Water: Brief

Toward the Co-production of Hydro-climatic Services
Learning from Research and Practice

June 2018

INDIA-UK
Water Centre

Y

s i %




01

Toward the Co-production

of Hydro-climatic Services
Learning from Research and Practice

od -wmqlgﬁlﬁm&ﬁaaﬂ‘s’-
Gl
ST U 31 I g

CITATION

Daly, M, Lobo, C and D’Souza, M
(2017) Toward the Co-production of
Hydro-climatic Services Water: Brief
03. India-UK Water Centre. 18pp.
Wallingford, UK and Pune, India

STefl, T, e, ¥ ud fEST, T (R02y)
T - SAargd! Harsdi & 9g - A b
3R OId: WA 03, YRA-Jh o % 3¢
gy, gl e, g Td gut, YRd"

Front cover image:

ii

N E R SCIENCE OF THE
ENVIRONMENT

The India-UK Water Centre (IUKWC) promotes cooperation and collaboration
between the complementary priorities of NERC-MOoES water security
research.
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This State of Science Brief was produced as an output from an India-UK
Water Centre supported Researcher Exchange on the co-production of
hydro-climatic services hosted at Watershed Organisation Trust (WOTR) in
Pune, India from 28 April — 18 May 2017.
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1. Background

Thelndia-UK Water Centre hosted a Research Exchange on Consolidating
Learning About Stakeholder Engagement from Research and Practice:
Toward the Development of Hydro-climatic Services, in Pune, India in April
- May 2017. The Research Exchange enabled Dr. Meaghan Daly, from
University of Leeds, to conduct a three-week exchange hosted by Mr.
Crispino Lobo and Dr. Marcella D’Souza at the Watershed Organisation
Trust (WOTR) in Pune, India from 28 April — 18 May 2017.

Water resources in India are under growing pressure due to a variety
of factors, including changing population, urbanisation, and irrigated
agriculture. Climate variability and change are likely to increase stress on
socio-hydrological systems in the future. Hydro-climatic services have
been proposed as a tool to improve decision-making to address water
security issues.

The objective of the exchange was to address current gaps in knowledge
about how user engagement can best facilitate the development of usable
hydro-climatic services in India. The exchange enabled the mutual transfer
of findings from applied research on climate services development in
East Africa and insights drawn from WOTR’s experiences implementing
and conducting research on agro-meteorological advisory services in
Maharashtra state. The findings presented in the Knowledge Exchange
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Brief also draw on international experience and applied research focused
on developing climate services in other sectors. These experiences and
lessons, drawn from multiple knowledge streams, were further discussed
during a mini-workshop conducted as part of this exchange on 16 May
2017.

2. Key Findings

This IUKWC Research Exchange enabled knowledge exchange and
discussion of key issues of relevance to the development of hydro-climatic
services in India. Hydro-climatic services are multi-faceted, and must
simultaneously address a range of hydrological, climatological, social,
economic, and ecological considerations. To ensure that hydro-climatic
services are usable in practice, it will be essential to address the credibility,
salience, and legitimacy among stakeholders. Lessons from international
efforts to develop climate services, illustrate that in many cases, more
emphasis is placed on the technical aspects of climate service delivery;
however, there is also need to address issues around the relevance to
decision-making and the legitimacy of information provided. Experience
under a pilot to develop localised and tailored agro-meteorological
advisories in Maharashtra show that it is possible to balance aspects
around the credibility, salience, and legitimacy of climate information,
providing useful lessons for the development of hydro-climatic services
in the future.
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Key lessons include:

6 The need to work closely with stakeholders, to enhance the credibility
and legitimacy of the processes of knowledge production and the
hydro-meteorological services provided

¢ The need to package climate information with other knowledge to
enhance its relevance to specific decision-making contexts

6 The importance of building upon and integrating hydro-climatic
services within existing institutions, decision-making processes, and
knowledge bases

6 The landscape of ‘users’ and ‘producers’ of climate services is often
complex, with many stakeholders playing multiple roles in the service
delivery chain

2.1. What are Hydro-climatic Services?

While the field of hydro-meteorological services is well developed, hydro-
climatic services are relatively new. While hydro-meteorological services
focus on short-timescales (i.e. 24-hours to 10 days) hydro-climatic
services that seek to mitigate problems of water scarcity must operate
at a variety of timescales and require an integrated, interdisciplinary
approach.
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During a mini-workshop conducted as part of this IUKWC Research
Exchange, a group of participants spanning multiple disciplines and
sectors developed a working definition of hydro-climatic services.

