Premieres conclusions h O Lpep

1. Regional analysis of rocky region coastline : "“:
space scale (50-100km) Provence- Alpes-Cie d'Acir

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

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

6 hﬂeua:l! nces pour une Terre durable
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Plan

2- Instabilities hazards map of coastal cliffs at regional scale over
the coastline of Bouches-du-Rhéne (1/10 000¢) ;
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2- Rock falls coast hazard map over
the coastline of Bouches-du-Rhone
(1/10 000¢°)

Qiregtien
Géosciences pour une Terre durable

EEHEIFLIE‘TE‘_I'IEPE @

5 Territores

B0 0% I3 Mer hrgm
BRGM Regional Department Provence Alpes Cote d’Azur

DDTM13 |

i e
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Different scales of approach & objectives
e

Local analyse — Understanding of mechanisms
city ~ TTTTTTTTmes > Scientificresearch
Department Risk prevention planing and
1/10 000¢ developpement projects

iences peur une Terre durable

e brgm
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Reeort hazard shoreline : 1/100 000¢ to 1/25 000¢

» Hazard 1/25 000¢ (from instabilities hazard map 1/100 000¢) over BD

Topo shoreline ;
» 27 km strong / 39 km medium / 70 km low.

Communes littorales

Commuanes concembées par des dvénamants mouvemsants de lerain

Aléa instabilités de falaises cétiéres au 1/25 000«
(Source : aléa instabilié 1/100 000e reporté sur trait de cote BD Topo IGN)

Mul & faible
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J A " i
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A ' ) ey ¥ R Géosciences pour une Terre durable
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Field Eictures comearisons 2003-2013

2003 2013

Extrémité Est du cap de I'Espéron (au niveau de la plateforme caleaire).

Chute d'au moins un bloc de plusieurs m>.

Obrgm
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Field Eictures comearisons 2003-2013

2003 : 1240038 2013 : IMG_0062

Chute de blocs.

6 hﬁimmm pour une Terre durahle
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Instabilities & erosion txeologz

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 @ b ot e ke
Ebm Massive rockslide b
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Qualification of hazard
|

Scale : 1/100 000¢

- e
to 1/25 000¢ ‘ Scale : 1/10 000

7 levels of hazard

4 levels of hazard

Aléa instabilités de falaises cotieres

Aléa instabilités de falaises cotiéres (eéchelle 1/10 000e)
(échelle 1/25 000e) Nul a faible
MNul a faible Fa?hle
Faible Faible a moyen
Moyen B Moyen
Fort B Moyen a fort
B Fort
B Tres fort

Oprg
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Qualification of an hazard (extract in Martigues cit

- Alda enalabadied Of Taldsiis colibed
{hchede 1710 G00s)
il Wl 4 taible
= Fatis
1% Finbly & moyen
Ll Mirpen & foit
?:‘:’\k B Fot
i B Trésjon
1| AMa instabilités de falaises cotibres
| * fchefe 125 0008
| Nl i taitds
ol Fanbie
H" ¥ - oyen
) — Forl iy o 2 !
-. Moy I - ] }
37y - la.Couronne.
M) les A |r|.|r'4-]E j M‘””"cn e
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= & d I""..
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Kricien de Pors

Cap Couronne

a 0s 1im
— T —

Sources - BCAN 25 IGM, BD Topo BGM

BT ! _. 'Dl'ﬂ'lﬂﬂ Care v pur e s
.3__ e | e Trehokes. hl‘gm
B | ot @8 ta Mer

Zonage de I'aléa instabilité de falaises cotiéres
au 1/10 000e sur le littoral & enjeux des Bouches-du-Rhone
- données provisoires au 1er juin 2013 -

Secteur Martigues Sud

Pt e Jes Aty . LR Y — 35
L . LF;—; Houssanes |\
¥ 1

Ao ot
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Plan

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

|||F; :_'i_i:::'; E= @h eeeeeeeeeeeeeeeeeeeeeeee
| f alco t r a rgm

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

Local analyse — Understanding of mechanisms
district =~ ~"TTTTTTTTC > Scientificresearch
Department Risk prevention planing and
1/10 000¢ developpement projects
Risk area Risk knowledge for information of
1/25000® & -—=-====-m- >  public and institutions (DDT...)
1/50 000¢

@ bﬂenatllﬂ:es peur une Terre durable
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Context

planning to support the
decision-making
process ?

