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Programme « Understanding and managing natural risks".  
 

CALL 2009 
 

Project Title AMAC: Improving Flood Alert 
 

Abstract 
  

The AMAC project is based upon a pluridisciplinary 
approach of the flooding risk including geographical, 
sociological, hydraulic and mathematical approaches in 
order to improve its management. The project aims at 
better improving flood alert of the flooding risk as well 
from a technical viewpoint as about social response. It 
supposes on one hand an improvement of hydrodynamic 
models to reach a satisfactory relevance of model 
prevision and uncertainties, especially in locations that 
are of particular interest to flood planners and risk 
assessors. On the other hand, there is a need for better 
understanding how decision making influences human 
behaviour before, during and after the event in order to 
identify the way of improving crisis management  
The goal and originality of the project consist in an 
interaction between hydrodynamic modelling, social 
demand and public policy. Therefore,  AMAC partners 
belonging to 'Human and Social Sciences' HSS will aim 
at identifying pertinent distributed indicators which 
characterize social vulnerability; such indicators being 
capable of modifying the impact of alert process and 
crisis management and hence model design. Partners 
belonging to ‘Engineering Sciences’ ES will work on 
model improvement in order to reach a satisfactory 
picture of flooding, particularly in critical zones, by 
identifying physical processes and defining assimilation 
methods adapted for heterogeneous data; in order to 
reinforce the efficiency and accuracy of model prevision. 
All different partners will work together in order to build 
an integrated model of flooding risk. This collective work 
will focus on the social demand concerning alert and risk 
management and on the new ways of modeling and 
forecasting. A detailed study will be carried out on both 
the Touch and the Lèze river watersheds where AMAC 
actors already dispose of a renowned expertise. A global 
upstream Garonne watershed study will also provide a 
large amount of risk alert records on different flooding 
events. 
The project is distributed into 4 tasks associating 
partners relatively to their competence in the domain. 
Task 1 'data collection: hazard and vulnerability 
diagnosis' consists in the identification and distribution 
of hazard and its impacts in view of a preparatory 
characterization of vulnerability distribution. 
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Task2 'model design' focuses on the design of a 2D free 
surface software dedicated to flooding. Task 3 
'prevention for the sake of alert efficiency' gathers ES 
and HSS aspects on the elaboration of a multi-agent 
model designed for the characterization of social and 
land dynamics in presence of a flooding risk. One goal 
consists, by assimilating all possible information, 
including historical records, in improving model 
relevance in terms of prevision and alert. The 
implementation and efficiency of preventive information 
and the comprehension of human behaviour during 
crisis will also be discussed in order to understand why 
information is not always relevant in terms of reaction 
to alert. Task 4 'synchronization and integration of 
results' based on ES and HSS constant cooperation will 
hopefully lead to the design of an integrated model 
characterizing the risk and leading to a better alert 
efficiency.  AMAC finally aims at proposing a 
demonstrator capable of integrating numerical and 
sociological modelling of flooding risk. 

Consortium  Institut de mécanique des fluides de Toulouse 
Géographie de l'environnement 
Laboratoire des Mécanismes et Transferts en Géologie 
Institut de mathématiques de Toulouse 

Coordinator  M. Dartus Denis Institut de mécanique des fluides de 
Toulouse 
dartus@imft.fr 

ANR Grant  600 000 €  
Kick off and 

duration  
January 2010- 36 months 

Reference  ANR-09-RISK-001 
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Programme « Understanding and managing natural risks".  
 

CALL 2009 
 

Project Title CASAVA : Understanding and assessing volcanic 
hazards, scenarios, and risks in the Lesser Antilles 

