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Major hazards in France

� A major hazard can be of natural or human origin
� It is characterized by infrequency and serious damage (human, envirnomental, economic, 

cultural stakes)
� 8 natural major hazards and 4 technological major hazards identified in France:

� Classification of events through a damage scale:

Source : Special environmental inspection mission (mai 1999)
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Plan of the presentation

� Overview of the French policy to reduce risks from disasters
� Approaches developed to monitor and analyze the following natural 

hazards:
– Flooding

– Coastal flooding

– Avalanches
– Forest fires

– Meteorological hazards (including drought, heat waves and cold spells)

� Conclusion
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The French Policy to reduce the risks from disasters

1.Knowledge of phenomena,
hazards and risks

• Inventory of historical events through
databases , mapping of vulnerable areas

• research to understand the phenomena
and anticipate their behavior

• technical studies to improve nowcasting
and short term forecasting
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2.Monitoring

• observation networks to detect and 
forecast hazards

• a population warning system to 
broadcast information efficiently

• The Vigilance map of Meteo France 
forecasts 6 meteorological hazards for 
the next 24 hours and also flooding 
and waves/coastal flooding in 
cooperation with other agencies

1.Knowledge of phenomena,
hazards and risks

The French Policy to reduce the risks from disasters
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2.Monitoring

1.Knowledge of phenomena,
hazards and risks

The French Policy to reduce the risks from disasters

3.Safety information and
public education

• The citizen has the right to be 
informed of the major risks he is 
exposed to through various means:

• documents identifying all major 
risks by  town, their consequences 
on safety and persons and the 
existing safety measures (DDRM, 
DICRIM)
• the Ministry of Sustainable 
Developpement website
• Maps of areas prone to hazards 
widely available

• Inscription in secondary and high 
school programs
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2.Monitoring

1.Knowledge of phenomena,
hazards and risks

The French Policy to reduce the risks from disasters

3.Safety information and
public education

4.Taking into account risks in spatial
planning and city development

• Two goals:
• avoiding an increase of challenges in 

areas at risk
• reducing vulnerability in urban 
environment

• PPR (Plan for the Prevention of foreseeable 
hazards) and PLU (Local Development 
Framework) regulate spatial planning and 
city development. 



8

2.Monitoring

1.Knowledge of phenomena,
hazards and risks

The French Policy to reduce the risks from disasters

3.Safety information and
public education

4.Taking into account risks in spatial
planning and city development

5.Mitigation

• Reducing intensity of hazards or 
vulnerability of structures through 
training of stakeholders (architects, 
civil engineers, entrepeneurs,…)
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2.Monitoring

1.Knowledge of phenomena,
hazards and risks

The French Policy to reduce the risks from disasters

3.Safety information and
public education

4.Taking into account risks in spatial
planning and city development

5.Mitigation

6.Preparing for crisis

• Safety measures are established and 
executed in case of crisis, depending 
on the magnitude or the spatial extent 
of the hazard:

• ORSEC: organisation of a Civil 
Defence Response on large 
areas
• Local Disaster Plan: first 
response under the responsability 
of the mayor at town level
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2.Monitoring

1.Knowledge of phenomena,
hazards and risks

The French Policy to reduce the risks from disasters

3.Safety information and
public education

4.Taking into account risks in spatial
planning and city development

5.Mitigation

6.Preparing for crisis

7. Feedback

• Post disaster review on important 
events (for example, storm Xynthia 2010)

• Annual report on disasters edited by the 
Ministry of Sustainable Development

• CAT-NAT procedure:
• special compensation procedure 

for natural disasters,
• data on damage accessible 

through the French State 
reinsurance company (CCR) 
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Flooding Hazard

� Definitions:

� Hazard monitoring and data archival are operated by SCHAPI (Hydrometeorological Service and 
Support to Flood Forecasting )

� Warnings are disseminated through a Vigilance flood map of waterways

Slow 
flooding

Flooding of plains the river comes slowly out of its riverbed and 
floods the lowland for a relatively long period 

Flooding by rising natural water 
tables

On water-saturated land, water sometimes comes 
to the surface and causes a spontaneous flood

Fast 
flooding

The rapid formation of torrential 
flow

When heavy rainfall occur on a whole watershed, 
water quickly concentrates into the river, causing 
flash floods 

Stormwater runoff Limited rainfall infiltration in urban areas increases 
runoff and may lead to important and rapid water 
flows in the streets.
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Hazard analysis: Atlas of floodplains (AZI)

Minor bed of ther river

Average bed
(flooded aera every 2 to 10 years)

Major bed (~centennial floods)

obstacles

• Informative maps at 1: 25 000 from regional offices of the Ministry of Ecology
• Analysis by a hydrogeomorphological method:

• Analysis of historical floods
• photo-interpretation and field investigation
• no mathematical model

Département of Tarn
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Preliminary Flood Risk Assessment 

1) Assessing the enveloppe of extreme events at 
1:100 000 (from AZI but also other sources)

