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A D A P T A T I O N
• 1400 global water and climate 

professionals, 8 years old

• Co-chaired by World Bank, SIWI

• Strong emphasis on best practices + 
global policy program

alliance4water.org
AGWAGuide.org
ClimateReady podcast
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T H E  M O D E R N  
S Y N T H E S I S

• 1958–1962: engineering, 
hydrology, economics; 
academics + government

• basic decision making 
framework for the optimization 
of water resources, based on a 
joint evaluation

• first major sophisticated 
systems analysis

• explicit assumption: climate is 
stationary (Milly et al. 2008)
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Dave Meko, Laboratory of Tree-Ring Research, University of Arizona.

1890–19221890–1922

River flow data, Colorado River, USARiver flow data, Colorado River, USA

1922: Colorado River Compact signed 

Today: the regional climate is drying 
up, infrastructure parameters badly 
matched

We assumed:
Fixed climatic conditions
Sufficient observations/data

1922: Colorado River Compact signed 

Today: the regional climate is drying 
up, infrastructure parameters badly 
matched

We assumed:
Fixed climatic conditions
Sufficient observations/data

What would we tell them to do differently?What would we tell them to do differently?



T H E  P R O B L E M

Water resources management is 
strongly quantitative in framing, 

implementation, decision making

Climate change increases 
uncertainties, reducing 

confidence in estimates of 
emerging patterns

Both ecosystems and infrastructure 
have low tolerance for failure
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T H E  T O P - D O W N  E R A  O F  O P T I M I Z I N G  
W A T E R  R E S O U R C E S  M A N A G E M E N T

Technical 
analyst

Technical 
analyst

Users, 
stakeholders

P R O B L E M  /  N E E DP R O B L E M  /  N E E D

S O L U T I O NS O L U T I O N

(2) We need better (and 
probably multiple)  solutions.

C L I M A T E
V U L N E R A B I L I T Y

(1) users & stakeholders need 
to be involved earlier.

many factors are now non-stationary:
climate

demography
urbanization

political systems
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(2) We need better (and 
probably multiple)  solutions.
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H O W  W E  D E F I N E V U L N E R A B I L I T Y  
D E F I N E S O U R  S O L U T I O N S

B O T T O M - U P  A S S E S S M E N T

T O P - D O W N  A S S E S S M E N T

1. Use GCMs to define the water risks
2. Inform stakeholders of GCM output

3. Hope the GCMs are correct

1. Stakeholders, decision 
makers define problem

M O S T  A D A P T A T I O N  
S I N C E  ~ 1 9 9 5

S I N C E  ~ 2 0 1 0

2. Use GCMs and other climate 
data to explore risk tolerance

3. Develop robust, flexible solutions

4. Test & compare alternate 
solutions, pathways



B O T T O M - U P  D E C I S I O N  S U P P O R T

AGWAguide.org/



C R I D A :  W H O ,  W H A T ,  W H Y

our audience T H E  A N A L Y S T
technically trained, using an 
engineering-economics 
framework for decision making

the need L I M I T E D  D A T A ,
C O M P U T A T I O N A L  A C C E S S

can CRIDA work in
Rwanda? Nepal?

institutional 
limits

D E C I S I O N  M A K I N G  
D I S C O U N T S  A D A P T A T I O N

stepwise, modular
structure linked to 
existing decisions

goalgoal I N S T I T U T I O N A L I Z A T I O NI N S T I T U T I O N A L I Z A T I O N consistently robust, 
flexible outcomes
consistently robust, 
flexible outcomes



stress
tests

robust 
solutions

D E C I S I O N  S C A L I N G

flexible 
solutions

A D A P T A T I O N  P A T H W A Y S

stakeholder, 
decision 

maker needs

S H A R E D  V I S I O N

nature-
based 

solutions
E C O S Y S T E M S

C R I D A  E L E M E N T S

performance
indicators



S E L E C T I N G  A  S T R A T E G Y







T W O  K E Y  E L E M E N T S  O F  C R I D A
Decision Scaling Stress Test Adaptation Pathways

• Available climate data doesn’t always meet 
the problem at hand: time-scale differs, 
models perform poorly in geographic region, 
observed data not available for downscaling

• Limiting analysis to GCM derived scenarios 
confines your decision space

• Allow stakeholders to define system failure

• With limited information, decision makers 
risk over- or under-designing solutions

• Adaptation pathways illustrate flexible 
strategies to the decision maker

• Choosing an action that has many transfer 
points in the future provides  a low regret 
option as the science progresses

Climate Response Map for a Proposed 
Run-of-the-River Hydropower Project (Ray and Brown, 2015). 
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IMPLEMENTATION



S C A L I N G  T H E  P R O C E S S  T H R O U G H  
D E C I S I O N  M A T R I C E S

Strategy Direction:
Single or incremental investments? No regrets?

