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NOTE TO THE FALICITATOR

NOTE TO THE
FACILITATOR

RED CROSS PRESENTATION

International Red Cross
and Red Crescent Movement
The International Committee of the Red Cross (ICRC) and the first
National Societies of the Red Cross (NS) were created in 1863 by
Henry Dunant. Initially, this organisation’s goal was to rescue the
war wounded. Beginning in 1919, the different National Societies
became members of the International Federation of the Red
Cross and Red Crescent Societies (IFRC). All NS, ICRC and IFRC
are called the «Red Cross and Red Crescent Movement».

Henry Dunant

WHO IS THIS MANUAL FOR?

Emblems of the International Red Cross
and Red Crescent Movement

The International Federation of the Red Cross and Red Crescent
Movement is fighting all forms of suffering around the world. It is
made up of 192 National Societies (in 192 countries) with over 97
million volunteer members. Today it is the largest humanitarian
network in the world.
The emblem of the Red Cross is a symbol of internationally
recognised protection and neutrality. It refers to military
medical services, persons, programs and assets related to the
humanitarian activities of the International Federation of the
Red Cross and Red Crescent Movement.

AIM OF THE MANUAL
Red Cross Society of Seychelles

The Red Crystal and the Red Crescent are emblems equivalent to
those of the Red Cross used in other countries of the Movement.
The three emblems have the same status under international
law.

The RED CROSS
SOCIETY OF SEYCHELLES

The Red Cross and Red Crescent Movement bases itself on and
promotes seven fundamental principles: Humanity, Universality,
Unity, Independence, Neutrality, Volunteering and Impartiality.
These principles must be respected by all members of the
Movement in the implementation of activities.

The Red Cross Society of
Seychelles is a voluntary
humanitarian
organisation
empowering its members and
addressing the vulnerabilities
faced by our communities namely
disaster risk management,
disaster risk reduction, climate
change adaptation, promoting
community
based
health
and safety, promoting social
inclusion and a culture of nonviolence and peace.

The four essential areas of action of the Movement are:
• Promoting humanitarian principles and values - working
towards respect for human dignity, reducing violence and
discrimination;
• Disaster response
• Disaster preparedness
• Health and assistance to people at community level - first aid
training, disease prevention, blood donation.

This manual has been developed by the Red Cross
Society of Seychelles the Indian Ocean Regional
Intervention Platform (PIROI) as a material to
support facilitators, teachers and club leaders
responsible for raising awareness of DISASTER RISK
REDUCTION (DRR) in schools and for community
groups in Seychelles.

Rediksyon risk
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The manual contains factual information and
guidelines for teaching and learning that
facilitators can use for preparation, delivery
and assessment of their lessons or teaching
sessions. It is aimed at ensuring that facilitators
provide accurate information to young children
and youth on natural hazards, disaster risks,
safety measures and building a culture of safety
and resilience.

HOW THE MANUAL IS ORGANISED
The manual is organised as follows:
• DRR general information which provide explanations of what is DRR and highlighting the importance
of DRR education. It also provides the conditions for successful DRR education through the FIVE
DIMENSIONS OF DRR Education.
• Modules on specific natural hazards which aim at fostering understanding of the hazard, the science
and mechanisms of disasters, disaster risk reduction measures before, during and after disasters,
and translating the information received into actions building a culture of safety and resilience. The
modules also provide teaching learning guidelines.
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DRR GENERAL INFORMATION
WHAT IS DISASTER RISK REDUCTION (DRR)?

Disasters occur when a natural hazard
overwhelms a vulnerable community. Therefore,
reducing individual and community vulnerabilities while strengthening their resilience is the
core of disaster risk reduction (DRR).

Disaster risk reduction therefore encompasses
a broad range of activities.
• P

revention encompasses activities and
measures to avoid existing and new disaster
risks. These include ensuring that legislative
and policy approaches reflect known hazards,
to community-based initiatives and technical
solutions such as early warning systems.

The UN Office for Disaster Risk Reduction
(UNISDR) defines disaster risk reduction as:
“Disaster risk reduction is the concept and
practice of reducing disaster risks through
systemic efforts to analyse and reduce the
causal factors of disasters. Reducing exposure
to hazards, lessening vulnerability of people
and property, wise management of land and
the environment, and improving preparedness
and early warning for adverse events are all
examples of disaster risk reduction.”

• M
 itigation is the lessening or minimising of
the adverse impacts of a hazardous event.
• P
 reparedness is the knowledge and capacities
developed by governments, response and
recovery organisations, communities and
individuals to effectively anticipate, respond
to and recover from the impacts of likely,
imminent or current disasters.

WHAT IS DISASTER RISK REDUCTION (DRR) EDUCATION?
Disaster Risk Reduction (DRR) education is crucial for all communities living in disaster prone areas.
Education can have a catalytic effect to strengthen communities and reduce vulnerability. This was
acknowledged, by governments throughout world, in the Sendai Framework, which calls for “a culture
of prevention and education on disaster risk.” Awareness is one component of this education, however,
disaster risk reduction is at its most effective and valuable when it empowers individuals and communities
to become important actors in disaster reduction strategies. Education is the key to this empowerment.
In Seychelles the overall observations and findings from the past are that tsunamis, cyclones and heavy
flooding were typically infrequent events, with moderate to severe consequences, moderate coping
capacities of communities and overall, rated medium risk. Mild flooding occurred frequently with mild to
moderate consequence and therefore also rated medium. This pattern has however shown an increase
in severity during the past five years and it has been forecasted that Seychelles will eventually face the
following risks: extreme rainfall, resulting in flooding and landslides, tropical depressions (including
storms, and cyclone), forest fire, extreme drought for up to 9 months, tidal surges and tsunamis.
Climate change scenarios for the Seychelles indicate that rainy seasons are likely to become wetter
and dry seasons drier. Seychelles is already experiencing a change in rainfall distribution – from more
moderate rainfall over a two to three-day period to heavy, short lived rainfall. The latter pattern is
capable of causing flash floods over low lying areas, yet is not sufficient (nor steady enough) for best
natural irrigation for agriculture and for water supply needs. Data is also suggesting that the cyclone
belt may be shifting northwards to eventually encompass Seychelles, resulting in possible damage to
coastal infrastructure which has not been constructed to cyclone proof standards.
6

NOTE TO THE FALICITATOR

Children are an important target for DRR education. They are not just the most vulnerable to natural
hazards, they are, as the next generation of community leaders, the most crucial actors for ensuring
long term, and sustainable, cultures of resilience. By equipping children with confidence, skills and
capacity, DRR education can help empower children to become thoughtful and active leaders, prepared
and able, to advocate for their community’s disaster mitigation needs, and to manage and strengthen
their community to become resilient to the threats, and consequences of natural disasters.
From a development perspective, disaster risk reduction is vital for building a more equitable
and sustainable future. Making investments in prevention and preparedness, is a necessary part of
systematic efforts to increase resilience to disaster.

THE 5 DIMENSIONS OF DRR EDUCATION
Dimension 1: Understanding the Science and
Mechanisms of Natural Disasters

inevitable. It is true that risk of disaster multiplies
with the intensity of the hazard but the level of
risk to a community depends on how vulnerable
it is (physical, economic, social, environmental).

Developing the understanding of the science
and mechanisms of hazards relevant to our
context such as strong winds, tsunami, flooding,
landslides, etc.

Dimension 4: Understanding How to Build
Resilience
Communities can reduce disaster risk by
increasing their capacity to protect themselves
against hazard .

• How they develop
• Where they occur
• Their frequency and power
• Trends and patterns in their occurrence
• Their physical impacts

•
Learning attention is directed to process of
resilience building
• It explores strategies of adaptation i.e. means
whereby communities can adapt to changing
climatic and geo seismic conditions by adjusting
human and natural processes thereby reducing
the impact of any hazards

Include project work, use of stimulus materials,
fieldwork, learning from DRR professionals (met
services, climate change specialists etc.)
Dimension 2: Learning and Practicing Safety
Measures and Procedures

Activities falling under this dimension often
take students of school to learn in and with
the community by undertaking vulnerability
assessments, drawing up resilience action plans,
and implementing those plans.

• Familiarization with hazard early warning signs
and signals
•
Instructions in evacuation or sheltering
procedures, etc.
•H
 ealth & safety measures (before, during & after)
• Has a practical component

Dimension 5: Building a Culture of Safety and
Resilience

Dimension 3: Understanding How Hazards
Become Disasters

•
Conceives the school as a DRR learning
organisation in which all members of the school
community think and engage in dialogue about
how to reduce vulnerability and build resilience
in both the school and its community
•S
 tudents are encouraged to link learning
in class to participation in safe school
programmes and initiatives directing at making
the school infrastructure and environment
more risk resilient.

