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Premières conclusions

Monday June 24th 2013

1. Regional analysis of rocky region coastline :                                                                       
space scale (50-100km)

-Structural control from coastline morphological. 
Valorisation : congrès ICS2013 Plymouth (UK) le 08/04/2013 + article ;

-dominance of subaerial processes, low means rate eorsion , around du mm.year-

1 (secular scale)

Problematic based on scale of dynamlical erosion 

2. Small scale cliffs analysis : site (km - > cm) - Perspectives :

-Year : cliffs monitoring (scan laser) and multiparameters measures  ;
-Quaternaire :  variation analysis of rate erosion of plateforme / cliff system
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Plan
1- Research Program about instabilities of coastal cliffs in PACA 
Region ;

2- Instabilities hazards map of coastal cliffs at regional scale over 
the coastline of Bouches-du-Rhône (1/10 000e) ;

3- The multirisk approach for the «Pays A3V» (Alpes de Haute-
Provence) at 1/50 000e and 1/25 000e ;

4- Instabilites hazard maps at risk bassin scale (1/50 000e and                  
1/25 000e) - Bas Buëch Laragnais (Hautes-Alpes) ;

5- Instabilities hazards map of coastal cliffs at regional scale of 
PACA Region (1/100 000e) ; 

6- Instabilities hazard map at regional scale on                                            
PACA Region (1/100 000e).
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2- Rock falls coast hazard map over 
the coastline of Bouches-du-Rhône 

(1/10 000e) 

BRGM Regional Department Provence Alpes Côte d’Azur
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Different scales of approach & objectives

Local analyse –
city

Department 
1/10 000e

Risk area
1/25 000e &                 
1/50 000e

Regional area
1/100 000e

Understanding of mechanisms
Scientific research

Risk prevention planing  and 
developpement projects

Risk knowledge for information of 
public and institutions (DDT…)

Risk managment for regional 
institutions (DREAL, Conseil 

Regional…)
Prioritization of actions
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Report hazard shoreline : 1/100 000e to 1/25 000e

Monday June 24th 2013

 Hazard 1/25 000e (from instabilities hazard map 1/100 000e) over BD 
Topo shoreline ;

 27 km strong / 39 km medium / 70 km low.



Field expertise

Fiches 
descriptives 
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Fiches 
descriptives 

Evénements
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Field expertise
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Fiches 
descriptives 

Photos

Evénements
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Field expertise
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Fiches 
descriptives 

Photos

Evénements

Etude 
géotechnique 

Monday June 24th 2013

Field expertise
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Field pictures comparisons 2003-2013
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Field pictures comparisons 2003-2013
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Instabilities & erosion typology

Instabilities & erosion typology

EROSION

Ed Differential erosion
Ta Erosion « Taffoni »
Sc Undercutting

INSTBAILITIES

Ra Gullying 
Gl Landslide
Gb Landslide « banc sur banc »
Cp Stone falls
Cb Rocks falls
Ebl Rockslide
Ebm Massive rockslide
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Qualification of hazard

Monday June 24th 2013

Scale : 1/100 000e

to 1/25 000e

4 levels of hazard

Scale : 1/10 000e

7 levels of hazard
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Qualification of an hazard (extract in Martigues city)
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Plan
1- Research Program about instabilities of coastal cliffs in PACA 
Region ;

2- Instabilities hazards map of coastal cliffs at regional scale over 
the coastline of Bouches-du-Rhône (1/10 000e) ;

3- The multirisk approach for the «Pays A3V» (Alpes de Haute-
Provence) at 1/50 000e and 1/25 000e ;

4- Instabilites hazard maps at risk bassin scale (1/50 000e and                  
1/25 000e) - Bas Buëch Laragnais (Hautes-Alpes) ;

5- Instabilities hazards map of coastal cliffs at regional scale of 
PACA Region (1/100 000e) ; 

6- Instabilities hazard map at regional scale on                                            
PACA Region (1/100 000e).
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3- The multirisk approach for the 
« Pays A3V » Alpes de Haute-

Provence

BRGM Regional Department Provence Alpes Côte d’Azur
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Different scales of approach & objectives

