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Abstract. DRIAS (Providing access to Data on French Regionalized climate scenarios and Impacts on the
environment and Adaptation of Societies) is a 2-yr project (2010-2012). It is funded by the GICC (Manage-
ment and Impact of Climate Change) program of the French Ministry of Ecology, Sustainable Development,
Transportation, and Housing (MEDDTL). DRIAS is to provide easy access to French regional climate data
and products in order to facilitate mitigation and adaptation studies. The DRIAS project focuses on 2xisting
French regional climate projections obtained from national modelling groups such as: IPSL, CERFACS, and
CNRM. It is more than a data server, it also delivers all kinds of climate information from numerical data to
tailored climate products. Moreover, guidance is to be provided to end-users in order to promote best prac-
tices and know-how. Whilst the project is coordinated by the Department of ClimatologgtabMrance, a
multidisciplinary group of users and stakeholders at large concerned by climate change issues is alsc involved
with the project. The ultimate goal will be to identify societal needs, validate the decision making processes,
and thus facilitate exchanges between producers and practitioners. Key results from the DRIAS project will
contribute to the implementation of French Climate Services.

1 Introduction new information becomes available but it is not always in thg
most suitable format.
Since the 4th IPCC assessment reportin 2007 (AR4), climate The concept of “Climate Services” (CS) is brand-new (seg
adaptation has become a real challenge for societies. Thet®®FCS, 2011). CS are thought to serve various needs re-
is an increasing need to understand climate change (CC) imlated to CC issues. The gap between climate laboratoridg
pacts on dierent scales, in order to design multi-disciplinary and society is still wide, both from technical (data format-
and dfective long-term plans. A broad spectrum of users isting, volume, and management) and knowledge (climate sc
since then involved in CC impact studies, and subsequentlentific background, scenarios) points of view. The first action
needs for relevant information and support have increasedo implement is to facilitate users to access available data and
Climate scientists are not the sole users of climate projecproducts in useful formats.
tions; other stakeholders are from local grdchational au- The aim of the DRIAS project is to develop sucfaaility:
thorities, including policydecision makers and industrials.  “Providing access to Data on French Regionalized climat
Progress made in regional climate modelling has improvedscenarios and Impacts on the environment and Adaptation
results from impact studies (Christiensen et al., 2007; NobreSocieties”. The project is a jointfert between the French
et al.,, 2010). Many scenarios and global simulations underclimate modelling groups and&€o-France. DRIAS is basi-
the aegis of IPCC are used forfiirent regional modelling cally to integrate already existing but widely distributed com-
and downscaling experiments. As a result, a large amount oponents from partners and bring together their knowledge,
tools, and practices. It is also to facilitate the transfer and
delivery of relevant information to stakeholders at large. The
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2 DRIAS rationale — A first category of DRIAS users are scientists com-
ing from various disciplines, dealing with various im-
2.1 Adaptation and Climate Services pacts antbr adaptation strategies. They are envi-

ronmentalists, agronomists, hydrologists, geographers,
Adaptation to CC has become a critical challenge through- economists, sociologists, and so forth. Some of them
out the world. It has received paramount attention have historically established linkages between meteo-
at the international (United Nations’ Global Framework rology and climatology (such as agronomists, hydrolo-
for Climate Services, GFCS, 2011), European (European gists), and have already initiated contacts with climate
Union White Paper, EUWP, 2009), and national (Na- groups. Others need advice and guidance.
tional Plan of Adaptation to Climate Change in France, . ) .
PNACC, 2010) levels. The adaptation concept has — A second category is made of so-called intermediate
been introduced in a new French law (the so-called  Users. They are, for example, consulting companies

“Grenelle 11", httpy/www.developpement-durable.gouy.fr involved in environment and policy management and
-L-adaptation-au-changement-.hjmiith regional imple- planning, or outfits supporting adaptation for private
mentation starting in 2011. companies andr administrative entities. They also

need appropriate information and support. They will
act as intermediate users for climate scenarios and prod-
ucts. In some cases, they still need to raise awareness of
local impacts from global changes.