Hydro-climatic services in this context are defined as demand-driven
information, services, and decision-support tools that:

» Focus on water-related problems across spatial, temporal, and
institutional scales;

6 Address various components of the hydrological cycle, including
precipitation, runoff, surface water, evapotranspiration, groundwater,
and storage;

6 Are responsive to differentiated socio-ecological vulnerabilities and
needs;

6 And recognise the need for balance between supply and demand,
as well as differential benefits, in order to support sustainable and
equitable distribution of hydrological resources across multiple uses.

2.2. Toward Usable Hydro-climatic Services: Balancing
Credibility, Salience, & Legitimacy

A great deal of research has been conducted to understand how climate
knowledge - including climate information and services — can meet the
needs of decision-makers so that it is usable in practice. A key insight
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across this body of research is the need to ensure that climate knowledge SHHR! I8 gﬁfga HAT IS ¢ fob fafieT fRduRap! & o9 ERECIEIS]
is credible, salient, and legitimate among various stakeholders." faygig, T g aH%|1

BOX 1. WHAT ARE CREDIBILITY, SALIENCE, X w:ﬂ-q?"-

AND LEGITIMACY? S 1. fa . TdT 3fI¥ deUe

Credibility: refers to the perceived validity, reliability, and trust-worthiness )

of knowledge fyseriraar: 39 & S, R, e Ryada gusm & dey &

Salience: refers to the perceived relevance of knowledge, as well as

relative importance of new knowledge compared to existing knowledge UqEdr: D1 fayT-ad & Ty-aqrd LB I e B Skl EEESIC

sources & JAIED T5d DI THFH & ded &

Legitimacy: refers to the perceived openness, transparency, and unbiased ) : o g

nature of knowledge AYUET: T & YU, TR Td e Uhfa o gugm & e o
However, what is considered credible, salient, and legitimate may differ gTaifes, oY fayata, TiRg Ud 3y 71 SIraT § O fRauRe! & &g i 8t
among stakeholders. For example, what makes knowledge credible b dl %I Jalexul & ﬁ«rq g I &t NNEIR aﬂTﬁﬁ & §9 fayg=g Jm
among climate scientists may differ from what makes knowledge credible ST g 981 I B YRS fhami & & & 31eT gl ghd g

among small-holder farmers.

3P 3fQTAT, T AT ST § o faya-iadt, U Td audr & a HeR

Furthermore, it is recognised that there are often trade-offs between EH-UeH 81 %I “vTEfcﬁ 3 gg Ty fa % % wieraryg Tasht 39 B Jear ta
credibility, salience, and legitimacy. Evidence has illustrated that increases T i Q'@ FE RauR®! ¥ d BRI Fag-iad & SHd 1) 31 ghdl
in the salience and legitimacy of climate knowledge may come at the % T W T AR

expense of the perceived credibility among some stakeholders, and vice '

versa.

7 Cash et al., “Knowledge Systems for Sustainable Development,” PNAS 100, no. 4 (June 26, 2003): 8086-91 P R 3, YR [ & forg 9 ugfa dieewd 100, 7. 4 (S 26, 2003) : 8086 - 91
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Therefore, processes of engaging stakeholders in the production of hydro- qfarg, W—Wﬂfﬁ Jarsfi & Ided H BAURD! @I aaddg R DI
climatic services must carefully consider how to balance and negotiate gfsraraft & Graumgde faard o1 =t dife fafte Raur®! & 9
shared understandings of credibility, salience, and legitimacy among faE=idT, e ud YT D T B TS JHH Bl h e Td STt
various stakeholders. Processes of ‘co-production’ have been suggested & fu @ B | Ig-IATeT ﬁm\}ﬁﬁm@a\;ﬁ$ JdTe &l g™
as an approach to increase the production of climate services that are F ﬁ.p;; 5 m F=TH T T % ST fayag T Tq EORIGIRSIGI
considered credible, salient, and legitimate?. Co-production offers the %I Te-3dTe 9d- \slcldlq\dﬂl @aaﬁaﬁﬁwﬂum, W@aﬂ%ﬂ'@

