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Recent and upcoming activities related to theme 8

Recent activities:
•
•
•
•
•
•
•
•

Meeting at Potsdam Institute for Climate Impacts
research PIK 8-2-2012
Meeting KNMI on Climate Scenarios 14-2-2012
Meeting with KvK on progress
Meeting with KvK on cross cutting issues
Preparation of Midterm Assessment 25-4-2012
Completion report for Haaglanden april 2012
Completion final report of IC5 of KvR april 2012
Final advice of Cie van Wijzen on KvR april 2012

Upcoming:
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•
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•
•

KvK meeting Theme Leaders May 2012
Mediation meeting in Austria May 2012
Midterm review report writing May June 2012
Midterm assessment 4 October 2012
PhD school on Climate Change and Uncertainty
planned for September 2012
JCAT meeting: Adaptation in Jakarta May 2012
Steering Cie Meeting September 2012
EAERE meeting Prague

WP 1 Integrating and downscaling national socio-economic scenarios
Spatial quantification and valuation of cultural ecosystem services in an agricultural landscape

Derek van Berkel
Traditionally only land cover is accounted for in climate adaptation and planning assessments.
However, in densely populated regions other services are equally important and steering land
use change by agricultural demand is not sufficient. Demands for recreation, cultural heritage
etc. are equally important and should be accounted for. This study has developed methods to
go beyond the standard land cover classifications by considering and incorporating landscape
users’ preference for the landscape.
In Work package 1, we are currently finalising a study examining what landscape
characteristics determine the value of the landscape in providing cultural services. Cultural
services form an important part of tourism amenities in agricultural landscapes. Too gain
understanding of the services valued by cultural service users, a survey was conducted with
tourist in the municipality of Winterswijk. The survey collected data on landscape preferences
for landscape features, structure and composition. This was linked to respondent appreciation
of the landscape functions of recreation, aesthetic beauty, cultural heritage, spirituality and
inspiration. To give a monetary estimate of the value of these services a willingness to pay
(WTP) exercise was conducted using photo manipulations depicting likely landscape changes.
Increased residential infill, the cutting of landscape elements for improved agricultural
production and rewilding due to land abandonment were simulated. In addition, a travel/cost
estimate of the value of landscape service was done based on respondents’ travel time. The
monetary value of cultural service is placed between €86 (WTP) and €23 (travel/cost)
person/year. Such spatial monetary understanding of the assets delivered by the landscape
can help in prioritizing areas, as well as, landscape features and structure for
maintenance/restoration, while demonstrating the importance of conserving cultural service
delivery.

Figure. Maps depicting preference for landscape a) features b) and structure and composition as
indicator of the values of cultural service; and c) land use of the case study area
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Removal of landscape elements
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Rewilding of abandoned agriculture land

Figure 4. Case study photos and photo manipulations depicting landscape processes of i) Residential
infill in the landscape ii) Removal of landscape element due to intensive agricultural production iii)
Rewildng of extensive pasture lands

Dissemination and publication
The findings have been presented at 4th ESP Conference 2011. Wageningen where it was
well received. Currently, the paper has been submitted to Ecological indicator and is in the
review process. KVK project leaders will be notified when the study is available online.

WP2 Assessing the Economic Impacts of Flood Risks
Trond Husby, Henri de Groot and Marjan Hofkes
The number of casualties attributed to natural disasters, such as major floods, have declined
steadily over the past decades. Early-warning systems,stricter building codes, better
evacuation routines and so on, have all contributed to making disasters less deadly. But at the
same time, the economic costs ofdisasters are increasing. The re-insurance company Munich
Re estimates theeconomic costs attributed to natural disasters in 2011 to 380 bn. USD, a new
record. The main explanation behind the increase in economic impact appears to be an
increasing concentration of population and GDP in areas at risk. This fact raises some
puzzling policy-questions. Is the long-run spatial distribution of population and economic
activities a result of random growth processes, largely out of reach of policy makers? Or can
policy interventions, even temporary ones, have the potential of altering this distribution? If so,
there is the possibility that the increase in exposure came partially as a by-product of political
decisions. We have carried out an empirical study of the population dynamics resulting from
the flood that hit the Netherlands in 1953 and of the mitigation measures that followed it. A
dynamic difference-in-differences analysis revealed that the flood had an immediate negative
impact on population growth, but discernible long-term effects. The mitigation efforts, gathered
under the Deltaworks Programme, were on the other hand found to have had positive effects,
persisting through time. Our results suggest that the combined long-term effect of the flood in
1953 and the mitigation measures that followed was an increased concentration of population,
and presumably also wealth and production, in low-lying coastal areas.

