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| ntroduction

The Dutch co-location is centred within the triamfgrmed by the three academic
partners Utrecht University, Delft University of drenology, and Wageningen
University. The co-location also includes knowledg&itutes which accelerate the
transfer of scientific knowledge towards practi€®Q, Deltares, and Wageningen
UR/ DLO Foundation), and governmental partners\{idce of Utrecht and the
region Rotterdam-Rijnmond). The co-location cemdrelosely associated with
public-private partnership programmes includingdiétedge for Climate,' which
focuses on urban deltas, and 'B-Basic,' focusingeam bio-based production
concepts for industry. Governmental partners withalate growth by co-investing
and/or as lead implementation customers. Stadskdetierdam and the Province of
Utrecht are two specific pilot areas in which m&iynate-KIC projects can be tested.

The Dutch consortium has world leading expertiselimate mitigation and
adaptation. The consortium’s expertise is focusethterdisciplinary research into
adaptation in urban deltas, low-carbon energy systiacluding bio-renewables and
CCS, water management, agriculture and land usadition it has significant
research facilities and pilot areas in which inrtmraprojects concerning water risks
and low-carbon cities can be tested with scalaitbésp There are strong links with a
host of private partners ranging from SMEs and gliascy firms to large
multinationals such as DSM and Shell.

Interim Co-Location Lead Prof.dr. Bert van der Zwaa
+31 30 253 5117
bzwaan@geo.uu.nl

Programme Coordination teams

Assessing climate change and managindr Eddy Moors

its drivers +31 317 488745 / 486543
office.ess@wur.nl
Transitioning to resilient low carbon Ir C.L. (Kees) van Deelen,
cities +31 88 86 62022
kees.vandeelen@tno.nl
Adaptive water management Dr Cees van de Guchte

+31.88335 8897
cees.vandeguchte@deltares.nl

Zero carbon production systems Prof. Dr. Ir. Luak der Wielen
+31 15 278 2361
l.a.m.vanderwielen@tudelft.nl

Interim Research and Innovation Team Prof Dr Wikdd#ino
+31 317 486547
wim.cofino@wur.nl
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The partners which make up the Randstad co-locationan indication of their
interests are summarized in table 1.

Main area’s of interests

Partner

Assessing

climate
change and
managing
its drivers

Transitioning
to resilient,
low-carbon

cities

Adaptive
water
management

Zero carbon
production
systems

Strategic
roadmaps

Delft University
of Technology

Deltares

Province of
Utrecht

Stadshavens
Rotterdam

TNO

University of
Utrecht

Wageningen
University and
Research Centre
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Delft University of Technology (TU Delft)

In the past 165 years, TU Delft has developedangtobally renowned University in
the technological sciences which currently hascadamic staff of 2800 people and
more than 15000 students. The world populationgvdlw significantly in the coming
decades, the quest for greater economic prospeititgontinue worldwide and have
a large impact on the natural resources of ourgblaviajor technological
breakthroughs will be essential in order to satpfgple’s basic needs. TU Delft is
highly motivated to address this challenge andtdrdute significantly to the
development of responsible solutions to urgentetatproblems in the Netherlands
and the rest of the world. To this end, TU Delfsseself to develop new, ground-
breaking insights that will pave the way for thgemtly needed technological
breakthroughs (knowledge as a product). A key @iattis vision is to realise world-
level multidisciplinary research and design withieéw to sustainability. The faculties
and unique large-scale technological researchtfasiat TU Delft will play a key
role in realising this vision. TU Delft disseminatiés knowledge by training highly
gualified knowledge workers and by stimulating &pplication of research results
(knowledge as capital). Its programmes are intenally attractive. One of the
driving aims behind the vision is to attract andisg a variegated pool of talent.
Education and research, both important preregsisiteknowledge valorisation, are
interwoven and harmonised. Research at TU Detitganized in four ‘Delft
Research Initiatives’ (DRI's) which are given iretfollowing table.

Delft Health initiative Delft Environment Initiative
Prof.dr.ir. L.J. van Vliet Prof.dr.ir. N.C. (Nick) van de
Giesen
L.J.vanVliet@tudelft.nl N.C.vandeGiesen@tudelft.nl,
+31 (0)15 27 87989 +31 (0)15 27 87180/+31 (0)15
27 81646
Site: environment@tudelft.nl
http://www.tudelft.nl/live/pagina.jsp?id=b338c70a-
f96¢-4ca2-bff0-07b01e891465&lang=en www.environment.tudelft.nl
Delft Energy Initiative Delft Resear ch Initiative

Infrastructures & Mobility
Prof. Dr. Ir. Luuk van der Wielen
+31 (0)15 278 2361 Prof.dr.ir. J.K. Vrijling
l.a.m.vanderwielen@tudelft.nl

J.K.Vrijling@tudelft.nl

Prof. dr. ir. Tim van der Hagen tel: +31 (0)15 27 85278

+31 (0)15 278 2105 +31 (0)15 27 85278
t.h.j.J.vanderhagen@tudelft.nl infrastructures@tudelft.nl
Site: www.infrastructures.tudelft.nl

http://www.tudelft.nl/live/pagina.jsp?id=056bdfbd-
cclc-48cb-80da-b621alcd39e3&lang=en

Information on partners which make up the Rand€&w@adocation, page 5
Version March 17, 2010



Contact details: the contact persons given in tegipus table can be approached for
information. The overall responsible and contactifinovation/valorization is:

Prof. drs. M. (Marco)Waas

M.Waas@tudelft.nl

tel: +31 (0)15 27 85401

Programme: Assessing climate change and managingitsdrivers

TU Delft Programme coor dination:

Prof. Dr. ir. HW.J. (Herman) Russchenberg
H.W.J.Russchenberg@tudelft.nl

tel: +31 (0)15 27 86292

Prof. Dr. H.J.J. (Harm) Jonker
H.J.J.Jonker@tudelft.nl

tel: +31 (0)15 27 86157

Monitoring the environment

It is important to be able to make reliable statets@bout ‘the climate’ and to
determine accurately whether human intervention&kwonot. TU Delft develops the
essential methods, sensing techniques and modatstwately define our
environment.

Coordinator: dr.ir. H.W.J. (Herman) RusschenbemmBte Sensing of Environment,
H.W.J.Russchenberg@tudelft.af31 (0)15 27 86292

Solutions for the CQ problem

In the short term, our growing energy requirememnot be met fully through
renewable sources such as solar or wind power. igrmlend storage of C{ran
offer a temporary solution. TU Delft is seekingegtated solutions in every step of
that process, from catchment and transportatidghdstorage itself, including the
accompanying societal issues.

Coordinator: dr. J.J.C. (Hans) Geerlings, chaiki@se CCS TU Delft,
J.J.C.Geerlings@tudelft,nt31 (0)15 27 82615

Combined Laboratories for Environmental Research(EAR)

Many environmental issues relate to gas and flems through soil, water and air.
TU Delft has many leading laboratories that studlghsflow mechanics, from the
micro to the macro level. Within the Delft Enviroent Initiative, this research will
be brought under one heading, making CLEAR thedsggcademic environmental
research institute in Europe.

Coordinator: prof.dr.ir. J. (Jerry) Westerweel,iflMechanics,
J.Westerweel@tudelft.nl

Underground CO2 Capture and Storage (CCS)

In order to stabilize the world’s atmospheric C@aaentration, serious reductions in
carbon dioxide emissions are a necessity. TU Detktarchers are looking into the
possibilities of useful underground CO2 storage.
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http://www.citg.tudelft.nl/live/pagina.jsp?id=0d Zix5-73b0-42d8-bb3b-
ebe69b21c7ec&lang=en

Seismic Observatory for Imaging and Monitoring (LOYR)

Seismic surveying has always been rather expensiv¥eAR will give TU Delft
researchers the chance to get images of the sabsurf a completely new way and
monitor subsurface changes using time-lapse seismic
http://www.citg.tudelft.nl/live/pagina.jsp?id=c02dfa-0861-4fc9-86ec-
cl3a9ab34dae&lang=en

EUCLIPSE is an European Union funded research progre. This aims to reduce
the ambiguities present in current climate modglstedding more light on the role
played by clouds in climate change. Delft Universit Technology (The
Netherlands; TU Delft) and the Royal Netherlandgeédeological Institute (KNMI)
are participants in this European programme.
http://www.tnw.tudelft.nl/live/pagina.jsp?id=2fc1068-4ecb-481d-97ea-
9c9lebfO0aa77&lang=en

Programme: Adaptive Water M anagement

TU Delft Programme coor dination:
N.C.vandeGiesen@tudelft.nl

+31 (0)15 27 87180

Prof.dr.ir. M.J.F. (Marcel) Stive
M.J.F.Stive@tudelft.nl

tel: +31 (0)15 27 85487

Sustainable delta technology

The availability of natural resources and transpossibilities make river deltas
attractive residential population lives in thesaawyic environments. But deltas are
also vulnerable. How can we maintain the advantafjéging and working in these
low-lying areas, without endangering the safetyhefresidents and investments in
changing circumstances?

Coordinator: prof.dr.ir. M.J.F. (Marcel) Stive, @iengineering,
M.J.F.Stive@tudelft.nl +31 (0)15 27 85487

Urbanisation in Delta area

Deltas are attractive areas for settlement duledio tertile soil and the strategic
linkage of different networks for water and lanansportation. This is why deltas
throughout the world are so densely populatedhAtsame time, however, there is a
constant danger of flooding and ecosystem destnuctiU Delft is working at home
and abroad to create an attractive, safe livingrenmnent for delta areas where urban
quality of life can be combined with economic deyghent, safety and nature.
Coordinator: Professdtan Meyerof theFaculty of ArchitectureChair of Urban
DesignV.J.Meyer@tudelft.nl tel: +31 (0)15 27 85963

FilterXpert: monitoring the operation of sand filtes online

Virtually all Dutch water companies use sand fgtar their water purification
facilities. The filters capture dirt and removestitved substances such as iron and
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manganese. They also mediate the conversion of ammo
http://www.citg.tudelft.nl/live/pagina.jsp?id=d7@da-e99a-462e-9d4b-
2da341603e83&lang=en

Urban Riverfronts: flood protection and more

In Dutch river cities current flood protection iem insufficient. TU Delft is
researching ways to improve flood protection inaurlareas by creating
multifunctional and adaptable flood defenses.
http://www.citg.tudelft.nl/live/pagina.jsp?id=70adi®6-f415-4051-ab59-
16d5972f3f86&lang=en

Building with Nature

'‘Building with Nature' is the name of a programnmaed at building up a body of
scientifically based knowledge, expertise, resaaiaged design concepts for the
sustainable management of coastal, delta andmvegigions. TU Delft takes a
multidisciplinary approach to this programnhtp://www.ecoshape.nl/home

Programme: Zero Carbon Production Systems

TU Delft Programme coor dination:
Prof.dr.ir. L.A.M. (Luuk)van der Wielen
L.A.M.vanderWielen@tudelft.nl

tel: +31 (0)15 27 82361

How can biomass be used sustainably?

Biomass, such as plant waste, offers an enormaesfia as a green alternative for
fossil fuels for example for the aviation and sligpindustry and freight transport.
It also serves well as raw material for the chefraca materials industry. The
biomass as such is, however, not always readyg@ndg it is only truly

sustainable when it is not in competition with greduction of food.

