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Foreword

Foreword JPI CLIMATE

The historic Paris Agreement establishes an ambitious trans-
formation which is required if we are to avoid dangerous and
irreversible impacts of climate change. The Paris Agreement
sets out a pathway and a process by which this transforma-
tion can occur through collective global actions.

The Joint Programming Initiative “ Connecting Climate Know-
ledge for Europe” (JPI Climate) is designed to provide know-
ledge to inform actions to address climate change. It is a
pan-European intergovernmental initiative under which Eu-
ropean countries act to jointly coordinate national climate
research and fund new transnational research initiatives that
increase and enhance the provision of climate knowledge
and services. It is focused on high-quality research with high
societal relevance in Europe and globally and has an overall
objective to strengthen the European, science-based efforts
in tackling the societal challenge of climate change.
TRANS-ADAPT is one of the six projects funded by JPI Climate
by the joint call on ,Societal Transformation in the Face of
Climate Change” aimed to connect scientific disciplines and
enable cross-border research with the view to increase the
science-practice interaction and supported by 13 European
countries. TRANS-ADAPT analysed local community-based
initiatives in the policy field of local adaptation strategies to
flood risk in four countries. It aimed to describe the proces-
ses through which these initiatives are initiated, implemented
and maintained, as well as to evaluate their success. The re-
sults produced by this project, are presented here. They iden-
tify lessons that can assist those planning or working on the
implementation of climate change adaptation strategies ari-
sing from flood risk in Europe and globally.

The uptake of the knowledge produced by projects like TRANS-
ADAPT is key to advancing climate action to implement the
Paris Agreement. This is a priority for JPI Climate, which aims
to innovate with the (end-) users on societal transformation
for low carbon climate resilience and broader sustainability.
JPI Climate has recently established an Action Group on So-
cial Sciences and Humanities, which deals with valorisation
aspects of research results and we count on successful pro-
jects like TRANS-ADAPT and their partners to further engage
with JPI Climate in achievement of its aims and objectives.
With best regards and trust in the virtue of European
collaboration,

Frank McGovern
Chairman of the JPI Climate Governing Board

Climate

Foreword INTERPRAEVENT

Facing the challenges of climate change, the JPI CLIMATE pro-
ject TRANS-ADAPT analyzed and evaluated the multiple use
of natural hazard mitigation schemes with a particular focus
on underlying social transformation in communities exposed.
Based on case studies in four European countries the project
assessed changing responsibilities between public and pri-
vate actors necessary to arrive at multiple use of mitigation,
which repeatedly leads to more resilient societies. Yet each
risk mitigation measure is built on a narrative of exchanges
and relations between people and therefore may condition
governance. As such, governance is done by people interac-
ting and defining risk mitigation measures as well as climate
change adaptation; and is therefore simultaneously both out-
come of, and productive to, public and private responsibilities.
The aim of the INTERPRAEVENT Research Society is to sup-
port prevention against natural disasters and to facilitate in-
terdisciplinary in the field of hazard and risk management. As
such, INTERPRAEVENT supports the exchange of knowledge
and experience between science, practitioners and decision
makers in hazard and risk management. The synthesis of the
JPI CLIMATE project TRANS-ADAPT will be a valuable conti-
nuation for all stakeholders involved in mitigation planning
to prevent losses from natural hazards. The TRANS-ADAPT
partners synthesized the outcomes of the project in order to
provide a guiding document for a future application of such
multiple use protection schemes in settings different from the
case studies. Thus, this report contributes to the main aims of
INTERPRAEVENT such as providing information for stakehol-
ders in natural hazard and risk management, promoting sci-
entific debates and presenting conclusions to practitioners,
and supporting decision-making for all questions of techni-
cal and non-technical preparedness.

Kurt Rohner, President
Gernot Koboltschnig, General Manager
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Introduction

Introduction

In a context of climate change, extreme hydrological events
experienced in Europe have focused the attention of policy-
makers on flood hazards. Decades of top-down flood ma-
nagement policies, however, have given little consideration
to social representation and local solutions, especially non-
structural approaches. Only recently, there is increasing at-
tention on dynamics beyond vulnerability and flood risk, such
as climate change and dynamic forces of exposed societies.
With the objective of giving rivers more space (EU Floods Di-
rective 2007), flood management should consider the main-
tenance and/or restoration of floodplains where possible. The
definition of multi-use in the scope of flood risk prevention
goes beyond this concept and is the combination of several
functions or activities through space (on different plots of
the same location), or through time on a same location, as-
sociating at least one use of land that serves the interest of
managing floods, regardless of the type of flood risk manage-
ment involved. As exposed societies contain a concentration
of people, economic resources, transportation, interdepen-
dent networks, social and informational activities, agglome-
rations throughout Europe are especially vulnerable to flood
risk. In this context, the TRANS-ADAPT project focused on the
question of how bottom-up initiatives lead to multi-functio-
nal use of flood hazard mitigation strategies.

The context of a changing role of the state in responsibility
sharing and individual responsibilities for risk management
and precaution lead to the question of innovative flood risk
mitigation strategies. Indeed, the implementation of the Eu-
ropean Floods Directive (EU, 2007) puts responsibility on lo-
cal organisations to determine local strategies to manage
local risks, which in turn demand societal transformation in
vulnerability reduction.

Kockengen
‘Rugerdan\
Tiel

Le Mans

‘r‘\ngers‘

Blois

roRkirchheim

1000 km

Case study locations. Credits: Google Earth

Therefore, TRANS-ADAPT centred on how emerging natu-
ral hazard strategies place the lead responsibility on local
organisations to determine local strategies to manage lo-
cal risks, which demands societal transformation in vulne-
rability reduction.

TRANS-ADAPT focused on the understanding of how bottom-
up initiatives may create innovative spatial flood alleviation
schemes and what they teach us about flood risk manage-
ment. TRANS-ADAPT dealt with cases where a significant
amount of responsibility is given to local authorities and/or
residents. Bottom-up initiatives are concerned with the de-
cision-making process and policy implementation in which
local stakeholders address problems of local concern, first,
to share flood management between the state and the local
stakeholders, and second, to find more creative and innova-
tive solutions to face adaptation to climate change in flood
risk management.

The main reason for this shift from centralised to decentra-
lised organisation is that local scale can be more innovative
in dealing with those tasks relating to risk and emergency
management. TRANS-ADAPT understood and conceptualised
societal transformation as specific local governance initiati-
ves instigated by local governments, residents, NGOs or pri-
vate parties with the aim of complementing conventional
flood policies from the perspective of changing responsi-
bility division between public and private actors necessary
to arrive at more resilient societies. As such, current and fu-
ture governance structures define the outcomes of, and are
productive to public and private responsibilities. The trans-
formative potential of these initiatives may come from re-
plication or transfer of these initiatives to other contexts or
they may induce wider institutional changes facilitating up-
take of novel initiatives.

TRANS-ADAPT paid special attention to the role of commu-
nities in the emergence of bottom-up initiatives. The project
focused on community-based initiatives for natural hazard
management strategies that are clearly different or a niche re-
lative to mainstream solutions of flood risk management. Yet
each risk mitigation measure is built on a narrative of exchan-
ges and relations between people and therefore may condi-
tion the outputs. Of particular interest given the involvement
of diverse actors are multi-functional use of the same place
or several (spatial and/or social and/or economic) functions
and interests. The initiatives are often pursued by local actors
and stakeholders, not with the aim of contributing to broa-
der societal transformation but to address local problems or
to seize local opportunities. TRANS-ADAPT had shown that
motives of community-based initiatives with multiple func-
tionality and use of flood risk mitigation measures include:
(1) lack of funding, (2) lack of legal protection to include lo-
cal interests or (3) lack of space, where classical flood risk
management measures, which are dominated by one type
of use (protection), cannot respond to the new circumstan-
ces. Acknowledging these constraints, a major challenge of
multi-functional use of natural hazard management strate
gies is to represent the complexity of coupled human-environ-
mental systems and particularly the feedback loops between



environmental dynamics and human decision-making pro-
cesses to better understand the current social developments.
TRANS-ADAPT explored and analysed what and who is be-
hind these initiatives (legal, economic and socio-ecological
pressures) and showed the (often complex) motivation for
and key aspects of multi-functional initiatives. TRANS-AD-
APT was based on eleven case studies from Austria, France,
Ireland and the Netherlands. In these countries natural ha-
zard management has been institutionalised for decades,
but with different institutional settings as a result of multi-
ple dimensions of vulnerability. This will help to identify wi-
der lessons for other European regions currently working on
the implementation of climate change adaptation strategies
arising from flood risk.

The TRANS-ADAPT consortium kindly acknowledges fun-
ding received from the Austrian Federal Ministry of Science,
Research and Economy (BMWFW), the French National Re-
search Agency (ANR), the Ireland Environmental Protection
Agency (EPA) and the Netherlands Organisation for Scienti-
fic Research (NWO).

