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Introduction

Photograph: AP Photo/Khalid Tanveer

Both natural systems and socio-

economic systems are affected 

(Paavola and Adger 2005)

Even with reductions in greenhouse 

gas emissions, it is largely irreversible 

(Soloman et al. 2008)

Photograph: AP Photo/Mohammad Sajjad

Adaptation is an important response option or strategy, 

along with mitigation (Smit and Pilifosova 2001). 
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Decision support instruments regarding climate 

adaptation need to overcome these barriers and to 

address these needs

Need

• the processing of complex 

scientific knowledge 

• comparatively assessment of 

climate change impacts

• prioritization of corresponding 

adaptation

Barriers

• accessibility of the available 

knowledge

• usability by decision makers
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Deltas and comparability

• type of naturally dynamic 

coastal systems

• important in terms of social, 

economic and ecological value

• major locations of population and 

agriculture

• sensitive to sea-level rise and 

other climate change impacts

• heterogeneous attributes in 

comparable systems (i.e. deltas)

Ericson et al. 2006

Deltas in India and Bangladesh 6

Country (4) Delta (17)
No. of 2nd level 

admin units (92)

Bangladesh Ganges-Brahmaputra 12

Brazil

Amazon 16

Parnaiba 4

Sao Francisco 6

China

Chang Jiang 14

Hai Ho 4

Huai 4

Huang He 3

Liao 4

Zhujiang 8

India

Cauvery 3

Ganges-Brahmaputra 4

Godavari 2

Indus 1

Mahanadi 4

Penner 1

Krishna 2

Selected delta regions for study

Deltas in Brazil Deltas in China

based on focal countries in the ci:grasp project

www.ci-grasp.org
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Examples

Socio-economic indicators

(7)

government effectiveness index

national GDP/cap in 2008 in PPP$ of constant 2005

percent of agricultural GDP in 2008

GINI Index 1992-2007

population density admin unit level 2

Land use indicators

(6)

area admin unit level 2 (m2)

percent urban area of admin unit level 2 

protected area of admin unit level 2 in percent

cropland area of admin unit level 2 in percent

Hazard indicators

(6)

percent wetlands in admin unit level 2

Effective sea level rise

maximum storm surge height

expected average number of event per 1000 years

Indicators (17) used for comparability of deltas 
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Hazard cluster map

Socio-economic clusters (6)
Land use cluster (6)

Hazard cluster (7)

Land use cluster mapSocio-economic cluster map
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Sea level rise and its impacts

• uncertainty

• scenario analysis

• 1 m & 2 m SLR 

scenarios*

• various impacts

• cause and effect 

relationships

• impact chain

Vermeera & Stefan Rahmstorf 2010

* Due to vertical resolution of appropriate DEMs
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Sea-level rise impact chain

impact chain as such a structuring element to organize complex 

climate change content  in a simpler and understandable concept
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1m sea level rise scenario

Potential land loss

Potential wetland loss

Potential rice yield loss

Potential population 

risk at migration

Stimulus

Impacts

Potential impacts of 1 m SLR in China
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A novel approach

prioritization of adaptations

Admin level 2 Delta Land loss % Wetland loss % Population at risk % Yield loss %

Cangzhou Hai Ho 0.41 0.00 0.11 0.00

Jiaxing Chang Jiang 0.57 0.00 0.10 0.01

Hangzhou Chang Jiang 0.46 0.78 0.00 0.07

Binzhou Huang He 2.76 0.00 1.18 0.12

Ningbo Chang Jiang 0.87 3.64 0.40 0.19

Anshan Liao 0.05 0.00 0.04 0.20

Jinzhou Liao 0.91 0.00 0.22 0.25

Shenzhen Zhujiang 2.73 1.64 2.14 0.37

Changzhou Chang Jiang 0.38 0.61 0.05 0.39

Yangjiang Zhujiang 3.34 29.17 6.00 0.57

Suzhou Chang Jiang 3.27 0.00 0.29 0.59

Wuxi Chang Jiang 1.18 0.00 0.05 0.63

Weifang Huang He 5.10 0.00 5.10 0.64

Nantong Chang Jiang 3.85 7.65 4.19 0.84

Shanghai Chang Jiang 1.56 5.14 1.48 0.90

Huai'an Huai 2.07 0.00 7.14 2.42

Zhoushan Chang Jiang 7.67 7.00 2.73 2.86

Zhenjiang Chang Jiang 5.31 0.00 2.35 3.61

Tieling Liao 2.00 38.49 3.01 6.75

Panjin Liao 10.03 63.35 4.62 8.08

Dongying Huang He 23.24 70.19 17.37 9.08

Lianyungang Huai 15.63 75.86 10.41 11.38

Tianjin Hai Ho 5.94 13.07 3.45 11.61

Dongguan Zhujiang 18.35 95.84 11.94 11.82

Yangzhou Chang Jiang 12.56 0.00 8.48 12.10

Tangshan Hai Ho 8.92 83.95 2.74 12.45

Guangzhou Zhujiang 14.85 46.98 16.39 13.41

Jiangmen Zhujiang 13.30 23.49 17.95 14.84

Taizhou Chang Jiang 27.28 14.32 23.39 22.73

Foshan Zhujiang 26.71 0.00 36.01 28.98

Zhuhai Zhujiang 41.34 32.86 27.82 42.89

Zhongshan Zhujiang 53.46 72.64 41.90 46.71

Yancheng Huai 52.30 57.76 48.81 55.44
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1m SLR impact cluster

