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Introduction

Background and objectives

The current report has been prepared in the framework of developing an ‘Assessments for 

generic approach towards risk assessment and risk management capacity as a universally 

unique capability among the IFIs and other parties as to engage the Dutch expertise in their 

used, for instance the study for the ADB 7276-REG project on a review of investments in 

Objectives
The intention is to show case the Dutch approach for adaptation to interested parties 
including Governments, NGOs, private sector and International Financing Organizations 
overseas in order to build and foster relations for cooperation and to market the Dutch 

The longer term objective is that the project contributes to the strengthening of the 
“Dutch Enabling Delta Life” or “Delta Assessment” approach as a universally effective 
methodology for risk management of Delta’s around the world, including for World 
Bank, Asian Development and African Development Bank initiatives, the Water Mondiaal 

Chapter
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Introduction

country under the Dutch ‘Water Mondiaal’ Program, while the issues to be discussed may be 
worthwhile to consider for the other Water Mondiaal focus countries1 

The IWW/Aquaterra conference provided a good opportunity to bring interested parties and 

Having Bangladesh as a case study country, there were 3 sessions at the AquaTerra 
conference where this approach was presented in a coherent fashion with a focus on ‘making 
the business case’ work for the Dutch water sector: the Bangladesh Delta session, the Water 

report summarizes the sound discussions, reporting and further outreach on the Dutch 

In this framework, reference is made to relevant programs and projects, such as Water 

Aquaterra 2011 conference

Aquaterra is an international conference and exhibition on development in coastal and delta 

Aquaterra is intended for advisors, consultants, contractors, project developers, civil and 

The event brings together government specialists, advisors, consultants, contractors, 

In response to the on-going activities in Bangladesh three related sessions were scheduled 

presentations are available on the following website: 
http://www.aquaterraconference.com/nl/en/pages/presentations.aspx 

1 Water Mondiaal Countries: 

Indonesia, Vietnam, 

Bangladesh, Egypt and 

Mozambique
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The sessions were convened by the Delta Alliance, jointly with PBL, NWP and the Water 

Mondiaal Programme. They also build upon the information acquired in the Delta Alliance report 

“Comparative assessment of the vulnerability and resilience of 10 deltas” [2]. See Annex 3 for 

brief outline description of the three sessions.

Session on Water and Climate Services

The world’s climate is changing into more extreme events of rainfall and temperature 

advanced technologies in the water sector where space-borne imagery and state of the 

Chapter
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Brief outline of the Bangladesh sessions at Aquaterra 2011

The World Meteorological Organisation uses the phrase ‘Water & Climate Services’ to 

signed in 2011 a cooperation agreement to jointly support further development of Water & 

Objective of the session: Sharing the opportunities of Water & Climate Services to assist the 
world’s deltas in coping with the increasing needs for spatial information supporting water 

Session on the Ganges-Brahmaputra-Meghna Basin

As the challenges Bangladesh is facing are enormous and complex, an integrated 

With 1226 inhabitants per km² Bangladesh is amongst the countries with the highest 

integrated water resources management and on developing adequate adaptation strategies 

management sector until now, a new approach using climate change adaptation and food 

Objective of the session: Sharing major challenges of Bangladesh in coping with the 

Session on Assessments for Investments

Water related decision processes and operations require optimal understanding of the 
impacts of proposed measures and investments on related sectors such as food production, 

vulnerability and resilience, but also socio-economic dimensions and trade-offs between 
sectors under different scenario’s, are key to underpin sound decision making for investments 

as a framework for decision support at national and programmatic levels, and on how to 
calibrate the output with a more locally based understanding of vulnerability and investment 

Objective of the session: To present a methodology for assessments for investments, with 

8 Asessments for Investments | Dutch Business Case for Adaptation with focus on the case of BangladeshAsessments for Investments | Dutch Business Case for Adaptation with focus on the case of Bangladesh



 

Aquaterra sessions

Session on Climate services

This session comprised a general introduction on climate information services and a 

In all cases the discussion was focussing on the issue how to connect different scale levels 

in the following sequence:

Without good data no information
Without information no knowledge
Without knowledge no decision

countries are also still needed

In Mozambique there is increase in information needs because of large scale new projects 

Chapter
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Re ections and observations from the Aquaterra sessions

2

Main remarks and issues raised during the discussion:

Local end users can nowadays be reached better due to new IT techniques
There is a clear need for comprehensive and reliable information
Communication and dissemination and transformation of information to end users is 
crucial

Where to focus?
Quality of information

Early warning is a major issue but how to include basin wide cooperation
More detailed modelling requires more detailed data and validation of models

Session on Ganges – Brahmaputra - Meghna  Basin

In this session the emphasis was put upon the geographical context of Bangladesh in relation 

Survival strategy
Strengthening existing and developing appropriate physical infrastructure: embankment, 
shelters, road networks, disaster warning systems, etc
Promoting climate resilient farming techniques
Capacity building of all stakeholders
Save our mother earth
Drastic reduction of GHG emission

hungry people
Ensuring equitable access of climate victim nations to global natural resources for 
Sustainable development

