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samon: o o L/ What are climate services?

Climate services provide climate information to help individuals and
organizations make climate smart decisions

Should | plan Do | need to How much : _

a meningitis plant drought solar energy can eﬁéggﬁent?meedcwy Will we need to
vaccination drive resistant seeds we expect to get due to forecasted start fEE'lr'ﬂt'”Q?

in my region? next season? in this area? heavy rains? the use of water?

Source: Global Framework for Climate Services



http://www.gfcs-climate.org/what-are-climate-services/

1IS-enes / )

‘_/ Climate Services

Just providing climate data or information is not enough!

As with weather forecasts, the value of climate data and climate

impact assessment lies in the extent that they lead to actions or
inform decisions

e Of course, easy access to data is part of this

1390 1995 ool
s Lp
CLIMATE CLIMATE CRANGE: TEP, we SHov
fSLJEIeg THING DEFINITELY A REALLYEE SETTING
CouLD BE A PROBLEM. .. PROBLEM. on WITH SORTING THIS

oVt PRETTY SooW ..

2007 2013

E REALLY RAVE
LooK, SoRRY TO SouNp w .
LIkE ,A BRLOLEN RECRD CRE CED AND WERFE

NOT MARING THI S UP,

HERC...
/ S
&0
l | T.l i

Source: The E-nvironmentalist



http://e-nvironmentalist.com/communicating-climate-change-in-the-digital-age/

cnc s e t// Value chain

|deally, users benefit from the information that weather/climate
services provide

* Increase wellbeing or economic output
* Avoid harm

COMMUNICATION PROCESSES

SERVICE Basic & specialized
Weather PRODUCTION po User decisions

VALUE

Outcomes
Benefits & costs

Climate [—1-1- ]D NMHS & commercial actai‘ons
Water providers
VALUE-ADDING PROCESSES

Source: WMO, 2015



https://library.wmo.int/doc_num.php?explnum_id=3314

cnc s e t// Value chain (2)

Weat h eran d CI | m ate - National meteorological and hydrological observation infrastructure
. . k= Global erical
services value chains % weather prediction
: E and regional
h dave d Iffe rent o Basic meteorological and hydrological forecasts forecast guidance
components...
...and different players _
Public Weather Value-added
. . . Servi del
Division of “nd e
FESpOnSIbllltIES may be " Impact forecasting] forecasting
different in each z
coun t ry Early warning User-specific

and decision decision
support support
services services

Source: World Bank, 2013 Government services Non-government services



https://elibrary.worldbank.org/doi/pdf/10.1596/978-1-4648-0026-9

cnc s e C// Value chain (3)

Different parts of the CS
value chain will be
dominated by different
players, and face
different obstacles

Source: EU-MACS project, 2018
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Upstream >>>>>>>>>>>> Midstream >>>>>>>>> 'Down_stre,a_m >>>>>>>
Basic Modelling Climate Downscaling | Translation& | End-use
infrastructure | (raw data) information & impacts tailoring contexts

Climate data content

...................

Non-climate data content
Resolution mismatches
User criteria not understood
Legal limits on servicing p-m segments

Hard to specify needs;;

o ~ Unclear where to look
Unclear or purely supply side based , _

product profile e
Budget limitations

public crowding out private


http://eu-macs.eu/wp-content/uploads/2018/12/EUMACS_D51_final-1.pdf

o e,
e (7 Who are the users?

 What decisions are (or can be) supported by weather/climate
information? Who make these decisions? What other stakeholders
are involved?

* Stakeholdersare "those who have interests in a particular decision,
either as individuals or as representatives of a group. This includes
people who influence a decision, or could influence it, as well as
those affected by it" (Hemmati, 2002)

e Stakeholder analysis or mapping: identify the key stakeholders
among all possible stakeholders

e Users are stakeholders, but not all stakeholders are users


https://www.earthsummit2002.org/msp/book.html
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Who are the users?