– 
implications for decision-making, crisis 

management, and pragmatic development  
 

Abstract 
  

The Lesser Antilles volcanic arc of the West Indies is the 
smallest volcanic region in the world with 21 live volcanoes. 
However it consists of 12 different countries with different socio-
economic characteristics and elevated population densities, most 
of which concentrate near the coast as well as on the flanks of 
live volcanoes. This region is known worldwide for having 
experienced the most lethal eruption caused by a primary 
volcanic phenomena, and one of the worst in recorded history. 
On May 8 1902, a laterally-directed pyroclastic density current 
destroyed the town of Saint-Pierre in Martinique killing 28 000 
people. An additional 3000 people perished in the town of Morne 
Rouge on August 30 1902. Volcanic risks will pose an increasing 
threat to insular populations also vulnerable to other hazards 
such as hurricanes, earthquakes and tsunamis. Over the last 14 
years the exceptionally long-lived and on-going eruption of 
Soufrière Hills volcano on Montserrat has dramatically affected 
the island’s population and fragile socio-economic equilibrium. 
The capital city of Plymouth has been ravaged like 
St. Pierre 100 years ago. The towns of Basse-Terre 
(Guadeloupe) and Saint-Pierre (Martinique) are exposed to 
volcanic hazards as was Plymouth. Soufrière of Guadeloupe and 
Montagne Pelée threaten up to 200 000 people directly and 
perhaps more than 500 000 additional people indirectly in the 
region incase of renewed magmatic eruptions of high magnitude 
that could also involve edifice collapse. Risk assessment and 
management are thus fundamental scientific, economic, and 
political issues, especially in densely populated areas. The most 
efficient treatment of these aspects requires accurate 
quantitative assessment and mitigation strategies, the 
development of effective tools for forecasting, prediction and 
management of crises and the promotion of capacity building 
and sustainable development within such regions. It implies that 
scientists, engineers, governments, civil protection agencies, 
communities develop synergistic activities. The geologic past of 
both volcanoes is well-known, the volcanoes are well-monitored,
and numerous independent studies in the social sciences have 
improved the overall assessment of volcanic risk in Guadeloupe 
and Martinique. Nevertheless, a nationally-funded 
multidisciplinar French research project has never addressed the 
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challenges of state-of-the-art risk quantitative assessment, 
crisis management and prevention in one integrated approach 
building on a synergy between various disciplines. In the 
CASAVA project (Compréhension des Aléas, Scénarios, et 
risques Volcaniques aux Antilles), we aim at reducing this gap 
by providing a state-of-the-art integrated basic research 
strategy for achieving quantitative volcanic risk assessments 
that takes into account the socio-cultural dimension and is 
focused on active volcanoes of the French Lesser Antilles, 
Soufrière of Guadeloupe and Montagne Pelée of Martinique. 
Building on the important corpus of lessons learnt from the 
study and management of the Soufrière Hills eruption, CASAVA 
will provide new insights into the reconstruction of the eruptive 
past of La Soufrière and Montagne Pelée, improved modelling of 
key volcanic hazards and their impact, as well as improved 
probabilistic tools and vulnerability assessment methodologies to 
address the forecasting, management, and prevention of 
volcanic risks from a future eruption. The CASAVA project is a 
multidisciplinary research project that spans the entire spectrum 
of disciplines and includes: earth sciences, computer and 
engineering science applied to simulation of volcanic 
phenomena, physical geography and the analysis of territorial 
vulnerability, social sciences and analysis of socio-cultural and 
human vulnerability, archeology of volcanic impact on recent 
pre-Colombian human occupation, legal issues of natural 
disasters, probabilistic decision making and risk assessment, 
crisis management and mitigation measures, institutional policy 
on risk management, the role of natural disaster insurance 
policy on risk management, and applied mathematics and 
artificial intelligence to simulate realistic eruption scenarios, 
impact, and population behavior. 

Consortium  Institut de physique du globe de Paris (UMR 5566)  
Pôle de recherche pour l'organisation et la diffusion de 
l'information géographique - PRODIG 
Laboratoire Gestion des sociétés des territoires et des risques 
- GESTER 
MASA Group – MASA 
BRGM 
Risque Naturel et sécurité du Stockage de CO2 - RNSC 

Coordinator  Coordinator du projet : 
Komorowski Jean François– IPGP 
komorow@ipgp.jussieu.fr 

ANR Grant  610 000€ 
 

Kick off and 
duration  

January 2010 - 48mois 
 

Reference  ANR-09-RISK-002 
 

Label pôle   Sans objet 
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Programme « Understanding and managing natural risks".  
 

