●

●

Week 4

Week 5

Week 6

Hydrological risk analysis

GIS exercises using QGIS Watershed
delimitation

GIS exercises using QGIS

Quiz on basic concepts
Identification and analysis (applying the
concepts) of major and minor risks on an
area known by the student
Review of an article, identifying how the
exposure, vulnerability, resilience and risk
were considered by the authors
Quiz on basic concepts
Identification of major and minor risks on
an area known by the student
Exercise that includes identification of
reference scenarios for an area known by
the student
Exercise with information retrieval from
Climadapt or other world databases

●
●

Quiz on basic concepts ‐ floods
Quiz on basic concepts ‐ droughts

●
●
●

Watershed delimitation
Watershed characterization
Interpolation of meteorological variables
(precipitation,
temperature,
evapotranspiration)

●

Calculation of hydrologic parameters (time
of concentration, flow path)
Computation of flood hydrographs
Computation of flood areas

●
●

●

Flood models (HEC‐HMS, HEC‐RAS, etc.)

Develop a project related with the topic of the
course; the project should conduct a local area
Week 7

risk assessment for an identified hazard or
disaster type, enhancing the reduction of the
the impact on local infrastructure and
population and also to provide requisite data
for improved land use planning and disaster
risk reduction

Project

* e.g. answering questions, collecting data, performing analysis, writing codes, etc.

Tentative Schedule (Seminar, Project)
Date

topic

Type*/objective

Week 1
Interview with Mozambican experts (e.g. civil
defense) ‐ short video(s)

Week 2

Exposure, vulnerability, resilience and risk (UZ)

Week 3

Interview with Mozambican experts (e.g. civil
Concepts on climate change, international
defense institution:, Instituto Nacional de Gestão de
framework and world reference databases (UZ)
Calamidades) ‐ short video(s)

Week 4

Interview with Mozambican experts (e.g. water
resources institutions, such as Direcção‐Nacional de
Águas, watershed commissions in MZ) ‐ short
video(s)

Hydrological risk analysis (UZ)

Week 5
Week 6
Develop a project related with the topic of the
course; the project should conduct a local area
Week 7

Project (UZ+IST)

risk assessment for an identified hazard or
disaster type, enhancing the reduction of the
the impact on local infrastructure and
population and also to provide requisite data
for improved land use planning and disaster
risk reduction
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Required IT Resources
No.
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Name of the software, manufacturer
QGIS (QGIS consortium)
HEC‐RAS (Hydrologic Engineering
Center's River Analysis System)
SNAP (ESA)

License
Open Source
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