Recent estimates on investment for CC adaptation are over
400 billion dollargyear (Pary et al., 2009). In France, the law
makes it compulsory to consider CC issues in the managing
process of any administrative entity with more than 50 000

inhabitants. — The third category of users includes climate scientists
CS are still in their definition stages. Theoretically, they identified as partners of the project. The added pressure
are the results of crossing products and services enabling  on scientific teams has been increasing, and in some
personggroups to assess their vulnerability and take appro-  cases is bringing scientists away from theoretical sci-
priate adaptative and preventive measures. In this approach, ence (as opposed to applied). There is a need to deliver
DRIAS s to baSica”y evaluate all information available from climate scenarios Opera‘[iona”y, as well as allow scien-

national climate modelling laboratories, process it, and make  tists to focus on the challenges populations will face.

it accessible for complementary and additional studies. In This is the reason why Bteo-France, used to deliver
that sense, DRIAS provides the necessary step towards cli-  meteorological information, took the lead in DRIAS.

mate services.
The user committee is comprised of 20 members from var-
ious areas (public and private organizations, associations, re-
2.2 Strong users needs, requirement, and involvement search and decisigpolicy makers). Its role is to help:

The Project is accompanied by two supplemental activities: 1. define the &ective and strategic needs;

governancethrough its steering committee arglidance

provided by a multi-disciplinary users committee.
DRIAS aims at serving a wide range of interests and 3. validate choices made by the project team, and

appears to be a critical milestone for the French climate _ _

adaptation strategy. The French Ministry of Ecology, Sus- 4. ensure that DRIAS will continue to meet user expecta-

tainable Development, Transportation, and Housing (MED-  tions in the forseeable future.

DTL) is currently developing such national strategy. Thus, gers have been invited to join the project during its pilot-
the State is a primary stakeholder in supporting DRIAS. 'tproject phase. A seminar was held in September 2009 at
comes through the GICC program (Management and Impact§,« MEDDTL. The latter took this opportunity to ream
of Climate Changehttpy/www2.gip-ecofor.orgpubl/page. s commitments for success. A sub-group of motivated
phpZid=2&rang=0&domain=38&lang=enGB). DRIAS is 5 representative users were thus selected to follow DRIAS
governed by a steering committee, which includes represens o qress. The latter sub-group mission is also to feed require-
tatives of the Ministry and of GICC. ments and specifications into DRIAS, and test its feasibility.
Various types of users are tackling multi-faceted impacts
ranging from ecosystems to socio-economy. Skilled USErS, 5 bRIAS within on-going community efforts
who have recently emerged need access to tailored informa-
tion. Nonetheless the disparity of skills is quite large. It startsDRIAS is fully integrated into the French community, dis-
with those in the scientific community who do not have the playing interests regarding CC, impacts, and adaptation. As-
mandate to deliver data and products on an operational basisociated to the Mteo-France climatology team, DRIAS also
DRIAS is to fill-in this gap, answering to the ever increasing benefits from contacts with an international network of users.
number of requests. It benefits from the involvement of meteorologists from

2. evaluate prototypes by beta testers;
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the World Meteorological Organization (WMO), the current It is recalled that DRIAS is firstly dacility. It will be
GFCS, and the Commission of Climatology from the United based upon existing tools and know-how accumulated by th
Nations. climate related groups and agencies, partners of the projg
DRIAS is linked with GICC ECOFOR and reports to the to namely:
managing and scientific advisory committees. Agencies clar-
ify procedures to be followed for scenarios deliveries and
tailor products to the public sector (according to the Eu-
ropean Commission directive on the re-use and updating _ proyide access to fierent climate data and products;
of public sector information). Such procedures are applied
through the GICC programme and are closely tracked by the — Enrich and host new services through a friendly-user en
project manager. Moreover, seminars are held yearly with vironment
all projects funded by GICC, enabling fruitful exchanges be-
tween multi-sectoral communities. This gives additional op-
portunity for DRIAS to hear about new users’ requirements
andor refine specifications.