Géosciences pour une Terre durahle

brgm
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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 ;
| ﬁbrgm
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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. @brgm
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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 1/50 000¢),

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

3. A proposal of risk management policy.

rable

@ hﬂeua:ll nces pour une Terre du
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Two scales

A TERRITORY : the « Pays A3V « (1 622 km?)

A DISTRICT :
Allos & Castellane

Monday June 24th 2013
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On territory scale
I

A TERRITORY : the « Pays A3V »

Cartographic
atlas on scale

; ee— - of 1/50 000

& . . . =
— : “ = Multi - em,
i ey o = O
Pt ; Vo == phenomenon 1’?'%
.I:I i |" Ix - . anaIySIS ‘~ Er 'ﬁ":"
E--- i " .; 1'1 '-__.-- .-'I-_ ‘_....1_5__' ;
:L_ - 5 & \ -\-_1 -
-r..-"-Ll' b . B e
< ey = Multi risk
| ' B analysis
._\___-'L- : ---
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On territory scale

= 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.
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On territory scale
I

A TERRITORY : the « Pays A3V »
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On territory scale
I

= Multiphenomenon
analysis on
territory scale -
For example :

1- Multi hazard
cartographic by
number of hazards.

Lepesde

Al s @h compla ;
avalmse b Inomdation & e, oiuo seemnielie,
mauvamenss o lersn jglissemend. effond ement, chare de bincs,

reginsmen &t retrait gonflemend|, siscme 9 lsux de il

LT 4 I T
Faas 00 5 [V
1 P r [ usguth 8 sl
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On territory scale
I

A TERRITORY : the « Pays A3V »
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On territory scale
I

= Multiphenomenon
analysis on
territory scale -
For example :

1- Multi risk map by type
of hazards. '

Lengends
Aléas précenis

Seiwrrs, ivalanche, Chide de BHocs, Crus Tomemielle

=] H=T+B
S+T S5=A+H
-
-4

S+ART

L
N R
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Two DISTRICTS :
Allos & Castellane

On district scale

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

R
g A
= i . -
vl R -
B -
£ )i
5
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On district scale
]

= Multiphenome- Sz =
non analysis o
(reoccurring) -
For example : -

1- Historic events of
avalanche
inventory (data

from RTM 04
service).

Obrgm
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Date Récurrence Intensité Nombre de
r r

[T el Années Mois Jour Année " 1 2 3 " 4 crues
La MELAQU 2001 i3 2 E 1 1
Total La MELAOU Période de retour - Nombre de 1
crues
- - La RECLUSE 1777 07 13 - 1 1
1869 i 21 02 1 1
1862 1 26 13 1 1
1960 1 6 7a 1 1
date inconnue - 3 3
Total La REGLUSE Période de retour 5600 | \ombre de & 2 ]
crues
Te PESQUIER 777 i E - T T
1862 1 26 105 1 1
1960 1 06 78 1 1
1994 " i3 34 1 1
2001 05 25 7 1 1
date inconnue - 1 1
Total Le PESQUIER Période de retour 5600 | ombre de 2 2 2 6
crues
Le VERDON 1803 K 18 - 1 1
1821 it 24 18 1 1
1822 09 29 1 1 1
[ 1843 " (i 21 1 1
Multiphenome " | |
1882 1 28 kT 2 1 3
1886 1 25 4 1 1
- 1886 1 b i 1 1
1885 1 11 i 1 1
non analysis O —
1923 i 13 3 1 1
1923 ik 2 i 1 1
. 1926 1 (i 3 1 1 1 3
1926 1 31 i 1 1
(reoccurrlng) - 1926 1 is 0 1 1
1960 1 (i3 34 1 1
1968 1 iz 8 1 1
F - 1973 10 17 11 i i 2
or example R | |
u 1987 10 01 0 1 1
1991 it} 28 1 1 1
1994 09 23 3 1 1
1994 " il i 1 1 4 B
2002 g 23 ] 2 2
1 R - date inconnue - 4 a 1 10
- eocc u rl ng Total Le VERDON Période de retour  8.65 N"'“h:u‘;‘; 3 14 19 & 45
. - L VERDON Aval 1833 03 7 E [ [
analysis of rapid 1o51 i o 5 1 1
y p 1851 1 i 8 1 1
1856 06 03 1 1 1
. . 1855 1 2 i 1 1
rise in water (data - | |
1868 1 03 8 2 2
1871 " i 3 1 1
1862 1 8 i 2 2
from RTM 04 —— —
1903 i3 10 14 1 1
. 1906 1 i 3 1
1913 1 2 7 1
service). - |
1914 1 31 i 1
1917 it 21 3 1
1924 1 i3 7 1
1926 1 23 2 2
1926 " 13 i 1
1933 ik 7 7 1
1951 1 11 18 1
1924 i o7 4 1
date inconnue - &} &} 2 21
Tatal Le VERDON Aval Période de retour 767 N"'“h:u‘:‘; 14 12 5 16
Les CLASTRES 1960 [0 05 E [ [
2001 05 25 1 1 1
date inconnue - 1 1 2
Total Les CLASTRES Période de retour 4100 | \ombre de 1 2 1 4