The use of green (bio-based) raw materials focttemical, materials and energy
industry can only be sustainable if there is a gomldnce between ecological,
humanitarian and economic goals. Biotechnologyrep to apply non

edible plant waste effectively as a basis for btgu

Making raw materials available

To be able to use biomass, such as plant wastegaesen raw material, micro-
organisms need to be able to digest the energgss(sugars) present in the material.
These organisms are not always able to do thatalgtuResearch is aimed at
adapting the properties of these organisms, sublales's yeast, in such a way that
they will also be able to digest sugars that docoote naturally to them.

From nutrient to final product

To be able to apply micro-organisms as 'live fae®yit is essential to meticulously
design, regulate and optimise the entire produgiimeess from nutrient to final
product. Only then a small number of nutrients loaturned into a broad range of
bioproducts. For example biofuels such as bioethamd biobutanol, biochemicals
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and biomaterials, such as bioplastics. To enalgéniplementation of the production
process, researchers look into how it can be ugddedm the lab to an industrial
environment.

Waste as raw material

Soil and water contamination are often caused byttumulation of non degradable
fossil materials. Research is conducted into tloegss micro-organisms apply to turn
this waste into valuable products, such as biopkdhat are biodegradable. Another
area of study focuses on how micro-organisms camwaste streams to strenghten the
soil, for example in dikes or foundations.

Coordinator Professor Luuk van der Wielen facuftypplied
Sciences Biotechnology L.A.M.vanderWielen@tudelft.nltel: +31 (0)15 27 82361

Some sample projects & programs:

B-Basic is a consortium of universities, research insbng and industry. The
programme focuses on the development of new bieebpsoduction concepts for the
chemical (and energy) industry which are rootethencurrent explosive increase in
fundamental insights in molecular biology througk genomics revolution,
combined with advanced bioprocess technology arsdieg chemical knowledge.
http://www.b-basic.nl/index.html

Clean Tech Deltais a New Green Deal: a collaboration of trade iaddstry,
education and government to stimulate innovatiah@ean technology and then
implement it. Innovation and clean technology ie Delft-Rotterdam region is
creating sustainable solutions which can be apg@lidabth regional and international
levels.http://www.cleantechdelta.com/eng/

Programme: Transitioning to resilient, low-carbon cities

TU Delft Programme coordination:
Prof.dr. P.J. (Peter) Boelhouwer
P.J.Boelhouwer@tudelft.nl

tel: +31 (0)15 27 81908

Dr.ir. F.D. (Frank) van der Hoeven
F.D.vanderHoeven@tudelft.nl

tel: +31 (0)15 27 88462

Electrical transport
The future of transport is electric. Why? Becausetec motors are far more efficient
than internal combustion engines. An electric viehomly uses half the amount of
fuel that is needed for a conventional vehicle waithinternal combustion engine.
Electric cars will become progressively more sunsthie as the sustainability of
electric power generation is improved. TU Delftesearching:

= accumulators and batteries

» the charging infrastructure for electric cars

= the electricity grid
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= the transition to electric transport (vehicle, asftructure, integration into the
grid)
Coordinator Profess@ees de BontDean of thd=aculty of Industrial Design
Engineering C.J.P.M.deBont@tudelft.itél: +31 (0)15 27 83564

The Zero Emission era

What ingredients are needed to create a cleart, @uiesafe transport system?

Thirty per cent of all CO2 emissions in the Netheds arise from road transport.
Aviation and international shipping have not yeehécluded in this calculation. In
any event, the aircraft, ships and cars of theréutoust either drastically economize
on fossil fuels or switch to alternatives. The tilag between the initial conception of
new technologies and their large-scale implemesriatan, however, be as much as
40-70 years. Researchers at TU Delft are now wgrkima Zero-Nuisance Aircraft,
with attention no longer focused on just one aspétie aircraft (as in the past) but
simultaneously on several aspects, such as thefusaterials, design (aerodynamics),
more efficient engines and alternative energy ssirthanks to this approach, the
burden placed on the environment, on local resgdantl on passengers at every level
will in future be reduced to a minimum.

Coordinator Professddichel van Toorerof theFaculty of Aerospace

Engineering M.J.L.vanTooren@tudelft.riel: +31 (0)15 27 84794

Harbor of the future

What will the port of the future look like?

A transport hub such as the port of Rotterdam reguefficient deployment of
technology and transport in order to prevent neyistecal problems. The port of the
future will quickly and painlessly get to grips wihandling and transporting both old
materials and goods and new ones (such as biomdd\gG).

Coordinator Professafan Ligteringerof theFaculty of Civil

Engineering H.Ligteringen@tudelft.ntel: +31 (0)15 27 84285

Metropolitan Parks

Are metropolitan parks the answer to urbanisation

Metropolitan parks must improve the quality oélih the densely populated
Randstad conurbation. These parks offer the inhatsitand visitors to the region an
attractive leisure environment. At the same timeeghrks give a metropolitan area
structure and significance and they can help tege&frd the region against climate
change. In this way metropolitan parks can senmatect cultural heritage and
ecosystems. Living, working and leisure will go dan hand in the Randstad of the
future.

Coordinator Professdfdaurits de Hoogf theFaculty of

Architecture C.M.deHoog@tudelft.ntel: +31 (0)15 27 81931

Efficient traffic flows

How can we provide reliable information on the mef§icient, safest, fastest and
cleanest transport method at a certain time?

Every day, large volumes of people and goods niadie way from, to and within the
cities of the Randstad: commuters, business tergeltiay trippers and also building
materials, fuels and consumer products. This csdeaéfic: cars, trains, barges and
bicycles. Sudden hold-ups, caused by accidentgheeeonditions or engineering
works, can block the flow of traffic altogetheraténg to uncertainty over journey
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times, increased costs and environmental pollufitiis must change. In the future,
anyone who wishes to travel will have access teaandess, multi-modal transport
system. At any given time, up-to-date informatiol ae available about which form
of transport is most efficient, reliable, safetfasd clean at that particular moment.
CoordinatorArjan van Binsbergenf theDelft Transport Research

Centre A.J.vanBinsbergen@tudelft.tél: +31 (0)15 27 86046

Urban Environment

What makes a house, a district or a city sustagnabd climate proof? It is vital for
the future that we design and use our urban aneasonomically and
environmentally sound ways. Together with Rotteraaomicipal authority, TU Delft
is seeking concrete ways to develop climate pradiesc

Coordinator: dr.ir. M. (Marjolein) Spaans, Urbarvei®pmentM.Spaans@tudelft.pl
+31 (0)15 27 82987

Some sample projects & programs:

Next generation infrastructures

Infrastructures, such as roads, rail roads, watggywaaterworks, gas and electricity
grids and telecommunications connections, playaialrole in society. Although
most infrastructures started off as separate n&ymowadays most of them are
interconnected. Telephone calls are made throuiglle cand who knows one day the
gas grid will be used for the transport of hydragérs not just this technical
entanglement that makes infrastructures complex
http://www.tudelft.nl/live/pagina.jsp?id=819ac27#B-461f-9ab8-
d9be7eebf20b&lang=en

D-INCERT. TU Delft is the initiator othis national platform involving
research/educational institutions and companieswaims to acquire and share
knowledge and understanding of electric transpdft & view to accelerating learning,
exploiting economic opportunities and supporting development of clean and
sustainable transpotittp://www.d-incert.nl/
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Deltares

Deltares is a leading research institute for watel subsurface issues with its base in
the Netherlands. Throughout the world, our advargzkrtise enables safe, clean
and sustainable living in deltas, coastal areagiaedbasins. With this goal in mind,
we develop knowledge, innovative products and sesyipool our knowledge with
others, and make the results available. We adwgergments and the private sector,
and use our expertise to make sound and indepeadsessments of the physical
condition of deltas, coastal areas and river basins

This range of roles can be seen in our work througthe world. Our work picks up
where others leave off, often in the exploratoagss of a project, with independent
advice using the latest advances. In this respeatoMaborate intensively with
universities, research institutes as well as theap sector. We extend our knowledge
base in government research programmes and corgsszrch for contractors and
the engineering sector. In the process, we enceunmgvations, and speed up the
pathway making new advances available for appboat practice.

Economic developments, rapid urbanization and aged impacts of climate change
provide huge challenges and opportunities for imtiee concepts and approaches.
Deltares supplies answers by combining knowledget@chnical expertise in water
and subsurface management issues with an underggasfcpolitical, administrative
and economic governance processes. This intertdrsip approach, our independent
position, and our role as an authority with a rapiah for integrity mean we can get
pro-actively involved in public debate, implemewgtiour strategic principle:

‘Enabling Delta Life’.

Our expertise

Water and the subsurface involve not only techrnoldgssues, but also natural
processes, spatial planning and administrativelegel processes. We apply our
understanding of those processes in an integraggdimproving the quality of life in
deltas, coastal areas and river basins. The irteyegpproach allows us to come up
with innovative solutions. In the Netherlandssiknown as ‘delta technology’.

Deltares
* employs 900 water and subsurface experts

* is a non-profit organisation with an annual turmoee€100 million
* has 75% of its work in Europe, and 25% elsewhetberworld
* www.deltares.nl

With regard to the programmes of KIC-Climate, auerests are: Assessing and
Managing Climate Drivers, Resilient and Low-Carlogres, Adaptive Water
Management, Low Carbon Production Systems.

KIC-Climate contact person:
Hero Prins

Deltares

Princetonlaan 6

3584 CB Utrecht

The Netherlands

E-mail: Hero.Prins@deltares.nl
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Tel: +31(0)88335 7847
Fax: +31(0)88335 7856

Programme: Assessing climate change and managing itsdrivers
Deltares has an extensive track-record in assefsmignpacts of climate change on
the hydrological cycle. It collaborates intensiveligh the Netherlands
Meteorological Institute on coupling hydrologicabdels to the climate change
scenarios envisaged, among others in the Dutch Kunye for Climate research
programme. It thus provides a sound basis for p@ltvice and further analysis of
possible mitigation and adaptation measures, faclwtine so called ‘tipping point
analyses’ provides a useful framework. The same dfhydrological models is
being used in various river basins and deltas ard¢li@ world. Here, a framework of
analysis is available within the established IWRMI #CZM approaches, while for
global assessments the Netherlands Environmensésgant Agency’s instruments
such as IMAGE are being upgraded with the Delthy@sological modules. Through
the International Groundwater Resources Assess@mmer — IGRAC section within
Deltares we provide world wide assessments of ghaater aquifers. Socio-
economic and enabling governance aspects are addrgssed also by Deltares.
Deltares further collaborates with private sectatips to explore, develop and
implement innovative approaches stemming from épédrdevelopments in the IT
environment, such as the use of newly developedassors which may firmly
enhance the availability and analysis of on-linead&his is in favour of the
operational functioning of real time early warngygstems and rapid assessments, and
thus an asset for every day as well as disasteagesment decision making.

Deltares participates in the EU funded SCENES ptoater Scenarios for Europe
and Neighbouring States. This project developsaanadyses a set of comprehensive
scenarios of Europe's freshwater futures up to 2025vers all of Greater Europe
reaching to the Caucasus and Ural Mountains, arlddimg the Mediterranean rim
countries of north Africa and the near East.

The scenarios provide a reference point for long tetrategic planning of European
water resource development, alert policymakerssaakeholders about emerging
problems, and allow river basin managers to tegonal and local water plans
against uncertainties and surprises.The SCENE®qirdglivers combined qualitative
and quantitative scenarios.