potentlgll to develop shargd upderstgndlngs of the credibility, salience, mﬁaﬁﬁmﬁ &WWW%
and legitimacy of hydro-climatic services.

BOX 2. WHAT IS CO-PRODUCTION? I 2. 9g-SUIGT R 2 ?

There are many definitions of co-production. However, some common Yg-3IdTeH B Ps URHINT § | Safd, Gg-3Idrgd o FS I [ARIVdTS
features of co-production include: Rl NEE
1. Facilitation of ongoing interaction, dialogue, and collaboration between aﬂTﬁTﬁ . : 3@%&1 : mﬂ:{
scientists and stakegholc?ers ° E 4 feremep! & st ol , e SR i ﬁﬁ%ﬂ I
2. Situating scientists, researchers, decision makers, and other users of 2. fRya amfet, Mymatslt, Fufawatsll Sik I & s IwaRTHatstt & FH
knowledge as equal ‘knowledge partners’ HITTGRl & 3 H |
3. Inclusion different types of knowledge — scientific and non-scientific — 3 TR UFR & an_aw uq ﬁ;_aw JUT S m—uﬁ EARIIE NGB
and multiple perspectives
4. Putting scientific knowledge in social, cultural, and political contexts 4. Giepfcich 3R ATifcich Tl # oRATep I BT I |
5. Focusing on the goal of producing usable, or actionable, science for 5. graTfore Fofa a1 & fore SuanT g a1 fesar g fagm & afn & deg =
societal decision-making I Hfed BT |

2 Maria Carmen Lemos and Barbara J Morehouse, “The Co-Production of Science and Policy in Integrated Climate > TR HRE T SR TRERT A HRESY, Qt:hnlqu \ﬂddlgﬁﬂf{uﬁﬁmﬁ 3R A 1 Ye-IaeT, Wad Tiarde

Assessments,” Global Environmental Change 15, no. 1 (April 2005): 57-68, doi:10.1016/j.gloenvcha.2004.09.004. Kl 15, 4. 1 (S{aﬂ 2005) : 57-68, doi:10.1016/j.glrenvcha.2004.09.004
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PHOTO 1: WOTR'’s agro-meteorological
advisories are delivered through multiple
channels, including through messages
delivered through mobile phones, public
announcement boards, and use of mega-
phones. Use of multiple channels ensures
that the advisories are widely accessible,
which can help to increase the legitimacy
of the knowledge.
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Applied research examining co-production of climate services in other
contexts has illustrated that in many cases, there is often a great deal
of focus on the credibility and salience of the forecasts, while often
neglecting issues of the legitimacy of the knowledge.®* Thus, in addition
to improving the technical aspects and ‘tailoring’ services to specific
applications, it is also important to attend to issues of legitimacy to
ensure that information will be used. Thus, there is a need to consider
how to balance the credibility, salience, and legitimacy within processes
of co-production of hydro-climatic services in the future, to ensure that
these will be usable in practice.

2.3. Learning from Experience: Credibility, Salience, and
Legitimacy in Agro-meteorological Advisories

Since 2012, the Watershed Organisation Trust (WOTR) has partnered with
the India Meteorological Department (IMD), Central Research Institute for
Dryland Agriculture (CRIDA), and the State Agricultural University (MPKV)
to pilot the production of locally relevant data, downscaled weather
forecasts, and agricultural advisory services in several regions in western
and central Maharashtra. The pilots have included the installation of
87 automated weather stations in 204 villages, which has enabled the
provision of local weather data, down-scaled weather forecasts, and
tailored agricultural advisories delivered to 9,000 farmers.