This dimension seeks to show disaster is not just
a natural inevitability but steps can be taken to
build community capacity so that it can withstand
a hazard and prevent disaster from happening.
Just focusing on the science of natural hazards
and safety procedures can give students the
fatalistic impression that disaster has to be
lived with and nothing can be done to deflect the

7
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TEACHING LEARNING MODULES

NOTE TO THE FALICITATOR

LESSON PLANNING GUIDE

ABOUT THE MODULES
Content
The DRR modules present a general module on disasters and natural hazards and specific modules on
natural hazards present in Seychelles: Strong winds, flooding, thunderstorm, drought, tsunami, forest
fire as well as modules on natural hazards present in the Indian Ocean region: cyclone, earthquakes and
volcanic eruptions.
The modules present general information on the natural hazard, disaster and risk management, building
a culture of resilience and safety at school followed by teaching learning guidelines.

TEACHING LEARNING SITUATIONS AND STRATEGIES

The facilitator will create and provide learning situations for the learners and encourage them to take
control of their own learning, allow them to explore issues by themselves and create an atmosphere
conducive to sharing of abilities, skills and ideas which will enable learning to take place.
The teacher must be open and give accurate and information related to the real context. It is the
responsibility of each student to participate actively in their own learning process in the classroom and
beyond. The learner will look at various ways of promoting positive values and attitudes and practicing
newly acquired skills in the classroom, in the school, in the home and in the wider community.
The approaches recommended are participatory methods that build on knowledge, skills, attitudes and
values and get young people thinking, talking, making decisions, solving problems and adopting positive
behaviours.

Teaching and learning
situations/strategies

Assessment

Resources

HAZARDS: CAUSES AND EFFECTS
Define the hazard

Teacher presents images of hazards and
guides learner discussion of definition

Describe how the hazard
develops or occurs

Teacher guides learner discussion on how
the hazard develops

Describe locations,
trends and patterns in
occurrence of the hazard

Learner participation
and contributions

Images of hazards
Definition of hazard
Illustration of hazards

Teacher provides opportunities to discuss
occurrence of hazards in Seychelles, in the
region and worldwide

State other weather
phenomena such as
climate change, intensity
and impact of the hazard
in Seychelles, in the
Indian Ocean region and
worldwide

Teacher presents other related phenomena
and allow learners to discuss if these can
affect the trends, intensity and impact of the
hazard

Scenarios related to
climate change

Describe effects
and consequences
of the hazard on the
environment and
communities

Teacher guides discussion on dangers or
effects that the hazard may have on the
environment and communities

Cards showing
impact students can
choose from

DISASTER RISK REDUCTION MEASURES
Describe safety
measures to be taken
before during and after
an event caused by a
natural hazard

Teacher presents the 3 phases for action
before an during and after an event and
students identify actions appropriate for
each phase

Safety measure cards
( before, during and
after)

BUILDING A CULTURE OF SAFETY AND RESILIENCE
The use of the following four approaches is
strongly encouraged: inquiry-discovery, futures
wheel, role-play and values clarification.
A variety of other methods, some of which are
suggested here, can also be used both within and
outside the classroom. They are fun and make
learning an enjoyable experience.
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• brainstorming

> reading

• case-studies

> songs

• drama

> stories

• projects

> visits

• group work

> worksheets

• interviews

> quizzes

• guest speakers

> drills

• research

> simulations

Describe how the
natural hazard that
can affect our school
and area around our
school, their causes and
consequences

Using an illustration of the school and its
surroundings, learners can map out how
the hazard could affect their school and its
surroundings

Apply disaster risk
reduction knowledge
to discuss how risk can
be reduced through
appropriate safety
measures at school level

Teacher guides discussion on how risk can
be reduced

Participate in DRR
activity at school level

Learners prepare DRR messages,
posters, sign boards and procedures for
schools under teacher guidance Learners
participate in drills, exhibition and peer
education sessions under teacher guidance

9

School map with
hazards

Content and relevance
of messages
Participation and
s haring of DRR
messages

Materials for
practical activities

MODULE 1:
DIS A ST ER S A ND
N AT UR A L HA Z A R DS
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DISASTERS AND NATURAL HAZARDS

Eleman an risk (kr)
Enjeux (fr)
Elements at risk (eng)
This includes who and what can be damaged
a. People (their lives and health)
b. Household and community structures
c. Community facilities and services
d. Livelihood and economic activities
e. The natural environment
Imerdyensi/ ka irzan (kr)
Urgence (fr)
Emergency (eng)
An emergency is a situation that poses an immediate risk to health, life, property or the
environment

LEARNING OUTCOMES
• Learner briefly describes types of disasters worldwide, their causes and consequences
• Learner identifies natural hazards in Seychelles and the Indian Ocean region and differentiates
• Learner explains the effect of climate change on natural hazards
• Learner explains how hazards evolve into disaster risks
• Learner uses appropriate vocabulary related to disaster risk reduction such as disasters,
hazards, disaster risks, elements at risk
• Learner describes the three stages of disaster risk reduction; prevention mitigation and
preparedness; response and recovery, rehabilitation and reconstruction
• Learner is aware of alert colour coding with regard to national alert systems
• Learner analyses risk reduction measures in reducing the risks and impact of disasters
• Learner is aware of disaster risk reduction and safety measures that exist at school level

WHAT IS A DISASTER AND WHAT ARE ITS CAUSES?

The term disaster is used to describe a serious disruption of the functioning of a community or society
causing widespread human, material, economic or environmental losses which exceed the ability of
the affected community or society to cope using its own resources. External technical and financial
support are usually required to assist the affected community.
A disaster may be caused by natural hazards or can
have human origins.

DEFINITION
Disaster (eng)
Dezas/katastrof ( kr)
Catastrophe (fr)
A serious disruption of the functioning of a community or society causing widespread human,
material, economic or environmental losses which exceed the ability of the affected community
or society to cope using its own resources.
Hazard/Natural hazard (eng)
Azard natirel (kr)
Alea naturel (fr)
Threatening natural phenomenon
• A potentially damaging physical event, phenomenon or human activity that may cause the loss
of life or injury, property damage, social and economic disruption or environmental degradation.
• It can include latent conditions that may represent future threats and can have different
origins: natural (geological, hydro-meteorological and biological) or induced by human
processes (environmental degradation and technological hazards).
• Each of them is characterized by its location, intensity, frequency and probability.
Disaster risk (eng)
Risk dezas (kr)
Risque (fr)
The probability of harmful consequences, or expected losses (deaths, injuries, property,
livelihoods, economic activity disrupted or environment damaged) resulting from interactions
between natural or human-induced hazards and vulnerable conditions.
Vulnerability (eng)
Vilnerabilite (kr)
Vulnerabilité (fr)
The conditions determined by physical, social, economic and environmental factors or processes,
which increase the susceptibility of a community to the impact of hazards;
It is a set of prevailing or consequential conditions which adversely affects people’s ability to
prevent, mitigate, prepare for and respond to hazardous events.
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Very often the term disaster is wrongly used to describe
any event or incident affecting an individual or a
community.

MAIN NATURAL HAZARDS IN
SEYCHELLES AND IN THE INDIAN
OCEAN REGION
STRONG WIND AND CYCLONE

WHAT IS A NATURAL HAZARD?

THUNDERSTORM
FLOODING

Natural hazards are naturally occurring physical
phenomena caused either by rapid or slow onset
events caused by:
• Movements of the earth (geophysical) which include
earthquakes, tsunamis and volcanic eruptions.
•
Weather-related (meteorological) events which
include cyclones, tornadoes, thunderstorms, heavy
rain, strong winds, extreme temperatures, drought
and forest fires.

LANDSLIDE AND ROCKFALL
DROUGHT
FOREST FIRE
TSUNAMI
VOLCANIC ERUPTION
EARTHQUAKE

11
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DISASTERS AND NATURAL HAZARDS

Examples of major events:
• 1868 - ‘Lavalas’ – tropical depression and
landslide in known history - 70 deaths,
Victoria under several metres of mud

• January 2013 - Tropical storm Felleng: Tropical
storm “Felleng” brought with it heavy rain
causing severe flooding in five districts: Anse
Aux Pins, Au Cap, Pointe Larue, Cascade and
La Digue island. Hundreds of households were
affected, dozens of families were displaced,
infrastructure was damaged beyond repair
and many farms were destroyed.

