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Different scales of studies
I

Local analyse —

city
Research Program about ‘
Instabilities of coastal Department
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Different scales of studies
I

Local analyse —
city

Instabilities hazards map of .r
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Different scales of studies
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Multirisk approach for the
«Pays A3V» at 1/50 000¢
and 1/25 000® (Alpes de
Haute-Provence)
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Different scales of studies

A

Instabilites hazard maps
at risk area scale
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Different scales of studies
I

Local analyse —
Instabilities hazards map of city
coastal cliffs at regional scale of ‘
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Different scales of studies
I

Local analyse —

Instabilities hazard map at city

regional scale on PACA Region ‘
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Different scales of studies & objectives
e

Local analyse — Understanding of mechanisms
city ~  TTTTTmTTmes > Scientific research
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Different scales of studies & objectives
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Local analyse — Understanding of mechanisms
city ~  TTTTTmTTmes > Scientific research
Department Risk prevention planing and
1/10 000¢ developpement projects
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Different scales of studies & objectives

Local analyse —
city

3

Department
1/10 000¢
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Risk area
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Different scales of studies & objectives

Local analyse —
city

3

Department
1/10 000¢

2

Risk area
1/25 000¢ &
1/50 000¢

4

Regional area
1/100 000¢

Understanding of mechanisms
Scientificresearch

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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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-Rhone department (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 Buéch Laragnais (Hautes-Alpes) ;

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

6- Instabilities hazard map at regional scale on

PACA Region (1/100 000¢). ﬁh“rgmf

rable
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Plan
I

1- Research Program about instabilities of coastal cliffs in PACA

Region ;
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1- Research Program about instabilities
coastline risk in Provence Alpes Cote
d’Azur region — VALSE project

(Vulnérabilité et Adaptation pour Les Sociétés face aux Erosions de
falaises cotieres en région PACA)
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Different scales of studies & objectives

{ Local analyse —

Understanding of mechanisms ]

city TTTTTTTTTTT Scientificresearch
Department Risk prevention planing and
1/10 0006 developpement projects
Risk area Risk knowledge for information of
1/25000® &  ==========- > public and institutions (DDT...)
1/50 000¢

4

Regional area
1/100 000¢

Risk management for regional
institutions (DREAL, Conseil
Regional...)
Prioritization of actions
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Title : « Multi-temporal and multi-scale
mechanism of coastline cliff evolution In

PACA region, and more particularly in Cote
Bleue (13) »

PhD student : Jérémy GIULIANO

Supervision :
Thomas LEBOURG (GeoAzur)
Vincent GODARD (CEREGE)

Nathalie MARCOT / Thomas DEWEZ (BRGM) @ Géusciences pour une Terre du
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PhD obiectives 2 o

Provence-Alpes-Chite d'Azue l

Title : « Multi-temporal and multi-scale mechanism of coastline
cliff evolution in PACA region, and more particularly in Cote
Bleue (13) »

Objectifs :

6 hﬁ!mlmm pour une Terre durahle

rgm

Monday June 24th 2013

>19




PhD obiectives 2 Pt OG0

Provence-Alpes-Clite d'Azur !

Title : « Multi-temporal and multi-scale mechanism of coastline
cliff evolution in PACA region, and more particularly in Cote
Bleue (13) »

Objectifs :
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PhD ob'lectives 2 H g e

Provence-Alpes-Chte d'Azur !

Title : « Multi-temporal and multi-scale mechanism of coastline
cliff evolution in PACA region, and more particularly in Cote
Bleue (13) »

Objectifs :

brgm
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rrovence-Alpes-Chte d'Azur

Title : « Multi-temporal and multi-scale mechanism of coastline
cliff evolution in PACA region, and more particularly in Cote
Bleue (13) »

0 2-3 100 20 000 (années)
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cliff evolution in PACA region, and more particularly in Cote
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Title : « Multi-temporal and multi-scale mechanism of coastline
cliff evolution in PACA region, and more particularly in Cote
Bleue (13) »
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cliff system
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Cliff evolution O I Fe Coo
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Leve Lidar des falaises depuis un bateau : Carry-le-Rouet (Bouches-du-Rhone)
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Cliff evolution Oy I l‘a. %gﬁﬂ GCed
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|

Small scale analysis

Dynamique d’érosion haute résolution spatiale — court terme

-scan laser dynamique terrestre sur les falaises (Carry le Rouet, 13) ;
-analyse fine de ladynamique des falaises;

-instrumentation in situ associée (station météo, mesure résistivité,
photogrammeétrie).