Local analyse –
district

Department 
1/10 000e

Risk area
1/25 000e &                 
1/50 000e

Regional area
1/100 000e

Understanding of mechanisms
Scientific research

Risk prevention planing  and 
developpement projects

Risk knowledge  for information of 
public and institutions (DDT…)

Risk management for regional 
institutions (DREAL, Conseil 

Regional…)
Prioritization of actions
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Context

How to integrate all these 
natural hazards in country 

planning to support the 
decision-making                              

process ?
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Objectives
> Administrators needs (Min. of Ecology / Region) :
On district scale 
- Making Multi Risk Prevention Planning (PPR) and 

spread it over several districts 
- Helping the districts with their development project
On territory scale (for the Ministry of Ecology)

- Making a geosystemic exercise over a bigger territory 
than district, showing all the possible hazards, create 
a communication between administrators of the 
territory, and connect  risk management and territory 
planning ;

- Integrating solutions of risk management policy on a 
territory ;
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Objectives
> Administrators needs (Min. of Ecology / Region) :
On territory scale (for the Ministry of Ecology)

- Studying damages and impacts of multiple risks and 
trying to limit their consequences.

- Speaking about natural disasters management 
without using reglementation first, which can be 
interesting for communication ;

- Leading people from different administrations 
(security, mayors, management…)to talk together ;

- Speaking about all phenomenon, and not very well 
known natural phenomenon or with low reccurence ;

- Integrating the season’s issue in the                                     
analysis to introduce economics actors. 
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Objectives

> Engagement of the « Pays A3V » in a process of 
sustainable development which aims to control, in 
particular, the territory planning evolution ;

> The objectives of this study are :
1. An analysis of global risks across the territory, 

through a cartographic atlas, and multi-hazards 
analysis (at scale 1/50 000e), 

2. A multi risk analysis (at 1/25 000e) concerning two 
districts located in high-risk areas, 

3. A proposal of risk management policy.
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Two scales

A TERRITORY : the « Pays A3V « (1 622 km²) 

A DISTRICT :                 
Allos & Castellane
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On territory scale

Monday June 24th 2013

A TERRITORY : the « Pays A3V »  Cartographic 
atlas on scale 
of 1/50 000 

 Multi 
phenomenon 
analysis

 Multi risk 
analysis
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> Cartography on 
scale of 1/50 000 -
For example :

1- Rock falls hazard 
map (made by RTM 04 
service, inside the 
project). 
Historic events are 
from the database : 
www.mouvementsdeterrain.fr, 
RTM, and analysis of  
BRGM.

On territory scale
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A TERRITORY : the « Pays A3V »  Cartographic 
atlas on scale 
of 1/50 000 

 Multi 
phenomenon 
analysis

 Multi risk 
analysis

On territory scale
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> Multiphenomenon 
analysis on 
territory scale -
For example :

1- Multi hazard 
cartographic by 
number of hazards.

On territory scale
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A TERRITORY : the « Pays A3V »  Cartographic 
atlas on scale 
of 1/50 000 

 Multi 
phenomenon 
analysis

 Multi risk 
analysis

On territory scale
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> Multiphenomenon 
analysis on 
territory scale -
For example :

1- Multi risk map by type 
of hazards.

On territory scale



On district scaleTwo DISTRICTS :                
Allos & Castellane

 Multipheno-
menon analysis 
(reoccuring)

 Inventory and 
organize into a 
hierarchy of 
exposed 
elements

 Risk analysis by 
type of natural 
disasters and by 
type of damage

 Multi risk 
analysis by type 
of damage
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On district scale

Monday June 24th 2013

> Multiphenome-
non analysis 
(reoccurring) -
For example :

1- Historic events of 
avalanche 
inventory (data 
from RTM 04 
service).
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> Multiphenome
non analysis 
(reoccurring) -
For example :

1- Reoccuring 
analysis of rapid 
rise in water (data 
from RTM 04 
service).