CALL 2009 
 

Project Title CENTURISK : A novel method to identify the 
faults prone to break in the coming century, hence 

posing the most immediate risk 
 

Abstract 
  

Most populated regions worldwide are dissected by numerous 
active faults. The question we address is: within such dense 
networks of faults, can we recognize those that are prone to 
break in a large earthquake during our lifetime that is over the 
next century? Those ‘ready-to-break’ faults are those posing 
the most immediate hence highest risk to populations. We 
suggest that, if we can characterize (age, location, magnitude) 
the large earthquakes that have broken a fault over the last 
1000s of years, then we can construct the empirical occurrence 
frequency curve of those earthquakes. That empirical function 
should reveal whether the fault is presently in a paroxysmal 
phase of seismic activity (many large earthquakes occurring in 
a narrow, <100-200 yrs, time window) hence prone to break 
over the next century, or rather in a more quiescent phase. At 
present, there exists no technique that allows recovering the 
long past earthquake histories that we need to reconstruct the 
above functions. We thus develop a novel approach that we 
expect successful to recover the traces of the 10-20 past large 
events on some target faults. We suggest that the memory of 
past large earthquakes has to be searched in the first 10s 
meters of the ground, where it is preserved as buried offset 
morphological markers. We thus combine three 
complementary, non-invasive, up-to-date geophysical 
techniques (3D GPR, Electric Tomography, and High-Resolution 
Seismic Imaging) to investigate at high-resolution the first 10s 
meters of the ground, along a few target faults chosen as best 
candidates for success. Doing so, we expect detecting the 
traces of a large number of past earthquakes, while measuring 
the displacements produced by those earthquakes hence 
estimating their magnitude. Combined with the dating of the 
identified events, our work should allow constructing the 
empirical occurrence frequency functions that we seek, and 
help identifying the faults most prone to break during our 
lifetime.  

 

Consortium  Géosciences azur - GEOAZUR 
Géosciences Montpellier - GEOSCIENCES 
Modélisation et Imagerie en Géosciences – Pau - MIGP 
Centre européen de recherche et d'enseignement de 
géosciences de l'environnement - CEREGE 
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Coordinator  Coordinator: 

Mme Manighetti Isabelle– Université Joseph Fourier Grenoble  
imanighe@obs.ujf-grenoble.fr 

ANR Grant  500 000€ 
 

Kick off and 
duration  

January 2010 - 48mois 
 

Reference  ANR-09-RISK-003 
 

Label pôle   Sans objet 
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Programme « Understanding and managing natural risks".  
 

CALL 2009 
 

Project Title GESTRANS : Taking into account changing alluvial 
channels in flood risk assessment 

 
Abstract 

  

River management is becoming more and more complex 
because it needs to integrate short-term flood risk assessment 
and long-term environmental objectives. These objectives may 
sometimes conflict, for instance when a sediment deposit, which 
is fully part of the river equilibrium (or disequilibrium), locally 
modifies the river section’s flow capacity. In order to make these 
two demands compatible, regulations were modified in 2008, 
restricting human interventions inside river beds. Consequently, 
all new sediment management decision will have to mention its 
motivation (usually flood risk), the river context, its sediment 
budget, its equilibrium slope and the possible effects induced by 
removal of sediments. 
Despite this effort stakeholders face a number of problems when 
making decisions concerning such projects. Two of these can be 
considered as critical key challenges. First, we lack tools to 
predict macro-scale bedform dynamics that control flow routing 
and bank stability. Second, there is a gap between stakeholders 
decisions (for example not removing sediment deposits in order 
to preserve or to improve river quality) and their understanding 
(and acceptance) by floodplain inhabitants. Sustainable river 
management demands that these two challenges be addressed 
and solved. This project brings together stakeholders, 
geographers, geophysicists and engineers towards this end: 
improving our predictive skills on river dynamics, and 
encouraging acceptance by inhabitants through knowledge 
transfer. 
Because short-term risk management at the reach scale cannot 
be dissociated from long-term environmental aspects at the 
river scale and because scientific arguments cannot be 
dissociated from the inhabitants’ perceptions, this complex and 
multidisciplinary problem must necessarily be treated as a 
whole. This is why local authorities (DDAF38 Isère), engineers 
(Cemagref), sociologist and social geographers (CNRS 
UMR5600) and geophysicists (LTHE, IPGP) seek to work 
together to optimize river management. Since the problem of 
sediment dynamics has been extensively studied in other 
countries, the project also extends the collaboration to a foreign 
partner (University of British Columbia). 
The project will include five interconnected work Tasks. task 1 
will investigate the mechanics of transport through the 
development of new field survey technologies, bedload transport 
formulas validation and investigation of mechanisms involved at 
the grain scale. task 2 will investigate the morpho dynamics at 
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the river and at the reach scale, by holistic, statistical and 
numerical approaches. task 3 will study the social stakes 
and conditions for sediment projects acceptance through a 
regional daily press analysis and photographe based enquiries. 
task 4 will integrate the results of all the other work packages in 
order to propose tools for river management that will prove 
useful to find conditions for acceptance of stakeholders' 
decisions by local populations. A fifth Task will be dedicated to 
project management. 

