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Adaptation Planning for Adaptation Planning for 
Wicked ProblemsWicked Problems

Experiences Experiences and challenges in translating data to information to and challenges in translating data to information to 
actionable knowledge actionable knowledge 

Maria Fernanda Zermoglio
Climate Change and Resilient Development Programme – Engility

OverviewOverview

• Adaptation planning- who? for what?
• Why and how climate information matters 

for adaptationp
• Barriers to the effective use of climate 

information in adaptation planning
• Some opportunities for the road ahead…

The The valuevalue of the of the 
information produced will information produced will 
be measured by itsbe measured by its abilityabilitybe measured by its be measured by its ability ability 
to improve a decisionto improve a decision
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How will climate change
affect our 2020 goal of 
increasing agriculutral
productivity by 20%

The Adaptation Concerns of policy makers are 
STRATEGIC

productivity by 20%

How will theHow will the distribution and impacts
of disasters change with climate
changes? Is my master plan sufficient
to address these?  What more can be 
d ?

The Adaptation Concerns of disaster managers are 
TACTICAL

done?done?

How will i need to change my
operational water schedules to deal
with these risks?

Adaptation Concerns of system managers are 
OPERATIONAL
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AAll of ll of thesethese questionsquestions havehave

1) A development objective and
2) A climate context

• The answers require a careful consideration of the 
role of climate variability and change

a few words about ‘Wicked’ a few words about ‘Wicked’ pproblemsroblems

• Difficult to define
• Many actors with 

conflicting values
• Whole system River Basin Boundary

FishingFishingFishing
ForestForest

Industry & Power
(access to required water, industrial 

effluent and sludge management, thermal 
pollution, industrial disasters)

Fisheries-related 
(exotic species, access to 

resources, disease &  pollution)

Land & Forest Management
(catchment protection for soil and water 

conservation, soil degradation, incl. 
salinization, biodiversity 

conservation, recharge, water harvesting, non-
point source runoff)

Climate & Disasters
(droughts, floods and other natural 

disasters, climate change)

Overall
(environmental awareness, competition for water, growing 

demands, construction and operation-related 
safeguards, environmental knowledge base and decision support 

systems, adequacy of policies, institutions, instruments, incentives & 
coordination in management of the resource base and service 

delivery; cultural property management, appropriate indigenous 
knowledge use)

Dams

thinking
• Require flexible 

solutions

Ocean

Irrigation

NavigationNavigation

IndustryIndustry
Urban WSSUrban WSS

ReservoirReservoir

RecreationRecreation

HydropowerHydropower

Community Use

Wetlands / Environment

Community Use

Wetlands / EnvironmentWetlands / Environment

Rainfed AgrRainfed Agr

LivestockLivestock

ForestForest

Rural WSSRural WSS

IrrigationIrrigation

Groundwater

Infiltration / Recharge

Base Flow / Pumping

Groundwater Inflow

Groundwater Outflow

Runoff

Evaporation / Transpiration

Groundwater

Infiltration / Recharge

Base Flow / Pumping

Groundwater Inflow

Groundwater Outflow

Runoff

Evaporation / Transpiration

Return FlowReturn Flow

Agriculture & Livestock
(pesticide and fertilizer pollution, livestock 
fodder, grazing land availability, medicinal 

plants, pest/pesticide management, organic 
cultivation, clean milk production)

Irrigation
(access to 

water, waterlogging, water 
quality, siltation/erosion)

Rural Water Supply & Sanitation
(access to clean water, pollution of local water 

bodies, drinking water quality & testing)

Environment
(water quality/pollution 

monitoring, instream flow 
requirements (incl. community 

use), wetlands 
protection, biodiversity 

conservation, sand mining)

Navigation
(dredging spoil 

management, spills)

Tourism
(waste management, seasonal 

demands)

Groundwater-Related
(Overexploitation;

Pollution from natural sources – e.g. 
of As, Fl; and from anthropogenic 

sources – e.g. of 
Nitrates, Pesticides, TDS)

Coastal Zone Management
(Saline water intrusion, coastal wetland management, ocean 

pollution, coastal hazard management, fisheries-related)

Urban
(health benefits from access to clean water and 

sanitation, domestic and stormwater runoff 
treatment/management, sludge management, solid 

and hazwaste management)

(siltation, dam 
safety, downstream 

releases)

Adaptation ContinuumAdaptation Continuum
Vulnerability focus Impacts focus

Address 
vulnerability

Analysis  of climatic 

Build response 
capacity

Introduce 
technologies, robust 

Manage 
climate risks

Implement 
sustainable mgt. 