Lastly, the partners are also involved in other projects at . . : .
climate scenarios remain only scenarios, and that they mu

national, European, and international levels. Many Frenc : ;
. : . . e used — and delivered as such. The web portal will als
projects provide useful inputs for DRIAS. Since they take ~~. . : .
guide users on how to get used to available materials. It wil

part in the IPCC exercise, they deal with data exchange, for: . . . : .
matting, metadata, and delivery of scenarios (e.g. GIS Cli_try to give expertise and guidance, especially addressing th
mat Prodiguerhttpy/www.gisclimat.fyprojefprodiguer FP Vangzsssogcszsvg];a?lncr?aﬁlr?ct)ljssé ases (GHG) emission s(
Metafor, httpy/metaforclimate.efy. Another project of in- ) . gre >€ g

terest for DRIAS is IS-ENES (Infra-Structure for the Eu- narios using dfe_rent reglplnal climate models gnd downscal-
ropean Network for the Earth System Modellirigtpsy/is. ing methods will be facilitated. Iﬂierent delivery phases
enes.org). Itaimsis to develop a commonly distributed mod- have been propos_ed by the Fr_ench climate groups leaders.
elling research infrastructure in Europe. This is to facilitate the end of the project, scenarios elaborated within the Scan

h epei (Climate Scenarios for Mountain Areas: Extreme Eventg
the development and use of global climate models and bett énow Cover, and Uncertaintielttp//www.cnrm.meteo.fr
fulfil the societal needs with regards to CC issues. DRIAS ' P i ) :

and IS-ENES have similar objectives and agenda, but dif_§campeﬁndex.php project will be dfered to users. Scampei

ferent spatial scales. DRIAS will benefit from the IS-ENES is not only dealing with orographlc impacts of CC’ butitalso
. : promotes a better harmonization of French climate modeld
experience and vice-versa.

The GICC programme, the USErs committee represent.mqightmg the wishes of the climate community to improve the
a broader community, and the Ministry relay reports and m'inter—operability of various models and products.
formation on DRIAS through their various channels of infor- The first version of the DRIAS web portal will at best

mation (e.g. GICC NewsletterGICC Seminars...). include products showing the existing diversity coming

from different models (ARPEGE-Climat, IPSL-CM models,
2.4 DRIAS is a facility among others), dierent scenarios (A1B, B1, A2...), and

different downscaling techniques (statistical and dynamic af
DRIAS basically aims at transferring on-line a tool-box cur- proaches). The wide diversity of simulations allows for tak-
rently used by scientists on demand. This requires a transfeihg into account uncertainties associated with climate sim
of know-how to operational teams. A range of climate in- ulations. An example of a basic product following this ap-
formation, ranging from numerical data to tailored graphical proach will be taken from a report to be delivered to the
products, will be delivered. Standard formats, easy accessrench government about the scenario to be used for n
quick looks, FAQ, and simple products for a wide range of tional adaptation: it will clearly emphasize the need for
users will be @fered. A dedicated web portal, presented in a multi-model approach, multi-scenarios, and downscalin
detail in Sect. 3.4, will be set up. It will enable access to techniques (see Fig. 2). This report will also illustrate how
various simulations obtained fromftérent models, scenar- the project benefits from various actions and features of th
ios, and downscaling techniques. The scope of this service iDRIAS web portal as the repository for information and

— Form a generic system with up-to-date internet tech
nologies;

Figure 1 illustrates the complexity of processes leading t
climate products. Explaining these processes to users a
guiding them through such complexity is a real challenge. |
is of the utmost importance, however, to clearly show tha

limited to French regional climate simulations. knowledge transfer between research and operational actiyi

ties.

httpy/www.gip-ecofor.orgoublipage.php?id502&rang=
0&domain=38&Ilang=fr _FR, Newsletter GICC, July 2010

