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How I felt after a bit of broad search



The international context
Policyand programmesthat drive the adaptation to climate changeresearch
anddevelopment.

B. Kurnik(EEA)

Global level policies

Å UNFCCC Paris Agreement
Å Sendai Framework for Disaster 

Risk Reduction
Å Sustainable Development 

Goals

European level policies

Å EU Climate Adaptation Strategy (new one in 2021)
Å EU Regulation on governance of the Energy Union 

and Climate action and the Climate Law
Å EU Water Framework Directive
Å EU Floods Directive 
Å EU Biodiversity strategy
Å EU Common Agricultural Policy

European level programmes

Å LIFE+, Copernicus, Horizon 2020/Europe, Green 
Deal, Digital Europe



The WMO context
²ahΩǎClimateServicesInformationSystem, a keypillar of GFCS,illustratesthe
tensionbetweenlocaldemandandcoarsercredibility.

Hewitt et al. (2020, BAMS)



The national context
Europeancountriesarepromotingadaptation,althoughat differencepaces.

Whatclimateinformation is it usedfor the purpose?

B. Kurnik(EEA)

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



The general scientific context

WGII AR5 SPM (2013)



Some definitions
ÅClimate data: numerical values representing ECVs and 

associated magnitudes; includes metadata and documentation

ÅClimate information: the result of processing climate data 
according to the available climate knowledge

ÅClimate knowledge: climate information put in context and 
generated in a co-production process

ÅClimate service: ensemble of processes through which climate 
knowledge is generated

ÅClimate change adaptation: in natural (human) systems, the 
process of adjustment to current (and future) climate and its 
effects (in order to moderate harm or exploit benefits)



Climate information requirements
ÅSalience: It refers to the relevance of information for 
ŀƴ ŀŎǘƻǊΩǎ ŘŜŎƛǎƛƻƴ ŎƘƻƛŎŜǎ. Often interesting 
scientific questions are far from a real-world 
situation.

ÅCredibility: It refers to whether an actor perceives 
information as meeting standards of scientific 
plausibility and technical adequacy. Sources must be 
trustworthy and/or believable.

ÅLegitimacy: It refers to whether an actor perceives 
the climate information process as unbiased and 
meeting standards of political and procedural 
fairness.

Cash et al. (2003, PNAS)

Power

Reputation

Values

Transparency

Standards

Climate information



Some inspiration

Björnssonet al. (2020, Genome Medicine)

Thedigital twin for personalisedmedicinestartsfrom the identificationof a local
signof diseasein a patient (redcircle). Theusercomesfirst.



The research-provider-service paradigm
A service-oriented climate adaptation agenda requires the traditional chain
άresearch-operations-serviceǇǊƻǾƛǎƛƻƴέto move both ways so that not only
information quality is demonstrated, but user requirements are adequately
addressedandvalueillustrated. Thisleavesa spacefor transdisciplinaryresearch.
Thischainshouldnot precludebasicresearchto takeplacethough.

V. Torralba(CMCC)

User-provider interaction



The research-provider-service paradigm
User-provider interaction



Barriers to use climate information

13 /50

Lack of awareness

Difficult interpretation

Lack of expert synthesis

Some limitationsfor the use of climate 
information in different socio-economic 

sectors. Information ǉǳŀƭƛǘȅґƛƳǇŀŎǘ.

Possible solution: synthesize climate 
data into a piece of information that 
can be integrated in decision-making.

Climate services

What: development and incorporation 
of climate information for planning, 
policy-making and 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.

User-provider interaction



Climate time scales

Adapted from Meehlet al. (2009)

Initial-value driven

Boundary-condition driven

Time

Weather 
forecasts

Subseasonalto seasonal 
forecasts (2 weeks-18 

months)

Decadal forecasts (18 
months-20 years)

Climate-change 
projections

The data providerThe user

The knowledge producer

The assessed 
knowledge

e.g. IPCC SPM 
and SyR

preparation

Climate information



The IPCC WGI dilemma
Global annual mean and Mediterranean land summer temperature.

M. Jury (BSC)

Climate sources



The IPCC WGI dilemma
At least Mediterranean summer land temperatures scale with global 

mean temperature in a consistent way for CMIP5 and CMIP6. However, 
users become extremely confused in a situation like this.

