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The Iinternational context

Policyand programmesthat drive the adaptationto climate changeresearch
anddevelopment

Global level policies Europeanevel policies
A UNFCCC Paris Agreement A EU Climate Adaptation Strategy (new one in 2021)
A Sendai Framework for Disaste® EU Regulation on governance of the Energy Union

Risk Reduction and Climate action and the Climate Law
A Sustainable Development A EU Water Framework Directive
Goals A EU Floods Directive

A EU Biodiversity strategy
A EU Common Agricultural Policy

European level programmes

A LIFE+, Copernicus, HoriZ2®20/Europe, Green
Deal,Digital Europe

B.Kurnik(EEA)



The WMO context

2 a h @hmateServicesnformation System a key pillar of GFCSllustratesthe
tensionbetweenlocaldemandand coarsercredibility.
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The national context

Europearcountriesare promotingadaptation,althoughat differencepaces

Whatclimateinformationisit usedfor the purpose?

EEA Member States

2011 | 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Austria

Belgium

Bulgaria

Croatia (")

Cyprus

Czechia

Denmark

Estonia

Finland

France

Germany

Greece (%)

Hungary ¢)

Ireland (%)

Italy

Latvia ()

Lithuania

Luxembourg

Malta ()

Netherlands (7)

Poland

Portugal

Romania

Slovakia

Slovenia

Spain

Sweden (%)

United Kingdom

Iceland

Liechtenstein

Norway

Switzerland

Turkey
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Overview of the adoption
of national adaptation
strategies and plans by
EEA member countries

No adaptation policy adopted

National adaptation strategy (NAS) adopted

NAS and national adaptation plan (NAP) adopted
NAS revision adopted
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The general scientific context

mern Y & Sposre Socioeconomic Pathways
’ Y:Jmawbr:lizyu& . * Diverse values & objectives [4-3]
* Low-regrets strategies & . %hmaft&resul'nent pathways |C-2)
actions [C-1] « Transformation (-2
¢ Addressing multidimensional

inequalities [A-1, C-1)

Adaptation & Interactions
with Mitigation
Risk ! *Incremental & transformational
* Risk assessment (8] Hazards ; g?raptatlgn&(:z:-z,i:-sziy a
* lterative risk management o bl e'“s'e (“Yc': rcg-zl

[A-3]

* Risk perception [A-3,C-1) +Context-specific adaptation [C-1]

*Complementary actions (C-1]
«Limits to adaptation |C-2)

Anthropogenic
Climate Change Governance
T EMISSIONS « Dedision-making under
* Mitigation [WGIII AR5] and Lanic-use Changé uncertainty 3} -
« Leaming, monitoring, & fleibiit

[A2,A3,C-1]
« Coordination across scales [A-2, C-1]
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Some definitions

A(:Iimate datanumerical values representing ECVs and
associated magnitudes; includes metadata and document

s o Aclimateinformation: the result of processing climate data
~ =] according to the available climate knowledge

’ A(:Iimateknowledge climate information put in context and
i generated in a cproduction process

ACIimateservice ensemble of processes through which clim
knowledge is generated

ACIimate change adaptatiom natural (human) systems, the
process of adjustment to current (and future) climate and |
. eﬂ‘ects (in order to moderate harm or exploit benefits)

Ceralng .Jhl.'l'.:vﬂu.' e Supareamaulscitn
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Climate informatior

Climate information requirements

/ﬁﬁaliencelg rejers to the relevance of information for _—
'y | OU2NXQa .OBcoktardsenyg OK2 A OS a

scientific questions are far from a reabrld Power
situation.
ACredibility It refers to whether an actor perceives NPT
Information as meeting standards of scientific
plausibility and technical adequac§ources must be
trustworthy and/or believable. Values
ALegitimacylt refers to whether an actor perceives Transparency

the climate information process as unbiased and
meeting standards of political and procedural

fairness Standards

Sup rt:nmpuﬂ' g
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Some Inspiration

Thedigitaltwin for personalisednedicinestartsfrom the identificationof a local
signof diseasan a patient (red circle) Theusercomesfirst.
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Userprovider interaction

The researckprovider-service paradigm

A serviceoriented climate adaptation agenda requires the traditional chain
dresearchoperationsservice LINE @ Ata m@vg ldoth ways so that not only
iInformation quality iIs demonstrated, but user requirements are adequately
addressecandvalueillustrated Thisleavesa spacefor transdisciplinaryesearch
Thischainshouldnot precludebasicresearchto take placethough
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platform

V. Torralba(CMCC



Userprovider interaction

The researckprovider-service paradigm

B CES5FUL CLIMATE SERVICE
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Userprovider interaction

Barriers to use climate information

Some limitationsfor the use oftlimate Possible solutionsynthesize climate
iInformationin different socieeconomic datainto a piece of information that

sectors.Informationlj dzI £ A G & ' A Ydahb&integratedin decisioamaking.

