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1. Introduction: setting and problem definition

L\:/Ieanptljlr. Change in mean annual temperature by the end of this Map 2. Change in mean annual precipitation by the end of this
y century

Precipitation: change in annual amount [%]

Sc-urc:e PRUDENCE project !

Temperature: change m mean anm.lal lemperature IC“]
Source PRLIDENCE project !

Hinmetas o \ e

IPCC scenario A2 (1961-1990 --- 2071-2100) EU Green paper on adpatation to CC (2007) 3



1. Introduction: setting and problem definition

MEDIATION Case studies: Southern Europe
The Guadiana Basin in Spain

GUADIANA BASIN

* Groundwater irrigation expansion on private initiative
Guadiar - resilient to prolonged drought spells

River | ° Aauifer overexploitation and loss of wetlands (Ramsar)
Basin | ¢ Water use conflicts between farmers, RBA, env. Groups

e Surface-water irrigation expansion on public initiative,
technical challenges—> High storage capacity that

mitigates climate impacts
Extremadu ancha

e Compliance with environmental flow
Legend .

e CC impacts (crop yield, water supply, land use,
_ |income)? Most vulnerable farmers? Best adaptation
— | options? Adaptive capacity?
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2. The Adaptation Pathway

Climate change will increase drought frequency and reduce water availahility through reduced precipitation.
Temp. increase will affect crop yvields and less water availability will make agricultural systems more depandent on irrigation:

STAGE 1 APPRAISING RISKS AND OPPORTUNITIES

IMPACT AN

Entry point

1.
How will climate change 4 volved in CC
crap’ljie_lds'ahd.crap'u e they linked?
°
2. Path through diagra
previously
How will climate changd e r u I r m nfluence?
farmers’ in
led to improve
e ild be made
3. Methods applied
[ ]
Y

Results achieved

15 Sirate Ty COTISTHETER
policy-makers for adapting to climate change?

v

Which is stakehader's perception of the planned
adaptation strategies?

¥

Which options are preferred by stakehalders? 5




2.1 Step 1. Impact analysis (Stage 1)

Entry point
Path through diagram

STAGE 1: APPRAISING RISKS AND OFPFORTUNITIES

l IMPACT AMALYSIS I

v

How will climate change affect water availability,
crop yields and crop water requirements?

v

How will climate change affect land use and
farmers' income?




2.1 Step 1. Impact analysis (Stage 1)

Methods applied

Knowledge base

Field work, statistical analysis, SH analysis, GIS processing, literature

/ l .

Agronomic model Economic model Hydrologic model
(AquaCrop) (MPM) Integration (WEAP-MABIA)
RADIATION

Max, U = Z(x)- R(x)

& . Subject to: AX<D
daiytme steps x=0
- | crop %vwommspmmw]
-

Plot level Farm scale River Basin scale




2.1 Step 1. Impact analysis (Stage 1)

Methods applied

Knowledge base

Field work, statistical analysis, SH analysis, GIS processing, literature

— l .

Agronomic model Economic model Hydrologic model
(AquaCrop) (MPM) Integration (WEAP-MABIA)
Climate No Adaptation
Change Planned adaptation: adaptation policy action
Scenarios Autonomous adaptation: farmers private initiative

Crop Crops w. Farm Cropping Water supply Flow
yields requirements income patterns & demand coverage




2.1 Step 1: Impact analysis (Stage 1)

Results achieved

Crop model: simulation of CC scenarios

CHANGE IN WATER REQUIREMENTS FOR CC
SCENARIOS, COMPARED TO CURRENT

2,5 -~
2 W Current
1,5 L
. B Moderate
CC (B2)
0,5
m Severe CC
0 (A2)

Wheat Barley Rice

CHANGE IN YIELDS FOR CC SCENARIOS,

COMPARED TO CURRENT
2
M Current
1,5
B Moderate
1 CC (B2)
m Severe CC
A2
05 (A2)
0
Wheat Barley Rice



2.1 Step 1: Impact analysis (Stage 1)

Results achieved

Mm3

Unmet Demand in the Middle Guadiana Basin under CC -~

/

O &> @O
L P &L L

O AD A A s> 40 B O O & O DO D D> oD
I I M I O I I I R I R M M MO M)
OV D A A A A A A D D A D A A A A A A A A A D

AT AR AT AR AT AT AT A 20 Y vV

e==No CC Bl ==—A2
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2.1 Step 1. Impact analysis (Stage 1)

Results achieved

Mm3

Unmet demand (2040-2069) Unmet demand (2040-2069)
NO Adaptation Private Adaptation
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2.1 Step 1: Impact analysis (Stage 1)

Results achieved

Income index (%)

Adaptation in A2 CC scenario
120

100

80 -

40 -

Zujar IC Tomas Directas IC Montijo IC Vegas Altas Vegas Bajas

M Baseline W Baseline + Adapt

B Modernisation + water pricing " Modernisation + water pricing + Adapt

12
Source: Esteve et al. (forthcoming)



2.1 Step 2: Policy analysis (Stage 1)

Entry point
Path through diagram

STAGE 1: APPRAISING RISKS AMD OPPORTUNITIES

CAPACITY AMALYSIS (climate change decision-making contexd)

Folicy analysis |

'

What are the policies and activities taking
place with regards to adaptation atthe
different levels of governance structure?

v

What are the perceived proklems and policy
needs related to climate change adaptation?