M. Jury (BSC)

Climate sources



Synthesis of different lines of evidence
Different approachesfor Mediterraneanlandsummertemperatureprojections.
Therangebetweenmethodsis non-negligible. What synthesisfrom the linesof
evidenceavailable?Expert judgemententers the ensembleand model design
andthe choiceof the approach.

Climate information

Brunner et al. (2020, J. Climate)



User engagement: problem boundaries
Users of climate information are involved in increasingly strategic 

decisions as the time horizon expands

Dessaiand Bruno-Soares(2013, SRI Paper 62)

User-provider interaction



Climate information chain: logistic services
Logisticsand sellingof seasonalproductsare affectedby climate. TheBSCworks
in a researchagreementto designa servicewith three objectives:

ÅWork with historical data (some times the user only wants to understand) to 
assess how climate variability affects a range of decisions.

ÅTranslate this knowledge into a prototype of action-oriented service based on 
climate forecastscovering time scales up to a few years.

ÅWalk together the path towards climate adaptation across the jungle of climate 
data and information to find ways to address their strategic vulnerabilities and 
reach a common understanding of what uncertainty means.

User-provider interaction



Climate change affects food production
Agricultural income in Europeis projected to decreaseby the end of Century,with
farmland value suffering most in southern Europe. Some farmland risks of being
abandoneddueto economicconditions.

van Passelet al. (2017, ERE)

Projected change in farmland value by 2100

Climate information



Climate change affects food production
Eventssuchas the 2018 in Europeshouldserveas warning call. Concurrentclimate
extremes may shock the global market with decadaleffects. Tailored co-designed
climate servicesare needed as part of a dynamicallyevolving adaptation strategy.
InnovativeintegratedEarthSystemmodellingapproacheswith dynamichumaneffects
aswell asdynamiceconomicat different spatialscales.

A. Toreti (JRC)

Climate

Risk indicators

Biophysical-Economic 
models
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User-provider interaction



Global decadal climate predictions
Some of the WMO recognisedglobal producing centres of decadal predictions
contribute with the definition of standardsfor decadalpredictionsdata andproducts,
the evaluation of the Europeanmulti-model and the illustration of the decadal
predictionusein the agriculturalsector(in collaborationwith JRC-Ispra).

Climate sources



Global decadal climate predictions

Wheat harvesting month

SPEI6 HMDI3

Indicators:
Å Drought: Standardized Precipitation 

Evapotranspiration Index (SPEI6) 
Å Heat Stress: Heat Magnitude Day Index 

(HMDI3)

Some of the WMO recognisedglobal producing centres of decadal predictions
contribute with the definition of standardsfor decadalpredictionsdata andproducts,
the evaluation of the Europeanmulti-model and the illustration of the decadal
predictionusein the agriculturalsector(in collaborationwith JRC-Ispra).

User-provider interaction



Why could we expect this to be a DT?
Skillof decadalpredictionsishighlysensitiveto ensemblesizedueto the low signal-to-
noiseratio (multi-model sealevel pressurecorrelationwith more than 100, left, and
10 members,right). Carefulmemberselection(160 members)unveilsuntappedskill
for northernEuropeanprecipitationpredictionsfor the nextnineyears(bottom).

Smith et al. (2020, Nature)

Climate sources



There is life beyond skill
Decadalpredictionscan be used as surrogatesto estimate probabilitiesof extreme
compoundeventsleadingto multi-breadbasketfailures.

Kent et al. (2017, ERL)

June-to-August 200 hPa geopotential height pattern and wind 
speed associated with multi-breadbasket failures.

Total maize growing area

Climate information



How to go beyond in decadal prediction?
Froma user perspective(e.g. JRC)credibility and usabilityof decadalpredictionsare
seriouslycompromisedby current model quality (understood in the most general
sense possible). Progresswill not be possible without larger ensembles,higher
resolutionalongwith morerealisticprocesses,better initialisation,etc.

Moreno-Chamorro et al., Grist et al., Tsartsaliet al. (submitted)

Winter precipitation differences 2030-2050 and 1960-1980
High-pass filtered wind stress 
divergence versus downwind 

SST gradients

Climate sources