• 1960 - Forest fire completely destroys Curieuse
Island
• December 2004 - Tsunami: A wall of water
as high as four metres hit the Seychelles
archipelago as a result of the earthquake close
to Indonesia, some 5000 kilometres away.
Victoria, the capital, was flooded, residential
areas were put to ruin, roads collapsed and
hotels were badly damaged on all the islands.

• April 2016 - Tropical Cyclone Fantala: Farquhar
Atoll was hit by the strongest tropical cyclone
ever recorded to have developed over the
Indian Ocean basin damaging almost all the
infrastructure and coconut palm tree groves
on the atoll. The sectors that were mostly
affected were mostly environmental… As their
equipment were badly affected.

•
December 2006 - Tropical Cyclone Bondo:
Tropical Cyclone ‘Bondo’ made landfall on the
Farquhar Atoll outer island of the Seychelles.
Workers were evacuated except for eight
staff who stayed on the island in an emptied
concrete water storage tank that they used as
bunker during the storm.

WHEN DOES A NATURAL HAZARD BECOME A DISASTER RISK?
2

1

+

=
ELEMENTS
AT RISK

HA Z ARD

Hazards: Hazards are not always
dangerous: as you can see in picture 1, a
disaster can occur in uninhabited areas.
This means where no human being or
property (houses, roads, cars, etc.) can be
harmed. The stakes* refers to all people
and belongings that we risk losing.
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The stakes: It is only when the stakes
are threatened by a disaster that we can
talk of risk*. In image 3, the stakes, that
is, houses, roads, car and people are
affected by the cyclone.

RISK

The risk of natural hazards: A risk can
be more or less serious. When a natural
event causes significant damage, it is
called a natural disaster*.

CLIMATE CHANGE AND ITS EFFECTS

CONSEQUENCES OF NATURAL DISASTERS

Climate change is defined by the United Nations Framework Convention on Climate Change (UNFCCC)
as “a change of climate which is attributed directly or indirectly to human activity that alters the composition
of the global atmosphere and which is in addition to natural climate variability observed over comparable
time periods”.

Disasters bring with them a host of issues, including humanitarian, public health, environmental and infrastructural problems. Disasters have created a large migrant population, called climate refugees or
environmental migrants in cases including tsunami and relentless drought due to the area where they
formerly lived being no longer habitable.

The term «global warming» is often used synonymously with climate change and refers to the warming
of the planet. The earth is warming due to an increase in the concentration of greenhouse gases (GHGs)
in the earth’s atmosphere. Whilst such gases (namely carbon dioxide, methane and nitrous oxide)
occur naturally, in large quantities it increases the ‘greenhouse effect’ hence trapping more heat into
our atmosphere. The main sources of man-made greenhouse gases include burning of fossil fuels,
deforestation, agriculture (livestock and crop farming) and use of certain types of refrigerants.

Health issues are one of the most pressing problems after any natural disaster as facilities for water and
toilet hygiene are damaged or inoperable. Hand washing and food hygiene rapidly deteriorate and disposal
of human waste quickly becomes a public health hazard. Standing water can be a breeding ground for
pathogenic bacteria and disease vectors like mosquitoes. In cases where transportation capabilities and
infrastructure are damaged, survivors of natural disasters can be cut off from life-saving medications for
both acute and chronic conditions, and be isolated from rescue and emergency healthcare services. Survivors can experience mental health consequences, including post-traumatic stress disorder.

Climate change holds severe implications for all nations of planet, but especially for the most
vulnerable – small islands. Climate change is having significant impacts on ocean circulation and
temperature leading to coral bleaching, coastal erosion and extreme wave events. As islands depend
on fisheries for protein and most of the settlements are located on narrow coastal zones, Seychelles
is extremely sensitive to climate change and its associated impacts. The impact of climate change
as a result of sea level rise, storm and tidal surges, extreme sea-surface temperatures, and coastal
flooding will have serious consequences for livelihoods in the Seychelles. The effects of climate
change on tourism in small islands are expected to be largely negative. Furthermore, recent studies
suggest that changes in long-term rainfall patterns and temperature changes will also have adverse
consequences for water, food and health. For example, the recent global food crisis has particularly
aggravated food security in Seychelles.
For information : Y-Adapt is a curriculum for young people consisting of games and playful activities:
https://www.weadapt.org/knowledge-base/y-adapt
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Disasters from tsunamis and wildfires, can cause wide-ranging and long-term consequences for ecosystems: releasing pollution and waste including radioactive waste, or simply demolishing habitats.
Disasters raise immediate and economically devastating concerns due to damage to both public and private infrastructure and governments may not be equipped to fund the process of post-disaster cleanup
and rebuilding. Many private homeowners do not have property insurance, and certain natural disasters
fall outside of the scope of insurance coverage causing loss of all of their assets with no opportunity for
restitution. The effects of disasters are felt most acutely by children and include food shortages, lack of
clean water, loss of shelter and the death of family members. These factors increase the vulnerability of
children to physical injury, disease, poverty, disruption of education, separation from families, psychological trauma and put them in increased risk of human trafficking and exploitation.
Disasters can have long-term negative consequences beyond the immediate loss of life and demolition of
infrastructure. Often, an area impacted by a natural disaster will show scars of the event for years to come.
13
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DISASTER AND RISK MANAGEMENT

Mitigation

ALERT SYSTEMS IN SEYCHELLES

Preparation

Disaster
management
cycle

Recovery

Response

Prevention

Includes activities to provide outright avoidance of the adverse impact of hazards and means
to minimise related environmental, technological and biological disasters

Mitigation

Refers to structural and non- structural measures undertaken to limit the adverse impact of
natural hazards, environmental degradation and technological hazards.

Preparedness

Includes activities and measures taken in advance to ensure effective response to the impact
of hazards, including the issuance of timely and effective early warnings and the temporary
evacuation of people and property from threatened locations

DURING: SAFETY, RESPONSE AND RELIEF
During a disaster, we protect elements at risk to limit the consequences of the disaster.
Staying safe is a priority as well as following instructions from the competent authorities.
Response and relief refer to the provision of assistance or intervention during or immediately
after a disaster to meet the life preservation and basic subsistence needs of those people
affected. It can be of an immediate, short-term, or protracted duration.

AFTER: RECOVERY, REHABILITATION AND RECONSTRUCTION
Recovery

Refers to decisions and actions taken after a disaster with a view to restoring or improving
the pre-disaster living conditions of the stricken community, while encouraging and facilitating
necessary adjustments to reduce disaster risk.
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The Department of Risk and Disaster Management (DRDM) is the agency responsible for alerting the
population on disaster risks using a colour coded alert system
DESCRIPTION

LEVEL

1

Probability of an event to occur or
The event occurred has been ranked

Low

2

Probability of an event to occur or
The event occurred has been ranked

Moderate

3

BEFORE: PREVENTION, MITIGATION, AND PREPAREDNESS

Safety Measures
Response/ Relief

DISASTERS AND NATURAL HAZARDS

Probability of an event to occur or
The event occurred has been ranked

INTERPRETATION
Risk is acceptable
Risk needs to be controlled
Situation is being monitored

High

Appropriate action is required to prevent loss of life, damage to
property and livelihood Critical facilities must be guarded.
Significant damage to infrastructure, loss of life, livelihood.
Environmental degradation is imminent, specific emergency
system activated.

4

Probability of an event to occur or
The event occurred has been ranked

Very high

Appropriate action is required to prevent loss of life, damage to
property and livelihood Critical facilities must be guarded.
Risk is too high, evacuate risk area and protect Significant
damage to infrastructure, loss of life, livelihood. Environmental
degradation is imminent, specific emergency system activated.

5

Probability of an event to occur or
The event occurred has been ranked

Severe

Appropriate action is required to prevent loss of life, damage to
property and livelihood. Critical facilities must be guarded.
ALL EMERGENCY PROTOCOL IN PLACE

ADDITIONAL INFORMATION: WHAT ARE EL NIÑO AND LA NIÑA?
El Niño and La Niña are complex weather patterns resulting from variations in ocean temperatures in the
Equatorial Pacific. These deviations from normal surface temperatures can have large-scale impacts not
only on ocean processes, but also on global weather and climate.
Over the Indian Ocean El Niño events weaken the summer westerly winds (blowing from west to east).
Winds have the effect of cooling the sea surface. Strong winds cause evaporation and loss of latent heat
from the surface of the ocean leading to cooling. As the sea temperature gets warmer in the Pacific, the
connection between the sea and Atmosphere, this affects the wind circulation giving rise to more active
clouds which leads to rainfall.
La Niña episodes represent periods of below-average sea surface temperatures across the east-central
Equatorial Pacific. Global climate La Niña impacts tend to be of opposite those of El Niño impacts. The
Seychelles experienced a mass coral bleaching event in 1998 brought about by the El Niño phenomenon. El
Niño may also bring rain during the dry season and La Niña may bring a dry season during the rainy season.
El Niño
El Niño means The Little Boy, or Christ Child in Spanish. El Niño was originally
recognized by fishermen off the coast of South America in the 1600s, with the
appearance of unusually warm water in the Pacific Ocean. The name was chosen
based on the time of year (around December) during which these warm waters
events tended to occur.
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La Niña
La Niña means The Little
Girl in Spanish. La Niña is also
sometimes called El Viejo, antiEl Niño, or simply "a cold event."

