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Introduction

Eolmed is involved in all stages of project life, from prospecting to decommissioning and site
rehabilitation, project development, financing, construction and operation and maintenance of these
plants. Through its activities, the Qair Group and Eolmed have been fully committed to actively
participating in the ecological transition and the fight against climate change since its inception.
Adaptation to climate change is integrated from the beginning of development and throughout the
procurement, construction, operation and maintenance phases of its facilities worldwide.
The facilities have a positive impact on climate change, thanks to the greenhouse gas emissions avoided
by the production of renewable energy. This energy is a substitute for conventional energies, the
production of which generates the consumption of raw materials and polluting emissions. The project
as a whole is consistent with, and forms part of France, and the Occitanie regions response to climate
change and its commitment to the Paris Agreement and the energy transition.
This document is developed with a view of evaluating the risks posed to the Eolmed Project by the
effects of climate change. It pays particular attention to the physical climate risks to the project with the
broader socio-economical impacts falling outside of scope.
It notably draws on project documentation Eolmeds Impact Assessment regarding project vulnerabliy to
accidents and major catastrophes1 which made it possible to initiate a more global reflection on the risk
of the EolMed - Gruissan project, taking into account the constituent elements of the project but also
the potential external aggressors, whether on land or at sea and applies a view as to whether climate
change research provides evidence of amplification of risk.
It provides an overview of the project, its localisation, and background information as to the current
climate, and then examines the forecast changes as a result of climate change. It then undertakes an
assessment of the risk posed by these changes to the Project throughout the duration of its lifespan.

1

Etude d’impact -chapitre 4:vulnerabilite du projet a des risques d’accidents ou de catastrophes
majeurs
4

Climate Change Impact Risk Assessment
EMD-EMD-DVT-ER-RP-002

2.

Revision:
01A

Requirements
Requirements set by the Equator Principles (V4, July 2020)

"The Climate Change Risk Assessment must comprehensively address the following issues:

-

What are the current and expected climate risks (transitional and/or physical as
defined by the TCFD) related to the operation of the project? 2
Does the client have plans, processes, policies and systems in place to manage these
risks, i.e. mitigate, transfer, accept or control them?

Local regulatory requirements
The climate change risk assessment should also examine the compatibility of the project with the
national climate commitments of the country in which the project is located.
Environmental Code in France: For a new project submitted for impact study, the impact study must
include:
'a description of the significant effects that the project is likely to have on the environment resulting
from, inter alia:
- the project's climate impacts and vulnerability to climate change; and
- the expected significant negative environmental impacts of the project resulting from the
vulnerability of the project to major accident or disaster risks related to the project concerned.
Given the nature of the project, an its positive impact on the future of Frances ecologic transition
Eolmed directly contributes to achieving the national climate commitments undertaken by France
including :
Frances Commitments to the Paris agreement
Frances Climate Plan

2

Task Force on Climate Financial Disclosure.
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The project

The project is organised by a consortium of companies and public institutions led by Qair. It is
composed of 3 VESTAS V164 of 10MW turbines on floating foundations with a hub height of 116m and
1 floating electrical hub. Onshore assets during operations will include an OM Building located in Port
la Nouvelle with the final site still being determined, and grid connection point located inland from the
coast.
The Project is located 16km off Gruissan–Port-La-Nouvelle, in the Mediterranean Sea:

The project is a Category B project where potential environmental and social impacts are few in
number and site-specific.
The site designated for construction is being developed by the Port of Port-la-Nouvelle through land
reclaimed from the sea and river as part of an extension of the existing industrial port.
In regards to the physical construction site at the port of Port-la-Nouvelle. Peak manpower estimated
for the project is 150 spread across a number of subcontractors through the construction phase of the
project.
There are no anticipated issues in terms of climate change within the projects key construction phase
due to its short duration.
Once constructed the turbines will be towed offshore where they will be anchored to the sea floor.
Once this project has reached the end of its lifecycle it will be entirely dismounted and removed.
Project life cycle including decommissioning is forecast to be completed by 2050.

6
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Risk Assessment

It should be noted that the vulnerability to climate change of floating wind power plants in
operation remains limited.
The production of our facilities can be positively and negatively affected by climatic variations. In
addition, wind power plants are relatively robust and easy to dismantle and are planned to be
operated over relatively short periods of time (about 30 years).
Transition risks
Based on the requirements defined by the Equator Principles, the CO2 emissions associated with our
projects are less than 100,000 tons of CO2/year (per project) and can therefore be considered as out of
the scope of this assessment.

