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Foreword
(Frans Klijn, co-ordinator)
In May 2010 Knowledge for Climate granted
our research consortium a subsidy of €
2.050.000 to enable us to execute our
research
according
to
our
proposal.
Subsequently, we have put lots of effort into
contract and administrative work, selecting
and
appointing
personnel
and
PhD
candidates, and further planning of the
research. The website has been made live,
and communication material has been
prepared for the Conference Deltas in Times of Climate Change in
Rotterdam. When you read this newsletter, we hope to be all set.
In May we had a kick-off meeting with the team, aimed at
adjusting our common view on the focus of the research and the
connections between the various work packages. Also, the
balance between scientific depth and practical applicability was
thoroughly discussed, as we strive for the production of useful
results.
With the plans of the regional Delta Programmes now being
available, and their knowledge requirements specified, contacts
with these Delta Programmes are being intensified. Contacts are
already close with the Rotterdam-Rijnmond area, and growing in
the Southwestern Delta, Wadden Sea and Large Rivers regions.
We seek to tune our research to the needs and time-schedules of
these important stakeholders wherever possible. Similar tuning is
being performed with the STOWA programme Delta-proof.
Our team is keen to start the research activities and enthusiastic
about the possibilities to co-operate with the local and regional
stakeholders in the hotspot teams.
We look forward to co-operating with you and shall keep you
informed about interesting progress or relevant from our network
through our newsletters.
After this first issue in English, we shall continue in Dutch.

Opinions on climate-proof dikes
(Contact: Jantsje van Loon Jantsje.vanLoon@wur.nl)
Recently a report about climate-proof dike
reinforcements along the Rhine was
presented to Water Board Rivierenland. This
st
KfC 1 stage study (‘De Klimaatdijk in de
Praktijk’) was conducted by a consortium of
research institutes, consultancy firms and
local governments.
Climate-proof flood defence alternatives were
assessed for three locations along the
Nederrijn/Lek that currently do not meet the protection standards.
Aim was to explore alternatives that are so robust that the dike will
not need to be strengthened for at least 100 years when in the
future boundary conditions would change because of climate
change, higher standards, new management strategies, or new
scientific insights. Climate proof flood defenses may be
accomplished for a part of the village of Streefkerk by widening
the dike considerably on the riverside, giving the current dike body
the function of a supporting slope. As a result, existing buildings
would not need to be demolished and opportunities would be
created for new houses and other functions.
Despite higher investment costs, this climate-proof design is
expected to be economically more attractive than the conventional
solution over the course of 100 years.
Various stakeholders were asked about their views on dike
reinforcements, their support for climate-proof solutions, their
ideas about multi-functionality of the dikes and possible
constraints for climate-proof dike reinforcements. Insight in the
views of stakeholders and their level of commitment is a step in
developing a strategy towards climate-proof flood defences by
broad, multi-functional flood defence zones. This element of the
study will be extended by our consortium..
The findings of the study will be presented at a symposium on 9
December 2010.

Steering Group soon officially to be installed
(info: mailto:jan.de.goei@movares.nl)
We are very pleased that ir. Pieter Huisman has accepted
Knowledge for Climate’s request to chair the consortium’s
Steering Group. Pieter Huisman has a very long and thorough
experience in practice (Rijkswaterstaat) as well as in academic
teaching and research (Delft University of Technology).
The steering group will further consist of representatives from
various co-financing organizations and KfC-hotspots. The
following
persons are already welcomed:
Koos Poot on behalf of the Directorate General Water
(Ministry of Public Works and Water Management), (DGW),
Ludolph Wentholt on behalf of the Water Boards (STOWA)
Pieter Jacobs (Rijkswaterstaat/ hotspot Rotterdam)
Lein Kaland (province of Zeeland/ hotspot Southwestern
Delta)
The Steering Group is likely to be extended in the course of the
project with increasing stakeholder participation.

Coastal inundation and damage exposure estimation in
Jakarta
(Contact: Philip Ward, philip.ward@ivm.vu.nl)
Flood damage modelling and mapping
are key component of flood risk
assessments. Work Package 5 will
examine international examples of flood
risk
management
measures
and
adaptation policies. A start has been
made with the setup of a coastal
inundation and damage exposure model
for Jakarta, the results of which were
published in the journal Natural Hazards
in August 2010.
In Jakarta, parts of the city are flooded on a near-monthly basis.
To assess the current and future coastal flood hazard,
researchers set up a GIS-based flood model of northern Jakarta to
simulate inundated area and value of exposed assets. Under
current conditions, estimated damage exposure to extreme
coastal flood events with return periods of 100 and 1,000 years is
high (€4.0 and €5.2 billion, respectively). Under the scenario for
2100, damage exposure associated with these events increases
by a factor 4–5, mainly due to rapid land subsidence. The
researchers also develop a detemporalised inundation scenario
for assessing impacts associated with any coastal flood scenario.
This allows for the identification of critical points above which large
increases in damage exposure can be expected and also for the
assessment of adaptation options against hypothetical userdefined levels of change, rather than being bound to a discrete set
of a priori scenarios. The study highlights the need for urgent
attention to the land subsidence problem; a continuation of the
current rate would result in catastrophic increases in damage
exposure.
Full reference: Ward, P.J., Marfai, M.A., Yulianto, F., Hizbaron,
D.R., Aerts, J.C.J.H., 2010. Coastal inundation and damage
exposure estimation: a case study for Jakarta. Natural Hazards,
doi:10.1007/s11069-010-9599-1.