MODULE 2:
ST RONG W IND
A ND CYCLONE
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STRONG WIND AND CYCLONE

WIND PATTERNS IN SEYCHELLES
The dominant winds over Seychelles are:

LEARNING OUTCOMES
• Learner will define strong winds and cyclone
• Learner will describe how strong winds and cyclone develop
• Learner will describe locations, trends and patterns in occurrence of strong winds and cyclone
• Learner will describe effects and consequences of strong winds and cyclone
• Learner will state other weather phenomena related to strong winds and cyclone in the Indian
Ocean region and worldwide
•
Learner analyses how the disaster risks associated with strong winds and cyclone are
aggravated.
• Learner describes risk reduction and safety measures to take before, during and after strong
winds and cyclone
• Learner participates in disaster risk reduction and safety exercise simulations before during
and after strong winds at school level

WHAT ARE THE
CONSEQUENCES OF
STRONG WINDS ?

•
The South East Trade winds from April
to Octobe. In the southeast trade wind or
monsoon, the wind is strong enough to make
the sea very rough.

• Bending and Falling trees and branches
• Rattling roof tops or Roof tops being
blown off
• Falling of live electrical wires/ sparks
•
Very high tides/ rough seas (white
crests everywhere)

• The Northwest trade winds from November to
March and are relatively calm, without much
wind, but do cause the heaviest rainfall in
Seychelles.
These are the only two factors that determine the
seasons of Seychelles.

MEASURES TAKEN TO FACE THE RISK
The Meteorological Services of Seychelles monitor the conditions favouring strong winds.
In case of risk the DRDM issues warnings to the population.

WHAT ARE WINDS?
WHAT TO DO
Wind is air in motion. It is produced by the uneven
heating of the earth’s surface by the sun. Since
the earth’s surface is made of various land and
water formations, it absorbs the sun’s radiation
unevenly.
Wind is caused by differences in the atmospheric
pressure. When a difference in atmospheric
pressure exists, air moves from the higher to
the lower pressure area, resulting in winds of
various speeds.

COLD

High pressure

Winds of 40 km per hour and more are considered
as strong winds. Atmospheric pressure changes
with distance.

WIND

HOT

BEFORE

• Stay informed on risks
• Listen to weather information and updates
• Cut branches and weak trees
• Tie things down

DURING

• Stay informed on the evolution of the situation
• Follow the instructions of the authorities
• Close windows and doors where possible
• Stay inside
• For mariners: Store /moor boats safely
• Stay away from the sea

AFTER

• Remain cautious, danger still exists
• Clear debris

Low pressure

In the South West Indian Ocean the region is prone to cyclones. The term cyclone refers to winds of more
than 117 km per hour.
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STEPS OF FORMATION
OF A CYCLONE

WHAT IS A CYCLONE?

The strength of a cyclone is measured by the speed of its winds. The faster the winds, the more intense
the cyclone is. These phenomena are named according to the speed of the winds :

A cyclone is a large scale air mass that rotates
around a strong centre. Cyclonic formation
occurs above warm tropical waters. The warm
ocean water fuels and strengthens the cyclone.
This warm, damp air rises rapidly into the sky,
forming powerful clouds. After some time an
eye may appear at the centre of the clouds. The
cyclone is then formed. It brings violent winds
that rotate around the eye, moving in a clockwise
direction in the Southern Hemisphere.

A CYCLONE IS MANIFESTED
THROUGH EXTREME WEATHER
EVENTS
• Torrential rain which can lead to flooding,
landslides, etc. (Deaths from drowning in the
high tides and sudden flooding and material
losses are therefore often very high.)
• Extremely violent winds, which can suddenly
change direction and project or carry objects
(trees, rooftops, cars, etc.)
• Strong swells (large waves formed by the
wind), which can lead to seaside flooding
• Thunderstorms, with lightning, which can lead
to fires, power cuts, etc.

NAME

Tropical
depression

Moderate
tropical
storm

Severe
tropical
storm

Tropical
cyclone

Intense
tropical
cyclone

Very
intense
tropical
cyclone

AVERAGE SPEED
of wind in km/h
Between :

51 and 62

63 and 88

89 and 117

118 and 165

166 and 212

More than
212

As you can see, the name «cyclone» is reserved for the strongest phenomena, those in which winds
blow at over 117 km/h on average... When the winds are weaker, we refer to it as a tropical storm or
tropical depression.
Although the cyclone risk is random, some regions of the world are particularly affected; we are talking
about zones of activity. This is the case in the South-West Indian Ocean region, as you can see on this map.

MAIN CYCLONE TRAJECTORIES IN THE WORLD

North America

Europe

40°N

HURRICANE

20°N

Equator

0

Threatening clouds Eyewall

Air feeding
the cumulus clouds

DID YOU KNOW?

20°S

A cloudless and calm area known as the
«eye» is found at the centre of a cyclone.
Clouds rotate around the eye at high
speeds forming a wall. The most severe
winds and weather occur around the eye.

40°S

Stay well informed. When everything
is calm, this does not mean that the
cyclone is gone... it may be the eye of
the cyclone.

Torrential rain
Eye of the cyclone
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TYPHOON

Pacific
Ocean

Indian
Ocean

Atlantic
Ocean

South America

Tropic of Cancer

Asia

Africa

10 to 17 km
altitude

STRONG WIND AND CYCLONE

CYCLONE

Tropic of Capricorn

Oceania

Pacific
Ocean
Zone of activity
Trajectory of Cyclone

160°0

120°0

80°0

40°0

0°

40°E

80°E

120°E

160°E

160°O

source: www.ladocumentationfrancaise.fr/cartotheque/zones-aleas-sismiques-volcaniques-cycloniques-monde-2001.shtml

The cyclone season occurs during the warm and humid season, from November to May (7 months of the
year). Be warned, this does not mean that there is no risk of cyclonic formation outside this period!
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DID YOU KNOW?
According to you, why do we name
cyclones?
It has become common to give names
to cyclones for the past two centuries. In
the South-West Indian Ocean, they are
named as soon as they are classified
as a moderate tropical storm. They
are given alternate male and female
names so that they can be identified
and remembered!
For each cyclonic season, an alphabetical
list of names is anticipated from A to Z
for tropical storms and tropical cyclones.
These lists differ according to the regions
of the world. In the Indian Ocean region,
all the countries of the zone propose the
names.

Tropical storms, cyclones, hurricanes and
typhoons, although named differently, describe
the same types of meteorological hazards.
The system is referred to as a "cyclone" in the
Indian Ocean and South Pacific, "hurricane" in
the Eastern Atlantic and Eastern Pacific
and "typhoon" in the Western Pacific.

MEASURES TAKEN TO FACE THE RISK
For the south-western Indian Ocean area, Météo
France weather centre, based in La Réunion, is
responsible for cyclone monitoring.