crues

SIONNE 1652 10 28 - 1

1960 10 0e 78 1

Monday June 24th 2013 e e o Nombre de : :

Total SIONNE Période de retour 78.00 3 1
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Two DISTRICTS :
Allos & Castellane

On district scale

]
Multipheno- — Cgh
menon analysis =
¥

(reoccuring) =

Inventory and
organize into a

hierarchy of
exposed
elements

Risk analysis by MY
type of natural - Q
disasters and by * b

type of damage

Multi risk | _\V #s
analysis by type oA
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On district scale — inventory of exposed elements

Localisation des principaux enjeux sur le =
'filjage d'Allos
—

e de pigue Miquo

- I atments de gestion de crse

B Eonmonts pubdcs. sockao ol ndustishs
B Batiments comemun,

Rétesis hydregraphigues
B oo riservoin dsau

o o #aL
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Two DISTRICTS :
Allos & Castellane

On district scale

]
Multipheno- —_— A
menon analysis =
(reoccuring) B
s =

Inventory and
organize into a —wihe ?
hierarchy of g ) _
exposed B X
elements =

Risk analysis by
type of natural
disasters and by
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COMMUNE D’ALLOS - ALEA AVALANCHES
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Two DISTRICTS :
Allos & Castellane
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On district scale — risk analysis

= 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.

With  Ry= A *E*V

With  i=type of damages
EJ = Va.J * EXJ

| = type of phenomenon

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

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

@ hﬂenstllﬂ:es peur une Terre durable
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4- Multirisk PaysA3V : on district scale — risk

analysis

|

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

les Auches

Human damages risk

Il Strong
Medium
Low
Very low
No risk

Villard Bas

le Seignus Haut,

-l @ Géosciences pour une Terre durable
la Perriére h rg m
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\Proposal of risk management policy \

IERRITOIRE
PAYS A 3V

THEMATIQUE

INCNDATIONS - CRUES
TORRENTIELLES

ALEA | Inondations et crues lorrenkialles
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Plan
I

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-Rhéne (1/10 000¢) ;

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

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

6hrgm

Géosciences pour une Terre durahle

Monday June 24th 2013
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4- Instabilities hazard maps at risk
bassin scale (1/50 000¢ and 1/25 000¢
on exposed elements area) — Bas
Buéch Laragnais (Hautes-Alpes)

Réaion
Géosciences pour une Terre durable

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

Local analyse — Understanding of mechanisms
district =~ ~"TTTTTTTTC > Scientificresearch
Department Risk prevention planing and
1/10 000¢ developpement projects
Risk area Risk knowledge for information of
1/25000® & -—=-====-m- >  public and institutions (DDT...)
1/50 000¢

@ bﬂenatllﬂ:es peur une Terre durable
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Scale 1/50 000¢ : Objectives f:ifn:ic:n;:mg"af‘

775 km?

» Data inventory ;

» Synthesis in a homogeneous
scale (1/50 000¢) 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

rable

@ hﬂeua:ll nces pour une Terre du
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Geology

Obrgm
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Instabilities
events

(rock falls, landslide,
mud flow, collapse...)

w fontég/in
"-J'T"J
1 |
5 Evenements mouvements
de terrain
W Chute de blocs
W E Effondremeant
+* Glissemant
5 Bl Ravinement
0
c
0 5 7.5 10 km

Pbrgm

Monday June 24th 2013 > 95



Lithology
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RTM Sites
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Assets
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Cliff area
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