SCENES is planned as a 4-year Integrated Projebtaniotal budget of 10.1 million
EUR, of which 7 million EUR is contributed by th&JE
http://www.environment.fi/default.asp?contentid=360&lan=EN

Deltares has a specific interest in assessing amhging extreme events, and finding
innovative concepts and approaches not only fronmtagrative water management
or technological perspective, but also by strorghphasizing the innovation cyclic
processes involving knowledge and research insfifuhe private sector as well as
relevant government entities. Deltares has exterssxperience in working in
communities successfully addressing the innovatemadox.

KIC-Climate contact person for this programme:
Hanneke van der Klis
Deltares
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P.O. Box 177

2500 MH Delft

The Netherlands

E-mail: hanneke.vanderklis@deltares.nl
Tel: +31(0)88335 8180

Fax: +31(0)88335 8582

Programme: Transitioning to resilient and low-carbon cities

For sustainable development we have to reducentfieoemental footprint of urban
developments. Urban areas are highly parasiticir Exéstence depends on a
sufficient supply of e.g. water, energy, food, ting material and a sufficient
capacity to drain stormwater and waste water, gggblaeat and other wastes to its
surroundings. Moreover the world faces rapid urpaition, in particular in deltas and
river flood plains, making impacts worse. In aduitiurban areas are slow in
adapting to new technological, economical, climagaial, demographical and social
development. This makes cities and their residenitserable. On the other hand,
residents continuously try to improve the qualityreir living environment and
industry tries to optimize their production proeesslo support and realize all these
objectives we have to transition to adaptableliessicities with low (carbon)
emission levels.

Vulnerability assessment

Quantifying the vulnerability of urban areas isratfstep in the transition process.
Vulnerability depends on the risk of exposure treme conditions, the damage
sensitivity and the in time adaptability of thesig buildings, infrastructure and
organization. Climate change will influence the esyre to flooding, droughts, heat
stress and land subsidence. Exposing vulnerabldithgs and infrastructure to these
extreme conditions could result in socially andrepuically inacceptable damage.

Climate resilient urban development / redevelopment

Developments in climate, technology, economy aherfields require the urban
system to be flexible and robust. Adaptation otllase, soil, water system, buildings
and infrastructure as well as non-structural messoan be made to reduce the
sensitivity and damage of extreme conditions. Aexitiho the structural capacity of
the urban system to avoid damage we can strengtleeroping capacity, the recovery
capacity and the adaptive capacity of the urbatesysAll structural measures
require attention during the phases of planningigie construction and operation &
maintenance. This requires a transition in urbareld@ment and urban renewal.

Robust urban water systems

More heavy rainfall is expected to occur due tmelie change and urbanization of
regions. In order to be able to cope with theseserainstorms we have to increase
drainage capacities and/or the on-site storagectgpa our urban drainage systems.
This requires larger drains, pumping stations atchestorage capacity in our urban
surface waters. And extra storage means extraftargiorage, in a city that is short
of space. Alternative could be the use of locamBbn measures such as green roofs,
infiltration trenches, infiltration swales and ottseistainable urban drainage systems
(SUDS). Question is: How much and how many do wexdrte be effective?

Deltares works on urban drainage design includid®S and groundwater level
management, urban flooding simulations and floazklnd mapping. The effect of
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urban groundwater extractions on land subsidenamape systems and flooding risk
is evaluated and translated into relevant urbamage and water supply policies.
Such urban water plans are common in the Netheslaatihardly known abroad, so
far.

And how about the effect of these systems on thenepality, during wet and dry
spells? Eutrophication of urban waters is a righ th to be controlled. Creating a
good and robust chemical and ecological water tyusilistains the functions that
urban water can serve, such as water recreatiowatet supply, in addition to
supporting a healthy aquatic ecological water sgste

Stormwater utilization

For good reasons we invested a lot in a perfenkohg water supply. Public health is
at stake. However, for low end purposes such @gtron, fire fighting, cleaning and
toilet flushing collected stormwater or polishegatment plant effluent could provide
a valuable water resource as well. This would redbe need for drinking water
imports and the environmental impact of these ingavithout deteriorating public
health. Stormwater runoff, local groundwater, stcefavater and subsurface drainage
water can be used as a source as well.

Water for heating and cooling

A very significant part of the energy consumptidrudan areas is used for heating
and cooling. Water can be used efficiently andatiffely both as a heat source and
for cooling. Urban surface water, rivers and lakeseffective solar collectors in
summer. This heat can be harvested and storednequifer thermal energy storage
systems, using the local groundwater as a storagkum. The collected heat is used
in winter for thermal energy supply to houses aniitings, while the same system is
used in summer to cool these. Moreover, water eamskd effectively to cool
buildings, houses and roads by evaporation. Wetmamnts, blue and green roofs,
green walls, and other methods of direct and ictiegaporative cooling substantially
reduce conventional energy consumption by tradafiair conditioners.

KIC-Climate contact person for this programme:
Frans van de Ven

Deltares

Princetonlaan 6

3584 CB Utrecht

The Netherlands
E-mailfrans.vandeven@deltares.nl

Mob: +31(0)6 5183 5010

Fax: +31(0)88335 7856
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Programme: Adaptive water management

Climate change will bring profound changes to ttas/water is perceived and
managed, both within Europe and globally. Changvegther patterns and rising sea
levels will lead to more pronounced droughts in e@reas and floods in others.
Reliable water provision to existing urban and reravironments will be increasingly
difficult. Improving human welfare against this kdoop represents both a challenge
to science, technology, and policy as well as aomsgt of commercial opportunities.
Climate change may have a significant impact inntleelium to long term. Decisions
that are obvious under present conditions may beapumestionable if conditions
change. Our research includes the assessmentuoé fugdrological boundary
conditions, the vulnerability of natural and manemaystems for climate change, as
well as the response of society and policymakingjitoate change. Questions range
from “how to deal with increasing sea levels anddental floods?”; to “how to deal
with the decrease in availability of good qualitgter, associated with higher
temperatures and droughts?” We are involved irdéwelopment of robust
management strategies and adaptation paths, taéliraptage of new opportunities
and avoiding damage to human and natural services.

Integrated approach

Deltares covers a variety of disciplines: technaiatiplines like geo-engineering,
geology, ecology, hydrology and hydrodynamics;dgnaged disciplines like coastal
zone- and river basin management and policy arsalyge work in multidisciplinary
teams to assess vulnerability to climate changggdesolution strategies, determine
cost-benefits and to advise policy makers on hoeofme with the uncertainty
associated with climate change. We develop our keaye base in government
research programmes and contract research (forcipahities, provinces, regional
water authorities and the engineering sector), iregunp with universities and other
research institutions along the way. In the processencourage innovation and
contribute to its application in practice.

Flood & Drought Risk Management

Flood risk management aims at reducing loss af difgtress and economic damage
caused by floods. It requires a proper (and quativie) understanding of the
characteristics and consequences of a flood eletftares helps to map out flood
risks, advises on measures to mitigate those aisldo assess the possible impacts if
a flood should occur. Drought risk management atmaintaining or improving the
capability of a region to cope with droughts. kludes drought preparedness
planning, monitoring and early warning, as welbagance on appropriate responses
by implementing measures. Often transition to a mater scarcity policy approach is
required since traditional paths are no longerasnable under expected
consequences of climate change. Deltares perfootitg/@nalysis including socio-
economic and environmental impact assessmentsdewifly and evaluate promising
measures and strategies to reduce risks and depelicy instruments in close
consultation with stakeholders.

Flood Control 2015

In this program government and industry work toget develop new technologies
leading to better decisions to be taken in combdtood risks. In recent years,
tremendous technological developments occurredfarrnation collection and
dissemination of information. Monitoring systemsnsor networks, earth observation
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and simulation techniques make forecasting strorigesre are opportunities to
substantially increase water security by gathemoge current information and better
commitment to timely warnings. The programme fosuse observing, measuring,
inspecting and forecasting. Thus, unsafe situatiamsbe identified timely.

The purpose of this innovation programme is to @ahimajor technological
improvements in the operational flood protectiordeyeloping knowledge that
allows easier and improved management of acute flisis. There will be optimal
usage of existing knowledge and systems.

The project consortium consists of partners fromegoement, knowledge institutes
and the private sector.

http://www.floodcontrol2015.nl/lang-en/home

Adaptation strategies and innovative solutions

Time horizons for climate change are distant aredoinefits are often not directly
visible. Therefore, adaptation to climate changaingrom trivial. We advise
authorities on the design of strategies and hawédibls to evaluate different options.
Issues we consider are: how to deal with uncestdottoosing robust, resilient and
flexible/ adaptive strategies); costs and benefithe measures, (expressed not only
in money, but also in potential benefits for oteectors). We look at the technical
skill required for implementation, as well as pdiginbarriers.

In our innovation programmes, we develop promisimegasures (e.g. Deltadikes,
Megaterpen, climate buffers etc.) and in businaseg we bring them further to
implementation.

Building with Nature

With over 80% of the world’s large population cestin vulnerable coastal, delta and
river areas, the construction challenge in thesasais extraordinary. Trade and
industry require new ports and infrastructure zeitis require housing, rivers require
space to flood, and all will have to be protecteaf and harmonised with nature and
the effects of climate change and sea-level rise.

The challenge demands many talents; research emddiegy; effort and experience;
planning and finance; ambition and sympathy. Inp@ssential from all stakeholders;
from owners, residents and policymakers to desgyroemtractors and project
administrators. Ecological and economic intereaigeho be responsibly balanced.
We are faced with the need to learn to build wekune, so that the natural and human
world can sustainably co-exist.

The Dutch national programme Building with Natuaegets discovering and
developing all the know-how and expertise requicedllow this to happen. To create
state-of-the-art models for ecodynamic design. &anit the aims to be realised.
Society will benefit in many ways: from improvemembd administrative and policy-
making processes, development of new business s, establishing new
positions in technological and scientific excellenio provision of new and

innovative design tools and consolidation of skills

The project consortium EcoShape is a consortiuDutEh specialists with a rich
history of solving coastal infrastructural challesgn the Netherlands and abroad. As
custodians of this knowledge inheritance of pasd leeclamation, sea and river
defences, dike building, dredging and protectingireg EcoShape will provide its
knowledge resources for the benefit of sustainabéestal development - anywhere in
the world it may be needed. The consortium memiérbe contributing a total of
approximately EUR 13 million over a five-year petidhe Dutch Ministry of
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Transport, Public Works and Water Management wdlvpe another EUR 13
million in co-financing, made available from thelBznende Government’s
innovation fund.

KIC-Climate contact person for this programme:
and programme coordinator for the NL co-location
Cees van de Guchte

Deltares

P.O. Box 177

2500 MH Delft

The Netherlands
E-mailicees.vandequchte@deltares.nl

Tel: +31(0)88335 8897

Mob: +31(0)6 1032 6067

Fax: +31(0)88335 8582

Programme: Zero carbon production systems

Oxidation of peat land appears to be a considerahlece of greenhouse gas
emissions. Improper water management of peat lsnclsrently responsible for a
substantial volume of the global greenhouse gassams. We advise on adaptations
in water management to reduce these emissionaarbglhas extensive experience on
this issue, particularly in SE Asia. In this arear support is highly appreciated by
multinationals, governmental and non-governmerngduizations.

Deltares has gained experience in developing snsait&and biogrouting and
biocementation processes for in-situ stabilizabbweak soils, levees, etc. These
may contribute to lower the energy intensive praidmcof traditional and modern
construction materials.