13




2.1 Step 2: Policy analysis (Stage 1)

Methods applied

—  Semi-structured guided interviews, institutional mapping and literature
review.

— Interviews to CC policy-makers and sectoral policy-makers (water,
agriculture) (May 2010- Feb 2011)

. 2 workshops for tool development
e  General MEDIATION SH meeting (June 2011)

Climate change Policy makers Regional

Water Policy makers, users  River basin, regional,
(1Cs) local

Agriculture Policy makers, Regional, local
farmers

Environment Env. groups National, regional

14



2.1 Step 2: Policy analysis (Stage 1)

Results achieved

Climate change adaptation policies and measures in Spain are still at an
incipient phase

Each regional government is developing strategies that respond to the
particular needs

The primary needs to develop adaptation plans in Spain focus on 5 areas:
1. Information needs

— Lack of solid scientific basis for policy decision making on adaptation
— More information at a smaller regional/local scale is necessary
— Need to improve science/policy interactions
2. Inter-administrative and scientific coordination and collaboration
— Build effective platforms to exchange experiences and knowledge
3. Public participation and social involvement in climate change policies and measures

— Incorporate stakeholders and the in debates over climate change strategies and
plans

4. Funding
5. Enforcement mechanisms



2.1 Step 3. Socio-institutional analysis (Stage 1)

Entry point
Path through diagram

STAGE 1: APPRAISING RISKS AND OPPORTLIMITIES

CAPACITY AMALYSIS (climate change decision-making context)

I Socio-institutional analysis |

!

Which are the main actorsfinstitutions involved in CC
adaptation decision making and how are they linked?

!

VWhat are the main ohjectives ofthe actors previously
identified and which is their relative influence?

!

What are the barriers that should be tackled to improve
decision making? Which changes could be made
in the socio-institutional framewark?




2.1 Step 3. Socio-institutional analysis (Stage 1)

Methods applied

e Socio-institutional Network Mapping (SNM) using the
NetMap approach in a Stakeholder workshop

e 15 Stakeholders of 3 institutional groups:
e Water administration
e Farmers (from irrigation communities)

e Environmental NGOs and CC officers (national & regional Admin.)
e SNM built by each group showing actors’ interrelations on:
e Information flow

e Financial flow

e |Implementation capacity



2.1 Step 3. Socio-institutional analysis (Stage 1)

Results achieved

Water Administration

—  Clustered Network with high number of links
— Information flow : central role of Administrations

— Financial flow : EU = scientific community 2 administration

— Implementation flow: EU = users and central Adm =2
autonomous Adm =2 local Adm

| — Challenges to improve decision-making:
e Reform of the legal framework

e Elimination of overlaps
e  Willingness to solve problems
e |Improvement of management by the irrigation communities

Domestic BE= economic benefi’t'
users MS= social improvement
DSOS 0




2.1 Step 3. Socio-institutional analysis (Stage 1)

Results achieved

Farmers

— Dispersed network with a lower number of links and actors
— Information flow: UNFCC - EU - central government = autonomous

regions = farmers
— Financial flow: EU - scientific community = central government 2>

autonomous regions—> farmers
— Implementation flow : All Admin. = irrigation communities

— Challenges to improve decision-making :

Increase in trust

Take advantage of synergies between RBA and regional Dep. Agric.
Increase links of Rain-fed agriculture and environmental NGOs
Strengthen connections of academics and farmers

Empower Irrigation communities (capacity for action, funding,
decision making...)




2.1 Step 3. Socio-institutional analysis (Stage 1)

Results achieved

Environmental actors

—

— Balanced network, no evident clusters, high number of links
—  Financial flow: EU = tourism sector ; SpOffCC - AgrProdOrg
— Information flow: EU = all

— Implementation flow: AgrProdOrg - farmers

— There many connections to the EU, which makes the system
very much dependent on this actor alone

— Challenges to improve decision-making :

 Facilitate synergies by developing tools and strategies for
raising awareness on CC

. Involve the media




2.2 Step 4: Appraising and choosing adaptation options (Stage 2)

Entry point
Path through diagram

I STAGE 2. APPRAISING AND CHOOSING ADAPTATION OFTIOMNS I

v

Which adaptation strategies are heing considerad by
policy-makers for adapting to climate change?

l

Which is stakehoder's perception of the planned
adaptation strategies?

l

Which options are preferred by stakeholders?

