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R&D PROGRAM BY EGIS

They are intended to enrich the existing environmental assessment of programs, 
plans and projects. 

They bring elements to anticipate the management of extreme climate events.  

helping decision makers and 
managers of industrial plants 

and infrastructures etc., 

Being applied at different 
scales: local (project-based), 

road and rail infrastructures, or 
at national scale. 

Objectives  of the 
tools and methods 
developed 
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LINK BETWEEN CLIMATE CHANGE AND EIA

Development of tools to guide and 
support stakeholders :

To avoid or 
reduce risk 

where possible 
To transfer risk 
where feasible 

To manage 
residual risk
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METHODS AND TOOLS
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CLIMATE CHANGE AND INFRASTRUCTURE

Two points :
1. Existing infrastructure is not generally sized to respond to extreme 

weather events

 Structural design knowledge from the past while changes in the climate system 
could induce extreme events exacerbated - increased intensities but also 
sustained over a longer period -

2. The social acceptability towards risk decreases

Inclusion of critical weather events in the design, operation 
and maintenance of infrastructure as well as in land 
management A NECESSITY
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CRITICAL PHENOMENA AND CONSEQUENCES

| Extreme rainfall      floods, traffic stop, erosion, landslides ...

| Seasonal annual rainfall     landslide, cracking the pavement

| Rising sea level     cutting and coastal erosion

| Maximum temperatures       risk of rutting some asphalt , bridge 
expansion / concrete / rails , fire

| Winds     panels falls , trees, power outages

But critical event often combine several risk factors (eg. rain + 
winds, drought + heat wave ... )
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METHODS

1. Context analysis 2. Risk 
identification 3. Risk analysis 4. Risk 

evaluation
5. Risk 

mitigation
6. 

Implementation 
of action plans

7. Monitoring, 
review, 

capitalization

Communication

Feed
back 
loop
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GERICI - RESILIENCE

GERICI (gestion des risques liés au changement climatique pour les 
infrastructures routières) was developed in 2007 to assess risks caused by 
climate change to road infrastructures and then adapting infrastructure 
management to it. 

In the same way, RESILIENCE was developed to assess risks caused by 
climate change to rail infrastructure. They are both suitable at the 
infrastructure scale only.
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GERICI - RESILIENCE

Infrastructure database

Meteorological data (real 
or simulated extreme 

event)

Interpretation system of 
infrastructure vulnerability to 

extreme weather event

Capitalization of events

Location-based visualization of the 
consequences of extreme weather 

events on infrastructure components

Objects:

• Hydraulic 

• Structures

• Pavement

• Equipment and 
operating facilities

• Environment (isolated 
trees ... )

• Geotechnical

GIS
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GERICI - RESILIENCE
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GERICI - RESILIENCE

| Simulations at a section or a network

| Risk map
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GERICI
Meteo-France has launched an alert 'storm' forecast at 24 hours with winds around 160 
km/h. The simulation by GERICI Section warns that:

 The Panel 
variable message 
at kilometer point 
161.2 is OK (in 
green)

 2 groves of large 
trees around kilometer 
point 161 (in red) are 
likely strong fall and cut 
traffic on the motorway

 The noise barrier 
at kilometer point 
162 exceeds its 
limited calculation 
to the wind (in 
orange) but not its 
limit break
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CLIMATE CHANGE AND URBAN AREAS

•Developed and implemented 
between 2009 and 2011 for three 
coastal towns (Alexandria / Egypt, 
Tunis / Tunisia and Casablanca / 
Morocco) in North Africa. 

•Funded largely by the World Bank

A specific method for vulnerable 
urban areas : 
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SPECIFIC METHOD FOR VULNERABLE URBAN 
AREAS 

Vulnerable to extreme weather 
events exacerbated by 
climate changes to come
•Location of these 3 cities
•Densely populated areas
•Growing urbanization

Methods

•Understand the risks
•Identify and locate vulnerabilities
•Measure the degree of risk exposure :

•Flooding and storm surges
•Earthquakes and tsunamis
•Other extreme weather events

•Evaluate the costs of potential losses

1. Simulations at a district level
2. Risk map
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ESPADA : FOR CRISIS MANAGEMENT

Tool for the prediction and management of actual floods in 
urban areas :

| To avoid human disasters when floods appear. 

| Developed by Egis after large-scale flooding in the south of 
France in 2002 and 2003 which caused the death of 22 
people.

| ESPADA means “Evaluation and monitoring of rain in urban 
areas for anticipating the alert” (Évaluation et Suivi des Pluies en 
Agglomération pour Anticiper l’Alarme)
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ESPADA : FOR CRISIS MANAGEMENT

| Monitoring and hydro meteorological forecasting for the anticipation 
of stormy events

| Management of alarms and flood alerts

| Management of alternative plans

Turnkey system (PC crisis, hardware computer furniture and 
communication, software, video surveillance cameras, warranty and 
maintenance)

 developed by BCEOM, CS - SI, Meteo-France
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Acquisition of Data 
weather

Rain forecast

Flood predictionAcquisition of data 
from measurements

of the heights of 
water station

Prediction of the risk 
scenario

Decision support

Decision

Emergency plan : 
actions

Crisis communication
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www.egis-group.com

V i r g i n i e  D E F R O M O N T
| Operational Performance Manager

| +33 437724829

| +33 603394601

CONTACT

T h a n k y o u f o r  y o u r a t t e n t i o n .
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