3 Meaghan Daly, Jennifer West, and Pius Yanda, “Establishing a Baseline for Monitoring and Evaluating User Satisfaction
with Climate Services in Tanzania,” CICERO Report 2016, no. 2 (April 1, 2016): 1-61.

4 Meaghan Daly, “Co-Production and the Politics of Usable Knowledge for Adaptation in Tanzania,” PhD Thesis,
University of Colorado Boulder, 2016.
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While the framework of credibility, salience, and legitimacy has been widely
used within research, it is important to understand how these features of
usable climate services can be translated into practice. The experiences
of WOTR in developing agro-meteorological services in partnership with
local communities, as well as climate scientists and agricultural experts,
have important lessons that can inform the development of hydro-climatic
services in the future.

Here, we describe several examples of how agro-meteorological services
provided under this pilot programme have the potential to address issues
of credibility, salience, and legitimacy in practice.

Credibility: The credibility of agro-meteorological advisories has been
influenced by several factors. A key feature of the WOTR pilot programme
has been the increased production of localised weather data at the block
level through the installation of automated weather stations. This has
helped to increase the scientific credibility and reliability of downscaled
weather forecasts and advisories at local scales. At the same time, the
provision of the advisories has built upon WOTR’s long-term relationships
with communities. This has enhanced trust in the information being
provided, since WOTR has a proven track record in these locations.
Additionally, the involvement of communities in the collection of data and
maintenance of weather stations has enhanced trust in the information
that is provided.
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Salience: In Maharashtra, WOTR has been key to enhancing the
production of localised weather and climate data in some locations
through the installation of weather stations, as well as through the
collection, cleaning, and transmission of this data to IMD. Furthermore,
once WOTR receives the downscaled weather forecast from IMD, it
further tailors the forecast information by combining it with localised soil
and crop data, as well as information about the type of irrigation used on
farms. Thus, by combining local weather data and down-scaled forecasts
with other biophysical and socio-economic data, WOTR plays a key role
in transforming the forecast into a relevant advisory that is tailored to the
specific needs of communities.

Legitimacy: WOTR has addressed issues of legitimacy in the provision
of agro-meteorological advisories in several ways. First, WOTR has built
in multiple mechanisms to enable interaction and feedback, through
meetings and interviews, so that community members feel that they
have a voice and a stake in the development of the advisories. Second,
WOTR has worked to provide advisories through multiple communication
channels, including both high- and low-tech delivery mechanisms (e.g.
mobile phones, hand-written village boards, announcements over loud-
speaker) to enhance the ability of all community members to receive the
information. Furthermore, WOTR has integrated the provision of agro-
meteorological advisories within existing governance mechanisms and
institutions, while ensuring inclusion across socio-economic strata and
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PHOTO 2: Community members are
involved in monitoring and maintaining
automated weather stations (AWS) in
their locations, as well as responsible for
transmitting the data to WOTR. When
community members are involved in

the process of producing the climate
information, this can help to enhance the
credibility and legitimacy.
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gender. For example, delivery of agro-meteorological advisories can be
paired with existing women’s development groups to inform decisions
about income generating strategies and activities.

2.4  Lessons for User Engagement and Co-production of
Hydro-climatic Services

Drawing on international experience in developing climate services in a
variety of other sectors, as well as on insights drawn from efforts to deliver
agro-meteorological advisories in Maharashtra, several key lessons can
inform the development of hydro-climatic services in the future:

6 Credibility is fundamental, but must be balanced with salience and
legitimacy: While there is often a great deal of emphasis placed on
improving the technical aspects of climate services (e.g. improving
accuracy of forecasts), experience shows that forecasts must also be
relevant to decision-making and perceived as legitimate. Frequent and
iterative interaction and dialogue between stakeholders can help to
increase relevance and legitimacy through co-production.