In the event of a cyclone the public receives
warnings and instructions based on the
classification of the cyclone.

http://www.meteofrance.re/cyclone/CMRS/presentation

WHAT TO DO
BEFORE

• Keep updated of developments by listening to cyclonic bulletins on radio or TV
• Prepare to secure your home (door, windows, shutters)
• Prepare a family emergency kit and food and medicine reserves (water, canned food, candles,
batteries, medicines...)
• Do not walk around on the beach, there may be huge swells

DURING

• Take in objects that can be carried away by the wind
• Shelter animals
• Turn off gas, electricity and water
• Stay inside. Look for shelter in the strongest part of the house. Keep the emergency kit with you
• If your house begins to suffer serious damage, protect yourself with a mattress, rugs or blankets
• If necessary, go quickly to the nearest refuge centre and inform your relatives and neighbours
• Avoid areas prone to storm surges and floods
• Strictly wait for an adult’s permission to leave after the warning is lifted (In case of calm weather, we
may be in the eye of the cyclone)

AFTER

• Remain cautious, danger still exists
• Listen to radio/TV for official warnings and advice
• Boil water before drinking
• Clean your garden and evacuate stagnant water to prevent mosquito proliferation
• Do not approach beaches and rivers
• Do not touch the electrical wires that have fallen to the ground, trees or debris
• Do not enter flooded areas
• Do not consume fallen fruits
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THUNDERSTORM

MODULE 3:
T HUNDER STOR M
LEARNING OUTCOMES
• Learner defines thunderstorm
• Learner explains how thunderstorms form
• Learner describes the consequences of and dangers associated with thunderstorms
• Learner describes risk reduction measures in reducing risks related to thunderstorms
• Learner is aware of in disaster risk reduction and safety measures that exist at school level
• Learner participates in disaster risk reduction activity at school level

WHAT IS A THUNDERSTORM?
A thunderstorm is a storm with strong gusty
winds, thunder, lightning and typically also heavy
rain or hail. The basic ingredients used to make
a thunderstorm are moisture, unstable air. You
need unstable air that is relatively warm and
can rise rapidly. It is the result of convection and
condensation in the lower atmosphere and the
accompanying formation of a cumulonimbus
cloud. Thunderstorms can bring heavy rains
(which can cause flash flooding), strong winds
and lightning strikes. Fortunately, thunderstorms
typically do not last very long and will most often
pass by your location in less than one hour.

WHAT IS LIGHTNING?
Lightning is an atmospheric discharge of
electricity, which typically occurs during
thunderstorms, and sometimes during volcanic
eruptions or dust storms.
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MEASURES TAKEN TO FACE THE RISK

FLOODS

MODULE 4:
FLOOD

Remember, if you can
hear thunder, you are
close enough to the
storm to be struck by
lightning
LEARNING OUTCOMES

• Learner describes flood and types of floods
• Learner explains factors enabling the flood to evolve into disaster risks
• Learner describes the consequences of floods
• Learner describes risk reduction measures in reducing risks related to flooding
• Learner is aware of in disaster risk reduction
• Learner participates in disaster risk reduction activity at school level

WHAT TO DO
BEFORE

• Stay informed on risks
• Stay inside
• Secure loose objects outside as these objects often become dangerous flying debris in high winds
• Remember to bring pets inside inside if there is time

DURING

• Follow the instructions of the authorities
• Postpone outdoor activities until the storms have passed
• Once in a shelter, stay away from windows and avoid electrical equipment, telephones
• Unplug electronic equipment
• Stay away from plumbing and running water
• If caught outside, take shelter in a sturdy enclosed building or hard top car or other covered vehicle
immediately
• Avoid open spaces, isolated objects, high ground and contact with metallic objects such as rails and
door handles
• Get out of boats and away from bodies of water

AFTER

WHAT IS A FLOOD?
A flood is the accumulation of water in an area
due to prolonged or heavy rainfall or caused by
the overflow of a river.

HOW DOES IT HAPPEN?

• Inform the authorities of any danger
• Plug electronic equipment

Flood in Seychelles - Source: DRDM
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Below we list the different types of floods:
General floods can be predicted in advance,
except in the case of flash floods. The impact
of flooding can include destruction of housing,
crops, cattle and people.

•R
 ainfall runoff: Intense rains, most often
in the city, can cause a heavy runoff. This
phenomenon is reinforced by impermeable
ground (buildings, roads, car parks, etc.) which
prevents the infiltration of water into the soil.

• Flash flood is the rise in water level due to short
period of heavy rainfall. Because of its rapid
nature flash floods are difficult to forecast and
give people little time to escape or to take food
and other essentials with them.

Human changes to upland watersheds (e.g.
deforestation – where trees and plants have been
destroyed and so the rain runs off the land too
quickly and the soil does not have time to absorb
water).
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THE RISK OF FLOODING IN SEYCHELLES

We experience very intense rainfall on our islands because of
the tropical climate, especially during the wet season but can
be due to intense rainfall at any time of the year. The water
that rapidly runs down the slopes is dangerous for people and
their belongings.
Flooding and torrential rains also include other risks such as
landslides. Rain and strong currents in rivers accelerate the
erosion phenomenon. The ground and roads lose stability and
cause everything to collapse.

MEASURES TAKEN TO FACE THE RISK
The Meteorological Services of Seychelles monitor the
conditions favouring heavy rains which can lead to floods. In
case of Heavy Rain, forecast issued to warn the population. In
case of risk the DRDM issues warnings to the population.

FACTORS
CONTRIBUTING TO
VULNERABILITY :
•C
 ommunities located
alongside streams and rivers
• Limited awareness of flash
flood hazard
• Poor access to flood early
warning system
• Housing and infrastructure
are not resistant to floods
•U
 nprotected food stocks,
standing crops and livestock

LEARNING OUTCOMES
• Learner defines landslide and rockfall
• Learner explains causes of landslide and rockfall
• Learner explains the effect of climate conditions on occurrence of landslides and rockfall
• Learner describes the consequences of landslides and rockfall
• Learner describes risk reduction measures in reducing risks related to landslide and rockfall
• Learner is aware of in disaster risk reduction and safety measures that exist in the community
or school level
• Learner participates in disaster risk reduction activity at school level

WHAT IS LANDSLIDE AND ROCK FALL?

WHAT TO DO

BEFORE

• Stay informed on risks
• Stay informed the evacuation plan and shelters
• Know who to contact
• Keep drains clear of debris
• Install roof drains or gutters
• Raise furniture, fragile objects
• Store important papers in a dry area
• Stock up on drinking water and food

DURING

• Stay informed on the rising water levels
• Follow the instructions of the authorities
• Barricade house
• Tend to livestock and pets
• Switch off electrical appliances and sources
• Stay away from rivers
• Avoid driving on flooded roads
• Have First aid kit ready
• Have evacuation kit ready
• Evacuate if necessary

AFTER

LANDSLIDE & ROCK FALL

• Aerate and clean carpets and the floors of the
house
• Disinfect the floor with bleach
• Inform the authorities of any danger
• Wait until everything is dry before turning the
electricity back on
• Boil water before drinking
• Clean your garden and evacuate stagnant water to
prevent mosquito proliferation

Landslide and rock fall is the movement of soil,
rock and debris down a slope. The term landslide
is used in its broad sense to include downward
and outward movement of slope forming
materials (natural rock and soil).
It is caused by heavy rain, soil erosion and earth
tremors.
Subsequent disasters caused by heavy rain and
flooding when sloped areas become completely
saturated by heavy rainfall landslides can occur.
Landslide can also be called mudslide if the
earth is saturated with water.
Landslides are difficult to estimate as an
independent phenomenon. It seems appropriate,
therefore, to associate landslides with other
hazards such as tropical cyclones, severe local
storms and river floods.
Landslide and Rockfall in Seychelles - Source DRDM
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1

WHAT ARE THE TYPES OF LANDSLIDES?

MODULE 6:
DROUGHT

In Seychelles there are three types landslides:
1

 low moving landslides: There may be slow moving landslides.
S
It may be formed when there is a lot of water in the soil the
water mixes with the water and drags the ground slowly along
the slope.

2

 ast moving landslide and falling rocks: It is a brutal detachment
F
of large rocks on the slopes.

3

 udslide: when the soil is waterlogged, the water mixes with
M
the soil and creates a mudslide which rushes down the slope.

DROUGHTS

LEARNING OUTCOMES

2

• Learner describes the consequences of dry
season
• Learner is aware of in disaster risk reduction
measures that exist in the community and
at school level
•
Learner participates in disaster risk
reduction activity at school level

• Learner defines drought
• Learner compares dry season and drought
• Learner explains the causes of drought
•
Learner explains the effect of climate
change on drought
•
Learner describes the consequences of
drought

3

WHAT TYPE OF LANDSCAPE MAY BE
PRONE TO LANDSLIDE AND ROCKFALL?

WHAT IS DROUGHT?