Challenges
Inter-ministerial cooperation, national level planning, complex setting, intrinsic 
uncertainty, need for new knowledge
Climate change is adding to the level of uncertainty
Integration of future scenario’s for driving forces is not a straight forward exercise

with involvement of stakeholders

2 Haor areas are low lying 

depressions in Bangladesh 

with sensitive ecology
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Re ections and observations from the Aquaterra sessions

Concluding remarks and re ections:
In Bangladesh the tools and skills to carry climate adaptation studies are available 

More close study of robustness and vulnerability is needed in relation to future uncertainty

Private sector needs to be involved

Try to connect Dutch – Bangladesh private sector
In 50 – 100 years from now the private sector may very well be in the driver seat for 
delta developments

never be implemented

Bangladesh is home for the largest concentration of NGO’s in the world

Way forward:
Equitable access to resources: between nations in the basin and within nations
Pro-active investments for basin development including dredging, river training, livelihood 
support, trans boundary disaster preparedness 
Addressing second generation problems within polders in the basin and developing 
protective structures with a return period of >100 years in the backdrop…?

Bangladesh could become a net exporter of agriculture crops and products
Bangladesh could become the world leader in adaptive delta techniques
Prepare Bangladesh Delta Plan 2100 based on water and food security in a delta approach
Delta approach comprises:

Participatory approach 
No-regret measures
Long term holistic vision
Roadmap for actions
Clever Institutional arrangements

Session on Assessments for Investments

recently developed in collaboration with the Netherlands Environmental Assessment Agency 

for the current and future climate, considering both socio-economic and environmental 
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Re ections and observations from the Aquaterra sessions

which regions / countries are most vulnerable to global change
which changes are to be expected
where investments are required within a region
which investments are most promising

To this end, the demonstrated rapid assessment can be employed in any delta region in the 

Next, several presentations were given on the socio-economical situation in Bangladesh 

question was raised at which level of an investment strategy, local information becomes a 

Concluding remarks and re ections:

Which trade-offs exist between risks and investment in adaptation measures?
Trade-off for investment will depend on optimization of the geographical scale of the 

The Ministry of Environment and Forestry already conducted an assessment for 

The private sector will only bring in what the market is prepared to pay for
Many PPP’s fail because of poor institutional arrangements
What exactly do you want to support? Private interests? Or Public goods and services? 

conditions?

Risk zoning and spatial planning will be crucial for investment in high risk areas with high 
investment potential
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 Relevant

programs and projects

NL Water Mondiaal Program

In the NWP a special paragraph, the ‘Water Mondiaal’ program, is dedicated to international 

Chapter
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Relevant programs and projects

of  a Bangladesh Delta plan 2100 and seeking commitment for such an approach with 
the Government of Bangladesh and the private sector stakeholders in Bangladesh and the 

the Government of the Netherlands to provide advice and recommendations for the 
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Relevant programs and projects

NL Cooperation on Water and Climate Services –  
mission Bangladesh

The timely availability of accurate meteorological and hydrological data plays a key-role in 

world, and particular in developing countries, such data are often not available leading to 

A recent Dutch initiative, the Dutch declaration ”Information Chain for Water, Food and 

These organizations share knowledge and work together to effectively address climate 

together can provide the whole information chain for water, food and climate related 
problems: from data acquisition through sensors and satellites, data infrastructures, models, 

crop monitoring and forecast systems, dike inspection systems, climate scans and crisis 

of this mission were closely related to the main intentions of the Water Mondiaal Program 

Conclusions and recommendations of the Bangladesh mission [10]
Despite the short preparation time, the mission has been successful in contacting relevant 

interaction between NGOs, knowledge and research centers and governmental organizations 

It is widely acknowledged that further development of large scale climate adaptation 
measures in Bangladesh will only be possible in a cooperation arrangement between public 

Crisis management support in Bangladesh using a comprehensive operational framework 

Dredging business partnership with local Bangladesh large construction and dredging group 

Food security early warning system improvement of BRAC using complementary expertise 
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Relevant programs and projects

Furthermore, the following opportunities exist:

Monitoring system for small scale river management, improving and maintenance river 
water levels

The Bangladesh mission has been a valuable experience for the Dutch partnership on Water 

The International donors in Bangladesh showed keen interest in the approach and possible 

International programs

WB Climate resilience program
In 2008, the SCF Trust Fund Committee approved the Pilot Program for Climate Resilience 

The objective of the PPCR is to pilot and demonstrate ways to integrate climate risk and 

The pilot programs implemented under the PPCR are to be country led, build on National 
Adaptation Programs of Action and other relevant country studies and strategies, and be 
strategically aligned with the Adaptation Fund and other donor funded activities to provide 

The PPCR aims to contribute to achieving the objectives of the SCF by seeking to provide 
incentives for scaled-up action in integrating consideration of climate resilience in national 

Assessments for Investments: “Water and Climate Change: Modeling the impact of climate 