Further reading
e AdgerW, QuinnT, Lorenzoni I, Murphy C, Sweeney J (2013)
Changing social contracts in climate-change adaptation.
Nature Climate Change 3 (4):330-333
Birkmann J, Cardona O, Carrefio M, Barbat A, Pelling M,
Schneiderbauer S, Kienberger S, Keiler M, Alexander D,
Zeil P, Welle T (2013) Framing vulnerability, risk and so-
cietal responses: the MOVE framework. Natural Ha-
zards 67 (2):193-211
Butler C, Pidgeon N (2011) From ,flood defence’ to ,flood
risk management’: Exploring governance, responsibility,
and blame. Environment and Planning C 29 (3):533-547
e Cannon T, Mille-Mahn D (2010) Vulnerability, resili-
ence and development discourses in context of climate
change. Natural Hazards 55 (3):621-635
Driessen P, Behagel J, Hegger D, Mees H, Almesjo L, Andre-
sen S, Eboli F, Helgenberger S, Hollaender K, Jacobsen L,
Jaervelae M, Laessoe J, Oberthuer S, Avelar D, Brand U,
Brunnengraeber A, Bulkeley H, Compagnon D, Davoudi
S, Hackmann H, Knieling J, Larrue C, Linner B-O, Martin
0O, O'Brien K, O'Neill S, van Rijswick H, Siebenhuener B,
Termeer K, Verbruggen A (2013) Societal transformations
in the face of climate change; research priorities for the
next decade. JP| Climate, Brussels, Belgium
e Fuchs S, Keiler M, Sokratov S, Shnyparkov A (2013) Spa-
tiotemporal dynamics: the need for an innovative ap-
proach in mountain hazard risk management. Natural
Hazards 68 (3):1217-1241
e Fuchs S, Keiler M, Zischg A (2015) A spatiotemporal
multi-hazard exposure assessment based on property
data. Natural Hazards and Earth System Sciences 15
(9):2127-2142
¢ Hanger S, Pfenninger S, Dreyfus M, Patt A (2013) Know-
ledge and information needs of adaptation policy-ma-
kers: A European studly. Regional Environmental Change
13 (1):91-101

Davos Frauenkirch - traditional local structural protection. Credits:
S. Fuchs

Consortium

Le Mans, France: lle aux Planches as an example for flood mitigation
with multiple use. Credits: S. Fuchs

e Mees H, Driessen P, Runhaar H, Stamatelos J (2013) Who
governs climate adaptation? Getting green roofs for
stormwater retention off the ground. Journal of Envi-
ronmental Planning and Management 56 (6):802-825

e ThalerT, Priest S, Fuchs S (2016) Evolving interregional co-
operation in flood risk management: distances and types
of partnership approaches in Austria. Regional Environ-
mental Change 16 (3):841-853



Societal adaptation

Societal adaptation

Climate change — fostered by natural climate activity but
also human activities — is triggering changes in the extre-
mes of meteorological events, including the magnitude and
frequency of flooding. As a consequence, processes such as
heavy rainfall, increased activity of wind storms combined
together with changes in the natural environment such as
increased deforestation repeatedly lead to severe river floo-
ding throughout Europe. European cities and villages are
increasingly prone to these processes, which leads to more
vulnerable societies. The effects of hazard processes on the-
se vulnerable societies are high, and specific challenges re-
sult for adaptation and mitigation.

In this context, societies are engaging at different levels in
adaptation processes. Adaptation is defined as the process
of adjustment to actual or expected climate and its effects,
in order to moderate harm or exploit beneficial opportuni-
ties. Therefore, adaptation includes initiatives and measures
to reduce the vulnerability of natural and human systems
against natural hazard impacts. Various types of adaptation
exist, e.g. anticipatory and reactive, private and public, and
autonomous and planned. Hence, adaptation is manifested
by adjustment in ecological, social or economic systems in
response to observed or expected changes in hazard stimu-
li and their effects and impacts in order to alleviate adverse
impacts of change or take advantage of new opportunities.
Adaptation can involve both building adaptive capacity the-
reby increasing the ability of individuals, groups, or organi-
sations to adapt to changes; and implementing adaptation
decisions, i.e. transforming that capacity into action. Both
dimensions of adaptation can be implemented in prepara-
tion for or in response to impacts generated by a changing
climate. Hence, adaptation is a continuous stream of acti-
vities, actions, decisions and attitudes that informs decisi-
ons about all aspects of life, and that reflects existing social
norms and processes.

According to the general definitions, adaptation challenges
the prevention of risks in the context of extreme events, and
consists of adjustments in responses, and integration of pre-
vention against extreme events in local development. So-
cieties face the challenge of continuing development and
at the same time, building acceptable infrastructure and
making planning choices based on projected events. In this
context, especially when it deals with national security and
protection, several strategies are taken by national autho-
rities, but also by regional and local authorities — concer-
ning urban development for example —, sometimes with the
collaboration of civil society. Initiatives intend to make or-
ganisations more efficient and socially beneficial, trying to
make more advantage of land.

Collaboration with civil society in managing natural ha-
zards and their impact is challenging, in particular because
for decades risk management has been institutionalised
and assigned to public bodies and governmental agencies
throughout European countries.

Concerning these aspects, TRANS-ADAPT had shown a ran-

ge of risk management strategies from the different case
studies in four European countries. For example, French
case studies deal with risk prevention, flood defence and
flood mitigation. Dutch case studies include one case with
flood preparation, one with flood defence and mitigation,
and one with flood mitigation. As case studies represent
various combinations of flood management strategies, it
will be important to specify exactly which strategies have
been chosen by stakeholders, and if those strategies are
part of a larger flood management scheme. The interest
for TRANS-ADAPT was to address a similar question as the
central pillar: how do bottom-up initiatives lead (or not) to
multi-functional use of land, in urban and rural contexts,
in the field of flood management? The TRANS-ADAPT case
studies were similar in the way that there are successful or
unsuccessful initiatives to implement multi-functional alle-
viations for flood management. The differences amongst the
case studies helped to evaluate the criteria and to analy-
se the drivers and barriers, especially in non-conventional
flood risk management.

The two guiding questions were:

1. How are multi-functional bottom-up climate change ad-
aptation strategies with respect to flood hazards ins-
titutionalised in different societal environments, and
are there specific actions undertaken to reduce climate
change vulnerability, such as permanent technical mi-
tigation measures, temporal organisational measures,
or a combination of them? Are incentives set to sup-
port citizens in their own adaptation efforts?

2. What mechanisms and actions have been used to ad-
apt institutions for multi-functional climate change
adaptation strategies? What are the conditions that
enable effective collaborations within flood risk ma-
nagement?

Conventional mitigation of natural hazards institutionally
originates from the 1890s when the French system of forest-
technical torrent and avalanche control was adopted. Wa-
tershed management measures, forest-biological and soil
bio-engineering measures as well as technical measures
(construction material: timber and stone masonry) had been
implemented. Thus, conventional mitigation concepts only
consider technical structures within the catchment, along
the channel system or track and in the deposition area. Ac-
cording to the approach of disposition management (redu-
cing the probability of occurrence of natural hazards) and
event management (interfering with the transport process
of the hazard itself), a wide range of technical measures
are applicable.

Conventional technical measures against flood hazards,

such as deflection and retention walls as well as barriers

or flood protection dams, are not only very cost-intensi-
ve in construction, moreover, because of a limited lifetime
and therefore an increasing complexity of maintenance, the
feasibility of technical structures is restricted due to a scar-
ceness of financial resources provided by responsible autho-
rities. If maintenance is neglected mitigation measures will
become ineffective and can even increase the catastrophic



potential of natural hazards. Since conventional technical
measures neither guarantee reliability nor complete safety
a residual risk of damage to buildings, infrastructure and
harm to people remains.

Experience from previous research suggests that values at
risk and spatial planning should be increasingly considered
within the framework of natural hazard risk reduction. To
meet this goal, integral risk management strategies seem
to be a valuable instrument to reduce the vulnerability of
buildings and infrastructure to natural hazards and to de-
velop strategies for a strengthened resistance, above all by
means of local protection measures.