For this programme Deltares will align with otharfmers in the Dutch node (TU
Delft, TNO, Wageningen UR, ..)

KIC-Climate contact person for this programme:
Wouter van der Star (and Hans Groot)
Deltares

Stieltjesweg 2

2628 CK Delft

The Netherlands
E-mailwouter.vanderstar@deltares.nl

Tel: 31(0)88335 7269

Fax: +31(0)88335 7676

Programme: Strategic Roadmaps

Deltares is keen to provide inputs to this strategadmaps programme. Jointly with
an arena of stakeholders, including governmentwexdge institutes and private
sector platforms, Deltares develops it's own sgiateoadmaps for both research and
market oriented activities for a number of themateas, among which are adaptation
to climate change, safety against flooding, urbewetbpment, and others.
Furthermore, Deltares carries out wide-rangingetyia studies for various clients
under short, medium and long term scenarios. Weslgige policy questions into
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solutions within both a management and a politcaitext. Herewith we make
extensive use of disciplines like economics andiaj@lanning, and also social
factors and the environment are being consideredo#r integrated studies we use a
wide scale of tested techniques and methods, sutrlerad and uncertainty analyses
and the perspectives method. Our future scenaelpsrhanagers and decision makers
to develop a picture of the possible future in @asi sectors of water and soil
management. We highlight uncertainties and maks psedictable. Our expertise
thus contributes to sound decision making by oients.

A specific feature of strategic planning refershte innovation cycle. However, there
are no standard methods to bring an innovationesstally into the phase of actual
implementation. Tailor-made approaches are es$efitidnnovation process consists
of three basic steps: from idea to developmenmfdevelopment to pilot, and from
pilot to application. Depending on the role of thient — for example a water resource
manager, inventor or participant in the market-hekp to guide this process in order
to reach a breakthrough.

Deltares has experiences in identifying the prdigtuif success for innovations in
the soil, road and hydraulics-sectors. Some exargkeinnovative asymmetric
blocks on a dike, or new techniques for soil staaiion, so that erosion can be
prevented. The field of influence that dictatesithplementation’s chance of success
consists of: social requirement (demand), techno{sgpply) and implementation in
practice (realisation). Our research is relatetthése factors

Our multi-disciplinary teams’ experience is an inmtpat factor in the introduction or
adoption of an invention. Scientists, but also muddtiministrators and economists
may take part in a solution for the various sectDedtares combines high quality
technologies, cost-benefit analysis to define appate scales of development and
implementation, risk assessments, environmentahain@assessments, and feasibility
studies under relevant rules and regulations.

KIC-Climate contact person for this programme:
Lucas Janssen

Deltares

Daltonlaan 400

3584 BK Utrecht

The Netherlands
E-maillucas.janssen@deltares.nl

Tel: +31(0)88335 7812

Fax: +31(0)88335 7720

Information on partners which make up the Rand&@adocation, page 19
Version March 17, 2010



Province of Utrecht

Introduction

The Province of Utrechwww.provincie-utrecht.nis a Dutch region, that has the
highest growth of GDP per capita in North-West Epardt is a road and railway
junction in the heart of the Netherlands, and als@cological junction, confronted
with a wide range of consequences from climate ghawe have chosen to reduce
the CO2 emissions within the borders of our jugidn to zero in 2040, and will also
be totally resilient by then. We do this togeth@hvour strategic partners, with which
we develop roadmaps, assisted by top advisor dEtinepean Commission Jeremy
Rifkin. Since presence of heavy industry is vemy,lour main targets are buildings
(offices as well as houses, new as well as exigtiniglings, including monuments)
and transport. Drivers of our economy are our kieolge institutes in the field of
earth and sustainability, consultancy firms, gamimystry, building and transport
companies, financial institutions. Within the Clitm&IC, we offer the whole of the
province as an experimental area for climate intioma. Next to that we are
interested in the Strategic Road Maps and techygdad as lead customers, if
possible together with others. With regard to tregpammes, our interests are:
Strategic roadmaps, Transitioning to resilient,-cavbon cities, Adaptive water
management, and Assessing climate change and marieggdrivers. Our strategy is
available at the top right hand corner of:
http://www.utrecht2040.nl/Dossier/Default.aspx

KIC contact person:

Linda Docter, Sr. Adviser Europe, Province of Uliec
Pythagoraslaan 101| P.O.Box 80300 | 3508 TH Utréidtherlands

M +31 (0) 6 18300574 | T +31 (0) 30 258 2685 | E ¢B 30 258 2243
E linda.docter@provincie-utrecht.nl

Strategic Road M aps

As a regional government with high ambitions, amthie process of developing our
own roadmap together with our strategic partnecsememy Rifkin, we are looking
forward to cooperating on this point. Issues tmatdd specific interest to us are legal
and financial arrangements to maximize our own woth regard to
subsidies/taxes/revolving funds, and enabling sirieing activities through law,
covenants etc. Examples of ongoing projects whieloéinterest for KIC:

1. Revolving fund (20 min euro): making it easier éwganizations and
businesses to invest in energy efficiency or refxevanergy for their own
operations, by giving guarantee to the bank thatigdes the loan, that the
money will be paid back in time.

Web link, at the moment only in Dutch, translatieii be available shortly:
http://www.provincie-
utrecht.nl/prvutr/internet/milieu.nsf/all/Klimaat%Energie%200p%200rde?0
pendocument\

2. “Energetic Utrecht”(18,5 min euro): subsidy for lsewr business owners to
insulate their buildings. Up to 25% of investmeosts is refunded.

Web link, at the moment only in Dutch, translatieii be available shortly:
http://www.provincie-
utrecht.nl/prvutr/internet/milieu.nsf/all/Energiekdcht?opendocument

3. Plans to have strict regulations on energy efficyenf buildings in the future.
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No web link available at the moment.

4. Road map to a climate neutral Province in 2040latedreg project Third
Industrial Revolution
Currently we are developing our own roadmap togetlit our strategic
partners and Jeremy Rifkin and wish to start aerieg project with European
regions that want to work along the lines of thérd tndustrial Revolution, as
introduced by Jeremy Rifkin.

Contact person: Linda Docter (Sr. Adviser Europe)
+31 (0) 30 258 2685, linda.docter@provincie-utted

Programme: Assessing climate change and managingitsdrivers
1. Mapping the effects of climate change; how exaistiglimate change going to
effect soil and water systems in our region, fhew it comes to our drinking
water supply? Web link, at the moment only in Dutcanslation will be
available shortlyhttp://www.provincie-
utrecht.nl/prvutr/internet/milieu.nsf/all/klimaat®Rlimaateffectkaarten?open
document

Contact person: Linda Docter (Sr. Adviser Europe)
+31 (0) 30 258 2685, linda.docter@provincie-utted

Programme: Adaptive water management

The Netherlands is a low lying country and our roe has several different water
systems (lakes, rivers and ground water surfackaym lands on peat are sinking,
which makes them even more vulnerable to waterss<ce

Examples of ongoing projects:

1. Rijnenburg: residential/industrial area to be baoritpeat lands. Various
adaptive and mitigating measures will be takendbBaek on their usefulness
will continuously measured and discussed with esgtsiin the Community
Lab. Web link, at the moment only in Dutch, tratiska will be available
shortly:
http://www.provincie-
utrecht.nl/prvutr/internet/milieu.nsf/all/Dig.Kling. 2. Rijnenburg?opendocum
ent

2. Biomass production and sustainable land use inlpeds, to economically
use the lands without increasing their vulnerapiMo web link yet.

3. Grebbedijk: Plans to upgrade the water barrierdiggiinnovative techniques,
that would allow for multi-purpose use of the afda.web link yet.

4. Water safety: Use of data, mapping climate effddtsweb link yet

Contact person: Linda Docter (Sr. Adviser Europe)
+31 (0) 30 258 2685, linda.docter@provincie-utted

Programme: Transitioning to resilient, low-carbon cities
Seealso under Strategic road maps
Other examples of ongoing projects which are of intefesKIC:
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. Plans for creating one stop shops for energy efiidiving. Here,
demonstration, planning, financing and subsididsheiintegrated for various
types of buildings. No web link yet.

. Rijnenburg: residential/industrial area to be bailtpeat lands. Various state
of the art adaptive and mitigating measures wiltdien. Feedback on their
usefulness will continuously measured and discussédend users in the
Community Lab. Web link, at the moment only in Duyttranslation will be
available shortly:
http://www.provincie-
utrecht.nl/prvutr/internet/milieu.nsf/all/Dig.Klinzé.2. Rijnenburg?opendocum
ent

. Sustainable roofs: scans to see where on the iottie Province, PV
technology and green roofs could be an option. Mb lnk yet.

. Deep geothermal energy: Scans to check the fesibiithis way of energy
production.

. Reconstruction of former military air base “Soelsezg” to a natural and
recreational area, financed through constructiopugtiings. They area has to
be made accessable by means of high quality, iivevand sustainable ways
(not decided how yet), starting point is a nearhyntstation. The means of
transportation has to be an attraction in itselebink, at the moment only in
Dutch, translation will be available shortly:
www.hartvandeheuvelrug.nl/nl/home/projecten/praacbntent/herinrichting
-vliegbasis-soesterberg

Contact person: Linda Docter (Sr. Adviser Europe)
+31 (0) 30 258 2685, linda.docter@provincie-utted
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Stadshavens Rotterdam

Stadshavens Rotterdam represents one of the biggbst urban restructuring
programmes of the Netherlands in the coming decalieets itself to be a leader in
sustainability. 1600 hectare of former port arelhlva given a new destination as
sustainable and climate neutral hotspot for higikellbousing, knowledge institutes,
recreation and green zones and creative activBipscific attention will be given to
design mobility schemes which set the standandsrfeironmental sustainability
linked with high level economic and societal value.

Contact: Hans Scheepmaker
010 - 2833800
h.scheepmaker@stadshavensrotterdam.nl
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TNO (Netherlands Organisation for Applied Scientific
Resear ch)

TNO is the largest fully independent Research, raent and Consultancy
organisation in the Netherlands. TNO supports @aststs trade and industry
including SME’s, governments and others in techgicll innovation and in solving
problems by rendering services and transferringu@dge and expertise. TNO has a
staff of about 5,400 and a total annual turnovealmdut 500 million Euros. TNO
participates in many EU programmes aiming at teldgical development. TNO has
concluded co-operation agreements with a rangerefgn research institutes and
companies in Western, Central and Eastern Eurofé, @anada, Japan and India.
TNO performs its widely ranging activities in 5 earea’s. One of them is TNO Built
Environment and Geosciences, which includes exgesrin the fields of geology,
building technology and environment. Within thisearea climate research is being
done on:

- The climate system, focusing on the interactionveen climate change and
atmospheric pollution (especially particles).

- Climate mitigation, focusing on understanding gtremrse gas emissions, and
mitigation actions in various sectors, such astiergy sector (CCS, geothermal
energy, smart grids), the transport sector (impmoas in vehicles, fuels,
transport networks and logistics), the buildingtse¢materials and components,
heating and cooling, and building systems), antidcwture (energy producing
greenhouses).

- Climate adaptation, focusing on vulnerability anidgtation in cities.