21



2.2 Step 4. Appraising and choosing adaptation options (Stage 2)

Methods applied: Analytical Hierarchical Process (AHP)
Step 1: Define

Stakeholders interviewed (n=20)
40%
* 35%
30%
o 25%
20%
15%
10%
5%
* 0%
Policymakers Farmers Environmental Academics
NGOs
e Step5

O Aggregate relative priorities to produce overall priorities ,



2.2 Step 4: Appraising and choosing adaptation options (Stage 2)

Methods applied

GOAL

Prioritize adaptation options for the agricultural sector in the Guadiana River Basin

efficiency in the
use of water

capacity

suited to the new
climate conditions

insurance systems

CRITERION 1 CRITERION 2 CRITERION 3 CRITERION 4 CRITERION 5 CRITERION 6
Legal and Capacity to Financial Increase in farm Speed of Protection of
political generate feasibility income implementation environmental
implementation employment resources
feasibility

OPTION 1 OPTION 2 OPTION 3 OPTION4

Improving Increasing the Choosing species and Creation of

technical reservoir storage crop varieties best agricultural

23




2.2 Step 4. Appraising and choosing adaptation options (Stage 2)

Results achieved
Aggregate results

o %
Obj A% o

New crop |“
\ varieties
echnical

efficiency gt

Insurance
systems BRE)
g n
, Reservoir ggil
B capacity
Al |’F |“ B
0 Capacity to generate emplnymer_!t Increase in farm income Protection of environmental resources OVERALL 00

Legal and political implementation feasibility Financial feasibility Speed of implementation



2.2 Step 4. Appraising and choosing adaptation options (Stage 2)

Policymakers

Results

Insurance
systems
"
echnical
efficiency
- T

Reservoir i "

capacity
N
Capacity to generate employment Increase in farm income Protection of environmental resources OVERALL
Legal and political implementation feasibility Financial feasibility Speed of implementation

Farmers

Reservoir [§
capacity HR
echnical
efficiency il
i Insurance i

H systems 25

Increase in farm income Protection of environmental resources OVERALL
Speed of implementation




2.2 Step 4. Appraising and choosing adaptation options (Stage 2)

Environmental NGOs

Results

echnical i
efficiency |

il —.30
/ Insurance i

/\\_

ity to generate employment

<] 0
8 7 ]
T n “
[T ) 5‘
o, 3 3
Gi

< O 7]
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Increase in farm income Protection of environmental resources OVERALL
tion

Academics

/

‘ 74 echnical EM
efficiency
[

systems [
i Reservoir
capacity [N

Capacity to generate employment Increase in farm income Protection of environmental resources OVERALL
feasibil Financial feasibili Speed of i i
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Conclusions

e Onthe method: CCA decision-making pathway

» Flows from a science-driven question to the needs of policy-
makers for designing, implementing and selecting CCA
options

» Permits a structured analysis of decision-making pathway
involving risks and opportunities

» Tree structure provides evidence of the methods’ strengths
and weaknesses, balanced integration of models:

v' Starting with a qualitative mapping of decision units =2
quantitative assessment (models) = SH-based actors’
networks = SH-based semi-quantitative models for
prioritizing CCA options

27



Conclusions

On the results:

Integrated modeling for CC impact analysis

Rising temperatures will translate into increased crop w. requirements.
More CO, could increase yields at all temperature rise provided water will
be available

Agriculture may experience a high level of unmet demand from 2040-2070
under severe CC. Implementing adap. strategies could reduce by 30-40%
unmet irrigation demands. However, ensuring water availability for crop
production means sacrificing farm income on average

SH-based institutional analysis (SNM):

SNM shows that CCA actors —flows are perceived differently across SH

groups

— Central and regional Administration = top-down vision, need of mediators

— Farmers = local and individual vision, need of mediators

— Environmental NGOs = holistic vision , deepest understanding of the CCA
process

All SHs agree that most influential actors are: EU > National Adm.> Regional
Adm. > Farmers 28



Conclusions

On the results:
e SH-based institutional analysis (AHP):

- AHP aggregate results show that, in average,
— Environmental criteria are preferred to social-economic-financial criteria and
much more to technical criteria
— Options related to private farming (new crops and irrigation efficiency) are ranked
highest, public-funded hard measures (reservoirs) are lowest, public soft measures
(insurance) are ranked middle

- AHP ranking varies across SH groups:

— Policy makers prefer soft measures (insurance) and discard large irrigation
infrastructures due to severe financial, political and environmental constraints.

— Farmers priorities are technically oriented ranking first the construction of water
storage infrastructures to reduce crop failure under CC

— Environmental NGOs and Academics rank CCA options similarly to the average
aggregate

29



Conclusions

e On policies:

- Policies (WFD, CAP) can play an essential role in enhancing
the ability of agriculture to adapt to climate variability, while
protecting and preserving the environment.

- CCA measures provide a way to cushion the adverse effects
of climate change. Thus, increasing attention should be paid
to integrate CCA into decision-making.

- Adapting to climate change requires revision of the current
governance structures and inclusion of uncertainty into
adaption decision-making.

- SH-based analysis shows that: Further research has to take
into account barriers to adopting CCA options, such as lack
of common understanding, financial resources, integration

of policies, coordination across different administration
levels

30
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Source: FAO