Further reading

o AdgerW, QuinnT, Lorenzoni |, Murphy C, Sweeney J (2013)
Changing social contracts in climate-change adaptation.
Nature Climate Change 3 (4):330-333

e Banks J, Camp J, Abkowitz M (2014) Adaptation planning
for floods: a review of available tools. Natural Hazards
70 (2):1327-1337

o Fuchs S, Keiler M, Sokratov S, Shnyparkov A (2013) Spa-
tiotemporal dynamics: the need for an innovative ap-
proach in mountain hazard risk management. Natural
Hazards 68 (3):1217-1241

e Fuchs S, Kuhlicke C, Meyer V (2011) Ediitorial for the spe-
cial issue: vulnerability to natural hazards — the chal-
lenge of integration. Natural Hazards 58 (2):609-619

e Fuchs S, Rothlisberger V, Thaler T, Zischg A, Keiler M (2017)
Natural hazard management from a coevolutionary per-
spective: Exposure and policy response in the European
Alps. Annals of the American Association of Geogra-
phers 107 (2):382-392

¢ Hanger S, Pfenninger S, Dreyfus M, Patt A (2013) Know-
ledge and information needs of adaptation policy-ma-
kers: A European studly. Regional Environmental Change
13 (1):91-101

e Holub M, Fuchs S (2009) Mitigating mountain hazards
in Austria — Legislation, risk transfer, and awareness
building. Natural Hazards and Earth System Sciences
9 (2):523-537

e Jongman B, Koks E, Husby T, Ward P (2014) Increasing
flood exposure in the Netherlands: implications for risk
financing. Natural Hazards and Earth System Sciences
14 (5):1245-1255

o Keiler M, Knight J, Harrison S (2010) Climate change and
geomorphological hazards in the eastern European Alps.
Philosophical Transactions of the Royal Society of Lon-
don Series A: 368:2461-2479

¢ Rojas R, Feyen L, Watkiss P (2013) Climate change and ri-
ver floods in the European Union: Socio-economic con-
sequences and the costs and benefits of adaptation.
Global Environmental Change 23 (6):1737-1751

e Seneviratne K, Baldry D, Pathirage C (2010) Disaster know-
ledge factors in managing disasters successfully. Inter-
national Journal of Strategic Property Management 14
(4):376-390

o Stocker T, Qin D, Plattner G-K, Tignor M, Allen S, Boschung
J, Nauels A, Xia Y, Bex V, Midgley P (eds) (2013) Climate
change 2013: The physical science basis. Contribution
of Working Group | to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change. Cam-
bridge University Press, Cambridge
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2005 floods in Austria. Credits: Austrian Armed Forces



Bottom-up initiatives

Bottom-up initiatives

Since the late 1980s the context of globalisation of exchan-
ges radically changed management and policies. The multi-
plication of actors, rules or sources of information highlights
the importance of collaborative process characteristics in
reaching agreements. To solve emerging problems, uncer-
tainties and risks, especially linked with environmental is-
sues, some experts and scholars have defined an ascending
process of problem solving, based on collaboration to find a
consensual solution. This collaboration is associated to bot-
tom-up decision making.

Bottom-up initiatives represent a way to make decisions and
implement changes from and with local users. In the field of
flood risk management, it is an alternative to the traditional
and often governmental expert-based decision and a decis-
ion-making process for more innovative measures. Bottom-
up processes can be contrasted with top-down processes
and necessarily imply a sound participation from local ac-
tors. There is a strong need for a new division of responsibili-
ty between the government and its citizens, leading to a new
balance between structural and non-structural risk manage-
ment options, towards more tailor-made choices, depending
the spatial, social, economic or cultural characteristics of the
nature of the place and the risk.

Often, bottom-up initiatives are based on efficiency; there-
fore, some goals should be decided and implemented by po-
licy-makers. However, it may turn out to be more efficient to
let users define goals and implement such goals themselves.
Bottom-up initiatives are not equal to public participation or
any new way of local democracy. Nevertheless, bottom-up
initiatives propose an alternative to hierarchical top-down
decision processes even if on the top of the pyramid there
may be a leadership institution (economic, political, and re-
ligious) depending on the policies and the context. Moreover
it is argued that in order for this shift to occur, it is necessa-

oY

Bottom-up initiatives are important drivers in flood risk management. Credits: S. Fuchs

ry to integrate disaster management and community plan-
ning. Current practice seldom reflects such a synthesis, and
this is one of the reasons why hazard awareness is usually
absent from local decision-making processes. It is asserted
that if mitigation strategies are to be successfully implemen-
ted, then the disaster management process must incorpo-
rate public participation at the local decision-making level.

TRANS-ADAPT provides a way to understand how bottom-up
initiatives create innovative spatial flood risk measures and
what they teach us about flood risk management. TRANS-AD-
APT dealt with cases where a significant amount of respon-
sibility had been given to local authorities and/or residents.
TRANS-ADAPT defined bottom-up initiatives as the decisi-
on-making process and policy implementation in which lo-
cal stakeholders in a local area address problems of local
interest, as a double trend, first, to share flood risk manage-
ment between the State and the local stakeholders, and, se-
cond, to find more creative and innovative solutions to face
climate changes in terms of extreme events in urban areas.
The evolution of flood risk management governance shows
that the process is linked to the concept of shared responsibi-
lities with European institutions, local authorities, private sta-
keholders, lobby interest groups, advocacy actors and citizens.
In particular citizens are being increasingly required to take
responsibility for the management of their own flood risk at
a local community, business and individual household level.
Stakeholders are understood as persons interested and ac-
tively engaged (in terms of support) in the policy system.
This differs from individuals, which are those who are not
actively involved or interested in the policy system. An indi-
vidual, group or firm who will be affected by the consequen-
ces of a decision and hence is regarded as having an interest
that needs to be taken into account in the decision. This may
vary from being heard through to being involved in determi-
ning what the decision should be.

TRANS-ADAPT paid special attention to the role of commu-
nity in the emergence of bottom-up initiatives. Besides stake-
holders involved in the flood risk management policy, there
are three characteristics that compose the definition of com-
munity, (1) a system of interrelations around a common in-
terest, (2) the improvement of their own representation of
spatial quality of life, and (3) a notion of spatialisation in
the community.

In the TRANS-ADAPT case studies, groups of people locally
based, on land that bears specific features geographically
defined, with a definite flood exposure, were studied. Such
groups included those in close proximity to rivers, flooded
districts, local authorities, political authorities, fisheries inte-
rest groups, environmental associations, etc. Each commu-
nity carried the objective of protecting their environment,
their quality of life and their future in using potentially floo-
ded areas for any purpose.

TRANS-ADAPT was based on two assumptions.

The first assumption was that community initiatives create
original ways of managing floods in terms of how commu-
nity-led initiatives are creating some new, original ways of
managing flood prevention infrastructures, specifically mul-



tiple use strategies. The first hypothesis is that the bottom-up
process of local actors is more innovative than traditional in-
stitutional arrangements. The main reasons for this shift from
centralised to decentralised organisation is that local scale
seems to be more efficient in dealing with those tasks rela-
ting to risk management.

The second assumption was that multiple use is a resilient
outcome that can be replicated. Do community processes
lead to a more successful outcome, in terms of vulnerability
reduction and resilience, in which multiple-use is the obser-
ved outcome? By multiplying the functions of land (leisure,
sport, commercial activities, fishing places) and by thinking
about the vulnerability of those activities, TRANS-ADAPT de-
termined if multi-functionality increases resilience, when it
is defined as the capacity of a system to respond to a distur-
bance by resisting damage and rebuilding itself without col-
lapsing into a qualitatively different state that is controlled
by a different set of processes. Classical flood risk manage-
ment measures, which are dominated by one type of use
(flood protection), cannot respond to the new circumstan-
ces. TRANS-ADAPT argued that such approaches hold much,
as yet unexploited, potential for realising unexpected solu-
tions for dealing with flood risks.

Further reading

e Green C, Penning-Rowsell E (2010) Stakeholder engage-
ment in flood risk management. In: Pender G, Faulkner
H (eds) Flood risk science and management. Wiley-
Blackwell, West-Sussex:372-385

¢ Hegger D, van Vliet J, van Vliet B (2007) Niche manage-
ment and its contribution to regime change: the case
of innovation in sanitation. Technology Analysis and
Strategic Management 19 (6):729-746

e Johnson C, Priest S (2008) Flood risk management in Eng-
land: a changing landscape of risk responsibility? In-
ternational Journal of Water Resources Development
24 (4):513-525

e Pearce L (2003) Disaster management and community pl-
anning: How to achieve sustainable hazard mitigati-
on. Natural Hazards 28 (2-3):211-228

o Thaler T (2014) Developing partnership approaches for
flood risk management: implementation of inter-lo-
cal co-operations in Austria. Water International 39
(7):1018-1029

o ThalerT, Fuchs S (2016) Regional governance in flood risk
management: examples of inter-local flood risk ma-
nagement approaches in Austria. In: Koboltschnig G
(ed) Internationales Symposion Interpraevent, Lucer-
ne, 30 May - 02 June 2016. Internationale Forschungs-
gesellschaft Interpraevent: 54-55

o Thaler T, Priest S, Fuchs S (2016) Evolving interregional
co-operation in flood risk management: distances and
types of partnership approaches in Austria. Regional
Environmental Change 16 (3):841-853

Information and communication are essential for creating incentives
for bottom-up initiatives. Credits: S. Fuchs

Bottom-up initiatives as a way to make decisions and implement
changes from and with local users. Credits: S. Fuchs

Discussion among stakeholders and hazard experts. Credits: S. Fuchs
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Case study (Austria)

Galtiir avalanche dam

Even though beyond the narrow scope of flood hazard mi-
tigation, the Galtiir avalanche dam is an excellent example
of multi-use in risk management. The municipality of Galtir
is located 35 km southwest of Landeck in the western part
of Austria near the Swiss boarder at an altitude of 1580 m
a.s.l. The municipality covers an area of 121 km2 and 771
inhabitants lived there in the year 2016. During winter-
time, up to 4000 additional persons are present in the ho-
tels and guesthouses of the village. More than 26 avalanche
paths, nine of which are equipped with defence structures
in the starting zone, endanger the community. During the
so-called avalanche winter in 1998/99, major avalanches
occurred throughout the Europpean Alps. A 50 m (160 ft)
high powder avalanche traveling at 290 km/h (180 mph)
hit the village on 23 February 1999. As a result, 57 people
were buried and 31 of them died.