Climate-proofing Waterfronts in New York City through
zoning and flood insurance
(Contact:Jeroen Aerts, Jeroen.aerts@ivm.vu.nl)
The recently published report
of the New York City Panel on
Climate
Change
(NPCC)
indicates that climate change
poses
a
challenge
for
waterfront development in New
York City, given the uncertain
risks of sea level rise and
enhanced flooding (NPCC,
2010). The NPCC states that
New York City is vulnerable to coastal storm surges, which are
associated with either late summer-autumn hurricanes or more
frequent tropical cyclones in winter (‘nor’easters’). Climate change
and sea level rise are expected to increase the frequency and
severity of flood events. Therefore, it is relevant to consider flood
risk in current and planned urban development, such as
waterfronts (Aerts et al., 2009).
Waterfronts are attractive areas and intensively used for many
economic, environmental and social activities. New York City
waterfronts play a crucial role as a first line of flood defense and in
protecting New York City against the sea. The City of New York
has embarked on a climate adaptation programme (PlaNYC)
outlining the policies needed to anticipate on the impacts of
climate change. As part of this policy the Department of City
Planning is currently preparing Vision 2020: New York City
Comprehensive Waterfront Plan for over 500 miles of waterfront,
comprising New York Harbor and its tributaries, creeks and bays.
This study shows that flood zoning policies, flood insurance and
building codes are powerful tools for controlling changing land use
and reducing the increase of vulnerability to floods.
Waterfronts, however, are already subject to many more zoningand insurance regulations than upland areas. The report
emphasizes the need for improved co-operation, for example
between the National Flood Insurance Program (NFIP)
coordinated by FEMA, the NYC Building Department and the NYC
Planning Department to ensure that all existing regulations are
complied with and with maximum efficiency.

Field work on Aeolian transport and coastal dune formation
started on Ameland
(Contacts: Joep Keijsers (PhD candidate), joep.keysers@wur.nl
Michel Riksen (supervisor), michel.riksen@wur.nl)

Coastal dunes play an important role in coastal defence, but also
support nature, recreation and industry. To ensure these functions
for future generations under the uncertainties of climate change,
we will develop a computer model that simulates the interactions
between wind, sand and vegetation to form dunes.
Work Package 2 of our consortium aims at developing a model for
coastal dune formation under climate change. After building and
testing, this model will be used to explore scenarios of changing
climate and adaptation on a time scale of decades, specifically for
the Dutch coast. The results will provide a better understanding of
important dune forming processes and their sensitivity to climate,
and give insight in the effects of different adaptation strategies on
coastal dune formation.

Rhine-Meuse Estuary ‘Closable but Open’
(Contact: Ties Rijcken, T.Rijcken@Tudelft.nl)
What is the best alternative for the
Rhine estuary in the coming centuries?
Shall we rely on movable barriers, as
we do now with the Maeslant barrier?
Should we add even more (river)
barriers? Or shall we opt for a system
which is completely open, relying on
embankments to protect the Dutch
economy? Or is a dam to be preferred,
with shipping sluices for mainport Rotterdam? So far, it is far from
clear which alternative is the most attractive. In the end, the
decision will be a political one, but this decision can be supported
by scientific analysis.
Last year, Delft University of Technology and HKV Consultants
performed an analysis of the impact of more movable river
barriers in the Rhine-Meuse Estuary.
Hydraulic calculations show that under the Delta Committee 2008
climate scenario (including 1.30 meter sea level rise in 2100), all
four ‘river-barriers’ (see figure) may reduce the rise of the design
water levels in Dordrecht with 30 centimeter and in Rotterdam with
10 centimeter. Additionally, lowering the failure probability of the
existing ‘Measlant’ storm surge barrier will result in reductions of
10 centimeter in Dordrecht and 50 centimeter in Rotterdam. The
moment when design water levels will start to rise along with the
sea level may thus be delayed significantly. Nevertheless, in a
closable-open system they will eventually rise with rising sea level,
due to the probability that movable barriers will close too late or
may fail otherwise. It was also found that the unembanked
floodplain area will flood more frequently in the future because of
sea-level rise.
The study does not provide a definite answer yet to the question
whether this alternative is at all attractive. To that end, a more
thorough analysis is needed, comprising also the impact on
ecological values and the impact on the mainport activities of the
city of Rotterdam. In the coming years these impacts will be
assessed in the context of the Delta Programme,. However, it can
be concluded that including many more ‘river barriers’ is not a real
win-win solution: in some parts of the Rhine-Meuse estuary the
water levels will drop, but not as much as hoped for and at the
expense of other areas. It is a real optimization and trade-off
problem to develop an alternative for the Rhine-Meuse estuary
which can cope with possible climate change.
Concept for the Thine Delta – ‘usually open, occasional closed’

A flying start from FLOODsite
FLOODsite ran from 2004 to 2009 and involved research by 36
partners from all over Europe under the coordination of HR
Wallingford. The objective was to review and, where needed,
improve methods, approaches and concepts. The scientific
advances on approaches and methods that were developed can
now be applied in our KfC project on the regional and local cases.

These key publications, as well as various hundreds of scientific
papers and reports, are all available on FLOODsite’s website and
can be downloaded for free.
www.floodsite.net

Among the results is an overview of flood risk management
measures and policy instruments, and methods to assess their
effectiveness in reducing risk. This is inspiring material for
application in our present work.
We shall also make use of FLOODsite’s “The Language of Risk –
a dictionary for use within and outside the project”, which
summarizes the overall concepts and approach of flood risk
management, as well as of the Best Practice Guide “Flood Risk
Assessment and Flood Risk Management”. This publication is
recommended for educational purposes as an introductory text,
but it may also be of interest to many professionals and
practitioners.
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