1m SLR impact cluster map

Prioritization of adaptation

• regions with similar impacts

• focal interest of decision-makers and 

stakeholders

• availability of resources

transferability of 

adaptation options

www.ci-grasp.org
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Transferability of adaptation options

Region A Region B

Ecological features Socio-economic features

Impacts

Comparable regions for 

impacts of 1m SLR

Adaptation measures

Admin 2nd

level

Socio-eco

cluster

Land use 

cluster

impacts 

cluster

Tangshan 5 1 1
2

Dongying 5 1 1

Anshan 5 1 3

4
Jinzhou 5 1 3

Tieling 5 1 3

Binzhou 5 1 3

Yangjiang 5 3 3

5

Hangzhou 5 3 3

Ningbo 5 3 3

Shaoxing 5 3 3

Zhoushan 5 3 3

Lianyungang 5 4 1
2

Panjin 5 4 1

Cangzhou 5 4 3

14

Langfang 5 4 3

Changzhou 5 4 3

Huai'an 5 4 3

Nantong 5 4 3

Suqian 5 4 3

Suzhou 5 4 3

Wuxi 5 4 3

Yangzhou 5 4 3

Zhenjiang 5 4 3

Weifang 5 4 3

Tianjin 5 4 3

Huzhou 5 4 3

Jiaxing 5 4 3

Zhongshan 5 4 4
2

Yancheng 5 4 4
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Summary

• impact chain for communicating complex climate change knowledge to 

decision makers and stakeholders

• prioritization of adaptation options based on stakeholders’ interest and 

looking at regions with similar impacts

• based on similarities of socio-economic and ecological features, and climate 

change impacts, we can identify locations from which adaptation 

experiences may be transferred to comparable locations

Thank you!

Prajal Pradhan: pradhan@pik-potsdam.de
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Indicator Source Spatial resolution

Socio- economic 

indicators (7)

government effectiveness index World Resources Institute Country

national GDP/cap in 2008 in PPP$ of constant 

2005
WDI

percent of agricultural GDP in 2008 WDI

flood mortality Natural disaster hotspots, WB 2.5 lon x 2.5 lat

GINI Index 1992-2007 HDI country

expected average annual population exposed to 

storm surge 
UNEP/GRID

population density GRUMP & GADM Admin unit level 2

Land use indicators

(6)

area (m2) GADM Admin unit level 2

percent wetlands Globcover 2.2 Admin unit level 2

percent urban area MODIS 500m Admin unit level 2

protected area in percent WDPA 2010 (national + international) Admin unit level 2

cropland area in percent
http://www.geog.mcgill.ca/~nramankutty/Datasets/Datasets.h

tml
Admin unit level 2

pasture area in percent
http://www.geog.mcgill.ca/~nramankutty/Datasets/Datasets.h

tml
Admin unit level 2

Hazard indicators

(6)

percent wetlands Globcover 2.2 Admin unit level 2

flood frequency Natural disaster hotspots, WB 2.5 lon x 2.5 lat

Effective sea level rise Ericson et al 2006 delta

maximum storm surge height DIVA database

expected average number of event per 1000 

years
UNEP/GRID

population density GRUMP & GADM Admin unit level 2

Indicators (17) used for comparability of deltas 

Glossary

Stimuli: Stimuli are climate-related variables that can cause 

impacts on human activities and the environment. 

Temperature, precipitation, sea level rise, etc. are examples 

of climate stimuli. 

Impacts: Impacts are the effects of climate change on natural 

and human systems. Impacts can be distinguished into 

potential and residual impacts depending on the 

consideration of adaptation. (IPCC 2007). 

Adaptation: Adaptation is adjustment in natural or human 

systems in response to actual or expected climatic stimuli or 

their effects, which moderates harm or exploits beneficial 

opportunities (IPCC 2007).



Comparability
(Non-) 

Transferability
Similarity

„Successful“ 

adaptation 

measures

„Unsuccessful“ 

adaptation 

measures

Unit of 

interest

Topics of 

concern

Cluster 
analyses

Characterizing 

fields and 

datasets

Administrative 

units in deltas

Administrative 

units in deltas

Ci:grasp context: comparability

determine regions (e.g. admin units) to which successful

adaptation

measures may be transferrable to

Aim:



Ci:grasp context: Comparability - example

Values of parts of the

impact chains the

adaptation measures

address

Dynamics and 

contexts that raise

need for adaptation

measures

Adaptation measures

can be implemented

in areas with similar

dynamics

Determine areas

adaptation measures

may (not) be

transferrable to

Areas in clusters

comparable with

respect to 
Basic common

mechanism

AssumptionAim

• Categorization and proximity of adaptation measures

• Areas with similar adaptation measures

Other fields

addressed:
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Combination of top-down and bottom-up expertise (science & 

practice)!

Connecting drivers, climatic stimuli, sectoral/regional 

impacts, and solutions via impact chains!

Classification of adaptation measures, development of 

transferability indicator!

Provision of comparable impact analyses – national & 

sub-national, climate risk indexes!
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Impact chain as 

clickable

navigational 

element to 

explore: drivers, 

stimuli, impacts 

and adaptation

impacts

current map displayed
drivers stimuli
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