Climate services

What: developmentand incorporation
of climateinformation forplanning,
policymakingand practice at the
global, regional and national scale.

Implementation: co-production.

Barriers locality, operationalisation,
evolving role of the regulator, variety
In adaptation strategy types,
vocabulary, etc.

Lack of awareness




Climate informatior

Climate time scales

Weather Subseasonalo seasonal  pecaqq) forecasts (18 Climatechange

forecasts forecasts (2 weekd8 months-20 years) projections
months) 1 I

Initial-value driven

The user The data provider The assessedl

Boundarycondition driven

- knowledge
EETE  wiRee'CMIPe e
e | The knowledge producer S
and SyR
preparation

Supercomputing

e Adapted fromMeehl et al. (2009)




Near Surface Air Temperature (°C)

Near Surface Air Temperature (°C)

Climate source:

The IPCC WGI dilemma

Global annual mean and Mediterranean land summer temperatur

Global temperature anomalies
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Near Surface Air Temperature (°C)

Near Surface Air Temperature (°C)
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CMIP6 global (annual) and Mediterranean (JJA) temperature anomalies
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Climate source:!

The IPCC WGI dilemma

At least Mediterranean summer lanndmperatures scale with global
mean temperature in a consistent way for CMIP5 and CMile@ever,
users become extremely confused in a situation like this.

Mediterranean summer vs global warming

—— CMIP6 historical-SSP5-8.5 (N=31)
8 -| —— CMIP6 historical-SSP3-7.0 (N=31)
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Climate informatior

Synthesis of different lines of evidence

Differentapproachedor Mediterraneanland summertemperatureprojections
Theranc\‘,“theen methodsis non-negligible What synthesidrom the lines of
eviden Q//. hle?Expertjudgemententers the ensembleand model design

andth Q,, ,“ approach

o ') temperature change (2041-2060 minus 1995-2014)
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Brunner et al. (2020, J. Climat



Userprovider interaction

User engagement: problem boundaries

Users of climate information are involved in increasingly strategic
decisions as the time horizon expands

"Werespond "The short-term "Typically we “lwe plan] every (...} highways need to be
planned 20 years ahead

to individual lactivities] we prepare for the year a revised action
outbreaks(...) mostlydo harvest6to 8 plan so asto adapt because we nead to get all
monthsbetore® tothetourism the financing(...) when we

everyday forthe
following day”

On acase ':‘.v.
activity.” plan the infrastructura”

{agriculture
\tounsmsector)

case basis”
{(health sector) [energy sector) sector). [transportsector).

4
Strategic Wider vision
and strategy
Business for the
strategies/ organisation
Planning & strategic Capital investment
maintenance framework and related

to. S resources
D"- d" acﬂ\ﬂﬂ“ Maintenance
management — activities and asset

op lﬂtl.ﬂl‘li For activities that management
of take longer to o= '
, Maintenance, perform
M'Hoc implementation,
t
Operat ‘ona' rssn;zfngs,e assessmen
0 Daily Monthly 1year Syears 30vyears
Barcelana
(C supmompuﬂns
e Dessaand BruneSoareq2013, SRI Paper 6




Userprovider interaction

Climate information chain: logistic services

Logisticsa'J‘ lingof seasonaproductsare affected by climate The BSGvorks
inarese. & & nentto designa servicewith three objectives

WOV'Q(/O ) /Q ‘atdsome times the user only wants to understaial)
/l;ﬁ, 6‘\9 lity affecta range oflecisions
J 7 ‘?Q ntotype of actionoriented service based on
7" . s up to a few years

A‘ 7 : . .
Walk /o Q /7 adaptation across the jungle of clima
data anau . sfo ’.OC‘Q 909 ‘heir strategic vulnerabilities and