Contact details

KIC-Climate contact person: Ir C.L. (Kees) van [2ee
P.O. Box 80015

3584 CB Utrecht

The Netherlands

E-mail: kees.vandeelen@tno.nl

Tel: +31 88 86 62022

Fax: +31 88 86 62044

Web: www.tno.nl, www.tno.nl/climatechange

Programme: Assessing climate change and managingitsdrivers

TNO has a long lasting experience in the compitatibintegrated emission
inventories at national level, including a sepasyt&em for emissions by individual
companies, facilities and installations and thepsuipof national and international
organisations in setting up emission inventoryeayst and data flows, including the
development of guidance documents and guideliné®famission inventory
software tools. Emission inventories are combindtl vemote sensing data to
provide an input into dispersion models. From aaeo#ngle we are developing LCA
based tools for industry for dealing with theirtwam footprints. Starting from this
background we envisage to contribute to CarboCtya projects, in particular on
topics related to monitoring of emissions and atow emission factors to
(industrial) activites, installations etc.

Point of contact for this programma: drs. P.R. Bdsc
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P.O. Box 80015

3584 CB Utrecht

The Netherlands

E-mail: peter.bosch@tno.nl
Tel: +31 88 86 62050

Fax: +31 88 86 62044

Programme: Adaptive Water management

The expertise in this area is in the area of ‘watdety’, i.e prevention/reduction of
flood risks and in water treatment. For this progfBNO will align with other
partners in the Dutch node (Deltares, Wageningeh UR

Programme: Zero carbon production systems

TNO plays a major role in developing CCS (OCapture and Storage) in the
Netherlands and Europe. Research focuses on cdptimsologies, transport logistics
and safety and underground storage. Pilots aregluksmeloped in Rotterdam and
Nijmegen in cooperation with industry. TNO actglas coordinator of the national
CATO2 research programme. Within Europe TNO hagequla role in developing
tools for the design of CQransport infrastructure networks.

TNO is also a partner in the development of newrietogoes with a strong emphasis
on efficiency and sustainability. Examples of are@agre TNO plays a leading role
include exploration of oil and gas, energy fromrbass (also within BE-Basic
program).

Point of contact for this programma: Dr. ir. A.l via Berkel

E-mail: arij.vanberkel@tno.nl

Tel: 0888662157

Fax: +31 88 86 62044

Programme: Transitioning to resilient, low-carbon cities

TNO plays a major role in national R&D programmaslsas Building Future,
aiming at substantially reducing energy use bydags. TNO is one of the core
partners within the KIC-energy and especially assigwith the role to further
develop the program line ‘Energy in the Built Emviment’. Furthermore, TNO is
national focal point for the European PPP E2B (Byé&fficient Buildings).

TNO also coordinates major projects on adaptatiasities and climate resilient
infrastructure within the national research proggdnowledge for Climate. We aim
to contribute from both angles: focusing on mitigatand adaptation in cities, and
preferably in combination. Our strength is in agutees combining the building and
neighbourhood/district level. In addition TNO camyide expertise in transition
management.

In the field of mobility TNO combines expertiseviehicle engineering, broad
experience of ICT applications and knowledge ofeirbehaviour and the traffic
system all within a social context where qualityifef and pressure for space are key
ISsues.

Point of contact for this programma: ir. C.L. van &elen

P.O. Box 80015

3584 CB Utrecht

The Netherlands

E-mail: kees.vandeelen@tno.nl

Tel: +31 88 86 62022
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Univer sity of Utrecht

Utrecht University www.uu.n) is an internationally renowned top research usiwe
Its quality is evidenced by the good results okaesh assessments and our
outstanding performance in international rankindfsecht University conducts
fundamental and applied research covering a widetyaof scientific disciplines.

This diversity has inspired multi-disciplinary raseh collaborations with partners
both from inside and outside the University. Reglbn as well as nationally and
internationally, Utrecht University works togethveith universities, knowledge
institutions and industry. These partnerships fasteovative research and contribute
to economic development and the solution of sossales.

Utrecht University has concentrated its leadingaesh into fifteen research focus
areas. Within these focus areas, scientists pumsdtedisciplinary collaborations
within faculties, between faculties and with othesearch organisations, industry and
societal institutions. Through the selective resledinemes and the integrated
approach, Utrecht University is able to foster sohs to issues such as climate
change, health, social cohesion and sustainability.

One the focus areas is Earth and Sustainabilitg.fabulties of Sciences of Geo-
sciences are collaborating in this focus arealihatstrong matches to the four
Climate-KIC programmes. Moreover, Utrecht Univergtays important roles in
large scale national and international collabogapxojects and programmes, such as
CATO/CATO2, CatchBio and Knowledge for Climate.

Contact details

Prof.dr. Bert van der Zwaan

Dean of the Faculty of Geosciences, Utrecht Unitxefs
Heidelberglaan 2 | 3584 CS Utrecht, The Nethedand
Tel: +31 30 253 5117 Fax: +31 30 254 0604

Email: bzwaan@geo.uu.nl

Dr. Erik Lysen

UCAD; Faculty of Geosciences, Utrecht University |
Heidelberglaan 2 | 3584 CS Utrecht, The Nethedand
Tel: +31 30 253 7616

Email: e.h.lysen@uu.nl

Climate-KIC programmes in relation to the acti\stend developments within the
Utrecht focus area of Earth and Sustainability.

Programme: Assessing climate change and managingitsdrivers

Various research groups of Utrecht University foounghe Climate KIC programme

for Assessing Climate change and managing its drive

* Reconstruction of past climates. The Departmeityfsical Geography (Dr.
Hoek, Prof. Middelkoop and Prof. Weber) has keyegigmce and an excellent
record in the reconstruction of past climates atglacial to human time scale.
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The group focuses on climate fluctuations sinceltB®, including short periods
of rapid warming and the ecological implications yeell as century to decennial-
scale minor fluctuations across NW Europe.

« Paleoenvironments and paleoclimate (DepartmenadhEciences: Dr. Hilgen,
Dr. Lourens, Prof. Sinninghe Damsté): past clinmater longer, geological time
scales, driven by orbital parameters, and impadlobal biogeochemical cycles
and ecosystems.

« Within the frame of the Knowledge for Climate pragrme the Department of
Physics and Astronomy, Faculty of Sciences (Preflénans, Dr. Van der Wal)
focuses on the accelerating rate mass loss of tbentand ice sheet and mountain
glaciers in relation to Climate change.

» Climate change and governance: Climate proofind\istherlands is not only a
technical issue but also a demanding matter of gawee. Within the frame of
the Knowledge for Climate programme Utrecht redeens (Prof Driessen, Prof.
Van Rijswick (Faculty REBO at UU), Dr. Runhaar dbd Dieperinck) aim to
develop and test governance arrangements thaocambte to realizing
adaptation options, and to increasing the adaptyacity of society. These
arrangements should be effective, legitimate asilieat.

Contact details

Dr. W.Z. Hoek

Dep. of Physical Geography, Faculty of Geosciendégcht University |
Heidelberglaan2 | 3584 CS Utrecht, The Netherlands

Tel: +31 30 253 2416 Fax: +31 30 253 1145

Email: w.hoek@geo.uu.nl

Prof. Dr P. Driessen

Dep. of IMW, Faculty of Geosciences, Utrecht Unsrsr |
Heidelberglaan2 | 3584 CS Utrecht, The Netherlands
Tel: +31 30 253 1660 Fax: +31 30 253 1145

Email: p.driessen@geo.uu.nl

Dr. R.S.W. van der Wal

Dep. of Physics and Astronomy, Faculty of Scientigecht University |
Princetonplein 5 | 3584 CC Utrecht, The Nethersand

Tel: +31 30 253 3259 Fax: +31 30 253 3163

Email: R.S.W.vandeWal@uu.nl

Programme: Adaptive water management

Lowland deltas are under increasing pressure wiatk and humans. Global change
not only will affect water quantity, but also itaality. This is on the short term
relevant for the human environment and river arastal ecology, as well as on the
long term for the global bio-geochemical cycles.

At Utrecht University several groups are activevaiter management related issues.
Most of these groups reside in the Faculty of Geoses, one group resides in the
Science faculty. In the field of to adaptive wateanagement, the groups have a
strong expertise and interest in the following &ssu
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1. Coastal development and coastal safety under distange (coastal
morphodynamics group; Prof. Hoekstra). These ansticollaboration within
the Netherlands Centre of Coastal Studies withddettand NIOZ.

2. River process studies (Prof. Middelkoop): resparfséver basins, river
channels and floodplain/deltaic environments tdglaehange. Study of the
interaction between climate and human-induced csgriver systems as
well as long-term autonomous developments. Transpat fate of pollutants
in river systems. These studies are undertakelvge collaboration with
Deltares, and the Netherlands Centre for Riverigsud

3. River management studies: river safety, integratest basin management
under climate change: mitigation and adaptaticategjies (global change
geomorphology group; Prof. Middelkoop). There roig collaboration with
KNMI, Deltares, Univ Maastricht, and Ministry of dmsport, Public Works &
Water management. The focus lies in the developwfambdeling
instruments at system and policy relevant spandltane scales, and the
integration of the natural and societal systems.

4. Water and food: global water system modeling, curamd future global
water stress issues, groundwater depletion andveabgr demand (earth
surface hydrology group; Prof. Bierkens).

5. Integrated water management and wetlands: mitigaticlimate-induced
floods and drought by using wetlands as naturdkebsifwetlands as natural
controls on surface water pollution (environmestaénces group; Prof.
Wassen) (landscape ecology group, Faculty of Segrferof. Verhoeven)
(earth surface hydrology group; Prof. Bierkens).

6. Flow and transport processes in porous media: yheoil and groundwater
remediation, underground heat and frage, groundwater development,
industrial and medical applications of porous mdid (e.g. fuel cells,
tissues, organs) (environmental hydrogeology gréupf. Hassanizadeh).

7. Environmental geosciences (Prof Middelburg, Drn$ipe.a.):
biogeochemical dynamics in groundwater, coastabresgand oceans

Some of these groups are also participating irpthgramme Knowledge for Climate
Utrecht.

Contact details

Prof. Dr. P. Hoekstra

Prof. Dr. H. Middelkoop
Prof. Dr. Ir. M.F.P. Bierkens

Dep. of Physical Geography, Faculty of Geosciendégcht University |
Heidelberglaan 2 | 3584 CS Utrecht, The Nethedand

Tel: +31 30 253 2753 Fax: +31 30 253 1145

Email: p.hoekstra@geo.uu.nl

Prof. Dr. J. Middelburg

Dep. of Earth Sciences, Faculty of GeosciencegddtrUniversity |
Budapestlaan 4 | 3584 CD Utrecht, The Netherlands

Tel: +31 30 253 6220 Fax: +31 30 253 5302

Email: J.Middelburg@geo.uu.nl
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Programme: Zero carbon production systems

Prof Bert Weckhuysen (Chemistry, Faculty of Sciendteecht University) is leading
the public-private partnership programmedDgis for Sustainable @micals from
Biomass, CatchBio (http://www.catchbio.com).

CatchBio has initiated an ambitious research progr&8 years in the field of
catalytic biomass conversion. Its aim is to pro¢hssvarious components present in
biomass (cellulose, hemi-cellulose, lignin, proseamd oils) in useful fuels, chemicals
and pharmaceuticals. Also the socio-economicaletinidal aspects of the different
generated technological options will be investigagl partners are taking part in
CatchBio. Among these partners are most of the lbutgversities, research institutes
and industries operating in the field of catalysisearch. Industrial key players are
involved but also more specialized SMEs take pathé consortium.

CatchBio is part of the € 100 million investmenvgmam Smart Mix of the Dutch
government aimed at boosting innovation in the Bik#imds. Approximately half of
the M€ 29 budget is financed through this investnpeagram by the Dutch ministry
of Economic Affairs and the ministry of Educati@ylture and Science. The other
half is financed by all the industrial and acadepaciners involved in CatchBio.