The Galtiir avalanche dam was constructed as a multi-func-
tional protection scheme as a response to the 1999 ava-
lanche events. The national, regional and local authorities
developed an innovative management concept for the com-
munity which included snow fences made of steel in the
avalanche starting zones on top of the slopes, and a 300m
avalanche dam to protect the mountain village in the run-
out area. The Austrian Torrent and Avalanche Control Ser-
vice initiated the project, where the local citizens were the
main driver for the development of a multi-functional use of
the dam. Multi-functional use included an exhibitions room,
a panorama café, a climbing wall, a conference location and
the centre of the civil protection integrated in the protecti-
ve structure. The avalanche dam has multiple functionality
as a response to the lack of space in the village; and there-
fore a strong community engagement was observed to use
the dam with secondary purposes. As such, the Galtir ex-
ample is a frontrunner of multi-functional natural hazards
protection schemes, especially to overcome the problem

Galttir avalanche dam. Credits: Google Earth

of lack of land. Consequently such multi-functional natu-
ral hazard constructions are gaining momentum in Austria.

Planning

The limited living space, proximity of safe and hazard-pro-
ne areas, and continuous land use pressure — but also in-
creasing financial limitations — sparked strong community
engagement to use the dam for additional purposes. The
project was planned immediately after the avalanche event
and implementation started even before the winter of 1999
for reasons of timely avalanche protection of the village. The
dam was constructed as a multi-storey building following
the adjacent federal road on a length of 135 m. The 345
m long and up to 19 m high avalanche wall not only inte-
grates art and culture, but impresses with modern interior
design and the exterior architecture adapted to the towns-
cape and nature. Whereas the avalanche protection was pl-
anned by the responsible section of the Austrian Service for
Torrent and Avalanche Control, the adjacent building was
planned by a local architecture firm and is now operated
by the Alpinarium Galtir society, a registered Austrian as-
sociation targeted at a further promotion of topics related
to the natural heritage and cultural activities of the region.
The basement is used as an underground car park, and also
includes the building equipment and appliances facilities.
The ground floor includes the museum of Galtiir including
the necessary facilities, an indoor climbing wall and the
fire station as well as the local mountain rescue service. In
the first floor, a coffee bar, lecture rooms, the administrati-
on and the archives of the museum are located. The com-
bination of protective walls and exhibition rooms makes
the Galtiir Alpinarium and its architecture unique in Euro-
pe. The multifunctional construction was a highly complex
and innovative project with strong citizen participation in
the decision-making process. Many efforts were invested
in developing new administrative arrangements to settle
responsibilities and liabilities between the municipality, ci-
tizens and the Austrian Service for Torrent and Avalanche
Control — as well as in securing new financial resources to
develop and maintain structural protection schemes.

Implementation

The key players in implementing the Alpinarium were the
Austrian Service for Torrent and Avalanche Control and the
Federal State of Tyrol, which both led the discussions in Gal-
tlir. Tyrol was powerful because of its importance regarding
funding sources, while the Austrian Service for Torrent and
Avalanche Control was responsible for designing and con-
structing the dam. The national, regional and local govern-
ment provided € 9.5 million towards the project, receiving
additional funds by international donors who supported re-
construction following the 1999 disaster, such as the Auto-
nomous Province of Bolzano, Italy.

Challenges
The leadership at the local and regional level was key in dri-
ving the strong community engagement. It was also pow-
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erful enough to influence the current policy discourse, due
to its technical knowledge and expertise. The main chal-
lenges identified were the gap between policy guidelines,
regulations and the implementation process at local level.
Inhabitants showing higher risk awareness were more like-
ly to participate in the process. Another challenge was the
shift of legal responsibilities between the different public
authorities involved and their regulatory power, such as pl-
anning regulation (municipality) or permission to carry out
the construction (Austrian Service for Torrent and Avalanche
Control). Moreover, a central aspect was the question of re-
sponsibility for potential damage from future natural hazard
events, which was finally transferred to the municipality.
Thus, the avalanche dam contributed to improving social
capacity-building of the community of Galtiir — increasing
risk perception, risk communication and risk education, with
respect to a sustainable mountain development.

Recommendations

The Galtiir case study demonstrated a strong driver towards
encouraging local actors and stakeholders to support ‘their’
community scheme. Local actors and stakeholders have
used their social capacity to adapt the protection scheme
to their needs and interests in order to drive socio-economic
development as well as gaining the avalanche protection.
The processes included besides the representatives from the
government also the residents. The Austrian Service for Tor-
rent and Avalanche Control recognised the realisation of the
multi-functional dam as a legitimate solution for avalanche
protection. In terms of representation and transparency, all
stakeholders were quite satisfied with the entire negotia-
tion process. Therefore, the outcome represented adequa-
tely the interests of the local population as well as of the
Austrian Service for Torrent and Avalanche Control. The pro-
ject has also received positive attractions in and outside the
country, which made it one of the first pilots of multifunc-
tional use in hazard protection schemes.

Summary

The community-based initiative encouraged citizens to ac-
tively engage in risk management. The initiative ensured
that local interests and well-being were met.
Multifunctional protection schemes provide multiple bene-
fits. Such schemes reduce pressure on limited land and thus
mitigate land use conflicts. They can attract investors, pro-
viding new financial resources to complement scarce pub-
lic finances. And they can be used for risk communication
and education in promoting local resilience.

Major investments in disaster risk reduction often require
collaboration between local, regional and national authori-
ties — and both vision and a new division of responsibility.

Further reading

o Fuchs S, Keiler M, Zischg A (2015) A spatiotemporal multi-
hazard exposure assessment based on property data.
Natural Hazards and Earth System Sciences 15(9):
2127-2142

e Holub M, Fuchs S (2009) Mitigating mountain hazards
in Austria — Legislation, risk transfer, and awareness
building. Natural Hazards and Earth System Sciences
9 (2):523-537

o Keiler M (2004) Development of the damage potential re-
sulting from avalanche risk in the period 1950-2000,
case study Galtir. Natural Hazards and Earth System
Sciences 4 (2):249-256

o Keiler M, Sailer R, Jorg P, Weber C, Fuchs S, Zischg A,
Sauermoser S (2006) Avalanche risk assessment — a
multi-temporal approach, results from Galtiir, Austria.
Natural Hazards and Earth System Sciences 6 (4):637-
651

Galtiir avalanche dam. Credits: S. Fuchs

Galtlr avalanche dam. Credits: J. Hiibl



12

Case study (Austria)

Pfunds flood protection

The local authority Pfunds is located in the western part of

Austria close to the Swiss border, with a population of ap-

proximately 2,570 people. The town is situated on the Ri-

ver Inn and the Stubenbach torrent. The river basin is part
of the Samnaun mountain range. Geologically, the basin is
located within the Engadin window, a Mesozocic ocean ba-
sin, which was lifted and then over-thrusted by older layers
(Silvretta and Otztal layer). The dominant lithology of the
basin comprises several local types of shale with interbed-
ded strata of quartzites. The Stubenbach torrent is charac-
terised by fluvial sediment transport processes and debris
floods and is a tributary of the Inn river. Directly on the fan
the municipality of Pfunds is located, where several dama-

ging torrent events were recorded since the 1830s. In 2005,

Pfunds suffered heavy damage due to another event, with

a magnitude up to 6 m and more than 60 damaged buil-

dings. After the event the local authority had been actively

and intensively involved in the development of a local risk
management plan. In overall, the risk management plan in-
cluded two main components:

1. Natural hazard management: a retention basin was pl-
anned in the village; the retention basin acts as a pri-
mary torrent protection measure. Therefore, it legally
falls under the authority of the Austrian Torrent and
Avalanche Control Service and the local authority of
Pfunds. The municipality has taken up the responsi-
bility of evacuation and maintenance of the basin,
whereas the Austrian Torrent and Avalanche Control
Service was responsible for planning and implemen-
ting the measure.