Physical or industrial risks
3.2.1 Identification of physical risks
It is commonly accepted that climate change will result in aggravated climate events in the medium and
long term: climate change changes the frequency, intensity, geographical distribution and duration of
extreme weather events:
• Hurricanes / Cyclones / etc.
• Flooding / Heavy rains
• Low rainfall / Drought / Water stress
• Extreme temperatures (Heatwave/ extreme cold)
• Landslides / earthquakes
• Rising river and sea levels
• Fires

3.2.2 Site Baseline for Relevant Risks
The Port-La Nouvelle site enjoys a Mediterranean climate, with generally hot and rather dry summers
(low cloudiness) and generally mild winters. Rainfall is not abundant (maximum in October/November)
but can be locally violent. The Western Mediterranean is a sea characterized by long calm periods
alternating with sudden disturbed episodes and strong gusts of wind.
In the Gulf of Lion, weather conditions are subject to sudden changes related to the passage of
depressions. Gales are common in the Gulf of Lion, especially from November to April. Two types of
winds predominate: northwest to west winds (tramontane), southeast to east winds (sea wind). Winds
from other directions are relatively rare and usually short-lived.
In Port-La Nouvelle, the water level relative to the average level can drop by 0.4 m in north-west winds
and rise by 0.5 m in south-east winds. We observe, globally on the Gulf of Lion, a stormy sea about 50
days a year, mainly in October / November and from January to April.
What follows is the site’s baseline climate, climate extremes and relevant climate trends over the past
three decades. 3

3

https://www.ipcc.ch/report/ar6/wg1/downloads/factsheets/IPCC_AR6_WGI_Regional_Fact_Sheet_Europe.pdf
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Port-la-Nouvelle Municipal climatic parameters over the period 1971-2004

•
•
•
•
•
•
•

Average annual temperature: 15.2 °C
Number of days with a temperature below −5 °C: 0.7 d
Number of days with a temperature above 30 °C: 10.8 days
Annual thermal amplitude: 15.4 °C
Annual precipitation accumulations: 586 mm
Number of days of precipitation in January: 5.3 days
Number of days of precipitation in July: 2.4 days

Qair Marine/Eolmed undertook an assessment5 of meteorological conditions at the Gruissan offshore
wind farm site in 2020 the results of which is provided below:

4

Daniel Joly, Thierry Brossard, Hervé Cardot, Jean Cavailhes, Mohamed Hilal et Pierre Wavresky, « Les types de climats en
France, une construction spatiale », Cybergéo, revue européenne de géographie - European Journal of Geography, no 501, 18
juin 2010 (DOI https://doi.org/10.4000/cybergeo.23155, lire en ligne [archive], consulté le 19 Dec 2021)
5 Everoze - Assessment of meteorological conditions at the Gruissan offshore wind farm site
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Climate Change for the project area
It is anticipated that climate change will, impact the Aude region with an increase in temperature, reduction of
precipitation and an increase in storm activity. The level of the Mediterranean is also anticipated to rise. These
aspects are explored below.

3.3.1

Cyclones / Storms

Mediterranean tropical cyclones are rare weather phenomena 6 According to the results of research, 10–14
storm events occur per year in a Mediterranean coastal area, and most of them span from October to March.
The examined events have an average duration lower than 30 hours, and 25% of them are consecutive events
which hit the same location in less than a day7 . Furthermore, research and monitoring showed a decline in
storm activity for the region between 1986-20088. The project has been developed with durability and resistance
in mind as such, even with an increase in frequency of storms to pre-1986 levels in the Gulf of Lyon it is argued
that the risk posed by the impact is of climate change is no greater than the risks associated with non-climate
change levels of storm activity – which are integrated into project design.

3.3.1.1 Extreme Wind Speed
While frequency is not anticipated to change during the project life span, research suggests that the severity of
storm events (ie wind speed gusts) may increase.
As a result of extensive monitoring and evaluation of local wind conditions in the development phase, Eolmed has
used the most conservative estimation of potential extreme gusts over and beyond the lifespan of the project as
per the below9:

This conservative approach to design will further bolster Eolmeds resistance to the impacts of climate
change even if the intensity of storms increases in the project life span.