This report builds on work completed by the World Bank Water Anchor Energy, Transportation, 

insights into potential future hydrology and to establish a common platform of information 
on the behaviour of key hydrologic drivers across World Bank regions at a scale appropriate 

on water and climate change in the World Bank, 

of climate change adaptation in World Bank client countries, in particular as this relates to 
water infrastructure and water resources management and related services, and to contribute 
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Relevant programs and projects

The consortium of Dutch institutes of the present Bangladesh case study intended to present 
themselves as capable and well positioned to execute such assessments for investments 

ADB Cimate proof urban areas 

Impact and Adaptation in Asian Coastal Cities, ADB is supporting the analysis of future 
climate conditions, assisting local governments to adapt their investment plans to those 

Together, these urban areas are home to more than 50 million residents, and all face 

UN World Water Assessment Programme (UN WWAP)

the global targets for water supply and sanitation as well as the goals for Integgrated Water 

complexities of water and development that include climate change, paucity of information, 
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Relevant programs and projects

political developments, economic realities and environmental concerns all bearing down 

the technical capacities to deal with the increasing complexities have improved over the 
last decade, in combination with a more solution oriented development of scenarios and 

The WWAP has active interest to closely cooperate again with Dutch institutions on the 

Dutch water knowledge development because the WWAP is a global report that will showcase 

WB Alliance for Global Water Adaptation (WB AGWA)
The Alliance for Global Water Adaptation represents a coordinated effort among several 
institutions and organizations to jointly work towards improved and wider-spread practices 

makers and other stakeholders in the water and other relevant water related sectors - 
information that can be used to develop informed public policies and serve as a framework 

the complementary skills and institutional reach needed to close these multiple gaps through 

The Objective of AGWA is to assist countries to build resilience for adapting to climate 
change impacts by closing the gap between existing knowledge and its practical application 

To make operational contributions that will strengthen the global water and climate 

To serve as a network/channel for sharing knowledge and practical and operational 
experiences and for coordinated and joint actions to assist countries, communities 
and utilities in coping with water related climate change though applying knowledge, 

The Dutch Business case on Assessments for Investments contributes to the objectives of 
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Making the Dutch business case work 

for Bangladesh

Drivers and trends of physical and socio-economic development 
in Bangladesh

regarding water quality, droughts and salinization due to main driving forces such as: 

These drivers pose huge effects on the available natural resources and severity of natural 

cost effective infrastructure, exploitation of previously untapped natural resources and for 
improving resource productivity and increase the resilience of agriculture and aquaculture 

future development and management of natural resources including spatial planning is 

Chapter
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Making the Dutch business case work for Bangladesh

Climate change
One of the important drivers is climate change, which is expected to have severe impacts 

livelihoods of the rural poor in low-lying coastal areas are also devastated by saline water 

Population growth
Rising population is causing pressure on land and water use, livelihood and economic 

projected population in the year 2025 is about 180 million and about 220 million in the 

pressure on use and consumption of resources and sustainable environment that need to be 

Economic development

status will mean more resource use and consumption for a larger population with increased 

is a need also to provide protection and safety to areas of economic density and growth 
poles that in many areas of Bangladesh are increasingly threatened by natural disasters and 

and transformation of the country and without appropriate planning and programming of 
that change/transformation chaos and disasters will continue to exist, and under a more 

Technological development
Technological development may provide opportunities for more cost effective infrastructure, 
exploitation of previously untapped natural resources and for improving resource productivity 

may open opportunities to enhance the functionality of infrastructure solutions, to extend 

Sediment Balance
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Making the Dutch business case work for Bangladesh

Subsidence
The lower deltaic area of Bangladesh is located on two active troughs, Faridpur Trough 

observation in Bangladesh  shows that the north-eastern part of Indian plate covering 
Bangladesh is moving 4 to 5 cm per year with respect to International Terrestrial Reference 

 
Prolonged water logging may be experienced in the coastal polders because of combined 

Political development 
Political stability and focus towards more international cooperation will have major impacts 

lower and upper riparian countries is a crucial issue for water resources development and 

To enhance resilience and sustainable development of Bangladesh a clear vision has to be 
developed on how to respond to the various drivers of change as well as on how to play 

extension and revitalization of infrastructure, and the management and reduction of disaster 
risk as well as restoration of natural systems are the major issues to be addressed for the 

Major issues, themes and Interventions

During the presentations in the sessions as well as from existing planning policy in Bangladesh 
and new approaches such as the Bangaldesh Delta Plan 2100 many issues and possible 

Integrated Delta approach
Enabling Delta Life needs an integrated approach including institutional arrangements, 

Prepare a Bangladesh Delta Plan 2100 based on water and food security in a holistic 
delta approach

Delta approach comprises:
Participatory approach 
No-regret measures
Long term holistic vision
Roadmap for actions
Clever Institutional arrangements
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Making the Dutch business case work for Bangladesh

Climate services and monitoring

the ‘water & climate information sector’ the added value of the NL Cooperation on Water,and 
Climate Services comprises the following points:

Communication, dissemination, transformation and harmonization of information to end 
users is crucial
More close study of robustness and vulnerability is needed in relation to future uncertainty
Monitoring system for small scale river management, improving and maintenance river 
water levels

Physical infrastructure

elements to address are:
Strengthening existing and developing appropriate physical infrastructure: embankment, 
shelters, road networks
Addressing second generation problems within polders in the basin and developing 
protective structures with a return period of >100 years in the backdrop…?
Dredging business partnership with local Bangladesh large construction and dredging 

Ample attention for operation and maintenance of existing infrastructure

Disaster risk management – crisis management

to be considered are:
Crisis management support in Bangladesh using a comprehensive operational framework 

Food security early warning system improvement of BRAC using complementary expertise 

Institutional strengthening and arrangements

Moreover the quest for sustainable and so feasible solutions will also have to comprise the 

In Bangladesh the interaction between NGOs, knowledge and research centers and 

large scale climate adaptation measures in Bangladesh will only be possible in a cooperation 
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Making the Dutch business case work for Bangladesh

only some possibilities of private sector investment and their information requirements 

Governance challenges: Inter-ministerial cooperation, national level planning, complex 
setting, intrinsic uncertainty, need for new knowledge

and not on public services

Try to connect Dutch – Bangladesh private sector
In 50 – 100 years from now the private sector may very well be in the driver seat for 
delta developments

Towards assessment for investments

Although the three sessions during the Aquaterra conference delivered valuable results, time 
was too limited to further discuss and elaborate an assessment approach for selection and 

Guidance for selection and preparation of action plans for further investments 
(ICHARM project) [7]

Such a roadmap is expected to be useful to guide the preparation of long term national 
planning and can be used by the government agencies and donor agencies for screening and 

Main Steps towards formulation of a national road map for investment in EWS:
Review by technical assessment, institutional assessment, impact assessment and need 

Short listing of issues: The screening and validation of issues from the long list for 

Priority ranking and selection of interventions

The priority ranking was carried out on the list of clustered interventions: 

technical aspects
social – cultural aspects
institutional aspects
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Making the Dutch business case work for Bangladesh

Table 1. Pre-Feasibility 

Analysis with main priority 

interventions

Cascade First Priority 
intervention

Technical Socio-
cultural

Institutional Financial

1 Risk knowledge 
development

Formal and informal 
education

2 Monitoring and data 
acquisition

Operation & maintenance 
of the monitoring network

3 Forecasting and 
warning

Model accuracy and 
upgrade software

4 Dissemination and 
communication

More precise and user 
friendly warning

5 Information type and 
reliability

More precise and location 

6 Response capability Capacity development of 
community

7 Cross cutting issues FFWC capacity building

Next, each intervention was scored using the following criteria: 

Cascade Second Priority 
intervention

Technical Socio-
cultural

Institutional Financial

1 Risk knowledge 
development

National and local level risk 
assessment

2 Monitoring and data 
acquisition

Expanding the range of data 
acquisition

3 Forecasting and 
warning

Flood forecast model 
development

4 Dissemination and 
communication

Capacity building for 
dissemination

5 Information type and 
reliability timely manner

6 Response capability Community preparedness

7 Cross cutting issues International cooperation

Range of Symbol Descriptions  (based on expert judgment)

implemented        

Medium 

Medium - Low which means that the priority interventions will not be implemented easily    
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Making the Dutch business case work for Bangladesh

Risk assessment related to hazards and scenarios

of subsidence and subsequently to select and prioritize most appropriate strategies and 

Relevant stakeholders and experts should estimate the risk level for several themes related 

impacts, the risk level will be increased as well, especially for areas with high density of 

In other words the combination of level of probability and vulnerability will determine the 

in taking measures, medium risk gives some time for mitigation plans, and low risk is 

Figure 1. Example of a risk 

assessment for several 

themes in a case study area
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MODERATE SCENARIO

EXTREME SCENARIO
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Impact of Subsidence High

HIGH RISK

MEDIUM RISKLOW RISK

Only No-regret
measures

Time for
mitigation plans

Urgency in 
taking measures

Score range low, medium, high feasibility

Technical Low if the technology is not ready, not available, large capacity building and training needed
Medium 
High if technology is already available in the organization and if well trained staff is 
available

Socio-cultural 
technical/expensive for end-users

Institutional Low if there is no acceptance and no ownership, or cooperation and involvement of 
 

Also low if there are no existing laws and regulations or that the enforcement is not in 
place

Financial Low if the funding is not available, if the intervention is expensive and not cost-effective, 
the intervention needs large O&M cost in the future
Medium  

planning is available
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Making the Dutch business case work for Bangladesh

In the risk assessment, besides land subsidence preferable also other hazards should be 

of different scenarios for the drivers of change should be considered in order to deal with 
uncertainties in the future, and to execute some kind of sensitivity analysis for impacts and 

Adaptation Tipping Point (ATP) approach regarding climate change
The rate of climate change and its consequences in the 21st century are very uncertain, and 

which can be accelerated when climate change speeds up and can be delayed when climate 

It will address the following strategic questions of the policymaker: How long will the strategy 

and the way the latter changes affect the objectives for functions such as safety, nature 

The adaptation tipping point approach starts where the classical top-down approach ends, 
and follows steps in reverse order: determine the objectives for the functions at stake 

compare these with climate change projections to estimate when these tipping points may 

The classical top-down approach addresses the question: “What if the climate changes or 
sea level rises to a particular scenario?” The adaptation tipping point approach addresses the 
question: “How much climate change can we cope with?”

