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Recap — What are Climate Services (CS)?

“The transformation of climate-related data —
together with other relevant information into
customised products such as projections,
forecasts, information, trends, economic analysis,
assessments (including technology assessment),
counselling on best practices, development and
evaluation of solutions and any other service in
relation to climate that may be of use for society
at large.

These services include data, information and
knowledge that support adaptation, mitigation
and disaster risk management (DRM)”

Adapted from European Research and Innovation Roadmap for Climate
Services, 2015, European Commission, Brussels
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How can | improve citizens' resilience to future climate changes? Jag:s'

Climate change and variability increase vulnerability in various sectors,
calling for adaptation and mitigation strategies and new approaches to risk
management. For instance, in the health sector concerns arise due to more

frequent heatwaves and outbreaks of infectious diseases.
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Recap - How are climate services produced?

Co-creation of
knowledges

Producing
decision-oriented
information

Working across
science-society
boundaries
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Significant advances in climate prediction science — from sub-seasonal to climate scale
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DOES BETTER DATA AND INFORMATION LEAD TO GREATER USE OF CLIMATE SERVICES IN
DECISION MAKING?

Intended for use

More physical science expertise
Focused on products
Relevant to demand

Valuated

Focus on better data

CS products suffer from
Usability Gaps

Climate science Climate services

Designed for use
More social science expertise

Focused on process Focus on better decisions
Driven by demand
Evaluated

Source: Findlater et al. (2021)
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Improving uptake of CS requires...

Understanding of
multi-temporal and / Transdisciplinary
multi-scalar approaches across

dimensions of the full climate
climate impacts & services value chain
feedback loops Incorporation of
social, cultural and
behavioural factors
& local knowledge
and customs of
users
Better
o understanding of
decision-making
processes of users.
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Recognising that multiple knowledges are consulted when taking a decision

“Climate services require more than just climate science”

(Goddard, 2017)

* Scientific knowledge by itself is not enough: Users rely on their own local
knowledge for risk appraisal and implementing coping strategies and may
inform their decisions with other (scientific) knowledges.

 Barriers that impede the uptake of climate services that include primarily on
scientific data, including lack of understanding of:

* the needs of end users
* their decision-making processes, and
* poor recognition of the knowledge of the users

* Integrating local knowledge, including traditional and indigenous knowledges,
through a co-creation process can help build services and smart tools that are
credible, salient and legitimate.

A seasoned professional! Irrigation canal headworks
operator for 42 years, Alazani Basin, Georgia

@ [-CISK h

HUMAN CENTRED CLIMATE SERVICES




What makes climate information useful?

Y [2°]

Credibility Salience Legitimacy

Scientific integrity and adequacy of Relevance of the information to the Perception that the information has
data or technical advice. needs of the decision makers. been produced justly and accounts
for diverse perspectives.

Cash et al. (2003)
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What makes climate information useful?

Fit
When users perceive the
information as useful to their
decision-making needs.

Interplay
The extent to which climate
information aligns with
existing rules, current
information use or
organisational culture.
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Useful information
becomes usable once
adopted by users

Production
of useful

information

Information needs
and potential
for adoption

Poor fit and interplay
and low interaction

constrain usability

Production Information needs
of useful and potential
information for adoption

Transition space

Information needs
and potential
for adoption

Production
of useful
information

=R

Interaction efforts, retailing,
value-adding and customization
improve usability

Interaction
Establishment of long-term
trust building relationships

underpinning how users
obtain, receive and participate
in the production of climate
information.

Lemos et al. (2012)
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Role of local knowledge in making climate information useful and usable

* The FAO defines local
knowledge as “a
collection of facts and
relates to the entire
system of concepts,
beliefs and perceptions
that people hold about
the world around
them.”

* Other disciplines have
also defined local
knowledge in similar
terms...

Source: Rastogi et al. (in press), Van den Homberg
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Within I-CISK, we reframe local knowledge. We propose local knowledge as an all-
encompassing term that includes a range of different knowledges signifying how
individuals how perceive their surroundings, validate new information and solve

problems.
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Reframing local knowledge for climate services

Local knowledge holders can
range from indigenous, rural
or urban communities to
professionals working at
various levels of governance
and boundary organizations.

Local
Knowledge

Service Providers -—» Service Purveyors «——> Users

Data Providers &
Inegrators

LOCAL KNOWLEDGE INTEGRATION —— >

Source: Rastogi et al. (in press), Van den Homberg
et al (2023)
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Value of Local Knowledge for Climate Services

* Allows local actors to contribute new data
and information to scientific studies

Credibility

* Help validate global data e Building trust with the

communities;

* Mediateinterests and goals as
well as help in achieving

Better embed research and
common ground;

policy in the local reality;

Usable climate
information

* Inform strategies for effective
knowledge transfer and
dissemination

Produce more grounded
understanding of systems
that are owned by the
communities;

Help in co-identifying
management decisions that
are contextually appropriate
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Local knowledge integration

SK LK
Equally considered

L]+ [
L]+ L]

LK used to inform how SK is>

interpreted

D Only SK is considered
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Consensus based approach

Validation

Informing

Science based approach

Source: Plotz et al. (2021)
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It is not enough to just consider local knowledge, but also understand it in the context of
its use

Examples

* Prediction indicators associated with rainfall cessation directly inform farmer decisions regarding planting and pre-
and post-harvest operations in East Africa (Radeny et al. 2019).