@ bﬂenatllﬂ:es peur une Terre durable
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Title : « Multi-temporal and multi-scale mechanism of coastline
cliff evolution in PACA region, and more particularly in Cote
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Rocky shoreline retreat k e Cod
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Reégion

H brgm

Provence-Alpes-Cite d*Azur

1. Shoreline morphology analysis

2. Secular coastal erosion analysis

Obrgm
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Geological context

Shoreline morphology analysis
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Exemple des Calanques
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Shoreline morphology analysis h

Methodology
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Provence-Alpes-Cite d'Azur

100m
—_

Mediterranean sea

5km
Legend
Fx  Fault segment
— Fault 9
ad RCx Rocky coast segment
— Rocky coast Bx Azimut of segment
. Lx Length of segment
== Beach/ anihropogenlc coast o Junction of segment
[ Lthologya [ ] Lithologyb [ | Surface deposit

2
RC» 8m

a: exemple zone de la Nerthe (Bouches-du-Rhéne) ;

b : azimut et longueur de chaque segment de faille ;

c : idem segments rocheux du littoral (hors plages et trongons
anthropiques)

Giulianoet al., 2013
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Shoreline morphology analysis

Results and interpretations
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Shoreline morphology analysis E& L Hzg

Région
| | 2 ®pigm
Results and interpretations

Morphological of rocky coastline : structural control

(Giuliano et al., Journal of Coastal Research)

-Structural control : E-W fault ;

-Low control in Maures sector (metamorphic
domain).

peur une Terre durable

Oprgm
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Provence-Alpes-Cite d'Azur

Rocky shoreline retreat

El"’lt

1. Shoreline morphology analysis

2. Secular coastal erosion analysis

6 hﬁens:umm peur une Terre durable
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Secular coastal erosion analysis E& e Ged
\=e | fedr

(ortho-photos : 1924-1998) T
Iz brgm

Provence-Alpes-Cite d'Azur

General notions
Observation of 2 diachronic sets of ortho-photos
Methodology : <

Comparison of shoreline position (base or/and head of cliff)

Methodology caracteristics Synthesis of cliffs I?LrOfilS

-Classical methodology
-Usually used to estimate a
rate of erosion

3 stages :

1/ Definition of the sudied
object

2/ Geography-referencing and
covering

3/ GIS analysis

c.3

(Glassey et al., 2003 ; Dornbush et al., 2008 ;
Thieler et al., 2009 ; Brooks et Spencer, 2010)

(Brooks et Spencer, 2010 ; Del Rio et al., 2009 ; Nunes et al., 2009 ;
Dupperet et al., 2005 ; Korgure et al., 2005)
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Secular coastal erosion analysis
(ortho-photos : 1924-1998)

r——
Methodologye — limits - uncertainties

| Incertitude min  0.70 mm |

Y

v

Lol

™
Sy

\ i
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Région

i

I\ .14* *@
ﬂZUI"

@

Provence-Alpes-Cite d'Azur

[ T

hrgm

S

Caleul la différence de la
longueur

Caleul de la superficie et
du valume

L 4

Caleul de la différence de position X

-Decalages and deformations ;

-Old pictures quality very variable ;
-Distorsion;

-Problems of ortho-rectification;
-Problems of angles of view ;
-Uncertainty of the digitized line

Monday June 24th 2013




Secular coastal erosion analysis
(ortho-photos : 1924-1998)

]
Results

v
A
L

Shoreline dynamical at secular scale :

"* LPED (8D
B A
Reégion
: Oprgm
Provence-Alpes-Cite d'Azur

low erosion rate

- Erosion analysis with ortho-photography (CRIGE PACA) ;

- Low means retreat over 80 years (~mm.year?) ;

- Head of cliff erosion more important mp dominance of subaerial processes

Maures

Merthe |Calanques

Toulon

a— Erosion rate (mm.year1) by litho-structural unity

head

1.13mm.year-! 1:[

base

>

-
——'.#

b- Means regional erosion rate

!

Géosciences pour une Terre durable
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Secular coastal erosion analysis | mp? .f;:.zg
(ortho-photos : 1924-1998) B

I — mf=

. Obrgm
ReerXI On Provence-Alpes-Clite d'Azur

Questions :  Volume et frequence ?
Constant evolution ?
Pulse ?

Temporal windows ?

Links with global eustatic variations ?
(Parham et al., 2006)

ﬁ h :::::::::::::::: Terre durable
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cliff system
6hrgm
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Age determination of plate-

form / cliff system

LABDRATOIRE
NATIOMAL DES
COSMOGENIQUES

Modern plateform

X o (
hﬁl ( &

Rg‘-:,;'-url
Iﬂr b ]
=

560
_Azur

Port de Carry le Rouet

Géosciences pour une Terre durable
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Age determination of plate- h e GO
. e fadr
form / cliff system '

Région
LABORATOIRE . e s i
MR . bram
COSMOGENHUES = g

Modern plateform

e b N it o A, T S e L L

| 6 hl:enmmu:s pour une Terre durable
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Age determination of plate- k R %{—-\zﬁ
form / cliff system I
] mml& | Iﬂi ) hrgm
Small scale analysis

Dynamique d’érosion long terme plateforme-falaise (Quaternaire)

- continuité des travaux V. Regard, T. Dewez, D. Bourlés et al (2012) sur le
10Be en Normandie ;

- datation 3¢Cl sur les platiers carbonaté Cote Bleue (10 en cours de test) ;
- quantification de I’évolution de la vitesse érosion (Quaternaire).

b- ASTER — CEREGE (Aix en Provence, 13)

6 hﬁens:umm peur une Terre durable

a- Echantillonnage sur platier contemporain (Carry le Rouet, 13)
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Age determination of plate- k v Ogo

. S
form / cliff system -
— HWI& 2 brgm

Provence-Alpes-Cite d'Azur

Old quaternary plateform

h
N

Marqueurs d’origine marine
Calibrage de la méthode avec
datation des balanes

6 hﬁens:umm peur une Terre durable
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