Figure 2. Succession of 

alternative strategies
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During the Aquaterra Conference, the Dutch Business Case “Assessments for Investments” 

as they relate to adaptation measures under the uncertainty of climate change, has been well 

presented in a number of sessions related to case studies in Bangladesh. The Dutch consortium 

of institutes that presented their method of downscaling global climate change scenarios to the 

appropriate level for the purpose of future decision making is well positioned to apply their 

approach world wide. 

Conclusions and recommendations

Such “top-down” assessments should always be accompanied with local information at the 

Climate Services provides an entry point towards implementing techniques to assist in  

Furthermore, several approaches – road maping, risk based management, tipping point 
analyses -  have been high lighted which may be helpful in further prioritization for decision 

6
Chapter
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Conclusions and recommendations

However - in view of the discussions held during the AquaTerra sessions - when aiming at 
really assessing the trade-offs of possible investment alternatives, a more clear overview 

listing and ranking of priority interventions based on trade-offs more interaction with the 

Integrated Delta approach
Climate services and monitoring
Physical infrastructure
Disaster risk management – crisis management
Institutional strengthening and arrangements

Some points to consider are:

Which trade-offs exist between risks and investment in adaptation measures?
Trade-off for investment will depend on optimization of the geographical scale of the 
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Conclusions and recommendations

Risk zoning and spatial planning will be crucial for investment in high risk areas with high 
investment potential

able to make appropriate decisions on selection and implementation of the Dutch business 

Moreover the following items should be addressed:
which regions / countries are most vulnerable to global change
which changes are to be expected
where investments are proposed or required within a region

trade-offs

The way forward

The project team recommends to elaborate the possibility for trade-offs further by making 
use of several already existing projects, platforms and related policy processes such as:

Water Mondiaal Bangladesh

WWF6 Marseille
The National Roadmap of the ADB-ICHARM project RETA - 7276
Delta Alliance – Bangladesh wing

The 6th World Water Forum in Marseille will provide a next opportunity to explore a next 

Funding for the implementation of the Dutch business case “Assessments for Investments” 

WB Climate resilience program
ADB Cimate proof urban areas 

Multi-Annual Strategic Plans of the Dutch embassies
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Conclusions and recommendations

Global 
Environment 

Facility

Global 
Environment 

Facility 
Small Grants 
Programme

Pilot 
Programme 
for Climate 
Resilience

Least 
Developed 

Countries Fund

Focus Area

Mitigation

Adaptation

Sustainable Development

Disaster Risk Reduction

Type of Activity Funded (Restrictions, if any)

Capacity Building 

Technical Assistance

Investment 

Type of Funding

Grant

Loant

Guarantee

Funding Amount per Project

million

In the range of 

million

Eligible Institutions (Eligible Countries)

Community-based 
Organizations

national
government

Nongovernmental
Organizations

Private Sector

Local Government

National Government

Sources: GEF 2011; UNDP 2011; CIF 2011; UNFCCC 2011; Adaptation Fund 2011; GFDRR 
2011; World Bank 2010b; MDG 2011.

Table 2. Overview 

of multilateral and 

bilateral adaptation 

sources [6]
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Conclusions and recommendations

Special Climate 
Change Fund

Adaptation 
Fund

Global Facility 
for Disaster 

Risk Reduction 
(Track 2)

Multilateral 
Development 

Banks

Private Sector 
Arms of 

Multilateral 
Development 

Banks 

Millennium 
Development 

Goal 
Achievement 

Fund

million
Several million Several hundred 

thousand in Track of millions to up to several 

All eligible with 
emphasis on 

most vulnerable 
developing 

government 

All eligible in the 
57 MDG

government 

31Asessments for Investments | Dutch Business Case for Adaptation with focus on the case of BangladeshAsessments for Investments | Dutch Business Case for Adaptation with focus on the case of Bangladesh



Conclusions  References

1 Towards sustainable development of deltas, estuaries and coastal zones – trends 
and responses (in the framework of the Aquaterra 2009 conference in Amsterdam), M. van 
der Most, M. Marchand, T. Bucx, T. Nauta & M. van Staveren, 2009, Deltares

2 Comparative assessment of the vulnerability and resilience of 10 deltas – synthesis 
report. T. Bucx, M. Marchand, A. Makaske, C. van de Guchte, 2010, Delta Alliance report 
number 1. Delta Alliance International, Delft-Wageningen, The Netherlands

3 SUBCOAST – Report D1.3 User requirements, T. Bucx, K. van Ruiten, D.van den Bergh, 
P.Kruiver (Deltares), www.subcoast.eu, nal draft version December 2011