6 Climate information is often not useful on its own: To ensure that
hydro-climatic services will be useful in practice, in many cases it will be
necessary to package climate information with other data, information,
or knowledge. This can include biophysical, socio-economic, or other
context-specific knowledge, such as local or indigenous knowledge.
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FIGURE 1: Questions to Inform Approach-
es to User Engagement for Hydro-climatic
Services
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Establish linkages with existing institutions, decision-making
processes, and enabling environments: The use of hydro-climatic
services will necessarily be embedded within particular contexts. To
enable the use of hydro-climatic services, stakeholders should start
by build upon existing governance mechanisms or decision-making

" processes. Furthermore, hydro-climatic services will only be usable if

"| there is the capacity to respond to the information they provide. It is

/| therefore necessary to link hydro-climatic services with interventions
that create enabling environments that allow stakeholders to act on
information.

Based on these lessons, figure 1 highlights specific questions and
considerations that may help to initiate a user-engagement strategy that
can effectively enable co-production of hydro-climatic services.

2.5 Multiple Roles of ‘Producers’ and ‘Users’ in the Service
Delivery Chain

Another lesson is that some stakeholders play multiple roles in the climate
service delivery chain. Therefore, binary descriptions of ‘users’ and
‘producers’ do not capture the range of roles and interactions needed to
produce usable climate services. A key insight from applied research, as
well as experiences under WOTR’s agro-meteorological advisory pilot, is
the need to recognise the multiple roles of stakeholders in the process of

HiepeT S, Aol @ &t ufteare 9yt Gem arararen & 9y
T RITT H3AT1 : Ry el # Sd-Saardt Jarsfi &1 ST

/.-" \\
/" Whatisthe problem ™,

W) R Se-orerary el B Bew B F R, RawRal B L SONG
IS YRR 7 a1 Furg o &1 ufshanell R PR SR G O, S - . L / ]
Sargdt a13fl &1 dad ad gl SGANT BRI Il d UG ! S dlell /[ knowledge "-\ Y/ whatis the
Gnqm o TREAT 3 Y I TER €1 SURIY, TE SATID B | s et
Q13T 1 I BT & SIS ST ¢ S TG TRy | ::';3;;;';3“ () e
aqﬁﬁwﬂ‘aﬁﬁ%mﬁ%?rww P BRI TR R B3 &) Srpfy meeded? |
aﬁ%| - whowitbe
A affected? 4
"\\\ Who should be

1 9EP! & YR W, Fofafed siiee AR gyl ¢k fGaRi &R o=
ST TR & ST SUANThdl-aa-dgdl &1 UM Y= 63 H Heg HR Fabal
& ST {3 STa-STaarg Yarsii & Te-Ide Bl UHTE &1 J Ted HR qha 3|

2.5 T faaRur 4 § Sared’ 3R SUANadl’ & a9
YDy

YT © | SURIY, SUANTERAT SR SdTedI & fgsnuRy fdavor Iuai &
I Sfaarg arsit &1 Fafor s & Ay savgs YHHTsh auT srfharsi
aﬁ@nﬁms{fﬂﬁqﬁaﬂ%%lw&rﬂﬂmﬁwmm RIDE]
Y SYINAAR & H-AgH a7 JaesdR Anfexia & sfarfd srya,
STINT HRA ARG Sadg arslt & A & ufshdn o fgduRa! &1 &g

~_ involved? -

23



developing usable climate services.

It has been shown in other contexts that building ‘networks’ and ‘chains
of intermediaries’ is crucial to ensuring that climate services are usable
within decision-making.® In this context, it is important to recognise
that NGOs, such as WOTR, play an important role as both producers
and users of climate data, information, and services. They play a crucial
role in both producing new knowledge, as well as transforming weather
forecasts into agro-meteorological services that are usable within local
decision-making.