2. Multi-use design: the retention basin can be used for lei-
sure activities; fountains and artwork were included
in the design of the retention basin and acts as archi-
ving memories and informal flood risk communication.

Pfunds flood protection. Credits: Google Earth

Planning

Following torrential flooding in 2005, the Austrian Torrent
and Avalanche Control Service developed a local flood risk
management strategy to determine areas of the communi-
ty exposed to torrential flooding. The Austrian Torrent and
Avalanche Control Service proposed to develop flood defen-
ces outside and insight the community of Pfunds to protect
the residential and non-residential buildings along the Stu-
benbach torrent. This included two retention basins, one in
the centre of the community and several flood walls along
the course of the torrent. However, the main challenge was
to implement the retention basins on private land. The local
authorities initiated in close collaboration with local citi-
zens a new planning concept for Pfunds. Consequently, the
stakeholder engagement presented the concept of a mul-
ti-functional use of the retention basin in the town centre
with the purpose of risk communication.

The dam was funded by the national, regional and local
government as well as internationally funding schemes,
such as European Union. The share for the realization of
the retention basin was Austrian Torrent and Avalanche
Control Service (62 %), the Federal State of Tyrol (21 %),
the regional road authority (2 %) and the local municipali-
ty (15 %). The local authority and the EU-Interreg program
mainly funded the cultural installation.

Implementation

The focus of the local management scheme was the deve-
lopment of a classical protection measure initiated by the
Austrian Torrent and Avalanche Control Service. Moreover,
not to develop a multifunctional system in the area. The en-
gagement from the local authority (whereabouts the may-
or was the central actor in the overall process) enforced a
partly re-design of the local risk management plan. The stu-
dy sites show a central relationship between national and
local level (between the local mayor and the Austrian Tor-
rent and Avalanche Control Service). However, the lead of
the risk management plan was still on the side of the Aus-
trian Torrent and Avalanche Control Service.

The interaction by Austrian Torrent and Avalanche Control
Service with the community was mainly organised infor-
mally and only in the planning phase based on different
interests between local authority and residents. In parti-
cular, the local mayor (an architect) showed high interest
in the development and realisation of the new multifunc-
tional flood alleviation scheme. He played a central role in
the planning process, especially for the realisation of the
cultural installation in the retention basin. Besides, he was
able to mobilise additional financial resources and appro-
val from national and regional authorities to implement the
multi-functional retention basin. However, there were some
delays in the planning process, because of problems in the
purchase of the necessary land for the retention basin. Ne-
vertheless, the integration of the multi-functional purpose
was not a key issue for the Austrian Torrent and Avalanche
Control Service.
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Challenges

An important driver in the process was the engagement of
one person (policy entrepreneur) in the overall process. The
mayor stimulated the residents of the neighbourhood in
Pfunds to start the engagement process. The outcome was
that the local level was actively involved in the develop-
ment of a strategy for flood management. A key challenge
in the realisation of the project included the question of re-
sponsibility (liability) if something would happen during a
future torrent event. So far, the Austrian legal system fore-
sees that the Austrian Torrent and Avalanche Control Ser-
vice is responsible if someone in the retention area would
be injured or would decease by an event. Consequently, the
national authority was quite critical in the beginning of the
project. Here, in order to overcome this liability, the Aust-
rian Torrent and Avalanche Control Service had to transfer
the responsibility to local level. Besides, a key driver for the
Austrian Torrent and Avalanche Control Service was the re-
alisation of a multi-functional dam as a legitimate solution
to the issue of future torrential floods.

Recommendations

The processes included besides the representatives from the
national government also the local level. The Austrian Tor-
rent and Avalanche Control Service recognised the realisa-
tion of the multi-functional dam as a legitimate solution to
the problem. In overall, all stakeholders were quite satisfied
with the entire negotiation process, in terms of representa-
tion and transparency. Therefore, the outcome was that the
interests of the residents were adequately represented and
recognised by the Austrian Torrent and Avalanche Control
Service. The communication process was organised through
various meetings among all different stakeholders. The ma-
yor had also a strong influence on the design of the cultu-
ral activities in the retention basin.

The responsibility was rather clearly defined between the
different stakeholders in the planning and implementati-
on phase. The authorities involved used their responsibility
for their primary goals, mainly to provide a flood protec-
tion scheme. Local stakeholders were mainly responsibility
for the tasks outside the hazard management. However, the
municipality and residents were mainly involved during the
planning/initiation phase of the project. In this phase, es-
pecially the residents were strongly involved in the decisi-
on-making process. In terms of the legal responsibility, the
authorities were quite sceptical at the beginning, but the so-
lution was a responsibility-transfer to the local authorities.

Summary

The case study demonstrates a strong driver towards en-
couraging local actors and stakeholders to support their
community scheme.

The cultural activities are well used by the residents and for-
eigners; the construction plays an active role in risk commu-
nication and increasing of risk awareness. The project has
also received positive attentions outside of Austria and is
favourable for the municipality.

The outcomes of the project were accepted by the local re-
sidents. In particular, the policy entrepreneur (mayor) played
a central role in the successful implementation.

Further reading

e Fuchs S, ThalerT, RothlisbergerV, Zischg A, Keiler M (2017)
Natural hazard management from a co-evolutionary
perspective: the cycle of exposure and policy respon-
se in the European Alps. Annals of the American Asso-
ciation of Geographers 107 (2):382-392

e Holub M, Suda J, Fuchs S (2012) Mountain hazards: redu-
cing vulnerability by adapted building design. Environ-
mental Earth Sciences 66 (7):1853-1870

o Totschnig R, Fuchs S (2013) Mountain torrents: quantify-
ing vulnerability and assessing uncertainties. Enginee-
ring Geology 155:31-44

Fountains in the flood retention basin. Credits: S. Fuchs

Pfunds after the 2005 flood event. Credits: M. Rinderer
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Case study (Austria)

GroBkirchheim flood protection

The municipality of GroBkirchheim in south-western Austria
with a population of approximately 1,300 people is situa-
ted on the Moll river and therefore prone to flooding. The
flood history during the 20th century shows various events,
in particular during the 1960s but also in recent decades.
The main economic activities are dominated by agricultural
land use, energy production (hydropower), small to medi-
um handicraft businesses and the tourism sector — main-
ly in the upper part of the catchment. Apart from flooding,
the catchment includes multiple hazard sources for landsli-
des and snow avalanches. GroBkirchheim is protected from
flooding by a dam along the Moll river; beyond flood pro-
tection this dam facilitates another use since it includes an
indoor shooting range. The indoor shooting range is an inte-
gral part of the flood alleviation scheme protecting in parti-
cular the commercial and leisure centres. The Federal Water
Engineering Administration initiated the project with the
aim to reduce the physical vulnerability of the community.
However, the focus was on the development of the protec-
tion scheme and not to develop a multi-functional system.
The idea to integrate cultural activities in terms of a shoo-
ting range was developed by the local authority of GroB-
kirchheim. The concept for the indoor shooting range in the
dam started right after the planning process of the flood
protection scheme. Nevertheless, it has been a highly com-
plex project with multiple different professional stakehol-
ders from the public and private sectors. The development
of this project was very innovative and resulted in many
efforts put into legal arrangements to settle responsibili-
ties and liabilities between the municipality and the Fede-
ral Water Engineering Administration.

Planning
Following flood risk analysis, the Federal Water Engineering
Administration developed a local flood risk management

b 4
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GroBkirchheim flood protection. Credits: Google Earth

strategy for the community of GroBkirchheim. The local au-
thority proposed to develop a multi-functional flood de-
fence along the Mdll river. The project included a dam with
an integrated indoor shooting range with the aim to pro-
tect residential and commercial premises from future flood
events. The multi-functional flood alleviation scheme was
developed in close collaboration by the water authority
and the community. It was proposed as a common project
in terms of design, planning, implementation and mainte-
nance. Nevertheless, it has been a highly complex project
with multiple different professional stakeholders from the
public and private sectors. The development of this project
was innovative and resulted in many efforts put into legal
arrangements to settle responsibilities and liabilities bet-
ween the municipality and the Federal Water Engineering
Administration.