Examples of actors, users and stakeholders
Value Chain Linking Climate Knowledge to Action

EOJ % m —
I@\ . & . ' :° a
In»%ountry Eied?t; Boundary National- Community-
External ata POt Organizations  Level Users Level Users
Data Providers Co-producers
Providers National Ministerial Media, ICTs, Rural Rural Development Farmers, Pastoral-
Hydro-Meteoro- Departments Radio, Telecom Planners, Disaster ists, Vulnerable
logical Services Agriculture, DRR, Companies, Managers, Public Communities
. GPCs Water, Health, Agricultural Exten- Health, Dam Build-
Chmatg Data Energy sion Agents, ers, Private Sector
P’;gge's NGOs, CBOs)
S
3 Production of tailored
Capacity ; ; Feedback, Informa-
reniathens hydro-meteorological Tailoring of climate Two-way communi- .
: for lesng information > produc- information > cation of climate Feedback, tion Knowledge
tion of climate informa- production of climate information and Co-production Overlay
Co-production

tion

service

advisory services

Private Sector

Research Partners and Development Partners

e Pt nd Dmvlopment P 3
L e

Source: PreventionWeb



https://www.preventionweb.net/news/view/59652
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S ‘/ Stakeholder en gagement

Levels of user/stakeholder engagement range from one-way flow of
information to full integration into the production or decision-making

Co-decisionand Balanced share of power among
co-production stakeholders involved
: Agreed-upon collaboration between stakeholders
Partnerships Characterised by joint agreement
Structural level of engagement with the objective to
Representation develop collective choices
Often embedded in the organisation’s structure
Provide opportunities to take part in the policy/project process
Participation Does not entall that participants have an influence over
decision making

Gather comments, perception, information and experience of stakeholders
Consultation No obligation to take stakeholders’ views into consideration in the final
outcomes
Make water-related information and data available to other parties
Communication Share information unilaterally, bilaterally onmlhtmﬂy. ’ y :
Make targeted audience more knowledgeable and sensitive to specific water issue
Encourage stakeholders to relate to the issue and take action

d

INTENTION

Source: Akhmouch & Clavreul, 2016



https://doi.org/10.3390/w8050204
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samon: o o C// Ty PES of decision

e Different types of decision will require different types of

information
Real time decision Adaptive decision Longer-term (strategic Awareness
making making adaptation) planning promote action
Time and Spatial scale
real time (min-hour) day — seasonal years / decades — century century/historical

Modified from: Copenhagen Institute of Interaction Design



https://adaptation.ciid.dk/

e Yo ..
A A t// Typ es of decision

 Example from Disaster Risk

Management

e Different actions at different dnae Lo
timescales require different ¢
information

Certainty associated
with scenarios/predictions

- Source: Hellmuth et al., 2011

Less More


https://iri.columbia.edu/wp-content/uploads/2013/07/CSP3_Final.pdf
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‘/ Ty pes of Climate Services

Climate services can be grouped in many different ways:

* Sector
e e.g., agriculture, energy, utilities, transportation,...

* Type of user
* e.g., policy makers, urban planners, small businesses, ...

* Type of product delivered

e e.g., basic climate data, information on impacts of climate change, tools for
visualisation of information,...

* Type of provider

e e.g., NHMSs, public organisations, universities, research institutes, private
companies...

Source: Bessembinder et al., 2019



https://doi.org/10.1016/j.cliser.2019.100135
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e (< Types of information

* Primary climate data / ECVs
* e.g., change in maximum temperature

* ‘Impact-relevant’ data
e e.g., number of heatwave days

* Impact data
e e.g., expected morbidity and excess mortality due to high temperatures

* Decision support system

Source: Climate Adaptation Knowledge Exchange —



https://www.cakex.org/tools/climate-impacts-decision-support-tool-cimpact-dst

T Yo .
|Ser“les t// Types of delive ry

The method of providing climate
information has to fit the users’ needs
and context

* For example, rural communitiesin ) Q.ﬁﬁ

Directly sccessible climate

WAYS OF PROVIDING CLIMATE SERVICES

. . ; ~ T i d
developing countries may not have scom il it o
data and maps sppropriste media

access to internet

)
2!

Oir Hy essible
chr J ta l
wi U th p!