4 Using adaptation tipping points to prepare for climate change and sea level rise, 
a case study for in the Netherlands, J. Kwadijk et al., 2010, Wiley Interdisciplinary 
Reviews: Climate Change, Volume 1, Issue 5

5 Working on the delta. Investing in a safe and attractive Netherlands, now and 
tomorrow, 2010, Ministry of Transport, Public Works and Water Management, Ministry 
of Agriculture, Nature and Food Quality, and Ministry of Housing, Spatial Planning and the 
Environment 

6 Guide to climate change adaptation in cities, 2011, World Bank

7 National Roadmap for Floods Early Warning System Development in Bangladesh, 
ADB-ICHARM Technical Assistance TA 7276-REG “Supporting Investments in Water 
Related Disaster Management, Dhaka, October 2011, International Center for Water 
Hazard and Risk Management (ICHARM), Japan, Deltares, The Netherlands, Center for 
Environmental and Geographic Information Services (CEGIS), Bangladesh

8 On the use of water scenarios in the Dutch Delta Programme, Ad Jeuken, Aline te 
Linde, Lineke Woelders, Jaap Kwadijk (Deltares), 2010, Bundesanstalt für Gewässerkunde, 
Veranstaltungen

9 Dutch National Water Plan (NWP), 2009, Ministry of Water Management, Ministry of 
Spatial Planning and the Environment, Ministry of Agriculture

10 Mission report Bangladesh, Dhaka, 29th July – 4th August 2011, Hans van Leeuwen, 
Dick van den Bergh, Leanne Reichard, ICHARM

32 Asessments for Investments | Dutch Business Case for Adaptation with focus on the case of BangladeshAsessments for Investments | Dutch Business Case for Adaptation with focus on the case of Bangladesh



Annex

1. Aquaterra 2007

Aquaterra 2007 was opened by Prince Willem-Alexander of the Netherlands, chair of the 

developments into account, the organisers created a programme intended to bring practical 

Singapore and the Californian delta, plus presentations on policy-sensitive environments 

The forum attracted a practical and consultancy oriented audience, keen to examine ways of 
managing and tackling climate in delta and coastal areas within the constraints of modern 

According to Gaele Rodenhuis, Chairman of the International Advisory Committee of 

was that people are not going to move from threatened areas, whether that be in the 

without which living conditions would deteriorate and nature conservation efforts would dry 

Another conclusion was that the costs of land reclamation are more than compensated for 

price per cubic metre is reduced at the same time as the cost per square metre of reclaimed 

Other Aquaterra presentations looked at how technological advances are facilitating the 
struggle against climate change effects, including the creation of islands in front of the 

dredging industry is making great strides, and the Maasvlakte II development in Rotterdam 

Aquaterra 2007 was supported by a wide range of industry leaders and organisations, 

2. Aquaterra 2009 and Aquaterra Statement

The mission of the Aquaterra Conference is to bring together professionals from around the 
world to share insights and experiences in the sustainable development of deltas, estuaries 
and coastal zones. Aquaterra aims to provide an international platform for a continuing 
dialogue on sustainable delta development. This Aquaterra Statement is an expression 
of this intention; it is the outcome of moderated discussions among the delegates of the 
Aquaterra Second World Forum on Delta & Coastal Development, held in Amsterdam from 
February 10 to 12, 2009. These discussions took as their starting point the inventory of 
trends and responses for 8 deltas3, specially prepared for Aquaterra by the Dutch institute 
Deltares, and experiences presented during the conference. Delegates agreed that the delta 
dialogue started at Aquaterra should continue.

3 Towards sustainable 

development of deltas, 

estuaries and coastal 

zones. Trends and 

responses, January 2009, 

Deltares, Delft, The 

Netherlands.
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Deltas: economic power house and food basket of nations

linking the interior of nations to seas and the world through inland waterways they provide 

the world’s population presently live and work in coastal deltas and we have seen the rapid 

The mixing of salt and fresh water in the estuarine part of the deltas creates conditions for 

But they are vulnerable and there are huge challenges ahead

is under threat, available space is getting scarce, fresh water resources are over-exploited 

There are viable solutions to be grasped4 
A changing climate and environmental degradation makes it clear beyond doubt that nature 

there are in fact good prospects to harmonize economic and environmental interests in a 

dynamics, is already practiced successfully, for example in the form of beach nourishments 

Multifunctional use of infrastructure is being implemented in densely populated deltas to 

Supported by advances in science and technology

sensor and simulation technologies help us to map and monitor the systems’ state, and 

technologies also allow for adaptive management strategies where continuous feedback of the 
delta system ensures that societal objectives are achieved, enhancing public understanding 

Annex

4 Aquaterra: Key factors 

for the successful 

management and 

development of deltas and 

estuaries, Editor Dr. Gaele 

Rodenhuis, Chairman 

International Advisory 

Committee, Committee 

members, moderators and 

speakers.