Consortium  Laboratoire Erosion Torrentielle Neige et Avalanches -ETNA 
Institut de physique du globe de Paris – IPGP 
Laboratoire d'étude des transferts en hydrologie et 
environnement – LTHE 
Environnement, ville, société - EVS 
 

Coordinator  Coordinator: 
M. Recking Alain– CEMAGREF- Laboratoire Erosion Torrentielle 
Neige et Avalanches - ETNA 
alain.recking@cemagref.fr 

ANR Grant  617 119€ 
 

Kick off and 
duration  

January 2010 - 48mois 
 

Reference  ANR-09-RISK-004 
 

Label pôle   Sans objet 
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Programme « Understanding and managing natural risks".  
 

CALL 2009 
 

 

Project Title LAHARISK : Lahars (debris flows and related 
floods) : in situ measurements, rheometry and 

flow modelling, 
damage assessment, mitigation and financial 

protection 
 

Abstract 
  

The problem of lahars (volcanic debris flows, hyperconcentrated 
flows and associated floods) is twofold: they are 2-phase flows, 
with poorly known laws and are extremely damaging. Two types 
of investigation are required to tackle the problem: 1) in situ 
measurements of rheology in active flows and deposits, and 2) 
research into the physical and organisational vulnerability 
(detection of building response and preparedness of 
governmental organisations). These two aspects are poorly 
developed, leading to great lahar risk, because of uncontrolled 
urban development. A multidisciplinary effort is required using 
quantitative methods. The first step is in situ measurements of 
physical parameters of active lahars to determine hydrodynamic 
and rheological properties, both of active flows and their 
deposits. This data can be combined with knowledge of building 
and infrastructure to reduce the associated risk. This is 
especially true for assessing the effect of physical impact, 
erosion and land coverage by rapidly emplaced sediment. 
Presently, we are making in situ observations at Semeru (Java); 
an active volcano persistently producing lahars. This work is 
complemented by numerical and analogue simulations of lahars 
in which input parameters are calibrated to field observations. 
Reduction of hazardous consequences may be achieved through 
micro-zoning of valleys and towns exposed to risk, partially 
through numerical codes, and integrated with field data. The 
effect on solid infrastructure is assessed by quantitative impact 
assessment procedures. Quantitative evaluation is supported in 
GIS analysis through damage matrices, incorporated into the 
risk zonation, to give damage maps valid of each type of 
building or infrastructure. Each flow type (concentrated, 
hyperconcentrated, flood) is treated. The data is used with an 
evaluation of network breakdown for local and regional systems 
in times of crisis Lahar risk requires a multidisciplinary approach 
including material and construction stability and resistance 
analysis, insurance and governmental preparation. The feedback 
into research, by way of the formulation of questions for 
monitoring and alert methodologies is developed. This is done 
using GeoProMT (Geospatial Project Management Tool), a 
collaborative platform to document and communicate the 
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fundamental steps in transforming information for extreme 
events at various scales for analysis and management. 
GeoProMT has been established by our partners at the Center 
for GeoHazard Studies at the University of Buffalo (NY, USA). 
The sites for our detailed measurements and risk analysis are: 
1) Arequipa (Peru), a city of 1,000,000 people which is 
repeatedly affected by lahars, and 2) the installed station at 
Semeru, near the city of Lumajang, Indonesia. Analogue and 
numerical modelling is undertaken by the Laboratoire Magmas 
et Volcans (Université Blaise Pascal), Clermont-Ferrand), and 
rheological and hydraulic investigations carried out at ETNA 
(Cemagref, Grenoble). CNAM (Paris) and LaMI-Polytech’ 
Clermont- Ferrand specialize in construction and risk. LAMETA 
(Theoretical and Applied Economy, Montpellier) provides 
expertise in assessing damage to monetary risks and insurance 
policies in hazard-zones. Strong international collaboration is 
provided with 1. Massey University (New Zealand) in 
geophysical measurements on Semeru, and 3. SUNY University 
at Buffalo (USA) with GeoProMT. The entire project 
is well networked to attain a synergy of local operators; IRD 
Peru for example working with local Civil Defence and the 
Javanese local administrations working with the research 
partners (DVGHM in Bandung) to attain a comprehensive 
approach to lahar risk. 