WP3 Interactive development of spatial adaptation strategies
Tessa Eikelboom and Ron Janssen
In this period we had the chance implement and test our tools in three workshops. On Texel
drawing tools were applied to validate model results and to explore problems and
opportunities for adaptation measures. For the second workshop in Zevenblokken, a
simulation tool supported the design of options for water management and in the third
workshop in Friesland, an evaluation supported comparison of water management
alternatives.
Texel
The aim of the Texel workshop was to make a first inventory of potential effects of climate
change on agriculture. Analyses of the effects of climate change on salinity and water level
were carried out beforehand, using a hydrological model (Witjes, 2011). The resulting maps
were used as input for the workshop. Drawing tools were used to support the validation and
exploration of the maps. The first drawing tool was used to indicate parcel ownership (figure
1a). Second, the farmers were asked to indicate areas that they estimated to be too wet, dry
or problematic for their farming activities based on the water level map of the current situation
(figure 1b). Thirdly, the drawing tool was used to propose adaptation measures (figure 1c).

Figure 1. Drawing results: a) Ownership parcels, b) Validation of model results, and c)
Identification of measures

Zevenblokken
The objective of the Zevenblokken workshop was to design options for water management.
This meant that the task was to design a future spatial configuration that includes adaptation
options. The first map showed the water surplus (figure 2a) and the second map was a value
map for agriculture (figure 2b). After the identification of possible measures by drawing, a
simulation tool was provided to design options. The simulation tool consists of a control panel
with three types of measures to choose from: 1) changing the water level of the ditches; 2)
changing the surface height; and 3) applying drainage (figure 2c).

Figure 2. Simulation tool: a) Water level, b) Value map for agriculture, and c) Control panel.

Friesland
In Friesland, the aim of the workshop was to compare water management alternatives. Figure
3.1 was used to identify parcels where the agricultural value may decrease. Multicriteria
analysis was used to calculate total scores for all objectives (figure 5b).

(a)

(b)

Figure 3. Difference in agricultural value between current and alternative plan (red circles are
bottlenecks)

In all three case workshops, spatial support tools were tailored to the regional context.
Interactive spatial tools provide access to a collection of best available data for a specific
region. Workshop results showed that interactive participation promotes stakeholder
involvement and encourages knowledge exchange and acceptance of adaptation options.

WP 4 Visualization of information on climate change
Gerwin de Haan
In work package WP4, we work on the technical improvements of flooding simulation and its
visualization, with the goal of providing an interactive environment to study flooding scenarios.
On the simulation part, we were successful in implementing a new "subgrid" data structure to
significantly accelerate simulations, up to a point where they become interactive to control.
The research prototype allows interactive addition of rain and run-off simulations, and is being
extended to include dynamic changes in the landscape such as making a breach in a dike. In
the visualization prototype, we integrated the realistic visualization of waves and ripples to
depict the flow direction of the water flow, directly in the landscape formed by the AHN2 height
model.
New PhD student Christian Kehl will focus on the tight integration between 3D visualization
and simulation environments, which also allows for more acceleration of simulations by
making use of hardware-acceleration on graphics cards. The visualization results have been
demonstrated to numerous Waterboards and were at shown at large domain-specific venues
such as the Waterkader Haaglanden Conference. Finally, together with the HPCV-center from
RUG Groningen, our WP team received shared 3rd price in the national "Enlighten Your
Research 3" contest, organized by Surfnet and NWO. This includes support to use national einfrastructure such as data storage, cloud-computing and networking, which we will use to
improve on the distribution of our visualization and simulation results.