2http;/www.gip-ecofor.orgpubli/page.php?id521&rang-
0&domain=38&Ilang=fr_FR, GICC seminar in Aussois,
January 2011
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Emission Scenarios ‘

| General Circulation Climate Model (Low Resolution) | Several scenarios

Several models

| Global Data (Global Model Output) |

/

| Dynamic Downscaling ‘ --------- b‘ Statistical Downscaling | Regionalisation |

‘ Regionalized Climate Data ‘

Quantile-Quantile Statistical
Correction Correction

] v

‘ Corrected Regionalized Data ‘

/ Regionalized

| Statistical Operations, Indices Computation | Climate
‘ Informations
| Elaborated Data |

\ Graphical Representation (Several simulations possible) |

‘

| Climate Products |

Figure 1. Production process modelling of regionalized climate information. Such a suite is complicated to understand for users. Moreover,
each step introduces its own source of uncertainties, which add on the complexity of the delivered informations and products.

3 Preliminary accomplishments of the project 3.1 Benchmarking: a quick glance at other services

The project started with basic guidelines: The study of already existing and similar and partial initia-
tives was the first task conducted. This benchmark covered
— Tested benchmarks and best practices for the partneparious programmes in Europe and worldwide, pin-pointing
ship; best practices for each one. The British program UKCIP
(United Kingdom Climate Impacts Program) is one the best
examples: UKCIP provides a broad spectrum of climate in-
formation, from numerical data to decision-making tools; it
supports and guides users whilst spreading knowledge and
know-how for climate adaptation. Other relevant initiatives
— Existing infrastructure and know-how to be used asere noted in Germany, Spain, and various countrie§eBi
much as possibleBesides the existing “Météo-France ences were due to local characteristics dfedent develop-

Climatheque” whose backffice system will be partly ment stages. This quick survey provided a strong backbone
re-used, it was decided to build a dedicated website notor DRIAS.

only for product delivery, but also for guidance and in-
formation

— Availability of existing scenariodNo new experiment to
be run by (or for) DRIAS

DRIAS builds naturally on partners’ knowledge and ex-
pertise. The numerous simulations, tools, and structures de-
veloped by the climate community in France during the last

— Users involvement. DRIAS is to take into account two decades have been extremely useful for getting users’

users’ requirement#part from the existing users’ com-  feedback and developing appropriate tools and products.
mittee, a survey of users at large has been conducted Thjs invaluable asset constitutes a DRIAS pillar. For exam-
ple, the choice was made to use the same delivery mech-
A brief summary of the first tasks and preliminary results, anisms as in “Climatbque” fttpy/climatheque.meteo/
as well as insights for the upcoming website and foreseerBut it was also decided to build a new and dedicated web por-
products are given hereafter. tal, which should become a key part of Brénch portal on
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Figure 2. Example of typical climate product that could be available on DRIAS web portal. In this case, mean daily temperatu
annual average is represented (UAE) for the reference period and deviations between projections and reference. Simulations from
models (ARPEGE and LMDZ) are shown. Interval of uncertainty for mean value and extreme value (in brackets) are computed
major French regions. From a 2011 report given to the Ministry, written by the partners of the DRIAS project (available on the we

httpy/www.developpement-durable.gouylfes-scenarios-climatiques-de.hjmi
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CC and adaptatiohcurrently being constituted by the ON-
ERC (National Observatory on thetgcts of Global Warm-
ing) websité.

3.2 Users survey

An important step was to conduct a survey of users at large.
From the survey’s preliminary results it became apparent

that users have fliculties in expressing their specific needs.

Exceptions, of course, were from research groups already

used to CC impact studies. By and large three categorie
of users need to be fed data appropriately:

— “Skilled researchefsrequesting numerical data to run
impact models. DRIAS will only be a facilitator in this

et al.: DRIAS: a step toward Climate Services in France

to CMIP and other research scenarios and work. DRIAS will
basically deliver the following regional climate products for
France. They were selected by the scientific partners since
they were already in use nationally for many impact studies:

— A first set of data corresponds to results from the
ARPEGE-Climat (Salas y ®lias et al., 2005) and
LMDz (Hourdin et al., 2006) models. Both models
have a zooming capability, increasing spatial reso-
lution within a given area. The horizontal resolution
is of 50 and 20km. DRIAS will facilitate the deliv-
ery of products from therfested limited area model
MMS5 (5th Penn-State University community model, af-
ter Grell et al., 1995) with a configuration similar to that
of Cattiaux et al. (2009).