A second major activity in this KIC programme ig tlesearch on carbon capture and
storage (CCS), within the public-private fundedgresnmes CATO and CATO?2.

Contact details

Prof. Dr Bert Weckhuysen

Dep. of Chemistry, Faculty of Sciences, Utrechtugrsity |
Sorbonnelaan 14-16 | 3584 CA Utrecht, The Nethdda
Tel: +31 30 253 4328 Fax: +31 30 251 1027

Email: B.M.Weckhuysen@uu.nl

Dr. Erik Lysen

UCAD; Faculty of Geosciences, Utrecht University |
Heidelberglaan 2 | 3584 CS Utrecht, The Nethedand
Tel: +31 30 253 7616

Email: e.h.lysen@uu.nl

Programme: Transitioning to resilient, low-carbon cities

The Department of Human Geography and Planningeofaculty of Geosciences
participates in the public-private partnership pamgme Knowledge for Climate. In
this frame the group of prof. Spit works on “Cliragdroof cities”. The objective is to
obtain a multi-scale (from the level of buildings weighbourhoods to city
agglomerations) quantitative knowledge base omian climate, (2) vulnerability of
cities to climate change, (3) expected impactsoskjble future changes in climate,
(4) technical and economical effectiveness of aatapt measures, (5) governance
required to achieve this adaptation. Based on @news impacts in cities and possible
adaptation measures, an overview can be providedst$ and benefits of adaptation

Information on partners which make up the Rand&@adocation, page 29
Version March 17, 2010



measures in various scenarios for the developofaht global climate. This will be
linked with an in-depth understanding of the goaeige processes needed for
implementation.

The transition to 'low-carbon-cities' will requmew choices for mobility within cities
such as a reduction in (combustion-engine) caraiaag stimulating public transport
and opportunities for walking cycling. Further eksmts explore the opportunities of
ICT developments to eliminate certain needs fortrearsportation. These new
mobility concepts are being addressed within thpabenent of Human Geography
and Planning (Prof Dijst).

Contact details

Prof. Dr T. Spit

Dep. of Human Geography and Planning, Faculty asGences, Utrecht University |
Heidelberglaan 2 | 3584 CS Utrecht, The Nethedand

Tel: +31 30 253 7748 Fax: +31 30 25x 2037

Email: t.spit@geo.uu.nl

Information on partners which make up the Rand&@adocation, page 30
Version March 17, 2010



Wageningen University and Research Centre

Wageningen University and Research Centre (WagenitdR) is an internationally
renowned centre with 5600 staff that links educatmd training to fundamental,
strategic and applied research in the fields ohtplnd animal production, agro-
technology and food processing, rural developmedtenvironmental management.
Wageningen UR is a collaboration between Wageningmiversity, Van Hall
Larenstein School of Higher Professional Educatiod specialised former research
institutes (DLO) from the Dutch Ministry of Agriduire. Globally, Wageningen UR
ranks high in its domains with respect to the ddien quality
(http://www.wageningenuniversity.nl/UK/research/pioancej. Wageningen
University is one of the mostmportant international universities with study
programmes and research in the field of healthy fand the living environment.
Research is conducted by the 92 chair groups ofewWagen University, each under
the guidance of a professor. The scientific quatfyWageningen University is
assured by seven graduate schools responsiblariyirgy out all university research.
The DLO Foundation is a research organisation d@ivas to contribute in the public
interest to strategic and application-oriented aed® into agricultural products
(production, processing, sales and trade), fiskerigature and environmental
management, outdoor recreation and rural planniRgsearch Institutes within the
legal entity of DLO Foundation include:

1. Alterrac Sustainable, societal development and use ofgoeen living
environment.
2. Applied Plant ResearchApplied research in arable farming, green

environment, multifunctional agriculture and fielgporoduction of
vegetables, flower bulbs, nursery stock and fruit.

3. Central Veterinary InstituteDiagnostic, scientific research, and (policy)
consultancy in the prevention of and fight agaarstnal diseases.
4. Food & Biobased Researcbevelops and transfers knowledge in the field

of sustainable application of agricultural raw migtls for safe and healthy
food and non-food products.

5. IMARES: Carries out strategic and applied marine ecoldgresearch
within the field of aquaculture, ecology, envirommand fishery.

6. LEI: Develops economic expertise in the field of foadticulture and the
natural environment.

7. Livestock Researcnnovation in the livestock industry and the hieaif
(farm) domestic animals.

8. Plant Research Internationdlant genetics and reproduction, genomics,

crop protection and agrosystems.

9. RIKILT :Carries out research into the safety, health amaitgy of Dutch
food and feed.

10. Wageningen UR Livestock Researishthe main centre for research and
development with respect to animal husbandry in Netherlands. It
combines expertises in different areas of technolegh social sciences,
in an integral interdisciplinary approach to deyetustainable production
systems

The DLO institutes conduct strategic, applied amdctical research for industry,
governments and stakeholder groups. During the gestide DLO developed from a
task-oriented organisation to a more market-drimegjanisation.
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Wageningen University and the DLO foundation forridgltural Research are

organizationally integrated in five Science Groups:Agrotechnology and Food

Sciences (AFSG), Animal Sciences (ASG), Plant SasnPSG), Social Sciences
(SSG) and Environmental Sciences (ESG). Contobstito the KIC may involve

research teams from both Wageningen UniversitytaadLO Foundation.

A quick way to find information about staff and resear ch teams of Wageningen
UR istolook at We @ WUR: http://www.wewur.wur.nl/zoeken_naam/default.aspx

Contact details

Prof Dr Wim P Cofino

Wageningen University and Research Centre
Environmental Science Group

Centre for Water and Climate
Droevendaalsesteeg 4 6708 PB Wageningen
P.O. Box 47 6700 AA Wageningen

tel +31317486547

wim.cofino@wur.nl

Programme: Assessing climate change and managingitsdrivers

Wageningen UR Programme coordination:
Ir Eddy Moors, Dr Rob Swart
Tel +31317488745 / 486543 , office.ess@wur.nl

Various Wageningen UR groups carry out resear@vagilt for this programme:

1. The Earth System Science and Climate Change degair{(laSS CC — prof Pavel
Kabat, prof Pier Vellinga, Ir Eddy Moors ), a mergf a Chairgroup and an
Alterra team, advances our understanding of théhEzerd Climate System as a
complex system, with specific inclusion of the aoffogenic and human
components. Properties and processes of the comisoniethe Earth System,
such as carbon or water cycles in the terrestnidlaamospheric compartments,
are investigated as integral parts of the systeouding on their interactions and
feedbacks. ESS CC develops innovative observatamhimodeling methods and
tools) with a common aim to advance scientific ustinding, as well as to
support policies and strategic decision making @sses in the field of climate,
water and the environment.

ESS-CC has a leading role in EU funded researdeqisy such a€ombine,High
Noon (ttp://www.eu-highnoon.orjand WATCH [ttp://www.eu-

watch.org) and coordinates scientifically in two major wail climate research
programs Climate Change Spatial Planning and Krayddor Climate

( http://www.climateresearchnetherlands.nl/). Infdntlp://www.ess.wur.nl/uk.
More information atvww.climateXchange.nl and www.ess.wur.nl/uk

2. The Meteorology and Air Quality department (MAQog@Bert Holtslag and Prof
Maarten Krol ) aims to contribute to the furthederstanding of atmospheric
processes and their relevance for weather, aiityw@add climate. The natural
focus of MAQ research is on atmospheric boundaygriaover land and on the
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atmospheric aspects of the connected energy, watdron and aerosol budgets.
Particular emphasis is given on the interactiothefatmosphere with the
(vegetated) land surface. This includes the meagamd modeling of the relevant
atmospheric and related land-surface processdsedndal and regional scale.
Examples of projects are foundhatp://www.mag.wur.nl/UK/Research/
. The Environmental Systems Analysis department (RiofLeemans, Prof
Carolien Kroeze) aims to analyze, interprete, sateubnd communicate complex
environmental problems from different perspectivea quantitative and
interdisciplinary manner. The research of the E&#ug combines ecological,
economic, technological and policy perspectivesrder to develop new insights
in the causes, effects and potential solution®ioptex environmental issues. The
research is delineatedatp://www.esa.wur.nl/UK/Research/
The Chairgroup Hydrology and Quantitative Water Eigement (prof Remko
Uijlenhoet, Dr Henny van Lanen) develops toolsrm@naging and reducing
drought risks at different scales (river basinjoagl, global). Currently research
is conducted into the conversion of climate signateorological drought) into
hydrological drought (groundwater and streamfloywbnsidering the role of the
hydroclimatology and the physical structure of tiver basins, to the
development of new low-cost smart sensors, novellga and ground-based
technology and instrumentation to monitor hydrotadjfluxes and states, and
their integration in hydraulic and hydrological net€land to the improvement of
climate services for real-time (flood) forecastaryl long-term projection
capabilities by applying data assimilation techesjin hydrology. Examples of
research are found atwvw.hwm.wur.nl/UK/Research/hydrometeorology
www.imprints-fp7.eu/ www.feem-project.net/xerochore/
www.hydrate.tesaf.unipd.it/
. The Chairgroup SEG (Soil Physics, Ecohydrology, @ndundwater Management,
Prof Sjoerd van der Zee) focuses on the interagtimtween soil and groundwater,
vegetation/crops, and the atmosphere, regardingriwextergy and solute transport
fluxes and balances, at different scales (locabuggional). Both experimental
(laboratory, greenhouse, field) and theoretical modeling research is
undertaken. Main research lines are ecohydrologyatfral and agro-ecosystems,
that accounts for humid and semi-arid regions, a@il groundwater salinization,
both in water scarce semi-arid regions and in hwuaktal zones with saline
groundwater. In addition, groundwater flow/contaamnhydrology, and regional
soil physics are earth surface processes are dtirdaur group.