6
7

8

https://www.eumetsat.int/
Statistical analysis of Mediterranean coastal storms Nikolas T.MartzikosaPanayotis E.PrinosbConstantine D.MemosaVasiliki
K.Tsoukalaa

https://www.researchgate.net/publication/292471095_Changes_in_Storm_Frequency_in_the_
Mediterranean_Sea_Region
9
EMD-EMD-SCN-BE-RP-001 Design Wind Conditions, Rev06R
9
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Extreme temperatures (Heatwave/ extreme cold)

Based on worst case (RCP 8.5) forecasting by McKinsey and Company10 we can expect days above 37°c
for the region around Port-la-Nouvelle to increase to approximately 10 per year by 2050 (ref. Appendix
3)
There is an effect of high temperatures on wind turbines due to the need of cooling during operation.
Curtailment will be automatically activated with the increasing temperatures. This will first take place
close to the nominal conditions (wind speed about 12m/s) where the turbine reaches maximal power
output with « low » air flux to get rid of extra calories. With the increasing wind velocity thus air flux,
the cooling capacities will improve and the curtailment will be reduced or cancelled.

Nonetheless, occurrences of very high temperatures offshore even in this area is quite low :

10

https://www.mckinsey.com/business-functions/sustainability/our-insights/a-mediterraneanbasin-without-a-mediterranean-climate
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Giving an impacted time of operation extremely low :

Thermodynamics help us understand that high temperatures often come with low to no wind.
The effect of the temperature considering an optimal operational condition (grid power factor
of 1), is very negligible (<0.01%).
The potential increase of temperature will increase the windows of time where curtailment
could happen, but a large increase -outside the estimations for the Eolmed Projects timeline
would be needed to have a real impact on the project.

11
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Sea Levels
Finally, all of Europe's coastal regions are and will be affected by rising sea levels and coastal
flooding, erosion and marine heat waves which have impacts on ocean ecosystems.11
Local strategies1213 have been put in place the French government; notably the Stratégie
Régionale de Gestion Intégrée du Trait de Côte 14
The specific risks posed to Eolmed by climate change in terms of sea level rises are addressed
below:
Based on the reasonable medium and worst-case scenarios (Representative Concentration
Pathway [RCP] 6 and RCP 8.5) of chronic and acute climate change projected to mid-century
generally accepted projections15 ; mid-range and worst case scenarios for sea level rise in the
lifespan of the Eolmed are as follows :

With a consideration of the worst-case projections during the timeline of the project are limited to
maximum 0.38m by 2065.
Which, given the floating nature of the wind turbines is well within the capacity of the anchoring
system.

11

https://www.touteleurope.eu/environnement/rapport-du-giec-en-mediterranee-le-changement-climatique-sera-l-un-des-plusradicaux-au-monde/
12 https://www.adaptation-changement-climatique.gouv.fr/regions/occitanie?page=0%2C0%2C1
13 http://www.occitanie.developpement-durable.gouv.fr/IMG/pdf/20180821_-_srgitcv2.pdf
14 http://www.occitanie.developpement-durable.gouv.fr/IMG/pdf/20180821_-_srgitcv2.pdf
15 http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf
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More specifically regarding the potential long-term occupation of the port for the O&M base, in the
project development of the extension of the port of Port-la-Nouvelle16 by the region has considered
the following impacts and integrated them into their port design:

Again, the impact of rising sea levels will not have a material affect on the envisaged installation
locations/physical assets of the project.
Quantification of physical risks posed to Eolmed by Climate Change
This review and Eolmeds existing Environmental Impact Assessment - Etude D’impact -Chapitre
4:Vulnerabilite Du Projet A Des Risques D’accidents Ou De Catastrophes Majeurs has identified the
external environmental impacts which aspects of climate change are anticipated to have a, relatively
minor, impact on the project through its lifespan.
This is detailed in Appendix 4.
Vulnerability is a function of exposure, i.e. the nature, magnitude and pace of climate change to which
the project is exposed, as well as its sensitivity and adaptive capacity in economic, institutional, human
and social terms.
Project vulnerability = exposure x sensitivity x adaptability
A review of available resources and data suggests that the project is not particularly vulnerable to the
changes linked to climate change, whether that be based on the reasonable medium and worst-case
scenarios (Representative Concentration Pathway [RCP] 6 and RCP 8.5)

Exposure: The current state of the environment with its reference scenario has shown that climate
change could potentially have:
• An increased occurrence/severity of storms
• Increase in the level of the Mediterranean Sea
• An increase in the number of days of extreme temperature
Which could have a material, if limited, impact on the project.
Sensitivity: However, it is argued that the durability, design and offshore location of the Eolmed
project further mitigate the impact of these changes, resulting in a relatively low sensibility to the
potential results of Climate Change.
Adaptability: Dispositions defined to consider natural phenomena that may present aggression for the
project (flood, ground movements, storms, etc.). These are the measures defined at the level of the

16

https://www.laregion.fr/IMG/pdf/condition_oceano-meteo.pdf
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design of the project (adaptation of the design, foundations ...) and/or operations to mitigate
risks/impacts.