34 Asessments for Investments | Dutch Business Case for Adaptation with focus on the case of BangladeshAsessments for Investments | Dutch Business Case for Adaptation with focus on the case of Bangladesh



Knowledge and experience on ‘delta technology’ should be shared
The science and technology needed for the sustainable development of delta areas – 

embedded in the socio-economic dynamics and cultural diversity characteristic of the many 

co-creation and exchange of knowledge and experience should be stimulated to develop 
successful strategies and best practices, and to build adequate capacities and capabilities in 

Technological xes alone cannot resolve the problem – governance and public 
awareness are also essential.
The development and management of deltas has become increasingly complex and often 

Deltas urgently need political recognition at the global level

recognition on the global level under the various policy debates such as the World Water 

Therefore, in recognition of the essential functions and vulnerable state of deltas, the 
participants of the Aquaterra Conference, including representatives from government, 
science, private sector and NGO’s from some 10 key deltas around the world, call upon all 
national delegations to: 

recognize deltas as a special category of vulnerability, 
stimulate the sharing of knowledge and experience,
promote education in delta science and technology,
facilitate a continuing global delta dialogue,

and call upon the Dutch Government to bring this message to international forums such as 

Annex

35Asessments for Investments | Dutch Business Case for Adaptation with focus on the case of BangladeshAsessments for Investments | Dutch Business Case for Adaptation with focus on the case of Bangladesh



Annex

Session Outline
The world’s climate is changing into more extreme events of rainfall and temperature 

historical data are not very reliable for future projections to be used in the design of 

for advanced technologies in the water sector where space-borne imagery and state of 

The World Meteorological Organisation uses the phrase ‘Climate Services’ to describe 

have signed in 2011 a cooperation agreement to jointly support further development of 

Session 
Goal

Sharing the opportunities of Water & Climate Services to assist 
the world’s deltas in coping with the increasing needs for spatial 
information supporting water management, food security, climate 

3. Brief outline descriptions of the three sessions at Aquaterra 2011

Water & Climate Services Session

Wednesday 2 November 2011
11:30 – 13:00 hrs, Room D202, RAI Congress Centre, Amsterdam

Conveners:  NL Covenant WCS & Delta Alliance
AquaTerra Adv.Cie:
Covenant WCS:  Ruud Grim, Leanne Reichard, Hans van Leeuwen, Dick van den Bergh
Delta Alliance:  Cees van de Guchte, Wim van Driel 
NWP:  Martijn van Staveren
Water Mondiaal:  Raimond Hafkenscheid
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Annex

Chair Dr. Raimond Hafkenscheid, Ministry of Foreign Affairs / DGIS, the 
Netherlands

Guest of 
Honour

HE Muhamma Ali Sorcar, Ambassador for Bangladesh in the 
Netherlands

Opening Dr. Raimond Hafkenscheid, Chair of the Session

Key Note 1 Global Framework for Climate Services 

Mechanism for Food – Group on Earth Observation
Dr. Piet de Wildt

Key Note 2 Dutch Cooperation on Water & Climate Services and its needs analysis 

Dr. Ruud Grim

Statements   Dr. Thai

  Mr. Rosaque João Guale, Director Hydropower Cahorra Bassa, 

information needs for operational water management in the Zambezi 

  Dr. Choudhury, Director CEGIS, Bangladesh, on information needs 
for long term climate adaptation and spatial planning in Bangladesh

Panel 
Discussion

Panellists: Dr. Piet de Wildt, Dr. Thai,  Mr. Rosaque João Guale, 
Ms Cacilda Machava, Mr. Roberto Mito, Dr. Choudbury; Dr. Grim
Chair: Dr. Raimond Hafkenscheid

1  Perspectives from Dutch Water & Climate Services:
 Response on WMO key note and country statements by Dr. Ruud 

Grim
2

possible contribution to the Global Framework for Climate Services 
by Dr. Piet de Wildt

3 Discussion on promising next steps and business cases to be 

Closing 
remarks

    Dr. Piet de Wildt
 HE Muhammad Ali Sorcar, Ambassador for Bangladesh in the 

Netherlands
  Dr.  Raimond Hafkenscheid, Chair of the Session
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Annex

Session Outline
With 1226 inhabitants per km² Bangladesh is amongst the countries with the highest 

change will result in more cyclones and storm surges, sea level rise, salinity intrusion 

on improved integrated water resources management and on developing adequate 

As the challenges Bangladesh is facing are enormous and complex,  an integrated 

In view of the fact that such approaches have not been very successful in the water 
management sector until now, a new approach using climate change adaptation and 

Session 
Goal

Sharing the challenges of Bangladesh in coping with the envisaged 
impacts of Climate Change

Ganges/Brahmaputra/Meghna Delta Session
Bangladesh

Wednesday 2 November 2011
14:15 – 15:45 hrs, Room D202, RAI Congress Centre, Amsterdam

Conveners: 
AquaTerra Adv.Cie:

NWP:  Martijn van Staveren
Water Mondiaal:  Raimond Hafkenschei
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Annex