Consortium  Laboratoire Magmas et Volcans – LMV 
Unité de Recherche "Erosion Torrentielle, Neige et 
Avalanches" – ETNA 
Laboratoire Chaire de Géotechnique du CNAM 
Laboratoire Montpellierain d'Economie Théorique et Appliquée 
- LAMETA 
 

Coordinator  Coordinator: 
M. Thouret Jean-claude – LMV - Laboratoire Magmas et Volcans  
thouret@opgc.univ-bpclermont.fr 

ANR Grant  465 043€ 
 

Kick off and 
duration  

January 2010 - 36mois 
 

Reference  ANR-09-RISK-005 
 

Label pôle   Sans objet 
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Programme "Understanding and managing natural risks" 
 

CALL 2009 
 

 

Project Title LIBRIS: Contribution to seismic hazard 
assessment in Lebanon 

 
Abstract 

  

LIBRIS proposes a multidisciplinary scientific collaboration 
between France and Lebanon, whose aim is to grasp the seismic 
risk in its different aspects: Hazard (earthquake physics and 
crustal tomography, paleoseismology, geodesy, site effects 
evaluation, Probabilistic Seismic Hazard Analysis); Vulnerability 
(Interaction Site-Structure and Soil-Structure-Soil, risk 
perception, political decision, crisis management, urbanism, 
reconstruction). Lebanon is a small Middle East country whose 
tectonics is active and governed by the Levant Fault System. 
The latter presents in Lebanon a restraining bend and split in 
three major branches prone to break in large ruptures: The 
Roûm Fault (1837), the left lateral strike-slip Yammoûneh Fault 
(1202), and the Rachayâ-Serghayâ Fault (1759) on land and the 
Beirut-Tripoli Thrust (551) offshore. The rich and complex 
geological history of Lebanon makes it difficult to know where 
the most active faults are, and where will be the next disastrous 
earthquake. Indeed, two recent seismic crises occurred in the 
area of Tyre and along the Damour Fault, 20km south of Beirut. 
The seismic hazard is therefore widely unknown in Lebanon and 
earthquakes of magnitude 5-6 are possible all over the country. 
The seismic hazard in Lebanon is probably the highest in the 
Mediterranean area. In the meantime, the growth of population 
mostly occurs in two or three urban centres whose development 
has steadily increased in the last decades. Among these urban 
centres stand Beirut (over 2.5 million inhabitants), Tripoli (500 
000 inhabitants) and Tyre (100 000 inhabitants) that 
concentrate 70% of the total population. These rapidly growing 
urban centres have increased the stakes in Lebanon, as well as 
the human vulnerability to earthquakes. Moreover, the absence 
of any earthquake-resistant codes until very recently, the lack of 
systematic control of buildings, the damages caused by wars 
and conflicts, the corrosion problems, and the post-construction 
modifications of buildings have increased the physical 
vulnerability. Although there is no existing seismic scenario for 
Beirut nor for Lebanon, all specialists agree on the occurrence of 
a major disaster in Lebanon, leading to a massive loss of lives 
and severe damages to the country. 

Consortium  Laboratoire de géophysique interne et tectonophysique – LGIT 
Institut de physique du globe de Paris – IPGP 
Centre d'études techniques de l'équipement Méditerranée - 
Laboratoire de Nice - CETE-Méditerranée 
Environnements, Dynamiques et Territoires de la Montagne - 
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EDYTEM 
 

Coordinator  Coordinator: 
M. Voisin Christophe –LGIT - Laboratoire de géophysique interne 
et tectonophysique 
cvoisin@obs.ujf-grenoble.fr 

ANR Grant  749 437€ 
 

Kick off and 
duration  

January 2010 - 48mois 
 

Reference  ANR-09-RISK-006 
 

Label pôle   Sans objet 
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Programme "Understanding and managing natural risks" 
 