Source: CGIAR Source: WMO, 2017



https://public.wmo.int/en/resources/meteoworld/value-of-climate-services-national-adaptation
https://ccafs.cgiar.org/blog/putting-climate-services-farmers%E2%80%99-hands

S o : .
e (< Examples of Climate Services

Copernicus Climate Change Service (https://climate.copernicus.eu/)

* Part of the EU’s Copernicus programme

* Aim is to open up data for the benefit of multiple end users
* Key partis the climate data store

e Sectoral information sen

” ‘,"

DATA SUPPLIERS

~


https://climate.copernicus.eu/

1IS-enes / )

‘/ Exam P les of Climate Services

Klimaat Effect Atlas (https://www.klimaateffectatlas.nl/)
* Web portal showing climate impact information for The Netherlands

* Information on flooding, drought and heat
e« Zoomable maps and storymaps, access to data layers
e Based on, and consistent with national climate scenarios



https://www.klimaateffectatlas.nl/
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e (7 Examples of Climate Services

ClimAdjust (https://climadjust.com)

* Access to bias-corrected data from trusted sources
* Apply bias correction techniques to your own data
* Paid-for service (limited free data available)
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https://climadjust.com/

‘o /‘,
e (7 Other examples

Many national meteorological services provide data and expertise on
climate and climate change!

World Climate Service (http://worldclimateservice.com/)
* Subseasonal to seasonal forecasts
The Climate Service (https://www.theclimateservice.com/)

* Climate Risk Analysis for corporations, financial institutions, real
estate investors...



http://worldclimateservice.com/
https://www.theclimateservice.com/
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e Communication of

uncertainties is essential... But

can also be a challenge

* People may interpret
uncertainty terms
differently... Even the word
‘uncertainty’ can be
misunderstood!

e Similarissues have been
found for likelihood
statements in IPCC reports
(e.g., Budescu et al., 2014)

Perceptions of Probability

Almost Certainly
Highly Likely

Very Good Chance

Probable

Likely

We Believe
Probably

Better Than Even
About Even

We Doubt
Improbable
Unlikely

Probably Not

Little Chance
Almost No Chance
Highly Unlikely
Chances Are Slight

Source: modified from a CIA study

0%

A
—

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Assigned Probability

created by /ufzonination


https://www.nature.com/articles/nclimate2194
https://github.com/zonination/perceptions
https://www.cia.gov/library/center-for-the-study-of-intelligence/csi-publications/books-and-monographs/psychology-of-intelligence-analysis/art15.html
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(—~ Common issues: uncertainties

 Communicating ranges of probabilities (if known), in addition to
language, may help

* Transparency about all known sources of uncertainty, including
knowledge gaps and issues relating to the methodology and
processing, promotes trust

* Testing the interpretation of the material by different user groups
may be very insightful — but is not done often (co-production...)

* If probabilities are known (e.g., seasonal forecasts), a probabilistic
cost-loss framework may improve the decision-making
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Snee= (£ Common issues: uncertainties

Dealing with uncertainty in decision making:
example from Thames Barrier

* Decision-centric process Science-first Decision-centric

Structure Problem
 Combination of numerical models and expert ] .
Structure Problem

judgement to develop narrative sea level rise
Scenarios S'uuenoetuhss;.ls:nizl:mntﬂlmahc

* [dentify the timing and sequencing of possible
o o Propose Adaptation Options
‘pathways’ of adaptation measures over time ond Sreges
Science to Assess Risks given

under different scenarios i changer

-

Appraise Strategies
against Risk Scenarios

* Monitoring framework that triggers defined .,

decision points

-

Source: Ranger et al., 2013



https://link.springer.com/article/10.1007%2Fs40070-013-0014-5
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e Users often want data or
information for a specific
location or time

* Downscaling techniques
may need to be applied...
But may also introduce
uncertainties

e Ask for the reasons behind
the requirements: are the
expectations realistic? Is
resolution confused with
accuracy?

Picture courtesy of Nigel Roberts, UK Met Office
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Winter Precipitation

* Another example: whatis causing the
‘salt-and-pepper’ —like patternsin
changes in precipitation?