S

case (i.e. arelay for researchers who will no longer have

to deal with the time consuming data delivery process);

“Other users looking for simpler data sets, indices,
products, charts, that they could use for illustrating CC
future, and thus design new plans within their own com-

munities. Of course there is a continuous spectrum of

users as revealed by the survey.

“Intermediate usefxould eventually emerge as a third
category with a much large spread of requirements.

All of the above means that the work to be accomplished de-
pends upon organizing data and products from the research

realm, transferring tools (tool-box), data, and tailored prod-
ucts for operational purposes.

A second set of data corresponds to the DSCLIM down-
scaling method based on weather types and analogues,
and developed at CERFACS (Bt al., 2006; Paget

al., 2009). The downscaling method includes a learn-
ing process from a reference period with known climate
characteristics in order to build a statistical model (or
transfer function). Technique can then be applied for
future climate simulations. The spatial resolution is of

8 km, which is used by Mto-France (Quintana-Segui

et al., 2008; Vidal et al., 2010).

— A third set of data is from the “Scampei project” and
other “Scampei-like” scenarios if and when available.
One set is currently being prepared by the IPSL group
using MM5. The spatial resolution is of 8 km.

The above results have been shared with the IS-ENES

community, complementing the work carried on at the
European level (e.g. Copenhagen workshuippsy/is.enes.

org/eventgis-enes-workshop-on-bridging-climate-research-
data-and-the-needs-of-the-impact-community The

IS-ENES own survey gives results which are pretty
close to those obtained at the national scale. It is gen
erally agreed that the results obtained from climate

These various data sets correspond tiiedént stages of
climate modelling, scenario delivery, and impact studies in
France. While old scenarios are kept because some users re-
quire stability, newer scenarios are introduced since they ben-
efit from recent progress made in climate modelling. The in-
tegration of the next generation Scampei scenarios to be used
in France will be of paramount importance for DRIAS. They

modelling groups are much too sophisticated for manywill also include and illustrate the uncertainties from climate

users.  This is additional feedback with similar re-
sults from other climate “services”, e.g. UKCIP (see
httpy/www.ukcip.org.ukukcpO9what-users-wantgn
EumetNet, among others).

The challenge of our community is thuldow to simplify
data and products without loosing the contett the inter-
mediate level DRIAS is to alleviate this challenge.

3.3 Available regionalized climate information for DRIAS

DRIAS is not to handle and deliver global climate models

projections. Biases in dynamical downscaling outputs can
be corrected using the quantile-quantile correction method
(Déque, 2007), associating each percentile of the model to
the corresponding percentiles from observations.

The integrated fort was proposed not only by DRIAS.
Indeed, the scientific community has been working hard for
a long time to become more inter-operable. However, a fa-
cility such as DRIAS invites scientists to workectively to-
ward such harmonization. They are linked with operational
partners in charge of integrating and disseminating scenarios.
For example, if “biodiversity” is important for science, a rel-

scenarios. As said before, other initiatives are already inative homogenization is vital for operational processing and

volved in these #orts: the IS-ENES European project, or the
French Prodiguer project. They aim at providing easy acces

3httpy//www.developpement-durable.gouy.fr
-Impacts-et-adaptation-ONERC-.html
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After putting together “Regionalized Climate Data”, 4 Summary and discussion
“Elaborated Data” is obtained by computing quality-

controlled (QC'ed) statistical parameters and indices. Fi-An initial integration phase has been conducted by the tean
nally, graphical representations of improved products will befrom the Directorate of Climatology at &€o-France, the
called “Climate Products”. This chain production is synthe- eader of the DRIAS project. The implementation of the web
sized in Fig. 1. All outputs and products will be delivered portal will take place this year, 2011.

through the DRIAS web portal.