CALL 2009 
 

 

Project Title MOPERA: Probabilistic Modelling for Avalanche 
Risk Assessment 

 
Abstract 

  

Avalanche hazard threatens settlements in mountainous regions, 
where the lack of space induces a continuous increase of the 
vulnerability of human communities and of the related vital 
touristic industry. The MOPERA project is specifically focused on 
the normal phase of avalanche hazard assessment, but will 
address the full chain of risk with an integrated approach, from 
data collection to decision for land use planning. 
MOPERA includes hazard and vulnerability quantification and 
mapping, design of defense structures and optimisation of 
countermeasures. The main region of interest is the French 
alpine space, and the period under study is predominantly the 
20th century, for which the analysis of existing historical 
databases and testimonies is possible. Contrary to many other 
existing approaches that do not fully consider the probabilistic 
nature of reference hazards such as a centennial avalanche, 
probabilistic modelling is at the hearth of the MOPERA project. It 
will be used as the common integration language to bring 
together elementary blocks of existing information and new 
knowledge. Already available information includes mainly the 
available data, the actually developed numerical and analytical 
models for avalanche flows and interaction with obstacles, as 
well as the traditional naturalistic approaches to describe 
avalanche sites. New developments will be engaged in civil 
engineering for physical vulnerability assessment, in 
dendrogeomorphology to complement the short historical 
chronicle available, and in economy and social sciences to 
quantify the organisational vulnerability of mountain 
communities. Special attention will be given to the problem of 
the uncertainty quantification due to the lack of local information 
and to possible non-stationarities due to anthropogenic and 
natural changes (e.g., climate change). This uncertainty 
quantification is fundamental to provide reasonable long term 
predictions and decisions. 
The MOPERA project will structure a multidisciplinary research 
community around the thematic of probabilistic assessment of 
avalanche risk. 
The consortium is constituted of five leading teams in their 
respective fields, and federated around the snow science division 
of Cemagref, which has more than 30 years of experience in 
avalanche research and engineering. Members of the specialised 
technical state services in charge of avalanche risk (RTM/ONF) 
as well as of the risk division of the French ministry of 
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environment (DGPR, French ministry of environment) will be 
associated to the project’s management, so as to develop 
methods adapted to the operational needs. Moreover, these 
partners will be strongly associated to the implementation of the 
proposed methodological developments on pilot test sites, which 
should facilitate the transfer of project’s outputs to the 
engineering community. Finally, a workshop and courses will 
also be organised to diffuse more largely project’s outputs to 
stake holders in the avalanche field. 

Consortium  Unité de recherche Erosion Torrentielle, Neige et Avalanches - 
CEMAGREF 
Laboratoire des sciences du climat et de l'environnement – 
LSCE - CEA 
Laboratoire de géographie physique "Pierre BIROT" – LGP- 
CNRS 
UMR 518 INRA/AgroParisTech - UMR 518 MIA 
INSA LYON  

Coordinator  Coordinator: 
M. M. Eckert Nicolas – CEMAGREF - Unité de recherche Erosion 
Torrentielle, Neige et Avalanches 
nicolas.eckert@cemagref.fr 

ANR Grant  560 000€ 
 

Kick off and 
duration  

January 2010 - 48mois 
 

Reference  ANR-09-RISK-007 
 

Label pôle   Sans objet 
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Programme "Understanding and managing natural risks" 
 

CALL 2009 
 

 

Project Title SLAMS: Séchilienne LAnd movement: 
Multidisciplinary Studies from hazard assessment 