Examples of research are foundhp://www.seq.wur.nl/UK/Research/
. The Agricultural economic Institute (LEI) focusas the assessment of policy
effectiveness. LEI explores impact assessmentesudinging from micro-
economic decision making concerning climate mit@yaand adaption strategies
to more socio-economic modeling and risk assessrrgagrating scaling issues
and governance is one of the challenges in reseaipolicy design. Building on
experience in diverse areas of rural and envirotahé&sues LEI is well-equipped
to contribute to the topics of climate extremes eadbon management: economic
analysis of ecosystem services including aggregasgues for costs and benefits
and the consequences of different types of quainBtdecision making. LEI has a
proven track record in developing and accountirgjasnability indexes, partly
based on extensive datasets of trade flows.
Information:http://www.lei.wur.nl/UK/
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7. Wageningen UR Livestock Research carries out relsemn the impact of climate
extremes on animal husbandry and on forage pramshyain mitigation of
greenhouse gas emissions, the carbon managemgnaissfands, carbon
footprints, Life Cycle Analysis methodologies, Semtechnology and Decision
Support Systems. Informatiohttp://www.livestockresearch.wur.nl/uk

8. The Laboratory of Geo-Information Science and Ren8#nsing (GRS, prof
Arnold Bregt, prof Martin Herold)) deals in a mdlsciplinary and collaborative
manner with spatial data infrastructures, spatahdnodelling, geo-visualization,
guantitative remote sensing, and national, Europ@anglobal scale land
cover/use mapping and monitoring. Staff is workimgollaboration with various
national and international research institutions arganizations, including the
government and private sectors to provide resaargho-information science in
order to support policy development and the deaighmanagement of rural
areas at various scale levdistp://www.grs.wur.nl/UK/and
http://www.alterra.wur.nl/UK/research/Specialisatiéeo-information/

Programme: Adaptive Water M anagement

Wageningen UR Programme coordination:
Prof Wim Cofino, Dr Erik van Slobbe
Tel +31317488745 / 486543 , office.ess@wur.nl

Water in a broad sense

1. The Aquatic Ecology and Water Quality Managemepiagignent (AEW, prof
Marten Scheffer, prof Bart Koelmans) focuses anghysical, chemical and
biological processes occurring predominantly irstirgater ecosystems. The
research is multidisciplinary (environmental engimeg, environmental chemistry
and aquatic ecology) and ranges from the laboratoale (detailed process
studies) to the scale of actual ecosystems (fieldiss). The multidisciplinary
expertise of the team comes together in the dexwsop of integrated models for
ecosystem and water quality management. The résaepproach thus is
quantitative with a strong emphasis on state-ofatestatistical and modeling
techniques. Examples of research projects include
http://www.aew.wur.nl/UK/Research/ AQUATERRA/
http://www.sense.nl/research/2024 and
http://www.aew.wur.nl/UK/Research/Current/

2. The Chairgroup Hydrology and Quantitative Water Egement (prof Remko
Uijlenhoet, Dr Henny van Lanen) 1) studies reatletiintegration of models and
information for improved early warning systems floods and droughts to
provide, e.g., reliability assessments of Europgisg flood infrastructure,
improved evacuation strategies, and model-drivenagament strategies for
predicting and minimizing negative drought- andtleénduced impacts, 2)
develops flood risk models by bridging the gap lestwterrestrial and coastal
flood risk studies, e.g. focusing on the coincigeatriver floods and storm
surges at sea. Hydraulics of river deltas are adk&gipline in our group, 3)
develops of new low-cost smart sensors, novellgatehd ground-based
technology and instrumentation to monitor hydrotadjfluxes and states, and
their integration in hydraulic and hydrological net&land 4) studies integrated
management of catchments: improved models combsoog-economic and
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hydrological factors tailored to specific sectalsyeloped to evaluate scenarios of
change and to assess adaptation options.
Examples of research projects:
http://www.hwm.wur.nl/UK/Research/hydrometeorology
http://www.eu-watch.org , http://www.geo.uio.no/édc
. The Chairgroup SEG (Soil Physics, Ecohydrology, @nodundwater Management,
Prof Sjoerd van der Zee) — see under programmes8isgeClimate Change and
http://www.seg.wur.nl/UK/Research/
. The Irrigation & Water Engineering Chairgroup (Ptafiden Vincent) is
committed to understanding all there is to wateagniculture. Irrigation - from
farm to watershed level - is the main focus. IWEsto understand the technical
and ecological forces, and the social forcesdhat water use. Examples of
research can be foundletp://www.iwe.wur.nl/UK/Research/
. The Integrated Water Management Team ( Prof Wimn@oDr Erik van Slobbe)
within the Earth System Science and Climate Chalegartment (ESS-CC) carry
out research on the process aspects and on lizatidgn of information and
knowledge in adaptive water management. http://vesawur.nl/uk
. Alterra Integrated Water Management Team quantfftes effects of water
management on) the hydrological cycle, waterquabitycerning nutrients, and
resulting environmental effects. Products (modiésjsion support systems and
advises) are applied at fieldscale, catchmentssalenational scale in order to
evaluate and monitor policy with respect to waagrjculture, nature,
environmental effects and environmental planningowledge and tools are
developed to increase water productivity in rairdéed irrigated agriculture under
water stress. New ways are sought to provide watgpace and time to modern
combinations of high production units and low irgi@e agriculture.
http://www.alterra.wur.nl/UK/research/Specialisatiavater+and+climate/Integr
ated+Water+Management/Projects+Team+IW-IWRM/
. The Alterra research group Environmental Risk Assest has expertise in
research and consultancies on the fate, effectaqunatic risk assessment of
pesticides. We are characterized by a multi-disepy approach. Chemists,
ecotoxicologists, toxicologists, soil scientistgdiologists and aquatic ecologists
cooperate closely. Simulation models describingotbways of pesticides in
soils, groundwater and smaller waterways are deeeloecotoxicological
experiments are conducted under the GLP regimtitty she fate of these
compounds.
http://www.alterra.wur.nl/UK/research/Specialisatiovater+and+climate/Enviro
nmental+Risk+Assessment/
. The Alterra Aquatic ecology team performs fundarakand applied research,
amongst others on effects of global and climatengbdy studying the
functioning of aquatic ecosystems with a strong leasgs on fauna, and their
contribution in ecosystem processes, interactiodissaales by focusing on key
environmental extremes and on climate change itaiedy further developing
hypotheses on life history tactics (in a broad sgn3hey hereby also focus
on linking patterns and processes at differentes¢alrthermore, adaptive
management is provided with measure-effect knovdedgpecially in relation to
restoration/rehabilitation of aquatic ecosystent$ taeir surrounding catchments,
the role of dispersion, migration and exotic/invasspecies and in assessment,
evaluation, management measures and expert knosvtsgerning inland
freshwater management.
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Examples of research inclutiép://www.eurolimpacs.ucl.ac.yk/
http://www.wiser.eu/
http://www.alterra.wur.nl/UK/research/Specialisatitcosystem+Studies/Freshw
ater+Ecology/

9. Economic consequences are one of the key featfithe decision support
systems in adaptive water management. LEI is wglegenced in estimating the
costs and benefits of different adaptive water rgangent strategies using cost-
benefit and cost-effectiveness analysis. Economatril scenario modeling
(partly based on simulation models of Alterra) adl\as participatory techniques
are applied for estimating costs and benefits.rin&dion:
http://www.lei.wur.nl/UK/

10.Wageningen UR Livestock Research has experimesmalsf and process based
models enabling research on drought tolerancerafjés, optimisation of water
systems at the farm scale, decision support sysa@hgcosystem services of
forages. Informationattp://www.livestockresearch.wur.nl/uk

11.Wageningen IMARES - Institute for Marine Resouraed Ecosystem Studies
carries among others research on Cllimate-resistagtal zones
The aim of this focus theme is to initiate andfen (applied) research,
cooperate and start partnerships with other paaielsstimulate and participate in
the development of education. The theme is primariented towards the most
sensitive aspect of the delta metropolis: areéisarmajor river deltas where
people, buildings, farmland, and fresh/salt watenverge in great density. These
are the places where global climate change ancetting rise in sea level will
have a major impact. This impact will be even nsgnificant because delta
metropolises are also frequently home to majorresraf economic activity.
Examples include Southeast China, Malaysia, Newdds, and, of course the
Netherlandshttp://www.imares.wur.nl/UK/

12.The Sub-department of Environmental Technologyf(Frob Rijnaarts, prof
Cees Buisman) carries out research on 1) the retiseastewater within industry,
the urban environment, and in agricultural appiae. The challenges here are to
match the quality of the waste water with the dqyaleeds of water users and to
develop new tailor made water treatment technotoggnprove the match, 2) the
closing of water cycles in production processessiolg water cycles always
means a build up of inert compounds that shoulceb®ved from the water by
selective separation or conversion and 3) new wasgurces: in arid countries
brackish water is a potential new water resourceeXploit this resource low cost
desalination technology is needed. Information at
http://www.ete.wur.nl/UK/Research/

Water productivity in agriculture

13.The Centre for Crop Systems Analysis (CSA, ProfgdoMeinke and Prof Paul
Struik) ) sets itself to develop high quality plamoduction in sustainable agro-
ecosystems through research and teaching.
It has programmes to improve and innovate plandiyetion at various levels of
integration; from genotypes to cropping systemsoduction chains and to
assess risks arising from climate variability ahichate change. Information at
http://www.csa.wur.nl/UK/

14. Wageningen UR Greenhouse Horticulture is the |lepdesearch institute in the

international greenhouse horticulture. Experiemcleath greenhouse horticulture
and research allows us to develop and implemewtetions for and in
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15.

16.

partnership with the horticultural industry. Theyabe significantly contribute to
the development of a sustainable and competitigergrouse horticulture.
Information:http://www.glastuinbouw.wur.nl/UK/

The principal scientific goal of the Plant ProdoatiScience department (prof Ken
Giller and prof Herman van Keulen)) is the integmatof knowledge to allow
analysis and design of new approaches to the aads @f sustainable production
systems: optimal production of crops and livestoakbined with optimal
management of natural resources in their broaéestes We develop tools and
methodologies that allow analysis and design efradtive future scenarios at
local (farm), regional, national, international agidbal scales. A special emphasis
is on the use of modelling tools, although fieleeoted and experimental work is
also performed as an essential part of testingiotoncepts. Much of our work
uses comparative approaches which we apply in latgedisciplinary projects
such as SEAMLESS, AfricaNUANCES and Competing Ctaon Natural
Resourcedattp://www.pps.wur.nl/UK/

The PRI Business Unit on Agrosystems design andldp\socially desirable
production systems, which are ecologically and eounally responsible and take
full account of other functions in rural areas. dgystems Research designs
innovative land use systems to reduce emissions#use climate change. Land
use systems are developed which are able to funoptmally under the

changing climatic conditions.Systems are devisatigimultaneously contribute
to cleaning of surface waters, water storage tegiredownstream flooding and
biobased energy production. This is done by growinogs that absorb substantial
quantities of undesired elements from surface wagemrvive under wet
conditions and produce large amounts of biomaséstriration at
http://www.pri.wur.nl/UK/research/agrosystems/

Land-use and adaptive water management
17.The Alterra Landscape Centre has extensive expartishe impacts of climate

change on ecosystems and the development of adapséiategies to climate
proof ecosystem networks. Development of stratefgiesmtegrated
multifunctional adaptation, finding synergy and swaints in multifunctional
adaptation e.g. between nature, agriculture andnmanagement. Development
of regional adaptation plans, ecosystem servicegged by nature and
agriculture to increase regional adaptive capagitgre is ample experience in
co-production of knowledge by scientists and regi@takeholders together,
about e.g. ecosystem services, regional adaptstiiategies, etc. Info at
http://www.alterra.wur.nl/UK/research/Specialisationfidacape/

18.The WU Land Use Planning Group develops stateeathknowledge about

linking scientific knowledge to actions in the pigtdomain, with emphasis on
green functions in the peri-urban landscape. Wadan an evidence based
organization of land use change and its perceptior variety of spatial scales.
By this we contribute to a better use of scienkfowledge on physical system,
like water catchments, in societal decision makinfprmation at :
http://www.lup.wur.nl/UK/

19.The Alterra Forest Ecosystems Team has a long-texatkd in climate change

research on both mitigation and adaptation aspédtsestry, e.g. quantifying
carbon cycles in European forests, including natlisturbances. An example of
European cooperation is the MOTIVE project (httpwiv.motive-project.net/),
where we advice forest managers on measures tadadapt to anticipated
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climate change, taking into account the other fionst of the forest. Furthermore
we have the Forest Reserves Programme
(http://www.bosreservaten.wur.nl/NL/Nederlandse+®Bssrvater)/ where we
monitor development of unmanaged forests. AboutdfGBe trees in the reserves
are equipped with automated dendrometers thatraamisly measure the
diameter development of the trees. This monitogivgs important information
on the reaction of the trees to (extreme) climatients, like the drought of
summer 2003.