Chair Dr. Sjef IJzermans, former Dutch Ambassador in Bangladesh 

Guests of 
Honour

  Dr. Shamsul Alam, National Planning Committee  Bangladesh 

  HE Muhamma Ali Sorcar, Ambassador for Bangladesh in the 
Netherlands

Opening Dr. Sjef IJzermans, Chair of the Session

Key Note 1 
Prof Dr Zahurul Karim, FAO, Bangladesh

Key Note 2 
Dr. Raimond Hafkenscheid, Ministry of Foreign Affairs / DGIS, the 
Netherlands

Key Note 3 
Prof. Dr. Eelco van Beek, Deltares, the Netherlands 

Panel 
Discussion

1 Responses on key notes by
  Dr. Bastiaan Mohrmann
  Dr. Khawaja M Minnatullah
  Prof. Dr. Monowar Hossain
2 Discussion: from parallel activities to cooperation between 

programmes in Bangladesh
Facilitators: Raimond Hafkenscheid & Sjef IJzermans  

Closing 
remarks

  HE Muhamma Ali Sorcar, Ambassador for Bangladesh in the 
Netherlands

  Dr. Sjef IJzermans, Chair of the Session
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Session Outline
Water related decision processes and operations require optimal understanding of 
the impacts of proposed measures and investments on related sectors such as food 

that not only address vulnerability and resilience, but also socio-economic dimensions 
and trade-offs between sectors under different scenario’s, are key to underpin sound 

down-scaling global integral assessments as a framework for decision support at 
national and programmatic levels, and on how to calibrate the output with a more 

deltas by Dutch and local institutes will provide input to discuss the relevance of such 

Session 
Goal

To present a methodology for assessments for investments, with 

relevance for IFI’s and national programming in the region

Assessments for Investments Session

Wednesday 2 November 2011
16:15 – 18:00 hrs, Room D202, RAI Congress Centre, Amsterdam

Conveners: Delta Alliance & CPWC
AquaTerra Adv.Cie:
Delta Alliance:   Cees van de Guchte, Dick van den Bergh, Hessel Winsemius, 

NWP:  Martijn van Staveren
Water Mondiaal:  Raimond Hafkenscheid
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Chair Dr. Henk van Schaik, PBL, the Netherlands

Guests of 
Honour

Dr. Henk van Schaik, Chair of the Session

Opening Assessment of environmental, socio-economic and climate resilience 
trade offs for alternative investment decisions - Framework and results 
of the Bangladesh case study
Dr. Hessel Winsemius, Deltares/PBL/Alterra, the Netherlands

Key Note 1 
investments in the delta of Bangladesh
Dr. Shamsul Alam, National Planning Committee, Bangladesh 

Key Note 2 Overview of vulnerability assessment for envisaged resilience 

Martijn van de Groep, Technical Advisor Mekong Delta Plan and Ho 
Chi Minh Master Plan, the Netherlands 

Key Note 3 
Prof. Dr. Eelco van Beek, Deltares, the Netherlands 

Panel 
Discussion

Panellists:
 Dr. Khawaja M Minnatullah, World Bank, Bangladesh
 Dr. Giasuddin Ahmed Choudhury CEGIS, Bangladesh
 Dr. Bastiaan Mohrmann, IFC, India
 Dr. Arthur Gleijm, REBEL, the Netherlands 
 Dr. Nandan Muhkerjee, BRAC, Bangladesh

1
focus countries and positioning of the Dutch water sector

2

3 Discussion on promising joint approaches in assessments for 
investments

Facilitated by the chair

Closing 
remarks

Dr. Henk van Schaik, PBL
Chair of the session

41Asessments for Investments | Dutch Business Case for Adaptation with focus on the case of BangladeshAsessments for Investments | Dutch Business Case for Adaptation with focus on the case of Bangladesh



A Bangladesh case-study

the major problems in delta regions across the world, and the required adaptation measures 

GLOFRIS was recently developed in collaboration with the Netherlands Environmental 

can be assessed for the current and future climate, considering both socio-economic and 

The global modeling instrument
The core of the modeling instrument are the global hydrological model PCRGLOB-WB 

demonstration study, the model has been forced with bias-corrected meteorological data 

Annex
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Downscaling oods

resulted in high resolution estimates of inundation depths with different return periods, 
which show reasonable resemblance with local hydrological model results and satellite data 

Fig.4: Global model 1/30 year Fig.5: Local model Bangladesh Fig.6: Dartmouth satellite  

 1/90 year max ood extent

Combining ood risk with socio-economic changes

the countries total GDP and the average number of affected people per year may increase 

the fast growth of urban areas suggests that adaptation efforts should focus on urban areas, 

 

Fig 5: Local model Bangladesh

Fig.7: Once in 30-year ood Fig.8: Change in affected GDP Fig.9: Change in affected people

 per year per year
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Global to local scale

which regions / countries are most vulnerable to global change
which changes are to be expected
where investments are required within a region
which investments are most promising

To this end, the demonstrated rapid assessment can be employed in any delta region in the 

 

 

Fig.10: Example of 

downscaling global climate 

scenarios in Bangladesh 

regarding oods:
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