In Maharashtra, WOTR has been key to enhancing the production of
localised weather and climate data, through the installation of weather
stations, as well as through the collection, cleaning, and transmission
of this data to IMD. Furthermore, once WOTR receives the downscaled
weather forecast from IMD, it further tailors the forecast information by
combining it with localised soil, crop, and household data that it has
collected and stored in its own databases. Additionally, WOTR also
conducts applied research to understand the social and ecological
impacts of the use of climate information for adaptive decision-making
under its Centre for Resilience Studies (W-CReS). In this way, WOTR is
both a user and a producer within the full chain of agro-meteorological
service provision.

%Lemos et al., (2014) Moving Climate Information Off the Shelf: Boundary Chains and the Role of RISAs as Adaptive
Organizations. Weather, Climate, and Society. https.//doi.org/10.1175/WCAS-D-13-00044.1
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This illustrates that while co-production is often considered a process
undertaken only with stakeholders at the ‘grassroots’ level, in practice,
co-production can take place at multiple points along the service delivery
chain. The collaboration between WOTR, IMD, CRIDA, and the MPKV is a
key site of co-production of climate knowledge, services, and advisories.

3. Knowledge Gaps and Future Research
Trajectories

During the Mini-workshop held as part of this Research Exchange, a
group of multi-disciplinary participants brainstormed current knowledge
gaps and future research trajectories that would be needed to enable the
development of comprehensive and integrated hydro-climatic services in
the future. This includes gaps in knowledge around both bio-physical and
socio-economic dimensions of hydro-climatic services development.

3.1 Knowledge Gaps and Future Research for User
Engagement

¢ Understanding of potential ‘users’ and their needs: there is a need
for additional research to understand what individuals, groups, or
organisations may benefit from hydro-climatic services in order to
better define what ‘users’ should be targeted for engagement, what
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their specific needs may be, and how to facilitate co-production;

o Availability of non-climatic data: there is a need to access and / or
collect other data that can supplement climate data (e.g., socio-
economic data, hydrological data, soil moisture / evaporation data,
local knowledge) so that hydro-climatic services can be better tailored
to the needs of particular users at multiple institutional scales, and it
will be important to identify what kinds of data can inform hydro-
climatic services;

6 Understanding of institutions for short- and long-term water
resources planning: there is a need to better understand how short-
and long-term coping and adaptation strategies interact, including the
role of regulations, policies, and governance in shaping adaptive
capacities at multiple institutional scales;

o Attention to issues of equity: under conditions of water scarcity and
increasing privatisation of water resources, existing social inequities
may persist or even be exacerbated. There is, therefore, a need for
research to increasing knowledge of issues of social equity and how
these may be addressed through the co-production of hydro-climatic
services.
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3.2 Other Gaps and Research Needs

o Greater attention to water quality: while much emphasis has been
placed on enhancing the quantities of water resources available, there
is a need to pair this with research to assess water quality to better
inform water resources management;

6 Climate information at multiple timescales: in addition to short-term
weather forecasts and seasonal predictions, there is a need to develop
sub-seasonal forecasts and long-term climate information (e.g.
monsoon trends) that can be integrated within hydro-meteorological
services and;

6 Mapping of supplies and demands: there is a need to undertake
systematic mapping of surface and groundwater resources, as well as
assess demand - including domestic, agricultural, industrial, and
ecological uses —to develop balanced and sustainable water resources
management strategies.

4. Future

This IUKWC Knowledge Brief has highlighted key insights gleaned
from efforts to develop climate services globally, as well as from the
development of an agro-meteorological advisory service in Maharashtra.
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Lessons learned emphasise the importance of addressing the credibility,
salience, and legitimacy within the development of hydro-climatic
services. WOTR’s efforts to develop tailored and locally-specific agro-
meteorological services that are integrated within existing institutional
settings provide an example of how credibility, salience, and legitimacy
may be addressed within the development of climate services.
Nonetheless, the development of hydro-climatic services may involve
additional challenges — such as the need to balance social and ecological
demands, all while prioritising human well-being. Therefore, it will be
essential to build joint ownership of hydro-climatic services through
continued processes of co-production that are designed to focus on
specific problems, include of a broad coalition of stakeholders, and build
upon existing knowledge and institutions.
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