* Smallholder farmers in Southern Africa rely on LK-based indicators to predict a poor growing season, thereby
triggering protective decisions such as food gathering and selling of assets (Mapfumo et al. 2016).

* Cereal farmers in Ethiopia choose between growing an early or late-maturing (traditional) variety of crops based on
the timing of rainfall (Kassie et al. 2013).

* Herding communities in northern Pakistan not only to forecast grazing conditions and plan their short-term
strategies like seasonal migration, location of campsites and collection of winter feed, but also longer-term coping
strategies like forming committees for livestock and feed management, using glacier melt for irrigation and
diversifying income sources (Joshi et al. 2013)

IHEN
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INTEGRATING LOCAL KNOWLEDGE

Decision Timelines

WWW.icisk.eu

7y
4
@icisk_eu

f Facebook

in LinkedIn
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Importance of participatory methods in exploring and understanding local knowledge

Participatory Methods have been defined as “a purposeful learning process for action that engages the implicit and
explicit knowledge of stakeholders to create formalised and shared representations of reality” (Voinov et al., 2018).

Source: icisk.eu

* Participatory methods engage community members as active contributors rather than passive subjects, drawing on
their daily experiences, practices and cultural context.

* Help in building trust and long-term collaboration with communities.
* Promotes co-learning and ownership of the research process.

@ I-CISK oy

HUMAN CENTRED CLIMATE SERVICES




Importance of participatory methods in exploring and understanding local knowledge

Surveys

Focus Group
Discussion

Cognitive Mapping

Decision Timelines
/ Seasonal
Calendars
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Interviews

Transect Walk

Problem Tree

Agent Based
Modelling

Serious Games

Rich Pictures

Social Network
Analysis

Participatory GIS

listed alongside)...

Co-decision
making

Depending on
the level of
engagement
with the end
users, methods
can range from
being unilateral
to joint action
oriented.

Ladder of participation
ignorance Awareness Informed Consultaton Discussion Co-design

Source: Basco-Carrera et al. (2017)

* There are a host of participatory methods (few are

b

Unilateral action  Coordination  Collaboration Joint Action
Types of cooperation - the Cooperative Continuum
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Decision Timelines

Southern California
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 Decision timelines (or seasonal calendars) are
a commonly used methodology to
conduct rural appraisals with an aim to
encourage participation of local communities
(Chambers, 1994).

 Decision timelines serve as a boundary tool
linking knowledge systems (Ray and Webb,
2016).

* These tools have been used across disciplines
like development, forestry, agriculture etc. to
understand patterns and long-term changes
in the local environment.

Northern California

[ Decisions Jan [ Feb [ Mar [ Apr | May [June | July [ Aug | Sept| Oct | Nov | Dec
;Supp'easlrm | | uun | wEm | wes | :
| Rx and fire use_ A L_EL_Ni__BIL_FL. 1A ‘
N SAMng | WEE SEE  SES | SEE | GSE  S88 | 1 T

muE  mam | mam

ARIZONA AND NEW MEXICO

Jan | Fab | Mar | Apr | May :June July | Aug | Sept ‘ Oct | Nov | Dec
‘WEN (mEm (mEm  wR [eee | eEw ‘ ‘ I

umm | |[smm s  ses |

(CTRE ]
| SBeason staffling SN (NEN EEE | GEE | SN Eew |
{ Budgeting el e [ | [
[ Special” monsoon 11 B LB S N —
Water year planning Next waler year planning

[F’r{wmx far ldte Sammud/sarly Fall rrigation while maintaining tasget flows

Nést wister year nunol! yhknown, raserve water unill February enowpack observanans

Winter saason precipitatitn forecast for Fall release decisions

! Wirdes releases w* g on January'February showpack coservalions
t Gl
Winler/Spfing Ricecs! for Winter release decisions

Paak Fow Augmantation -} Ml curve

Legend:

‘ ‘ | Summer eaason torecast ro;ll—‘c_«a- Augmerdation planning
lpunnnq Process L

Wank 2 (nmcu#'-. far Paik Augrmertiation

| Opetationsd isspes

‘ Potential use of forcasts ] [peak Fiow §nrﬁef'a' on releases

Plan raleasas for Summer Igation ang hydropower [

Weak 2 forecas r Summar imgaton and 'v-{d'om. wWor reioase de::lsnmc}

Provide for Summar Imgation and hydropower naeds whils t.:umawn; ot Hows

Alg Sep Oct Nov Dec Jen Feb Mar Apr May Jun July Aug Sep Oct Source: Ray&Webb (2016)

Depending on the purpose, Decision Timelines can be set up to answer different questions. However, the central
idea remains that decision timelines provide "a framework for organising information about a user context and

related climate knowledge" (Ray and Webb, 2016).
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Understanding Local Knowledge use within Decision-making: using decision
timelines framework

TIME :
SO e Understanding of the local
environment.