WP4 Visualisation of information on climate change

Monique de Groot

The Hotspot Haaglanden is one of the case study areas within Theme 8. On the 10th of November
2011 a workshops with policy makers of the different municipalities, the Province and the Water Board
was held. Aim of the workshop was to identify the main issues for Urban Heat Island effect and urban
development. An urban heat island (UHI) is a metropolitan area which is significantly warmer than its
surrounding rural areas. The temperature difference usually is larger at night than during the day. The
nighttime effect of UHIs can be particularly harmful during a heat wave, as it deprives urban residents of
the cool relief found in rural areas during the night. Based on temperature measurements for Rotterdam
a correlation between the urban density, building height and green areas was found (Heusinkveld,
Koekoek, 2011). They developed a formula that can predict the amount of nights that the minimum
temperature stays above 20 degrees Celsius. We have combined this UHI formula with the socialeconomic development scenarios of the National Environment Assessment agency (PBL) and the
climate scenario’s of the Royal Dutch Meteorological Institute (KNMI). In the end we have projected it
on the area of Haaglanden, resulting in nine Urban Heat maps. The figure below shows one of the
visualisation technique used to express such amount of information for the city of The Hague. During
the workshop we have presented and tested some other techniques. Info: Monique.degroot@wur.nl

Economic modelling and assessment of the impacts of climate change and adaptation strategies of freshwater
resources

WP6 Cost benefit analysis and evaluation tools for adaptation options
Paper 1 Optimal investment in dikes with learning - Thomas van der Pol
Many countries around the world are challenged to recurrently heighten their sea and river dikes for
reasons of, for instance, economic growth, climate change impacts on water levels or soil subsidence.
However, current sea level rise predictions and estimated effects of climate change on peak river
discharges are highly uncertain.
Since dikes place a significant burden on the public budget, optimal investment in dikes over time
is of major importance to governments of countries with flood prone densely populated areas or low
lying areas representing significant economic activity. It is likely that uncertainty about sea level rise and
peak river discharges will be reduced over time as time series grow longer and climate, meteorological
and hydrological research progresses.
In a first paper we explore the impact of the resolution of uncertainty on dike investment strategy
and costs. We build on previous work in which the rate of the structural water level increase is
presumed to be constant over time. We introduce an extension to study the maximum impact of
learning about this rate. We assume that expectations about the rate of the structural water level
increase do not change till some ‘time of learning’ and that afterwards full information is available.
Numerical solutions are obtained with the application of a ‘shortest path’ procedure (‘Dijkstra’s
algorithm’). We use the original version of the algorithm in a hierarchical procedure.
The analysis shows that any multi-period dike heightening strategy is an artefact. Despite that we
have only considered a single source about which full information can be received the ability to learn in
the future, by definition, implies a need for adjustable investment strategies. An optimal strategy
anticipates the possible arrival of new information. When the exact moment of the information arrival is
known it is intuitively easy to understand what an optimal strategy could be. For instance, Figure 1 (a)
displays what one would do for an aggregated dike ring (5: Texel) when we would know that the actual
sea level rise rate is revealed after 80 years.

Figure 1 Optimal dike heightening for an aggregated ring 5 calibration when the time of learning is
known (left panel) or optimal action till the time of learning when this time is stochastic (right panel

However, it is hard to tell when learning will take place. For this reason we have also investigated the
case where the time of learning is not known in advance. Instead, we presume that it is possible to
identify a time of learning probability distribution. We furthermore allow a non-zero probability that no
information will be received ever. The result is shown in Figure 1 (b). We find that optimal action is
different from the one obtained with a reactive approach, but the difference both in terms of total
expected costs and with respect to the dike heightening strategy to follow up to the time of learning is
not very pronounced. However, conclusions differ per case as the results are highly sensitive to the
distributional assumptions with respect to the rate of the structural water level increase, the probabilities
of learning over time and the chosen discount rates. Generally, total costs are overestimated with an
inflexible strategy. The cost reduction can be several percentage points when implementing a best
flexible strategy instead. However, when comparing such a strategy to a reactive strategy, defined as a
base case probabilistic sea level rise strategy combined with a best response as soon as information
comes in, the performance is similar. The cost reduction which can be obtained by anticipating
information rather than reacting to it is for most cases less than 1% under the chosen assumptions.
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