Implementation

An important driver to initiate and to implement this mul-
ti-functional project was the political will and leadership
at local level. In overall, key players in the GroBkirchheim
were the Federal Water Engineering Administration of Ca-
rinthia and the local authority. The mayor played a central
role in the planning process especially for realising the in-
door shooting range. Both organisations (Federal Water En-
gineering Administration and community) were leading the
discussion during the planning process of the flood risk ma-
nagement strategy. The Federal State of Carinthia has been
powerful in terms of funding sources — without the financi-
al support of the Federal State the project would never have
been realised. The Federal Water Engineering Administra-
tion was the most important actor in the entire process. In
particular, this government department dominated the pl-
anning process, making them the gatekeeper for the project
also according to institutional and organisational norms.
The national, regional and local government as well as in-
ternational bodies such as the European Union funded the
dam or provided subsidies. The share for the realization of
the project was 50 % for the Federal Water Engineering Ad-
ministration, 40 % for the Federal State of Carinthia and
the remaining 10 % for the local authority, amounting to a
total cost of € 1.5 million.

Challenges

The case study had shown various mechanisms and actions
encouraging a change of current natural hazards strate-
gies. The involvement of local stakeholders in the planning
process was an important step in the successful creation
of a partnership approach between the different local and
national actors and stakeholders. Analysing the case stu-
dy resulted in five general drivers which encourage the im-
plementation of such multi-functional protection schemes.
First, an important driver was the mayor. The mayor recog-
nised the window of opportunity to realise a multi-func-
tional dam as a legitimate solution to the issue of flood
hazards. Further, the direct engagement of residents was
very limited because the mayor acted as a catalyst introdu-
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cing a new flood risk management policy. A second main
driver reflects the recognition of need for protection sche-
me in the community. This need was the most important
driver and at the same time the starting point in the ove-
rall discussion of combing the indoor shooting range with
the protection scheme. A third important development re-
flects the positive net present value of the project as well
as that the additional costs were not paid by the Federal
Water Engineering Administration. The fourth driver reflects
mainly the political interests and capacity at the local le-
vel; especially the engagement of the mayor and few re-
sidents (from the local hunting organisation). Finally, the
project was a win-win solution between the different play-
ers. The water authority was able to get additional room for
the river and the local authority was able to get a shooting
range in an area with a high pressure on current land use.
Throughout, with current pressures on local authorities to
reduce the spending and in parallel, a reduction in govern-
mental resources, multi-functional use of natural hazards
management has been seen as a possibility to both increa-
se the value of budgets available and to increase efficien-
cy in using current public funds and resources.

Recommendations

Local engagement plays a central role in the development
of multi-functional flood alleviation schemes. However, the
engagement and influence of citizens at risk depends on
the individual awareness (risk and environment). If citizens
show a high risk awareness they are more likely to partici-
pate in the process. This is strongly connected with an in-
centive for the expectation of safety. An important driver
was the use of legal instruments. Above all, the gatekeeper
(in the case of GroBkirchheim the Federal Water Enginee-
ring Administration) wants to transfer the responsibility to-
wards local level. Consequently, the local level has to take
over this responsibility for economic loss and the harm of
people affected. Besides, the project needs a win-win situ-
ation for all participants.

Summary

In overall, the protection scheme has been achieved at low
costs, especially with regards to time and resources (effec-
tive use of scare land resources). However, the project lead
to relatively high construction costs for the indoor shooting
range. In addition, there were no further costs for the Fede-
ral Water Engineering Administration.

The key goals of the municipality as well as of the com-
munity have been achieved in the realisation of the pro-
ject idea. The shooting range is well used by the residents
and also tourists.

The case study demonstrated a strong driver towards en-
couraging local actors and stakeholders to support their
community scheme.
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Case study (France)

Angers flood protectionj

Angers is a city in western France, about 300 km southwest
of Paris. The city with approximately 149,000 inhabitants
developed at the confluence of three rivers, the Mayenne,
the Sarthe, and the Loir, all coming from the north and flow-
ing south to the Loire. The fle Saint Aubin, located around
2 kms from the city centre, is known for its important role
in river management. With an area of 600 ha, the island is
a wetland area. Until 1950, it was the largest wetland in
Western France and as such an important flood retention
protecting the city. At the same time, due to a high biodi-
versity the island is part of the NATURA 2000 conservation
network which catalogues areas within Europe that have a
scarcity or fragility of flora or wildlife. The last major floods
affecting Angers date back to January 1995.

Planning

Apart from the importance of the area for flood water
storage, the Tle Saint Aubin is a multi-functional place,
combining environmental conservation, agricultural and —
restricted — leisure and tourism activities. As such, land uses
change in annual cycles. While in winter, the island is floo-
ded and migrating birds rest there, in spring, the area is fa-
vourable to pikes reproduction and later birds nesting. From
late June until August, farmers mow grass on their parcels,
and from September until November, most of the land be-
comes common pasture land for cattle grazing.

Implementation

The status of the lle Saint Aubin is mainly given by French
and European legislations. The island has been preserved
as a wetland and therefore an area with high flood fre-
quency and magnitude. The success is due to the achieve-
ment of two goals with first, it has been recognized as a
Zone Naturelle d'Intérét Ecologique Faunistique et Floris-
tique (French inventories which recognize zones of floris-

‘i\e Saint-Aubin, Angers

Angers flood protection: the fle Saint Aubin. Credits: Google Earth

tic, faunal and ecological value) with no specifically binding
rules, but also as an Important Bird Area (IBA/European le-
gislation) and a Special Protection Area (as part of the Na-
tura 2000 network). Natura 2000 is not a system of strict
nature reserves from which all human activities would be
excluded. While it may include strictly protected nature re-
serves, most of the land remains privately owned. The ap-
proach to conservation and sustainable use of the Natura
2000 areas is much wider, largely centered on people wor-
king with nature rather than against it. Additionally, the lle
Saint Aubin has been identified in the flood risk manage-
ment plan (Plan de Prévention du Risque d’Inondation) as
an area with a high or very high flood-risk, which should
be prevented from urbanisation.

Challenges

Even though farming is declining, it remains crucial (via ex-
tensive grazing and mowing) on the island for all environ-
mental objectives to be met (open land for water retention,
wet meadows for birds, etc.). Therefore, the main challenge
is to keep farming active on the island. Since the 1970s, lo-
cal institutional stakeholders understood it was important
to buy land in the fle Saint Aubin in order to reach their en-
vironmental objectives: preservation of a flood retention
zone, preservation of resting areas for migrating birds, nes-
ting areas for corncrakes, spawning grounds for pikes. Local
authorities still regularly have to convince farmers to keep
using their lands. The various local uses, even though they
tend to diversify during the last few years, do not constrain
the capacity for flood protection: Locally, there has never
been any ambition to protect the fle Saint Aubin from floo-
ding, and to allow for other land uses.

Nevertheless, there are new signals of change due to the
fact that grazing and mowing are not economically viab-
le in recent years. In parallel, a new decline of agriculture
on the island because of the retirement of farmers, cattle
grazing which is getting less and less cost-effective, priva-
te landowners who keep selling their land to the institutio-
nal stakeholders, etc. are increasingly relevant.

Recommendations

A strong and personal exchange between the various land
users is important and has to be further encouraged. In
particular farming activities have to be maintained. Even
though farmers work on this land for generations, it is at
risk of agricultural decline.

A specific institution (here a Syndical Association composed
of all landowners) may be helpful to regulate the various
expectations of all stakeholders on the island and to cons-
titute an important local arena for discussion.

The example of the {le Saint Aubin shows that there can be
synergies between environmental rules and flood manage-
ment rules. Stakeholders can work to align different legis-
lations and reach their goals.

Moreover, the case study also shows that multi-use has to
be considered not only within a specific time frame. There-
fore, planning rules have to be settled in order to coordi-
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nate various and temporary variable uses.

Summary

The le Saint Aubin is a large wetland, mainly dedicated to
extensive cattle breeding. It is the main water retention
area upstream the city of Angers.

Since the 1970s, the fle Saint Aubin has faced agricultu-
ral decline and a risk of reforestation. Those processes
appeared as potential threats for several institutional sta-
keholders with environmental objectives locally. In order
to prevent such an evolution, local institutional stakehol-
ders started to buy land and keep trying to maintain far-
ming on the island.

Local owners and stakeholders of the fle Saint Aubin are
successfully involved in the planning of the site. Today, even
though there is a debate about the future of the island, the
Syndical Association has settled rules to control uses and
it remains the most important place for discussion locally.
Flood management is one environmental issue among va-
rious other concerns (biodiversity, landscapes, sustainable
farming). As such, land management on the {le Saint Aubin
is not only focusing on one single objective and local sta-
keholders look for synergies between local issues.