Appendix 4 contains a table listing, for each technology and according to the different effects due to
climate change, the potential risks that were identified and the associated mitigation measures in
place.

14
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Project Vulnerabilty to Risks Posed by Climate Change

Projects in general may be confronted with major accident risks linked to disasters of natural,
technological or human origin. They have the potential to cause serious damage to people and
property or lead to a serious danger, immediate or delayed, to human health and/or the environment.
Management of these risks is implemented in the framework of the EolMed - Gruissan project. It
takes into account the interests to be protected for the marine environment, the terrestrial
environment and human activities, the onshore and offshore wind project assets and potential
external aggressors, whether natural (wind, lightning, earthquakes, etc.)
The preliminary environmental risk analysis highlighted events for the construction phase which stem
essentially from storm damage, which has the potential to increase in frequency as a result of climate
change.
The risks vary in intensity from low to high:
• Projection/fall of elements ;
• Loss of stability (floats);
• Damage to wind turbines/floats/cables;
In the operational phase, these events also stem essentially from storm damage, which has the
potential to increase in frequency as a result of climate change and are:
• Anchor line/cable damage;
• Float drift;
• Deterioration of elements;
• Loss of buoyancy/stability;
• Projection/fall of elements;
• Fire/explosion.
However, having analysed the potential impacts of climate change on the Eolmed project it is
concluded that anticipated projections in climate change risk do not have any material impact on these
occurring.
Given the nature and design of the turbines, floaters, and project as a whole, and that the project has
taken into account worst case scenarios in its design phase, it cannot be considered as vulnerable to
the impacts of climate change

15
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Integration and management of physical risks in the context of the project
Recommendations
Physical risk assessments are integrated throughout the life cycle of projects, from the upstream
phase by the project risk assessment, and risk assessment studies associated with the project, to the
downstream phase through the implementation and monitoring of the measures defined in order to
mitigate the impacts and risks identified during the study phases.
Given the relatively minor impact anticipated as a result of climate change in the projects time frame,
it is recommended that the project keeps to, and implements the mitigations measures prescribed in
the impact assessment to resist external environmental activities.

Climate Resilience Measures
To mitigate the albeit relatively minor impact of climate change on the project, and the forecast slight
increase in environmental events such as storms, reduction and prevention measures have been and
will be implemented.
They consist of :
Designing for resilience
• designing of the wind turbines, floaters etc. to be compliant with the recommendations of
approved certification institutes so as to effectively resist and withstand the effects of wind,
storm, and wave damage;
• Review of design by specialist organisations
• Integration of wind, wave, storm modelling into the design phase
Planning for climatic/environmental events and implementing associated safety management
The implementation of a global coordination plan and a specific safety and health protection plan to
ensure that the impact remains limited on both human and physical assets;
• The implementation of a maritime intervention plan;
• The implementation of trained personnel;
• The regular checking of equipment;
• The coordination of operations with the actors concerned;
• The installation of safety and surveillance equipment (lightning protection, alarm system,
restricted areas, etc.).
Rollout and Monitoring
The monitoring of these mitigation measures is ensured by the Health, Safety, and Environmental
and Social Management System of the project and the associated documents, including the
associated environmental and social management plans (for example: management plan for the
health and safety of workers, and the emergency management plan, which includes a component on
the management of emergencies related to natural phenomena).

16
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Appendix 1: Mapping risk areas
Mapping of Verisk Maplecroft, a risk management data company
Available on https://reliefweb.int/sites/reliefweb.int/files/resources/verisk%20index.pdf
GermanWatch's "Climate risk index", based on Munich's NatCatSERVICERE
Available on https://germanwatch.org/sites/germanwatch.org/files/publication/20432.pdf
Mapping of the European Environmental Agency in its report Climate change, impacts and
vulnerability in Europe in 2016 dated January 2017
Source: EEA, 2017. Available on https://climate-adapt.eea.europa.eu/knowledge/adaptationinformation/observations-and-scenarios
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Appendix 3: Mediterranean Temperature Rise Projections

https://www.touteleurope.eu/environnement/a-quoi-ressemblera-l-europe-en-2030/
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Appendix 3: Site baseline wind conditions 17
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Areas effected by marine flooding
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Appendix 4: Potential Risks and Mitigation Measures
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