The following factors may increase the likelihood
of landslides
• The steepness of a slope. The steeper the slope
there is more risk of landslide.
• Presence of rocks on top of hills and mountains
• Soil erosion
•
Climate: heavy rain wind and drought may
cause erosion on rocks and soil
•
Construction that modifies terrain and
displaces rocks
• Deforestation
•
Tree roots growing in rock fissures causing
rock instability

WHAT TO DO

WHAT ARE THE CONSEQUENCES OF
LANDSLIDE AND ROCKFALL?
• Destruction of slopes
• Destruction of houses and property
• Destruction of agricultural land on the slopes
• Exposing slopes to further weather conditions
• Death of individuals trapped in the landslide or
mudslide

BEFORE

• Stay informed on areas at risk and
instructions to follow
• Ensure that construction is avoided
in areas prone to landslide and
rockfall
• Install gutters and pipes to collect
and direct water
• Conduct risk assessment around
your property
• Check for signs of loose rock, soils
and degrading lands

DURING

• Stay on alert during heavy rains for
unusual cracking noises of trees or
boulders
• Call for HELP and EVACUATE and do
not return to the area
• Move away from the path of a
landslide or rockfall

AFTER
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• Inform the authorities
• Assess the damage and the dangers
• Do not go to the landslide area
unless deemed safe by the
authorities

Drought is defined as a deficiency of rainfall
over an extended period – a season, a year
or several years – relative to the statistical
multi-year average for the region. Drought is a
climatological hazard.
Drought is an insidious phenomenon. Unlike
rapid onset disasters, it tightens its grip over
time, gradually destroying an area.

Low water level at la gogue dam - Source : PUC Seychelles

THE RISK OF DROUGHT IN SEYCHELLES
Seychelles does not experience severe drought but experiences
dry season. During that time there are water shortages affecting
farming, agriculture and affecting households. Individual
households are recommended to install rain harvesting systems.
Desalination plants have been set up to reduce water shortages.
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WHAT ARE THE CONSEQUENCES OF DROUGHT?

MODULE 7:
FOR E ST FIR E

Lack of rainfall leads to lack of water.
In severe cases, drought can last for many years and have a devastating effect on agriculture and
water supplies, water supply for plants, animals and human beings. A drought may result in other
disasters: food insecurity, famine, malnutrition, epidemics and displacement of populations.
Rural communities can sometimes cope with one or two successive rain failures and crop or livestock
losses: the situation becomes an emergency when people have exhausted all their purchasing resources,
food stocks, assets and normal coping mechanisms.

• Famine: Famine is a catastrophic food
shortage affecting large numbers of people,
brought on by climatic, environmental
or socio-economic factors. Famine may
lead to widespread death, disease and
displacement.
• Epidemics: Poor nutrition lowers people’s
resistance to disease and increases the
risk of outbreaks of preventable diseases.
Water shortages, which force people to use
unsafe water, favour the spread of waterborne diseases.

•D
 esertification: Desertification is the
process by which productive or habitable
land becomes gradually more arid and
less capable of sustaining vegetation,
eventually turning into desert. It is often a
cause of long-term disasters.

• Population displacement: Food-security
problems may prompt people to move to
other areas. For example, rural populations
may migrate to the outskirts of towns in
search of better conditions. Or else, large
settlements of displaced people may form,
increasing the likelihood of outbreaks of
disease.

• Food shortages: Food shortages result from
an abnormal reduction in crop yield, such
that it is insufficient to meet the nutritional
or economic needs of the community.
Drought-induced food shortages mean
many people, in particular pregnant and
lactating women, infants and children, lack
a sufficient balance of nutrients for health
and well-being.

• Complex emergencies/conflicts: Mass
migration from drought-affected areas
can provoke tensions in host communities
by creating competition for scarce natural
resources, such as land or water.

FOREST FIRE

LEARNING OUTCOMES
• Learner defines a forest fire
• Learner explains the possible causes of forest fires
• Learner discusses the consequences of forest fires on forests, biodiversity, agriculture, farms,
people, community infrastructure and buildings
• Learner states the elements and conditions for starting a fire
• Learner describes disaster risk reduction measures and safety precautions to be taken in the
case of forest fires.
• Learner explains the importance of rehabilitation of forests after a forest fire
• Learner is aware of in disaster risk reduction and safety measures that exist at school level and
in the community
• Learner participates in disaster risk reduction activity at school level

WHAT IS A FOREST FIRE?

1 : Oxygen

in the air

A forest fire describes an uncontrolled burning
fire usually in wild lands, which can cause
damage to forestry, agriculture, biodiversity,
infrastructure and buildings.

2 : Fuel

The figure opposite explains the triangle of a fire.
Fire is a chemical reaction which emits heat,
called combustion.
It is the result of the meeting of three elements:
fuel, oxidizer (oxygen) and the source of heat.

WHAT TO DO
BEFORE

• Save water by implementing good habits
• Install water tanks at home, at school and working places

DURING

• Limit watering gardens, flower pots and vegetable gardens
• Implement good habits to save water
• Limit washing of vehicles

AFTER

3 : The source of heat
If you remove an element,
the fire goes out.

• Continue the good habits
• Use collected rain water for general use
Damage caused by a forest fire in Seychelles
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FOREST FIRE

WHAT ARE THE CAUSES OF FOREST FIRES?
MEASURES TO TAKE TO FACE THE RISK
In the Seychelles it is mostly by human activities, this can be carelessness such as not putting out a
fire completely after any burning activity (Domestic burning), dropping a lit cigarette butt, uncontrolled
burning especially on farm land near forest area, Nuisance such as kids playing with matches,
harvesting of honey using smoke. Natural causes : lightning has not been recorded

WHAT ARE THE CONSEQUENCES OF FOREST FIRES?

The Seychelles Fire and Rescue Services Agency’s mission is to protect and save life, property and
environment from the effect of fires, hazardous or other emergency incidents. They accomplish this
mission in collaboration with their partners.
The main techniques employed by firemen and forestry personnel are:
• Indirect attack: One best way to stop a fire is to get rid of the fuel (trees, grasses, leaves, twigs, etc)
that is helping it to burn, firefighters will remove fuel in a line ahead of where the fire is advancing.
This line is called a firebreak which can be of different width, from 3 metres and above; when the fire
reaches the firebreak it runs out of fuel and stops spreading.
• Direct attack: Spraying water, smothering or physically separating burn and no burn fuel, beating
up embers and/or covering hot embers with soil; both methods are applied systematically in any
circumstances.

• Loss of valuable timber resources
• Loss of biodiversity and extinction of plants and animals
• Degradation of catchment area
• Loss of natural regeneration and reduction of forest cover
• Loss of carbon risk resources and increase in percentage of CO2
• Change in micro climate of the area with unhealthy living condition
• Soil erosion affecting productivity of soils and production
of ozone layer depletion
• Health problem leading to disease
• Loss of lively hood for rural people

THE RISK OF FOREST FIRE IN SEYCHELLES

Out of the many hazardous events that occurs in Seychelles, forest or bush fires are very common.
Forest fires a common on Praslin island such as the forest fire in 1990 on Praslin island which destroyed
a part of the unique forest of “coco de mer” trees in the world.
Forest/bush fire can be extremely difficult to put out or control, forest fire can easily change direction,
and can jump over natural boundary such as cliff, roads and rivers. In Seychelles we lack fire fighters.

Fire on Mahé in 2013 - Source : Red Cross

WHAT TO DO

BEFORE

• Remember telephone number for Fire and Rescue Services Agency’s: 999 or 432 3242
• Identify route for evacuation
• Know whether you’re in a wildfire prone area
• Plant fire resistant shrubs and trees around your home
• Have a garden hose that is long enough to reach around your home
• Clear the area around the home
• Dispose of rubbish and debris appropriately

DURING

• Call for help from Fire and Rescue Services Agency‘s: 999 or 432 3242
• Protect your lungs by breathing air closest to the ground, through a moist cloth, if possible, to avoid
inhaling smoke
• If you’re advised to evacuate, then do so immediately
• Wear protective clothing
• Close the windows and doors
• Tell someone you left and where you are going
•C
 hoose a safe route away from fire hazards. Watch for changes in the speed and direction of fire and smoke

DID YOU KNOW?
Many forest fires start from natural
causes such as lightning which set trees
on fire.
However approximately 4 out of 5 forest
fires are started by humans.

AFTER
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• Follow the instructions of the authorities
• Stay away from wildfire areas until it is safe
• Participate in reforestation activity
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MODULE 8:
T SUN A MI

TSUNAMI

HOW DOES IT HAPPEN?

Triggers of a tsunami can be: earthquakes, volcanic
eruptions, mass movements, meteorite impacts or underwater
explosions. Earthquakes are the most causes of the tsunamis.
These events cause a huge quantity of water to vibrate and
displace. Waves spread in all directions. When they get closer
to the coast they slow down and grow rapidly thus becoming
very dangerous. The waves can be many metres high before
crashing on the land. Tsunamis are characterised by a very long
wavelength and their amplitude is much smaller offshore.