Build for current climate? Or future climate?

Economic Evaluation:
Standard methods for current climate or 
sophisticated method for future climate?

Implementation:
Need for justification of 
budget increase? Need 

for flexible institutions and 
funding?



W H A T  D O E S  C R I D A  A D D  T O  
T R A D I T I O N A L  P L A N N I N G  
A P P R O A C H E S ?

1. A broader vulnerability assessment 
through stress test and LOC analysis

2. Guidance on the necessary strategic 
direction, level of analysis, and 
institutional/financial needs

3. Adaptation pathways to illustrate 
flexibility, if recommended 



C A S E  S T U D Y  I I I :
F L O O D  R I S K  
M A N A G E M E N T  I N  
J A K A R T A ,  
I N D O N E S I A
SUPPORT TO NCICD AND UPSTREAM 
PLANNING PROCESSES AS WELL AS 
THE GREENWIN PROJECT



F A C T O R S  D R I V I N G  F L O O D  R I S K  
I N  J A K A R T A

Jakarta Upstream Area
Jakarta Sea
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Brinkman, JJ and M Hartman (2008

• Urbanization  limiting groundwater recharge
• Economic Growth  increasing water demands
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S T R E S S  T E S T  ( B U D I Y O N O  E T  A L .  2 0 1 6 )



N C I C D  P R O J E C T  V S .  
G R O U N D W A T E R  P U M P I N G

Provided by Deputy Minister for Infrastructure Affairs,  State Ministry of National Development Planning (5 Nov 2013)



U P S T R E A M  F L O O D  R I S K  
M A N A G E M E N T  

M E A S U R E S

Two Dry Dams                                     
Ciawi and Sukamahi
Total storage area= 92ha

Diversions
Diversion 1: Max 200 cms.                                               
Diversion 2: Max 150 cms

DIVERSION 1

RETENTION

DIVERSION 2



Time 2007 21002030 2054 2077

Surface Water Supply System

Expand NCICD Phase A

Current System: 
NCICD Phase A

NCICD Phase B & C

Smart Retreat: 190 km^2

A D A P T A T I O N  P A T H W A Y S :  W H A T  A R E  
J A K A R T A ’ S  O P T I O N S ?

WQ Treatment 
by 2016

• Adaptation Pathways map for Jakarta coastal flood risk master plan.

• Lifespan of NCICD Phase A, B, and C depends on subsidence levels 

and, therefore, groundwater pumping activity.

• Smart Retreat is no longer an option, because Phase A (seawall) has 

already been implemented. 

Stop groundwater
Pumping by 2020



I M P L E M E N T I N G  P A R T N E R S  &  
P L A C E S

T R A N S B O U N D A R Y

UNECE, GEF, USACE
Ukraine & Moldova

W A T E R  U T I L I T I E S

MCC, Deltares, USACE
Philippines, Zambia

N A T I O N A L  P O L I C Y

Pegasys: DWS, RSA

E C O S Y S T E M S

CONAGUA, IMTA, WWF-MX: Mexico
UNESCO: Chile

C I T I E S

KTH: Sweden
USACE: Thailand, Jakarta
Deltares: Ecuador



“ W E  B U I L D  T H I N G S  T H A T  L A S T  1 0 0  
Y E A R S A N D  M O R E .  W H Y  D O N ’ T  W E  
T H I N K  A B O U T  S U S T A I N A B I L I T Y  F O R  
T H A T  L O N G ? ”

Senior manager, World Bank, February 2017



C R E D I T SC R E D I T S

Guillermo Mendoza, USWACE IWR

Adrian Jeuken, Deltares

Alex Mauroner, AGWA

Koen Verbist, Will Logan, Anil Mishra

Casey Brown, Harm Duel, Luis 
Garcia, Kristin Gilroy, Marjolijn 
Haasnoot, John Kucharski, Jessica 
Lawson, Joe Manous, Rolf Olsen, 
Jenny Olszewski, Robert Pietrowsky, 
Patrick Ray, Diego Rodriguez, Gene 
Stakhiv, Marc Tkach, Rutger van der 
Brugge, Cees van de Guchte



T H A N K ST H A N K S
john matthews, phd • johoma@alliance4water.org

Join AGWA’s community of practice

policy: alliance4water.org 
technical: AGWAGuide.org

ClimateReady podcast
@Alliance4Water
#ClimateIsWater

policy: alliance4water.org 
technical: AGWAGuide.org

ClimateReady podcast
@Alliance4Water
#ClimateIsWater