3.4 The upcoming DRIAS website

The DRIAS web portal will comprise three main areBss-

covery Support andDelivery:

— TheDiscoveryarea will contain general information for
a wide range of people, thus allowing a first grasp on
climate scenarios. It is not only thought of as a place
where a wide public can visualize climate scenarios out-
puts (e.g. Mteo-France Climate Simulator, sétp:
//climat.meteofrance.cofthgt climatsimulateuf), it is

DRIAS climate services have been described and prelim

nary outputs from DRIAS should appear at the end of 2011|.

A “Climate Service” is not only a data base, but also a fa-
cility to ease the transfer of climate knowledge from datg
producers to stakeholders at large. It has to providiedi
ent kinds of information with relevant support to assist in the
diffusion of good practices and users training and educatio
Linkages between producers and users are improved throu
communication and two-way dialogues. This is true for any
service, but especially with CS since climate modelling ang
uncertainties are rather complex to deal with. DRIAS is tg
explore the mostféicient ways to provide this dialogue, at
the metropolitan French scale.

also positioning DRIAS to fulfil the INSPIRE European !N this context, DRIAS is a main ingredient of the upcom-

directive. Users will be able tadiscovef data and tn-
veil” new products: quick looks, bar charts, and maps.

— In the Supportarea, a panoply of documents will be of-
fered in order to assist users on how to make the best
use of available climate information (glossary, descrip-
tion of methods and climate models, FAQ). The user
will find information on scenarios, on CC, and on past
experiences. This part of the site will link toward al-
ready existing educational and information sites. It will
be more specific about products to be delivered, explain-
ing how they were created, and trying to guide users’.
choices. A hot-line mechanism involving experts is to

be implemented at this level.

— The Delivery area is more classical.

be able to order, in digitized format, data and prod-
ucts which have first been identified from the Discov-
ery area. The partners will re-use as much as possi-
ble the production engine at&#o-France for deliver-
ing meteorological products through the so-called “Cli-
matheque”. With this user-friendly system delivered
products may take various forms. Figure 2 illustrates a
possible future DRIAS product. It basically concatenate

ing “French Climate Services”. It proposes to make avail
able, in diferent forms (from numerical data to sophisticated
and tailored products), climate information from regional-
ized simulations developed at IPSL, CNRM, and CERFACS
These climate simulations are based on several assumptio
of GHG emissions and flerent downscaling methodologies

(all taking uncertainties into account). Climate data product
will be associated with appropriate support methods, usd
guides, and documentation. It should facilitate the transfe

research teams to dedicated teams, enabling modellers to {
cus more on research activities, as well as spreading clima
information on a broader scale. Furthermore, DRIAS will
help users get a first assessment of future possible CC wi
uncertainties.

The project takes advantage of existing tools, know-how
and expertize available in various laboratories, the nationa
meteorological service, and other initiatives worldwide such
as UKCIP and the new promising Climate Service Centre if

The user shall

Germany.

While DRIAS facilitates the delivery of the CC scenar-
ios, it contributes also to the developing climate modelling
activities of French groups by showing how harmonization
becomes essential in order to ease products delivery and g

on the same diagram various maps for a single givencess'
parameter, with dierent time periods being considered

and diferent GHG scenarios issued from various mod-

els. There is indeed no “one reference scenario”, orAcronyms
even worse “the reference scenario”, but an ensemble

of equi-probable scenarios that need to be handled prop-
erly. Added-values will include uncertainties and error-
bars — so that the user remains constantly aware that

Commissariah I'Energie Atomique
(Atomic Energy Commission)

CERFACS Centre Eur@en de Recherche et Formation
Avancees en Calcul Scientifique (The European

CC information is not just a deterministic short range Centre for Research and Advanced Training in

weather forecast!

www.adv-sci-res.net/6/179/2011/
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