LEARNING OUTCOMES
• Learner defines tsunami
• Learner describes how a tsunami manifests itself
• Learner identifies events that can trigger tsunamis
• Learner describes the devastating impact of tsunamis on coastal areas
• Lerner relates tsunami events that have affected the Indian Ocean and worldwide
• Learner describes the three stages of disaster risk reduction; prevention, mitigation and
preparedness; response and recovery, rehabilitation and reconstruction in relation to tsunamis
• Learner is aware of in disaster risk reduction and safety measures that exist at school level
• Learner participates in disaster risk reduction activity at school level

WARNING: Tsunamis unlike swells are not created by the wind.
A tsunami can therefore be formed even if the weather is sunny.

3 steps leading
to a tsunami

WHAT IS A TSUNAMI?

A tsunami is a series of gigantic and powerful
waves caused by a rapid displacement of a
body of water (ocean, lake). The biggest wave is
rarely the first one, but usually a series of waves
following the first.

DID YOU KNOW?

1

An underwater earthquake
the seabed
shakes


2

Waves form in the ocean and
spread rapidly

3

As the waves get nearer to
 the
 shore, the waves rise,
they surge over the land
and destroy everything

1

2

3

WHAT ARE
Warning
THE TSUNAMI tch
signs tO wa
out for?

• Before the arrival of a tsunami the
earth may shake but it is not always felt
• Abnormal animal behaviour and
excitement, fleeing towards higher
ground
• Unusual rumbles, ripples and noises
coming from the sea
• The sea can recede rapidly and far uncovering
reefs that are not usually seen

The Japanese term for this phenomenon «tsunami» («Wave in the port» in
Japanese), which is observed mainly
in the Pacific, has been adopted for
general usage. The name ‘tsunami’ is
derived from the two Japanese words
‘tsu’ meaning harbour and nami’ which
means waves.
Vague de Hokusai, Japon, 1831
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TSUNAMI

THE RISK OF TSUNAMI IN THE INDIAN OCEAN
WHAT ARE THE DAMAGES CAUSED BY TSUNAMIS?
In the regions of Indonesia and Pakistan, the risks of a strong earthquake are very high. The South
islands
Korea
of the Indian Ocean can suffer from the after effects of a tsunami.

Saudi
Arabia

N
O

Pakistan

E

Burma

Oman

India

ASIA

Taiwan

Thailand

Yemen

S

China

The impact in coastal areas can be very destructive as the waves advance inland and can extend over
thousands of kilometers. Tsunami causes death and extensive damage near the coastal regions. The
tsunami height depends very much on the local topography of the sea bottom near the coastline.

Philippines
Sri Lanka

1 cm = 1000 km

Somalia

Sumatra

Kenya
AFRICA
Tanzania
Comores
Mayotte
(Fr.)

Mozambique
Madagascar
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Malaysia
Indonesia

Seychelles
Rodrigues
(Mauritius)

Borneo

Palau (US)

WHAT TO DO

Celebes

Java

INDIAN OCEAN

HOW TO DEAL WITH A TSUNAMI RISK?

Mauritius
Reunion
(Fr.)

BEFORE

• Listen to alert bulletins from the DRDM authorities
• Evacuate beaches
• Move to higher ground
• Do not venture out to sea
• Boats should be taken out of lagoons and sheltered

DURING

• Move as quickly as you can to higher ground and away from the sea
• Follow instructions for evacuation
• Stay tuned for information
• Stay out at sea if your boat is already at sea

Epicenter of the earthquake of 26/12 / 2004
Areas with high seismic risk

South Africa

Tsunamis occur rarely in the South-West Indian Ocean, but two of the worst in history happened here in
the 19th and 21st centuries. The officially identified tsunamis observed in Seychelles are the 2004 tsunami
Indian Ocean causing coastal damage around the island and previously on the 27th August 1883 as a result
of the Krakatoa volcanic eruption in Java. An unidentified source found in national archives reported waves
of 2.5 feet (76cm) above usual high spring tides, receding in 15 minutes and then returning. Unusual waves
continued for more than 1 day only varying in time. No damages were caused by this event.

AFTER

• Inform authorities of any dangers
• Remain cautious- do not return to the seashore without permission from the authorities
• Assess damages
• Clean your home
• Inspect installations and equipment
• Inform authorities for any assistance you may need

HOW TO DEAL WITH RISKS OF A TSUNAMI
In order to stay safe when facing a tsunami, it
is necessary to get more information as quickly
as possible to be able to react and take shelter.
Tsunamis are therefore
monitored
throughout
the world by devices
that detect abnormal
movements in the ocean.

DID YOU KNOW ?
The first wave of a tsunami is usually
not the strongest, successive waves get
bigger and stronger.
Tsunamis can travel at speeds of 805 km
per hour almost as fast as a jet plane.

The DRDM will issue
tsunami warnings if our
islands are in danger.
Bouée de surveillance des
tsunamis - mesemar.fr
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North
America

Pacific
Ocean

LEARNING OUTCOMES

DEFINITION

• Learner defines volcanic eruption
• Learner explains how volcanic eruptions
happen
•
Learner identifies areas prone to
volcanic eruption in the Indian Ocean
and world wide
•
Learner describes the effects and
consequences of volcanic eruptions
•
Learner is aware of in disaster risk
reduction and safety measures related
to volcanic eruptions

Crater: It is the outlet of the magma
during a volcanic eruption located at the
top of a cone.
Magma: Molten rock located beneath the
surface of the Earth.
Lava: Molten rock released by a volcano
during an eruption
Caldera: Large hollow that appears when
the central part of a volcano collapses. Its
name is of Portuguese origin and means
“cauldron”

Europe

VOLCANIC ERUPTION
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Plate limit
Active volcano on the surface of the globe

Global plate tectonic and volcano map

Other volcanoes known as hot points are created
in the middle of these plates.

WHAT ARE VOLCANIC ERUPTIONS?
Volcanic eruptions happen when lava and gas are discharged from a volcanic vent found in the earth’s
crust. The earth is made of the inner core, the outer core, the mantle and the crust. The crust has
large plates of rock called tectonic plates that fit together like large pieces of a jig saw puzzle around
the planet. The boundaries between these plates allow magma (mixture of molten rock, which has
become liquid due to heat and gas) to rise. During an eruption, it escapes to the surface through a
crater or a crack which are openings, exit points. The magma then takes on the name of lava and, by
cooling and solidifying, creates a cone called a volcano.

Lava
Magma
chamber

Earth's crust
30-60 km
1 000°c

Hot point

Crater
Cone
Central vent

(Fissure where the magma
escapes during eruption)

Magma
formation

Plate boundary

Mantle
2 900 km
3 000°c

Liquid core
5 200 km
~ 3 500°c
Solid core
6 370 km
5 000°c

ORIGINS OF VOLCANOES
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When a volcano becomes active and wants to be
heard, it is known as volcanism*. There are two
main types of volcanism on Earth:

HOW DOES IT HAPPEN?

Name: Effusive eruption
Lava temperature: about
1200 °C
Type of magma: fluid,
easily flowing lava

Name: Explosive eruption
Lava temperature:
600 to 900 ° C
Type of magma: thick, very
viscous, very slow flowing

Special features: This type of volcano erupts
regularly. During an eruption, the lava flows
slowly down the slopes of the volcano. The
more the lava moves away from the volcano
crater, the more it solidifies.
Characteristic phenomena: Large lava flow
that can extend over several kilometres, lava
fountains, gas clouds and sometimes clouds
of ash.

Special features: The magma forms a dome
on the top of the central vent of the volcano.
During the eruption this «cork» is pulverised
in a large explosion.
Characteristic phenomena: Large clouds of
burning ash descend rapidly down the slopes
of the volcano.
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DID YOU KNOW ?
There are 1,500 active volcanoes in
the world today. Technically, scientists
define an ‘active volcano’ as one that
has erupted in the last 10,000 years. By
this definition, 75% of which are located
along the evocatively-named Pacific
Ring of Fire.
Kïlauea in Hawaii is currently the world’s
most active volcano, followed by Etna
in Italy and Piton de la Fournaise in La
Réunion.

VOLCANIC ERUPTION

When Piton de la Fournaise erupts, many phenomena can be observed:
• Pele’s hair: droplets of lava that stretch in long and fine filaments through wind action
• Lava flow: molten rock, spewed out by the volcano
• Volcanic bomb: fragments of lava ejected by the volcano
• Cloud of ash and / or gas: fine particles of volcanic rocks and toxic gases

THE RISK OF VOLCANIC ACTIVITY IN THE REGION
Lava flow - Piton de la Fournaise - OVPF-IPGP

In the Indian Ocean volcanic activity is found in Comores with the “Kartala”
and Reunion with the “Piton des Neiges” and “Piton de la Fournaise”. In
2018, a new underwater volcano wash discovered just off the island of
Mayotte with the largest underwater volcanic eruption ever recorded.