Climate informatior
Climate change affects food production

Agriculturalincome in Europeis projectedto decreaseby the end of Century,with
farmland v 'ue suffering most in southern Europe Some farmland risks of being
abandons ) economicconditions

80, “rojected change in farmland value by 2100
2Oy

\i % change A

s X - /

/ S /‘éﬁ e -sogtoo -60 f"f
Q |

Mo Uy =

-60 to -40
-40 to -20

van Passeet al. (2017, ERE



Userprovider interaction

Climate change affects food production

Eventssuchas the 2018 in Europeshould serveaswarning call Concurrentclimate
extremes may shockthe global market with decadal effects Tailored co-designed
climate servicesare needed as part of a dynamicallyevolving adaptation strategy
Innovativeintegrated Earth Systemmodellingapproacheswvith dynamichumaneffects
aswell asdynamiceconomicat different spatialscales

Optimize
practices &
Infrastructyr

Optimize
selection &
development

investment
Crop failure and bankruptcy threaten
farmers as drought grips Europe

Abnormally hot temperatures continue to wreak devastation
across northern and central parts of the continent

Risk indicators

> Actons
React & Adapt
BiophysicaEconomic

a0 A e
A A blighted wheat field in Taby, central Sweden. Photograph: Christine Olsson/AFP/Getty Images H H
models [ Regional to national ]

policy makers
Experts Market
stabilization,
Barcelona Support plans, rade
5"Fammpl-lﬂrli
C‘ur g Macicnal o Suparcamaulacitn A. Toretl (J RC:

Farmers

[ Food ]
companies
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_ ~ Climate source:
Global decadal climate predictions

Some of the WMO recognised global producing centres of decadal predictions
contribute with the definition of standardsfor decadalpredictionsdata and products,
the evaluation of the Europeanmulti-model and the illustration of the decadal
predictionusein the agriculturalsector(in collaborationwith JRAspra.

Probability of the most likely quintile category (masked where FairRPSS < 0) - pr - Multi-model-2 - Annual mean
Start date: 2018 - Forecast period: years 1-5 - Reference period: 1981-2010

Low (%) Below normal (%) Normal (%) Above normal (%) High (%)

30 475 65 825 10030 475 65 825 10030 475 65 825 10030 475 65 825 10030 475 65 825 100
Gpemuous

Barcelona Europe’s eyes on Earth
Supercomputing
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Userprovider interaction

Global decadal climate predictions

Some of the WMO recognised global producing centres of decadal predictions
contribute with the definition of standardsfor decadalpredictionsdata and products,
the evaluation of the Europeanmulti-model and the illustration of the decadal
predictionusein the agriculturalsector(in collaborationwith JRAspra.
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Climate source:
Why could we expect this to be a DT?

Skillof decadalpredictionsis highlysensitiveto ensemblesizedue to the low signatto-
noiseratio (multi-model sealevel pressurecorrelation with more than 100, left, and
10 members,right). Carefulmember selection(160 members)unveilsuntapped skill
for northern Europeamprecipitationpredictionsfor the next nine years(bottom).

10-member ACC

- : —
1
-09 -06 -0.3 0.0 0.3 0.6 0.9 -09 -06 -03 0.0 0.3 0.6 0.9

ACC =0.72 (P < 0.01), RPC = 1.1

= (Observations
NAO-matched w— Model
1

Bareelona I I I
@ Conter 1960 1970 1980 1990 2000

Start of 8-year period Smith et al. (2020, Nature




Climate informatior

There Is life beyond skill

Decadalpred ‘anscan be used as surrogatesto estimate probabilities of extreme
compounde J‘O adingto multi-breadbasketfailures
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Climate source:

How to go beyond in decadal prediction?

Froma user perspective(e.g. JRCxredibility and usability of decadalpredictionsare
seriously compromisedby current model quality (understoodin the most general
sense possible) Progresswill not be possible without larger ensembles, higher

resolutionalongwith more realisticprocessesbetter initialisation, etc.
Highpass filtered wind stress
Winter precipitationdifferences 2032050and 19601980 divergence versus downwind

& Finer atmosphere resolution SST g rad | ents

Finer ocean resolution

——
<7 -3 -08 -02 02 08
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