* A climatologist may look at the broad
patterns...

e ... Buta user may only look at their
location of interest

Precipitation (%)

T PR

B -15 to -10

10105
S0

[ lows

B 510 10

B 100 15

| ERE]

Source: US Fourth National Climate Assessment, 2017



https://science2017.globalchange.gov/chapter/7/
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e (7 Common issues: extremes

Different source data may give different results

e Estimate of extreme rainfall in a 24h period from daily data is lower
than estimate from hourly data

e Method used to calculate the extremes will also have an influence!

Berlin
> > > s /
o //
E’ /// data set
> « Gridded daily
e s = Station daily
& = « Station hourly
c
$ /

duration [hrs]
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Establishing trends in the occurrence of extreme events is very

difficult

(@) H50-H-A2-1

(c) H50-H-A2-3

.

o

-40 %
-20
-10

-5

+5
+10
+20
+40

Source: Dankers & Feyen, 2009



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2008JD011523

e (27 Common issues: extremes

FOR EARTH SYSTEW MODELLING

* Acknowledge the limitations of your data
* Rule of thumb: 30-year timeseries can be used to robustly estimate a 30y
return level, but not more extreme

e Use established methods from extreme value statistics to estimate
the uncertainty range around your estimate of an extreme

* Scale up to larger regions for more robust patterns

RCP2.6 RCP8.5
0.3 0.3

- pnsemble mean

1 02

o
(X

1 0.1

Q30 exceedance rate
(=)

0055555555 3030 3040 Saes 30a0 3100 SoUrce: Dankers & Kundzewicz , 2020

Year

0.0

1080 2000 2020 2040 2060 2080 2100

Year


https://doi.org/10.1007/s10584-020-02858-4
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Seess (7 Common issues: visualisation

The choices made when (@l L oy et s
visualising data, will - -
influence the interpretation E %; 1 :".:.....
* Example: what do people * o III 11 ‘ .I.J.-l. 1
thinkis the likelihood of || [ —
Apr|| ra|nfa| exceed|ng 0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 9 95 100
500 mm? (B) o pethees R
* Different estimateswhen |
presented with g
percentiles (bottom)

instead of min-max (top) o

0.00 -

0 5 10 15 20 25 30 35 40 45 S50 S5 60 65 70 75 80 85 90 95 100

Likelihood

Source: Daron et al., 2015



https://doi.org/10.1016/j.crm.2015.06.007

e (7 Common issues: visualisation

* Maps showing ensemble statistics (including the mean) do, by
themselves, not always show a realistic outcome

* The 90t percentile of change in mean precipitation across all CMIP5
models is unlikely to become reality everywhere

CMIP5 RCP8.5 10th Percentile Precipitation CMIP5 RCP8.5 90th Percentile Precipitation

| i _— | i B

-60 -40 -20 0 20 40 60 -60 -40 -20 0 20 40 60
Percent change, 1981-2000 to 2081-2100 Percent change, 1981-2000 to 2081-2100

Source: CarbonBrief



https://www.carbonbrief.org/explainer-what-climate-models-tell-us-about-future-rainfall
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Seess (7 Common issues: visualisation

How you process and represent the data will affect the interpretation

* Different ways of visualising extreme precipitation changes (based on
all days, wet days only, or frequencies of exceeding a threshold) paint
a very different picture... Yet these are the same data!

JA | P95 Wet Days

T AV : 4

) (R R
. : R

7%

JJA | P>P97.5 All Days
E ._ A_»,./‘;p“’!?: W &
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e Lt

10 15 20 25 30 %] Source: Schdr et al., 2016
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https://doi.org/10.1007/s10584-016-1669-2
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(—~ Concluding remarks

* To be successful, climate services need to add value to the users and
inform the decisions they make

* Proper co-creation / co-production is difficult to achieve
e Expectations of the user may need to be managed

* Users may not always have a clear idea of what they want / what is
possible

* Beware of pitfalls around data processing and visualisation, especially
around extremes

* Check the interpretation of users, especially of visual information
* Monitoring and evaluation of the service are important!