to associated risk and consequences 
 

Abstract 
  

Huge landslides induce dramatic socio-economical consequences 
within the world. The various and complex mechanisms at the 
origin of mass movements and the external factors modifying 
their internal dynamics are various and complex, leading to 
large uncertainty in prediction in both space and time domains. 
This last triggers a lot of misunderstanding between the 
scientific community and people in charge of civil society, 
because the management of uncertainties is approached 
according to various protocols, which are actor dependent. This 
is the main reason why quantitative risk assessment of this 
hazard and its time evolution requests the participation of these 
different actors. This project proposes to federate these different 
actors on a emblematic site, the Séchilienne landslide. Indeed, 
in metropolitan French territory, the Séchilienne landslide is by 
far the natural phenomenon that does yield the strongest 
potential combined risk in term of socio-economical 
consequences. Indeed, the failure of this huge landslide can dam 
the Romanche valley. It induces the impoundment of the 
ongoing lake, which rupture could generate large flood flowing 
along the Romanche valley and threatening the town of 
Grenoble and the downstream chemical factories of Jarrie. This 
site is an emblematic example of the prickly questions raised for 
25 years after administrative, scientific and political 
managements, notably owing to its multidisciplinary dimension. 
The considerable investment performed these last 25 years 
favoured the management of risk, notably via a competitive and 
dense system of surveillance (based on the temporal monitoring 
of displacements). In the opposite, this site suffered from the 
lack of projects of fundamental and interdisciplinary research. 
We offer so an ambitious projects, which aims at studying at the 
same time hazard and organizational vulnerability, but also to 
offer a better structuring of the risk governance. Major 
problems, which are still highly debated, are: 
(1) the physical cause and the history of the slope mechanical 
deformation, (2) the present-day structure of the landslide and 
hence the implied volume, (3) the identification of the main 
parameters controlling the destabilization and the prediction of 
the slope evolution before, during and after the rupture, and (4) 
the uncertainty on vulnerability and (5) the political governance 
in the context of the societal risk acceptance. An analysis of the 
past, present and potential future risk management at different 
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levels will be performed from human and social point of views. 
For hazard assessment, we propose a multidisciplinary based on 
the surveillance system, coupled to new measurements, which 
will contribute to a better knowledge of deep mechanisms 
(present and passed), of new potential surveillance techniques 
and of fluid flows and hydro-mechanical coupling mechanisms, 
which seems to control the present-day dynamics. 
These data will constitute the input parameters of different types 
of numerical modelling which will aim at reconstructing the past 
kinematics of movement, at reproducing actual dynamics and at 
assessing the effects of external factors. Different rock falls 
scenarios will be modelled considering a benchmark of numerical 
methods. All this work will be considered as inputs for creating 
decision-tree models, which take into account uncertainties at 
each step. These obtained results of this project will be able to 
be applied to other similar cases, and to other types of risks, 
especially considering risk governance and management studies.

Consortium  Laboratoire de géophysique interne et tectonophysique – 
LGIT 
Géosciences azur – GEOAZUR  
Laboratoire Régional des Ponts et Chaussées – CETE Lyon – 
LRPC 
Genevieve Decrop études et recherche 
Pole Grenoblois Risques Naturels – PGRN 
Centre européen de recherche et d'enseignement de 
géosciences de l'environnement – CEREGE 
Institut National de l'Environnement industriel et des RISques 
- INERIS - AS2G 
 

Coordinator  Coordinator: 
M. Garambois Stephane – LGIT - Laboratoire de géophysique 
interne et tectonophysique  
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vulnerability and damage assessment using 

innovative techniques 
 

Abstract 
  

Increasing populations in more and more wide urban areas, 
made of heterogeneous buildings and exposed to earthquakes, 
are the ingredients that place urban area among the most 
critical elements of seismic risk. Their knowledge become then a 
key information to mitigate, predict and assess its vulnerability 
and post-seismic integrity. The variability of the response of a 
structure to earthquakes introduces an uncertainty in the 
assessment of its vulnerability but also in the estimation of 
damages. Often two scales of space (city or building) and 
three scales of time (before, during and after the earthquake) 
are invoked during the seismic assessment in urban areas. We 
propose to develop methods for assessing vulnerability and 
seismic damage throughout the city. Based on the use of remote 
data (aerial or satellite images), analysis of urban patterns will 
be done, integrating key structural parameters (height, shape, 
roof, etc.) for vulnerability assessment. 
The detection of changes before and after earthquakes will also 
be quantified in relation with observed damage. We also plan to 
develop tools for damage assessement at local scale, i.e. a 
structure, and based on evaluating its modal parameters 
(frequency, damping and modal shapes). Technological and 
algorithmic signal processing developments will be done to 
estimate its modal parameters for normal periods (inter-
seismic), their variations during (co-seismic) and after (post-
seismic) the shake, for evaluating the structural integrity. Finally 
a tool will be developped in order to show the vulnerability and 
damage in the city, that will facilitate the management and 
mitigation of the seismic crisis. 
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