Confront 
climate 
change

Mobilise/redirect Analysis  of climatic 
and other non-
climatic stressors 
that make people 
vulnerable i.e. 
Baselines, PRA, 
SEA, EAs

technologies, robust 
systems and 
strengthen 
organisational 
approaches for 
Climate smart 
decisions i.e EWS 
research, insurance 
monitoring

sustainable mgt. 
practices –i.e
water, crop, 
livestock, forest, 
rangeland, 
coastal, fisheries, 
energy, 
infrastructure

Mobilise/redirect 
resources and 
knowledge to deal 
with climate 
change  i.e. 
advocacy, 
partnerships, 
policies 

Adapted from McGray et al. 2011
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Adaptation Planning ApproachesAdaptation Planning Approaches

Identify the
problem

Identify the
problem

Evaluate the
Impact

Evaluate the
Impact

Define and 
assess options
(prioritize)

Define and 
assess options
(prioritize)

• Howwill climate change?
• What information exists to
understand how climate
will affect my activities?

How sensitive are my
activities to projected
changes in climate?

How can I reduce my
sensitivity to climate
change using specific
adaptation strategies? 

TwoTwo‐‐ApproachesApproaches

Source: Adapted from C.Brown, U Massachusetts

I t tI t t

InstitutionsInstitutions

Knowledge 
Base

Knowledge 
Base

• Build institutional
capacity, knowledge, 

• Sustainable livelihoods and 

• Hidro-meteorological
and monitoring base

• Floods, droughts, com
munication, early
warning for early
warning

• Risk Communication

Disaster managementDisaster management

Adaptation

Investment
s

Investment
s

vulnerbability reduction

• Improving resilience through
infrastructure

• Improving resilience of 
infrastructure
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What What theythey need to know..need to know..

• What is already or changing or expected to change? 
[variable]

• How different is this change from our current 
i ?experience? 

• Where are the changes expected? [spatial scale]

• When are the changes expected? [temporal scale]

• How (un) sure are we about these changes? [confidence]

Adapted from LU 2009 

If you build it…they will come..If you build it…they will come..

• Portal proliferation 
syndrome
o Varying data
o Methods
o Spatial/temporal scaleso Spatial/temporal scales
o Flexibility
o Groups

• Model 
intercomparison
project proliferation

..wait and see?

Is irrigation an 
option or should I 
invest in drought 
tolerant crops?
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How do you know who/what messages to trust?How do you know who/what messages to trust?

1
0
1
2
3
4
5
6

JFM AMJ JAS OND

Gridded
Downscaled

Adapted from Hewitson et al. In press

• Plausible – results are consistent with known 
dynamics of the physical system

• Defensible – physical basis can explain the results
• Salient – of relevance to decision makers

-4
-3
-2
-1 JFM AMJ JAS OND

Towards meaningful decision support…Towards meaningful decision support…

Knowledge

Stakeholder 
Interaction

To build awareness 
& consensus

Models
Optimization/Simul
ation/Multi‐Criteria

For 
Planning/Managem
ent/Operation/…

X

X

X

Data

Awareness Actions

Decision Support
Awareness, probl

em 
analysis, analysis 
of alternative 
decisions, and 
collaboration

Tree of Knowledge
GIS, Spreadsheets, Databases, 
Documents, Web, Other Tools

Desperately seeking signal..Desperately seeking signal..

• Baseline and historical variability; what is ‘reality’ to 
calibrate/validate?

• Role Models- What makes a projection/method of 
downscaling good for my place, decision/context?

• Finding the ‘sweet spot’ between interesting and 
good enough to make a decision

• I need to learn more..
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Some suggestions for the way forwardSome suggestions for the way forward

• Building a shared understanding and setting 
expectations

• Defining and testing innovative, flexible 
approaches to working across groupsapproaches to working across groups

• Increase supply of translators

X

X

X

Data

Knowledge

Awareness Actions

The Adaptation Concerns The Adaptation Concerns of CORDEXof CORDEX‐‐LAC LAC areare