� Takes into account river flooding and 
coastal flooding

� Climate change hypotheses:
– No change for river regimes,
– +1 m for sea level

2) Quantifying the possible negative consequences
of flooding to human health, environment, 
cultural heritage and economic activity within
the enveloppe

� Six socio-economic indicators: 
– Population, 
– number of hospitals,
– number of jobs,
– area of single storey housing,
– area of construction, 
– Area of notable built heritage exposed.
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Coastal flooding

� Coastal flooding is due to the conjugated effects of high tide, storm surge, waves and wind
� Monitoring:

– The tide gauge network is operated by the French Navy's Hydrographic and Oceanographic Department 
(SHOM)

– Since 2011, warnings on  waves/coastal floodings are issued by Météo-France through its Vigilance map

� Hazard analysis: 
– Statistics on centennial maximum sea levels were estimated by CETMEF (Centre for Marine and river technical 

studies)-SHOM

Bay of Mont 
Saint-Michel
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Avalanches

� Warnings on risks of avalanche issued by Météo-France through its Vigilance map

� Observation and mapping of avalanche areas are under the responsability of other 
agencies 

Monitoring of 5000 couloirs: archival of the 
characteristics of the events: date, snow cover, 
altitudes of departure and arrival, type of 
avalanche, description of the deposit, …

Mapping of the maximum enveloppe of 
past avalanches
(at 1: 25 000)
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Forest fires

� Definition: fire affecting a forest area greater than 1 hectare
� Monitoring:

– Météo France network + 300 dedicated automatic weather stations in the South
– Météo-France provides forecasts of forest fire risk based on the Weather Fire Index 

(automatic index derived from forecasts of meteorological conditions and soil water content) 
but also the experience of the forecaster !

� Hazard analysis:
– a database (Prométhée) on historical forest fires in the South (15 départements) exists since

1973
– Comprehensive statististics on forest fire are accessible through Promethée

Areas exposed to 
the forest fire risk The 15 départements 

in the South where
WFI is used
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Example of data on a forest fire 

Fire location

Area covered by the fire

Meteorological conditions 
observed by firemen

Temporal 
information
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The climatological database of Météo-France

� The climatological database archives:
– Observation data from the meteorological network

– Model reanalyses

– Meta data for stations 
� Extreme values for wind, rainfall and snow are estimated for return periods from 2 to 

100 years

Centennial 1-day
rainfall map
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The data base of remarkable events

� Internal data base maintained by Météo-France

� Selection of events is based on subjective criteria, so the data base is not comprehensive
� It includes non only meteorological events but also other natural events

Example of an event:

Description of the event :
• meteorological context
• non meteorological context
• consequences

Additional ressources:
• data tables
• satellite or radar images
• newspapers articles
• etc…
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Drought

� Définition: a water deficit of (at least) one component of the hydrological 
cycle (rainfall, soil water content, river flow)

� Climatological data from Safran-Isba-Modcou (SIM) reanalyses (8kmx8km 
grid, starting from 1958) 

� Three indicators derived from SIM reanalyses to monitor three types of 
drought : meteorological, agricultural and hydrological.

� Example: the Standardized Precipitation Index (SPI) (recommended by WMO 
since 2009):

– Principle: for a given month, the cumulative rainfall is compared to the 
normalized rainfall distribution for the same calendar month (reference period: 
1971-2000)

– SPI value is directly linked to the return period of the event
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Characteristics of a drought event

Starting date End date

Magnitude

Severity

Duration

Date of maximum intensity

Probability

Map of drought situation for November 1959 to Janua ry 1959 characterized with SPI3months. 
The colors refer to the return period of the drough t.
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Heat waves

� No official definition 

� For sanitary purposes, the biometeorological indicators (IBMx, IBMn) are monitored 
during the season since 2004:

– IBMx : moving average of TX over 3 days
– IBMn: moving average of TN over 3 days

� Warnings are issued when (IBMx, IBMn) exceed thresholds

� Thresholds defined to detect a heat wave vary locally
� Thresholds may evolve with population adaptation

� Météo-France uses a index : (TX+TN)/2 averaged on 30 metropolitan stations to 
identify heatwaves on a national scale

� A heat wave is identified when index is above 26°C

� Similarly, in winter a cold spell is identified when index is below -3°C
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Heatwaves since 1947

Summer 2003 heat wave was exceptional
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Cold waves since 1947

2012 cold spell was not so exceptionnal
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Conclusions and perspectives

� Monitoring networks for different hazards are operated by various agencies

� Hazard analyses often involve the cooperation of different agencies

� Analysis and mapping  are based on return period calculations but also on 
inventories of historical events:

– Data series sometimes too short for an accurate assessment of rare 
(i.e. centennial or more) events

– Existence of unstandardized but useful data on ancient events

� Interactive maps on hazards are available to the public

� Maps on vulnerability are being developped

� Different projects are being implemented to assess the effects of climate 
change on hazards 



Thanks for your attention