On district scale



On district scaleTwo DISTRICTS :                
Allos & Castellane

 Multipheno-
menon analysis 
(reoccuring)

 Inventory and 
organize into a 
hierarchy of 
exposed 
elements

 Risk analysis by 
type of natural 
disasters and by 
type of damage

 Multi risk 
analysis by type 
of damage
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On district scale – inventory of exposed elements
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On district scaleTwo DISTRICTS :                
Allos & Castellane

 Multipheno-
menon analysis 
(reoccuring)

 Inventory and 
organize into a 
hierarchy of 
exposed 
elements

 Risk analysis by 
type of natural 
disasters and by 
type of damage

 Multi risk 
analysis by type 
of damage

> 84Monday June 24th 2013



Monday June 24th 2013



On district scaleTwo DISTRICTS :                
Allos & Castellane

 Multipheno-
menon analysis 
(reoccuring)

 Inventory and 
organize into a 
hierarchy of 
exposed 
elements

 Risk analysis by 
type of natural 
disasters and by 
type of damage

 Multi risk 
analysis by type 
of damage
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On district scale – risk analysis

Monday June 24th 2013

> Objectives and methodology
Organize risk maps by type of damage, not depending on the type of 
hazard. This in order to obtain a global multirisk analysis on a district. 

10

Ri = Σ Rij
j = 1 

Type of hazards
SE : Earthquake GL : Landslide
AV : Avalanche FE : Fire forest
CP : Rock falls IN : Flood
CT : Rapid rise in
water levels RG : Drought

Hazards maps on scale of municipality (from the Risk Prevention
Planning - PPR)
Allos : CT, CP, GL, RA
Castellane : IN, CT

Hazard maps on scale of territory (1/50 000), used in analysis :
Allos : AV, SE, EF, FE, IN, RG
Castellane : CP, FE, EF, RA, RG, SE

With :
PH : Human damages A : Hazard
DF : Functional damages E : Exposed element
IE : Economic impacts Ex : Exposure
IS : Social impacts Va : Value
IEn : Environmemtal impacts R : Risk
V : Vulnerability

With Rij =  Aj * Ej * Vij
Ej = Vaj * Exj

Risk = [Hazard * Exposed ele. (Exposure * Value)] * Vulnerability

With i = type of damages
j = type of phenomenon
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4- Multirisk PaysA3V : on district scale – risk 
analysis

Monday June 24th 2013

> For example results for human damages risk in winter 
in Allos

Strong
Medium
Low
Very low
No risk

Human damages risk
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Proposal of risk management policy
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Plan
1- Research Program about instabilities of coastal cliffs in PACA 
Region ;

2- Instabilities hazards map of coastal cliffs at regional scale over 
the coastline of Bouches-du-Rhône (1/10 000e) ;

3- The multirisk approach for the «Pays A3V» (Alpes de Haute-
Provence) at 1/50 000e and 1/25 000e ;

4- Instabilites hazard maps at risk bassin scale (1/50 000e and                  
1/25 000e) - Bas Buëch Laragnais (Hautes-Alpes) ;

5- Instabilities hazards map of coastal cliffs at regional scale of 
PACA Region (1/100 000e) ; 

6- Instabilities hazard map at regional scale on                                            
PACA Region (1/100 000e).
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4- Instabilities hazard maps at risk 
bassin scale (1/50 000e and 1/25 000e

on exposed elements area) – Bas 
Buëch Laragnais (Hautes-Alpes)

BRGM Regional Department Provence Alpes Côte d’Azur
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Different scales of approach & objectives

Local analyse –
district

Department 
1/10 000e

Risk area
1/25 000e &                 
1/50 000e

Regional area
1/100 000e

Understanding of mechanisms
Scientific research

Risk prevention planing  and 
developpement projects

Risk knowledge for information of 
public and institutions (DDT…)

Risk management for regional 
institutions (DREAL, Conseil 

Regional…)
Prioritization of actions
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Scale 1/50 000e : Objectives 

 Data inventory ; 

 Synthesis in a homogeneous 
scale (1/50 000e) of the existing 
data about hazards and assets ; 

 Produce new data ;

 Define a typology of the 
phenomenons ; 

 Qualify an hazard for each of 
these phenomenons;

 Give a first risk appreciation

Bas Buëch – Laragnais :

40 communes

775 km²



Monday June 24th 2013 > 94

Plan
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Geology
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Plan
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Instabilities 
events          
(rock falls, landslide, 
mud flow, collapse…)



Monday June 24th 2013 > 96

Plan
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Lithology
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Plan
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RTM Sites
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Plan
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Plan 
prevention

Monday June 24th 2013



> 99

Plan
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Assets
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Cliff area