Further reading

e Angers Loire Metropole (w/o yr.) L'lle Saint Aubin, le coeur
des basses vallées angevines. http://lwww.angers.fr/
fileadmin/plugin/tx_dcddownloads/agriculture_hyd-
rologie_geologie_histoire_01.pdf [Accessed October
30,2017]

e Bertoldi S (2007) Promesses d’une ile: Saint-Aubin, Vivre
a Angers n°318. http://archives.angers.fr/chroniques-
historiques/les-chroniques-par-annees/2001-juil-
let-2010/promesses-d-une-ile-saint-aubin/index.html
[Accessed October 30, 2017]

e Cherruault J (2015) Comment mettre en place une gesti-
on hydraulique intégrée en zone humide? Application
a I'fle Saint Aubin, Angers. Ecole Supérieure des Gé-
ometres et Topographes: Master thesis

e Fournier M, Larrue C, Alexander M, Hegger D, Bakker M,
Pettersson M, Crabbé A, Mees H, Chorynski A (2016)
Flood risk mitigation in Europe: how far away are we
from the aspired forms of adaptive governance? Eco-
logy and Society 21 (4):49

Agriculture at the Tle Saint Aubin. Credits: S. Servain

Multi-use occupation of a flood-prone area. Credits: M. Bonnefond

|77 Angers city and mefropol

I Hunting Association

[ Fishing Associationl 2
=

Bachyreund : IGHD / Saurce : ALW

Distribution of land ownership. Credits: M. Bonnefond

[: Bassin de la Maine

Alencon

Mathieu BONNEFOND © 2012

Orléans

Location of the case study. Credits: M. Bonnefond



18

Case study (France)

Le Mans flood protection

The Tle aux Planches — historically an industrial area loca-
ted on the Sarthe river — is an urban park located on an is-
land in 500 meters distance from the city centre of Le Mans
(about 205,000 inhabitants in the agglomeration). Today, it
is a multi-functional place, combining a recreational area, a
flood risk mitigation area and a residential area.

Planning

The whole green area of the island and the adjacent child-
ren playground are adapted to flooding. First, the area is a
spillway subject to occasional flooding between the chan-
nel and the main river (with a small discharge channel); and
second, other uses (for leisure) have been adapted to the
specific hydraulic needs of the area. The downstream part
of the island includes a small social housing scheme with
one building containing approximately 20 apartments. Be-
cause this building is above the regular flood level there is
a relatively low flood risk for the inhabitants.

Implementation

The narrative starts with the story of a contested residen-
tial project planned during the 1990s in this former in-
dustrial zone, which created strong protests among local
communities and inhabitants in the neighborhoods. The
created pressure was very active and local residents asked
for green areas instead of new housing. Two elements can
explain that the residential project has been finally aban-
doned. First, there has been little private interest (and few
investors) for this housing estate. Second, a major flood
hit the city in 1995 and reminded local authorities that the
flood issue is strong in Le Mans. Central government and
local authorities (municipality) reached a consensus on the
fact that there was a need for new protection or mitigation
works. In this context, a new project idea came up taking
into account two objectives: to improve flood risk manage-

Le Mans flood protection: the fle aux Planches. Credits: Google Earth

ment and to provide the area with a large green zone. The
implementation of this idea took four years from 2004 (start
of the architectural competition) to 2008 (opening of the
parc to the public), followed by a management phase (from
2009) in order to organise multiple public events and ne-
cessary maintenance works.

Challenges

The municipality is the main actor and initiator of the pro-
ject. The implementation of the le aux Planches as both
a flood protection and leisure area was a long process, a
continuous source of conflict and time-consuming in the
planning phases (consultation, negotiation). However, sta-
keholders never gave up and made the project possible
and achievable.

Regional synergies of the urban multi-use of the site are
high. The combination of functions is working well. If floods
occur, flood risk management impedes any other use of the
park. The project even created positive loops, especially on
urban riverbanks integration in Le Mans. It is also interes-
ting that the association of inhabitants and local opponents
which had been created to fight against the first residenti-
al projects on the island drastically changed its objectives
after the implementation of the project. Nowadays, it con-
tributes to the attractiveness of the island and participates
in the organization of special events there.

Recommendations

A multi-use of flood prone areas can provide high-quality
public space especially for river banks, in particular along
city centres and when former industrial areas (brown fields)
are revitalised.

Conflicts can lead to novelty. In case of Le Mans, the Mu-
nicipality succeeded in integrating various demands and
solved protests to transform demands into an innovative
multi-use project on a flood prone area.

Summary

A first conflict emerged between local communities who
wanted a green urban space in the late 1990s on the island,
and on the other hand, the land owner, EDF (French Electri-
city Company) who wanted to develop a housing project.
Eventually, the municipality bought the land.

Major floods hit Le Mans in 1995 (25-year floods with long
remaining time, approximately 685 damaged buildings and
severe economic loss), which made the City to launch a stu-
dy about flood risk prevention, and to consider developing
a new housing site on the Tle aux Planches.

Under pressure by two citizen groups (Flooded Inhabitants
association and {le aux Planches association), the Munici-
pality eventually accepted the idea of a park on the island,
coupled with a flood risk mitigation measure.

In 2005, a project designed by HYL consultancy was chosen
and the park opened to the public in June 2008. It is a re-
creational area, with a green outdoor circle theater, a play-
ground and banks opened to fishermen; it is also a spillway
that is covered with water when the river level rises, which
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lowers the level of water for Le Mans downstream districts.

Further reading

e BapaumeY, Le Boucher E, Dourdou G (2015) L'association
ile aux planches: quelle valorisation pour ses actions
et pour le parc? Rapport de projet tutoré, master 2 va-
lorisation du patrimoine culturel et développement lo-
cal, Université du Maine

© BCEOM (1999) Synthése des protections contre les in-
ondations du bassin de la Sarthe. Bureau Central
d'Etudes pour les Equipements d'Outre Mer (BCEOM)

o De Juli P, Michaud V, Moreau A (2014) Risque inondations,
quels progrés dans la gestion sur Le Mans Métropole?
Projet pré-professionel, CNAM-ESGT

o Etablissement Public Loire (2005) Etude 3P Etude des
crises hydrologiques du bassin de la Maine, EPLOIRE

Overview ile aux Planches. Credits: M. Fournier
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Blois flood protection:

Case study (France)

Blois flood protection: La Bouillie spillway

Blois is a touristic city along the Loire River with approxi-
mately 46,000 inhabitants. The most recent flood in Blois
occurred in May 2016, with major damage to the economic
sector (mainly businesses and infrastructure). The villages
and settlements in the Loire valley are protected from floo-
ding by a system of dikes which have been progressively
built since the 15th century to develop agriculture, econo-
my, transportation and urban activities across the flood-
plain. To avoid damages resulting from floods to the city of
Blois, the Bouillie spillway (570 meters long) and a corre-
sponding discharge channel are located upstream the city
with the aim to limit the water flow in the riverbed. The
spillway is equipped with a fuse wire, which is destroyed
by water during a flood to divert the water flow into the
discharge channel.

Planning

From the end of the 19th century, residential and commer-
cial buildings have progressively been constructed along
the discharge channel. As the spillway was raised high-
er after the 19th century flooding, the population started
progressively to build informal housing. At the beginning
of the 2000s, the discharge channel was occupied by more
than 135 individual houses and 14 commercial plots emplo-
ying 1,800 people, but also sport grounds and family gar-
dens. In the 2000s, the city of Blois took the situation very
seriously and decided to implement a program to relocate
people living in the flood-prone area. The objective was to
re-establish the flood retention zone by removing all cons-
tructions and population. Relocation of houses and activi-
ties was estimated up to € 13 million. It is a very rare case
in France, regarding flood-prone areas, in which local au-
thorities were very active.

Implementation

The relocation was a challenging issue for local authori-
ties. In October 2003, the City of Blois accepted to launch
a specific legal procedure (Deferred Planning Zone — Zone
d’Aménagement Différé) to progressively purchase land
in the discharge channel in cooperation with two other
municipalities, and under the coordination of the in-
ter-municipal agglomeration (Agglopolys Communauté
d'Agglomération). Relocation would not have been possi-
ble without local cooperation and political support of lo-
cal representatives.

Challenges

The Bouillie spillway is located near the historical city cen-
ter of Blois: a major issue is to develop a truely dynamic
multiple-use occupation of the place, in respect to the per-
formance of the discharge channel as an hydraulic infra-
structure. Rules concerning flood risk management are very
strict. Therefore, the difficulty is to design a spatial and so-
cial project for this area in the future. Today, stakeholders
are imagining an agricultural park.

Another challenge is public involvement. At the beginning
of the process, participation was not anticipated enough,
so local residents’ protests have been intense.

Recommendations

Planning project with multiple use needs to be very clear
from the beginning. This case shows that multi-functiona-
lity should be a goal defined in itself more than a result of
successive choices and solutions to problems.

Governance has to be bottom-up, in cooperation with local
stakeholders and inhabitants.

The balance of responsibilities between central government
and local authorities has to be very clear in order to clarify
cooperation, participation and decision-making process.

Summary

Blois is a touristic city along the Loire River. Even if there
is a defense system of dikes, spillway and discharge chan-
nel, every stakeholder has to remember that floods are still
possible.