Z
ZZ Z

Reunion Island has two large volcanoes: Piton des Neiges, the older of
the two, a dormant volcano reaching a height of 3,070 metres, and Piton
de la Fournaise, an active volcano reaching a height of 2,632 metres. Piton
des Neiges has not erupted for 2,000 years, but it is not extinct. In fact, it
sometimes releases gases and heat.

One of the
most active!

Piton de la Fournaise is
an effusive volcano. One
or several eruptions have
occurred each year since
1998. Like Kilauea in Hawaii,
it holds the record of being
one of the most active
volcanoes in the world.

Important figures of
Piton de la Fournaise:
Height: 2,632 meters
Enclosure: diameter of about 9 km,
surface area of 100 km2
Frequency of eruption: on average
1 to 2 times per year in recent decades
Lava temperature: 1,200°C
Age of the Enclosure: 4,500 years
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MEASURES TAKEN TO FACE THE RISK

Cloud of ash
and on gas

The Piton de la Fournaise Volcanic Observatory
(OVPF) monitors volcanic activity and attempts
to predict eruptions. The OVPF has installed
numerous sensors on the volcano to measure
the different signs of volcanic eruptions such as:
• Small earthquakes in the area of the volcano;
• Swelling of the cone;
• The emission of gas.

Volcanic bomb
Pele’s hain
Lava flow

The islands of Mauritius and Rodrigues were formed by this same hot spot. In the case of Mauritius
and Rodrigues, their volcanoes ceased to be active when their magma chamber was no longer above
this hot spot. However, volcanic risk still exists in Reunion Island. Piton de la Fournaise is one of the
most active volcanoes in the world.

Piton
de la Fournaise

Reunion Island - Pele’s hair - Source: Patrice Huet Patrice-Huet

Surveillance is not an exact science, but it can
increase our ability to anticipate the danger and
take appropriate measures. In the event of an
imminent risk of eruption, measures are taken
according to the situation.

Volcanic vent

Magma
chamber

HOW TO DEAL WITH VOLCANIC ERUPTIONS
WHAT TO DO
BEFORE

During volcanic over activity:
• Pay attention to instructions from authorities and the information on the volcanic situation
• Consider and prepare for the possibility of an evacuation
• Identify fast evacuation routes and areas to avoid

DURING

• Listen and follow the instructions given by the radio and the authorities.
• Stay in buildings, houses and shelters away from the danger zone
• Be prepared for the possibility of an evacuation

AFTER

• Stay tuned for instructions on the necessary steps to follow, by listening radio stations and television
stations
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MODULE 10:
E A RT HQUA K E

EFFECTS OF EARTHQUAKES
EARTHQUAKE
INTENSITY SCALE

The most devastating effects are seen on Richter scale level 6
and above, and if the epicentre of the earthquake is located in
highly populated areas. Earthquakes can cause high numbers of
deaths and injuries as well as serious destruction of buildings
and infrastructure.

DEFINITION
Aftershocks: Additional tremors following a major earthquakes
Epicentre: Point located on the surface
of the earth, vertically above the focus
of the earth where the earthquake is the
most powerful
Focus of an earthquake: Point of fracture at depth from where the seismic
waves leave
Magnitude: Energy released by an earthquake at the time of the earthquake
Richter Scale: Measurement scale used
to define the magnitude of an earthquake
Seismic waves: Vibration from an earthquake that spreads in all directions from
the focus

LEARNING OUTCOMES
• Learner defines earthquake
•
Learner explains how earthquakes
happen
•
Learner identifies areas prone to
earthquakes
• Learner explains how the magnitude of
earthquakes are measured
•
Learner describes the effects and
consequences of earthquakes
•
Learner is aware of in disaster risk
reduction and safety measures related
to earthquakes

When earthquakes hit, local authorities carry out search and
rescue - this is more effective than rescue teams who are flown in
from abroad as these teams generally arrive too late.
After an earthquake, response prioritise first aid, shelter, safe
water and sanitation, basic health care and field hospitals.
Psychological support should always be addressed, as well as
possible tracing mechanisms for reuniting families. Earthquakes
often trigger landslides, fires tidal waves and tsunamis (if the
earthquake occurs at sea). Powerful aftershocks frequently occur,
causing further damage and increasing psychological stress.
Seychelles islands, however, earthquakes in the Indian Ocean
may generate tsunami that can affect the islands.

MEASURES TAKEN TO FACE THE RISK

WHAT IS AN EARTHQUAKE?
EARTHQUAKE DIAGRAM
Earthquakes are the result of forces deep within
the earth's interior. Sudden breaks within the
upper layers of the earth, sometimes breaking
the surface, resulting in the vibration of the
ground, which, where strong enough will cause
the collapse of buildings and destruction of life
and property. The location of the deep fracture
is called the focus. The vibrations released
propagate all around the earth in seismic waves.
These waves sometimes shake the ground and
can create cracks. It is in a vertical line from
the focus (in relation to the surface of the earth)
that the earthquake is the most powerful, this
point is known as the epicenter.

Epicentre

Monitoring systems exist to monitor earthquakes. Geologists
use seismometers to study earthquakes, waves and their power.
These devices record the vibrations of the ground.
To evaluate the power of an earthquake, geologists estimate
the energy released at the moment of the break, this is called
magnitude. This power can be measured giving it a Richter scale
rating between 1 and 9.
To measure the damage of an earthquake we evaluate its intensity.
This scale contains 12 degrees, written in Roman numerals. The
first degree corresponds to an earthquake that is hardly felt,
the twelfth to a catastrophic earthquake, totally changing the
landscape.

Focus

Seismic waves

Earthquakes strike with no early warning and can be devastating, but after a major one, aftershocks may
be as strong as a new earthquake. Earthquakes usually happens along a fault plate, the border between
plates (refer to Global plate tectonic map, page 37).
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EARTHQUAKE

You cannot prevent earthquakes but you can reduce the potential
damages:
• Development of possible warning indicators
• Land-use regulations
• Building regulations
• Relocation of communities
• Public awareness and education programmes
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I - Earthquake not felt
II AND III – slight
quake with swaying
objects such as lights
IV – Doors and
windows vibrate,
similar to a truck
passing by
V – Those sleeping are
awakened, objects fall
VI – Objects move
and fall, slight cracks
appear in the walls
VII - Furniture
moves or falls
over, cracks in
the walls
VIII – Difficult to
remain standing,
large cracks in the
walls, pipes break
IX - Weak buildings
collapse, serious
damage to
stronger buildings,
ground begins to
crack
X PLUS -

Almost total
destruction of
buildings, the
quake is now
visible to the
naked eye, huge
cracks in the
ground, bridges
destroyed

HOW TO DEAL WITH RISKS OF EARTHQUAKES?

CORRECT BEHAVIOUR
IN CASE OF NATURAL HAZARDS

WHAT TO DO
BEFORE

- Fasten furniture and heavy equipment to the walls to prevent them from falling in the
event of an earthquake
- Identify the water, electricity and gas cut-off points in the house
- Prepare a plan to regroup the family
Recommended position: Protect your head with your arms and put yourself in a brace
position.
Stay still and protected during the earthquake.

DURING

INSIDE:
- Stand near a wall or under solid furniture
and move away from the windows
- Assume the recommended position
AT SCHOOL
- Take refuge under your desk and assume the recommended position
- Follow the teacher’s instructions
OUTSIDE:
- Move away from buildings, trees, power lines and all objects that could fall
- Assume the recommended position

AFTER

- After the first earthquake, be wary of the aftershocks*: the earth can start trembling
again, it is necessary to stay cautious
- Inside, get out carefully and move away from objects that can fall, do not take the
elevators (lifts)
- Check water, electricity and gas: in the event of a leak, evacuate and notify the
authorities
- Move away from the coastal areas when the earthquakes end, there is a tsunami risk
- Obey the instructions of the authorities

I find out
where closest
evacuation centre is

OD
DO
S
AN
11
X:
YEU
IRS
NO

Emergency numbers
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I plan my emergency
kit and food reserves

+

I prepare together with my
school and my family
to know how to react in case
of risk

AZIR OZORDI,
PREPAR POUR
DEMEN

I keep informed
and stay tuned for instructions by the
authorities and the media.

I say at home
so as not to expose myself
to the dangers or to hinder
rescue workers

Emergency: 999 / 111
Ambulance: 151
Hospital: 4388000
DRDM office: 4762200

I avoid using my phone
except in case of danger so
as to avoid overloading the
telephone network

Fire service: 4323242
Fire service hotline: 4323242
Police: 4288000
DRDM hotline: 2522622
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