Weather A
patterns/ obs
e Cues are long-term
observations or evidence that
Decisions

individuals or organizations rely
on to trigger decision making.

. ——»  Environmental S - :
cues ‘ | * In some cases, cues can be

linked to "thresholds".

Local Socio-economic - .
Knowledge | cues ' * Individuals triangulate between
different sources of

. Climate | information.
....... ) information ‘

Source: Van den Homberg et al 2024
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Understanding Local Knowledge use within Decision-making: using timelines framework

Weather
patterns/ obs

Decisions

Local

Environmental
Knowledge

cues

Socio-economic

cues
Cllm.ate Climate
Services information
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TIME

With decision-oriented CS
individuals can make decisions
preemptively. Potentially have
more options to mitigate risk.

But also, CS can incorporate
these cues to provide
information that is more salient
to the needs of the user and is
perceived as more trustworthy.

Thus, improving last mile
access.

Source: Van den Homberg et al 2024
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Decision Timelines

0.0
O
(‘h’\ ACTORS

Who is the timeline developed for?

0«0

T o

O-

What livelihood or organizational
processes do you want represent?

TIMELINE

What timescale makes sense for
the decision process?
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Decision Timelines

0.0
O
r‘m’ﬁ ACTORS

Who is the timeline developed for?

Q<0
L

What livelihood or organizational

processes do you want represent?

- - TIMELINE

What timescale makes sense for
the decision process?
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OPERATIONAL STEPS
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Using Decision Timelines — Alazani-lori Living Lab, Georgia

[Tl Climate Characheristics

Timeline shows the farming
cycle of a winemaker for 12
months.

Wirntes
Spring
Summer
Autumn
* ' Ran with nermittend dry spels
* . High Temperstures & Low Precipitation

[] Sectoral Activities

== Timming & Pruring Vines
—— Ppsticiie Operations

* ' Harvest
= Wirw Production

e Uses decisions as a starting
point to discuss needs.

* Provides an understanding
of climate information
needs, including the spatial : -
and temporal dimensions. :

* Provides an overview of
currently used sources of
information.

e Also helps articulate
coping/adaptation decision
climate service is meant to
support.

I C I S | : ; - [ climate Data
@ - e — Mean Dally Temperature

HUMAN CENTRED CLIMATE SERVICES Source: Van den Homberg et al 2024 Precipation

[] Climate Related Risks

== Cold Spells & Frost

— Excuss Precipitation

we Drought & Water Shartage
* 1+ Heat Wawe & High Temperatures
* ' Intense Frecipitation & Hal

[} Secio Economic factors

w - Availabdity of Resources (Labour & Machnery)

[} Environmental and Socloeconomic Cues

== Movemant of clouds

= Wind Direction

-« Consultation with other farmers & farmer assocations
== : Demand from wine campanies

[ information Use and Climate Services

= Websitas affenng farming advice
== | Google weather, yrno (refymng on weekly forecasts|

[] Adaptation and Coping Strategles

- Detay trimming and tying up of vioes
— SUpplemental imgation (surtace water)
w— Sunplementsl Irmgabion (groundwster)
YV invest in Drip krigation
’ Combine wine making with Agro-Tourism




Decision Timelines: tool for CS co-creation

Support user- Puts decisions at the

Easily understood by
centered evaluation center of CS
of climate information development

Tool for ideation of CS CS community and
end users alike

Co-exploration and Co-design Co-delivery
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Conclusion

Climate services must go beyond climate science.
Scientific data alone is insufficient—effective services must integrate local knowledge to be credible, salient, legitimate and
usable.

Focusing on fit, interaction, and interplay enhances usability.
Climate information becomes more effective when it aligns with users' contexts, fosters long-term engagement, and
integrates seamlessly with existing practices.

Local knowledge is diverse and contextual.
It encompasses the observations, practices, and decision-making processes of communities—rural, urban, and professional—
at various governance levels.

Integration through co-creation is critical.
Participatory approaches foster mutual learning, build trust, and ensure that climate services are responsive to users' needs
and realities.

Decision timelines serve as powerful boundary tools.
They organize information around real user decisions and help identify when and how climate knowledge is most impactful.
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