25.The Subdepartment of Soil Quality Chairgroup (pblilem van Riemsdijk, prof
Tom Kuyper, prof Oene Oenema, prof Lybert Brussprdf R Comans) focuses
on interactions between soil, agrobiodiversity, agdcultural production systems.
One line of research focuses on soil amendmenthiatthar to pursue a triple-
win strategy (energy saving, carbon sequestratiphanced agricultural
productivity). Biochar also receives attention ipraject on conversion of low-
value agricultural side products (to avoid compatitvith food production) in
high-value products that reduce £émissions. A second line of research
encompasses trade-offs between greenhouse gasogmissagro-ecosystems in
relation to soil management (soil tillage) and &godiversity. Our group has
ample experience on nutrient cycling and biologintdractions in the soil, and in
the relation between biological and physical salgerties and processes with
agricultural soil management. Informatiorhdtp://www.soq.wur.nl/UK/

26.The Forest Ecology and Forest Management (FEM) iodWageningen
University (prof Mohren, prof Bongers) deals witindamental and applied
ecological issues such as forest ecosystem dynaemesonmental influences on
tree growth and forest development, and sustairsabieultural systems. Based
on sound understanding of growth and developmefdrett ecosystems, and of
the ecological processes underlying forest ecosydigamics in relation to
species properties and environmental conditionslefjnes for sustainable forest
resource management are derived. Informatidmtat//www.fem.wur.nl/UK/

Programme: Zero Carbon Production Systems

Wageningen UR Programme coordination:
Drs Ir René van Ree

Tel ++31-317-480710480084
rene.vanree@wur.nl

Dr Peter J Kuikman

0317-486488

Peter.Kuikman@wur.nl

1. Biorefinery.nlis a joint initiative of Wageningdsniversity and Research Centre
(WUR) and the Energy research Centre of the Nethdd (ECN), supported by
SenterNovem. It is meant to inform industry, reskanstitutes, universities,
social institutes, and governments about reseantVitees, new developments and
projects. With the feedback of these groups it atstcentrates on establishing a
global biorefinery vision and formulating a roadniapresearch on and
development of biorefinery processes. Informatbnww.biorefinery.n|
example of project dtttp://www.biosynergy.eu/
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2. The bioprocess engineering chair group (prof Reméalé, prof Gerrit Eggink,
prof Hans Tramper) develops new biotechnologicat@sses for manufacturing
of healthy food ingredients, biofuels, biopolymersarmaceuticals, and
biopesticides. The challenge is to make high-qualibducts in a sustainable and
economic way, to avoid overexploitation of natuesources and the environment
and maximize the chances of utilization by existing new biotech companies.
Information athttp://www.bpe.wur.nl/UK/, projects at
http://www.bpe.wur.nl/UK/Research/Projects/

3. The Wageningen University Chair of ValorisationRdé&nt Production Chains
(WU-VPP, Prof Johan Sanders) is a multidisciplin@search group within the
Agrotechnology and Food Science Group (AFSG) psrilog scientific and
applied research aiming at the development of enacadly and environmentally
sound (bio)chemical, enzymatic and biological casim and fermentation
processes. These processes are based on planttaviafs and should substitute
fossil resources of bulk chemicals, transportatieels and animal feed. Key
components of the research are the definition aGfsuees to reduce industrial
energy consumption on a global scale, to fully ek@vailable and as yet
uncovered cheap resources of agricultural (wastearss, and to decrease £0
emissions and pollution. Info http://www.vpp.wur.nl/UK/

4. Plant Research International operates the res#iaeahne biobased economy in its
business unit Agrosystems . Knowledge about plamtésproduction systems is
utilized for the development of new propagationenat, crop growth, fitting
crops into the cropping plan, and the optimisatibhiomass for further
processing. Info at
http://www.pri.wur.nl/UK/research/research+themesifased+economy/

5. The implementation of bio-renewable crops thatrmome GHG savings might
have significant consequences from an economi@gpetise. These consequences
should be assessed in an early stage of developreenthat the economic
consequences can be part of the decision makingegsofor implementing bio-
renewable crops. Economic consequences includéotadion of bio-renewable
crop production, changes in market competition rafps, changes in economic
structure at national and regional level, for ins&a LEI has developed models
that calculate the impacts of market based instnisngo stimulate the
implementation of bio-renewable crops in the enesgstem. Furthermore, LEI
has models and tools to assess the economic carssgiof the implementation
of new bio-renewable crops alongside its life cytlel has GIS experts that can
help to incorporate the spatial dimension at gexkl in ex anteevaluations of
policies affecting crop production and consumpthaip://www.lei.wur.nl/UK/

Programme: Transitioning to resilient low-carbon cities

Wageningen UR Programme coordination:
Dr Robbert Snepe

Tel + +31317-486006
Robbert.Snep@wur.nl

Dr Cor Jacobs

+31317-486460

Cor.Jacobs@wur.nl
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The Urban Environmental Technology and Managemeat Prof. Huub H.M.
Rijnaarts, focus on innovative treatment and manent practices of especially
domestic wastewater and (solid) waste in citieanBstic (waste)water is
increasingly recognized as a source of raw materfglseveral locations in
Europe, new sanitation concepts based on souregasEm and recovery of
resources are demonstrated. In developing cogntr@vel tailor made sanitation
and treatment concepts are developed and demaukinedfrica, Asia, and

South America. The integration of innovative tedogees into (peri-)urban

cycles is done through basic concepts such as UHharest, Water-Energy-
Material Cascading, and Consumption-Productiod fescks. Info at
http://www.ete.wur.nl/UK/

Decarbonising cities will substitute materials aativities for lower carbon
usage. This is related to short term and long tdemsions (investments) and
public and private aspects that are tied togefftee.price of carbon price can be
a driving force for the desired transition and barrelated to all kinds of goods
with more or less public good characteristics. Dew@ents of rural and urban
areas are more and more linked. This linkage caxpmited more to increase
the resilience of cities. Integrated planning arahagement of the rural-urban
fringe will be an important issue, to improve tlesilience of cities. LEI has
experience in the economic assessment of integsatathl planning and
management policies and associated pricing molatsaill be efficient tools in
the transition to resilient, low-carbon citiddgtp://www.lei.wur.nl/UK/

The Landscape Architecture Group (prof Adri van d@imk, prof Jusuck Koh)
studies strategic spatial planning, urban desigw, &ndscape architecture to
mitigate climate change (e.g. energy-neutral reg)icand at the same time to
reveal how to adapt the built environment to thenging climate. Both mitigation
and adaptation to climate change have been in dbasfof research at the
Landscape Architecture in the past 5 years. Ourdare research foci were (1)
substantial knowledge (e.g. generally applicablsigie principles for energy
landscapes), and (2) procedural knowledge (e.ghadetogical framework for
regional energy visionsittp://www.lar.wur.nl

The Chairgroups Earth System Science-Climate ChandeMeteorology and Air
Quality group are involved in urban climate andbam design studies. For a
description of these Chairgroups, see the Progradssessing Climate Change,
item 1 respectively 2.. Information @tvw.ess.wur.nl/UK/; www.mag.wur.nl/UK/,
www.climateXchange.nl

. Green and blue cities

Wageningen UR sets up a research theme to incdepibva potentials of
vegetation (‘green’) and water (‘blue’) in the phamg, design and the
management of resources in cities. In an integrdlraultidisciplinary approach
we will use the opportunities of ecosystems sesvicecreate beautiful, clean and
healthy cities which are pleasant environments/wih. The interaction with the
surrounding country side is taken into accountti€ipation of the people living

in and around the city is part of the typical Waggen approach. Doing so, we
address problems of climate change, water manadgehesaith and food
production in urban areas.
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In the following we will describe five specific rearch topics; topics A and B
focus on planning and design at different spatiales. topics C,D, and E address
practical opportunities for food production, mitiga of climate change and
cooling of cities.

A. Planning and design of green/blue cities (distfict level)

* smart application of green/blue in city design @hkiimpact of climate
change

» creating green/blue cities and city districts thettter can cope with
excessive heat and precipitation (resilience)

e cities with lower ‘urban heat’ (because of urbaeegr/water) needs less
cooling in the summer (low-carbon)

* energy storage in soil and water bodies withoueesty effects on water
quality (low-carbon)

» soils and the city; making optimal use of ecosyssenvices of soils in the
spatial planning process

« interaction between city and surrounding countdg svhich could provide
services to the city

» green buildings

Research task:: planning and design tools ancegiest are needed to come to a
smart application of urban green and blue.

Wageningen UR research groups: CL (Landscape achite, Land use
planning, Alterra-team Urban Regional Developme@yK (Meteorology and
Air Quality, Earth System Science — Climate Chahgegrated Water
Management), CE (Aquatic Ecology and Water Qualignagement Group); Soil
Science Centre (Soil physics and Land use)

B. Green buildings (building level)

» optimizing application of green roofs and wallunlding
development/renovation

« decreasing air-conditioning use in summer (low oajb

» buffering of peak rainfall (resilience)

» closing gap between citizen and nature (resilience)

Research task: optimize the functionality of gresatis and roofs in terms of
ecosystem services (water, energy, biodiversitgithglivability, air)

Wageningen UR research groups: PPO, ESG (Alteraant&rban Regional
Development, Landscape Architecture, Meteorologi/Ain Quality Group,
Hydrology and Quantitative Water Management Grdsq) Physics, Ecohydrology
and Groundwater Management Group,..)

C.

Food in the city: Urban agriculture

» food production in places where people live

e re-use of organic material in the city (‘CradleCmadle’)

* low transport costs, short lifecycle (low carbon)

* smart management practices prevents GHG emisdmmsérbon)

e education citizens on being self supportive on fpamtuction (resilience)
e education citizens on ecosystem functioning (resde)
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* improving cohesion among citizens (resilience)

Research task: explore options and conditionsae@ase the quantity and quality of
urban agriculture, including participation of céirs

Wageningen UR research groups: PPO,PRI, ESG... Sieih& Centre (Soil Quality
and Nutrients)

D. Mitigation of climate change: Urban biomass pcitbn
e urban green produces wood (from cuttings) thatbeansed in local biomass
centers, to produce energy (low carbon)
* locally produced energy saves energy transport gls@where (low carbon)
« locally produced energy makes cities less depermfegibbal energy issues
(resilience)
« the biomass production factor of urban green aatlgevto urban green
structures, making them more profitable (resilignce
e smart management practices increase carbon statalgepreventing non-
CO, GHG emissions (low carbon)
* management of vegetation in cities: store carbaoihand biomass without
increasing methane and nitrous oxide emissions-¢aslson)
» re-use of organic material in the city (‘CradleCmadle’)
research: explore how city environments can proéunezgy locally, specifically
types of energy related to urban green and water
Wageningen UR research groups: ESG, CE, Soil Sei€eatre (Soil Quality and
Nutrients)

E. Cooling the city

» predicting heat wave in cities: early warning sgstesing weather forecasts

» develop a strategy to anticipate on heat waves:tbawol the city?

e decision support tool for water use under extreotechnditions

e using cold water stored in soil to cool
Wageningen UR research groups: CL (Landscape achite, Land use planning,
Alterra-team Urban Regional Development), CWK (Mettogy and Air Quality,
Earth System Science — Climate Change, Integratgeianagement Soil Science
Centre (Soil physics and Land use; Environmentahielogy (ETE)
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