Urban development was progressively set in the discharge
channel of La Bouillie. The relocation process is a unique
case for France: 135 houses and 14 shops were moved
away.

Even if flood management rules are very strict, local autho-
rities were active and solution-drivers, especially thanks to
the intermunicipal cooperation council.

Inhabitant’s protests were under-estimated. The duration of
the whole process (more than 15 years) helped to progres-
sively solve the situation. In any case, public participation
should be anticipated.

Further reading

o Morisseau G (2012) Le quartier périurbain de la Bouil-
lie (Blois), les nouveaux paysages du risque. Projet de
Paysage, janvier 2012
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e Rode S (2008) La prévention du risque d‘inondation,
facteur de recomposition urbaine? L‘agglomération 2
de Blois et le déversoir de la Bouillie. L'Information
géographique 72:6-26

Protest against relocation in La Bouillie. Credits: M. Gralepois
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Case study (Ireland)

Skibbereen flood protection

Skibbereen, Co. Cork is Ireland’s most southerly town, with
a population of approximately 2,000 people. The town is si-
tuated on the River llen and acts as a gateway to the south-
west of the country, one of Ireland’s largest tourist regions.
Skibbereen has a long history of flooding, particularly in re-
cent years with severe flooding occurring in 2009, 2010,
2012 and 2013. Following extensive flooding in 2009 a lo-
cal environmental group proposed to develop an environ-
mental park in a marsh area on the town'’s periphery. The
environmental park was to serve as a multi-functional fa-
cility and incorporate woodlands, waterbodies, valleys, hills
and numerous habitats. These were envisaged to provide
opportunities for walking and recreational and cultural ac-
tivities, as well as serving as a wetland storage system to
protect the town from fluvial flooding. The amenities pro-
posed within the park in terms of natural and constructed
features were to provide a potential communal recreational
resource and tourist attraction for the town. The park was to
be the first of its kind in Ireland in terms of its multi-functio-
nality in integrating both flood relief and recreational uses.

Planning

The environmental park was developed to a conceptual sta-
ge only by the local environmental group. It was proposed
as a community-led project in terms of design, planning, im-
plementation and maintenance (post-completion). The local
environmental group presented the concept to the Office of
Public Works (OPW) (national flood authority), various com-
munity organisations, the town council and local politicians.

Implementation

Prior to and in conjunction with the timing of the environ-
mental park proposal a flood committee within the com-
munity were advocating for flood relief works to alleviate
the historic problem of flooding in the town. This group

Skibbereen flood protection. Credits: Google Earth

believed that implementation of the environmental park
would complicate and delay necessary flood relief works on
the river and opposed it on these grounds. The local flood
committee represented the flooded community of 230 re-
sidents and businesses and were keen to ensure that flood
relief works would be sufficient to protect the community.

Challenges

Several interrelated barriers arose at local and national le-
vels in relation to the merits of the environmental park
being considered. First, the marsh area was owned by the
county council who were considering building a car park for
the town. The development of an environmental park was
complicated by the prior building of a pedestrian bridge ac-
ross the river by a local developer which connected the town
centre to the marsh, and which was to serve as a gateway
between the proposed car park and the town centre. Con-
sequently, the executive committee of the county council
refused to support it.

Second, despite the recommendations contained within
a national Flood Policy Review in 2004 that a move away
from structural flood defences towards non-structural ap-
proaches was necessary, Irish national discourse promo-
tes structural solutions to manage flood risks. This issue is
particularly prevalent in the context of budgetary resour-
ces allocated for both structural and non-structural flood
relief measures following the Flood Policy Review in 2004,
with € 26 million committed to non-structural measures
over a 6-year period compared to € 440 millon for structu-
ral flood relief projects over a 10-15-year period. Moreo-
ver, current practices continue to promote structural flood
defences, with the national government assigning a further
€ 430 million for structural flood relief measures over the
period 2016-2021.

Finally, the OPW believed that the proposed park would not
provide sufficient protection against fluvial flood risks as
per national flood design standards. In addition, following
the 2009 floods the local flood committee were involved
in lobbying the necessary flood authorities for structural
flood relief works. Consequently, the proposal did not gain
the necessary support or traction at local levels (communi-
ty), or at council or national (institutional) levels. This pre-
ference for structural solutions to managing flood risks
was directly linked to concerns relating to non-availabi-
lity of flood insurance. Nationally, structural flood defen-
ces are deemed a pre-requisite by the insurance industry in
providing flood insurance, which subsequently limited the
community's support for proposed non-structural flood de-
fences. This, compounded with the lack of the national flood
authority's experience in integrating structural and non-
structural flood defences, played a significant role in con-
tributing to the non-implementation of the park.

Recommendations

Institutional flood risk management practices in Ireland
are deeply embedded in structural flood relief measures.
This is further compounded by a distinct lack of financial
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resources allocated to non-structural flood relief measures
and demands of the insurance industry. Those institutional
practices which prioritize structural flood relief measures
create a positive feedback mechanism whereby technical
skills and expertise are the primary means of managing
flood risks nationally. Moreover, the significance of floo-
ding in Skibbereen in 2009 served only to reinforce these
institutional preferences at a community level.

Moving to non-structural approaches — as recommen-
ded in the national Flood Policy Review over a decade ago
— will prove challenging however. Owing to demands for
continued economic growth within national policy and an
emphasis on structural flood defences in the provision of
flood insurance, any alterations to flood risk management
strategies are unlikely to significantly deviate from the sta-
tus quo. Integrating non-structural strategies into adaptati-
on planning may be best initiated where decisions taken are
classified as 'no-regrets’, that is, having no residual impact
on flood risks e.g. on flood insurance provision or on the
continued implementation of structural measures.

Summary

In Ireland, structural flood relief measures remain the do-
minant approach to managing flood risks.

Integrated flood risk management (combined structural and
non-structural measures) is constrained by institutional ex-
pertise and resource-based barriers.

Demands for continued economic growth and the role of
the private insurance industry highlight the challenges for
authorities/policymakers/communities/ in supporting non-
structural approaches.

Non-structural solutions classified as ‘no regrets’ offer a
sustainable approach to managing flood risks.

Further reading

o Clarke D, Murphy C, Lorenzoni | (2016) Barriers to trans-
formative adaptation: responses to flood risk in Ire-
land. Journal of Extreme Events 3(2):1650010

o Office of Public Works (2004) Report of the Flood Policy
Review Group. Dublin: Office of Public Works

o Office of Public Works (2013) Skibbereen Public Exhibi-
tion Stage Document. Dublin: Office of Public Works

e Partnership for Change (2009) Skibbereen Environmen-
tal Park: Innovation in flood management, planning
and design for the 21st century. Cork: Partnership for
Change

o Office of Public Works (2015) Minister Simon Harris an-
nounces major €430m capital investment in Flood Reli-
ef Measures [online]. Available from: http://www.opw.
ie/en/pressreleases2015/articleheading,35339,en.
html [Accessed August 8, 2016]

Top: Existing view entering Skibbereen. Bottom: view entering
Skibbereen on completion of current structural flood relief works.
Credits: Office of Public Works

Top and bottom. Concept of multi-functional environmental park.
Credits: Partnership for Change
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Clontarf flood protection. Credits: Google Earth

Case study (Ireland)

Clontarf flood protection

Clontarf, Co. Dublin is a coastal suburban town located ap-
proximately 6 km to the north of Dublin city centre, with
a population of approximately 31,000 people. The town is
bordered to the east by the Irish Sea and to the south by
the River Tolka, one of Dublin’s three main rivers. The area is
noted for its scenic qualities and recreational opportunities
given its location overlooking Dublin Bay to the east and the
Wicklow mountains to the south. A 3 km coastal promenade
is highly utilised as a recreational area for walkers, joggers,
exercise enthusiasts and bird watchers. The promenade is
unique in terms of the presence of green space in proximi-
ty to the sea and the city centre, with large sections of the
3 km stretch consisting of wide green space. Consequent-
ly, the facility attracts a large number of visitors on a daily
basis, both from Clontarf and from surrounding areas. The
area is also connected to Bull Island, classified as a Special
Protection Area and a candidate Special Area of Conversa-
tion under the EU Habitats and Birds Directive, a proposed
Natural Heritage Area, and a UNESCO Biosphere Reserve,
accredited as the sole Biosphere Reserve worldwide to in-
clude within its extent a national capital city.

Planning

The environmental park was developed to a conceptual
staFollowing coastal flooding in 2002 and 2004, flood risk
analysis was undertaken to determine areas of the city ex-
posed to tidal flood risks, in which Clontarf was identified
as particularly vulnerable. Dublin City Council (DCC), the lo-
cal authority, proposed to develop flood defences along the
promenade to protect residential and commercial premises
from future coastal flooding. This involved the construction
of an earthen mound through the centre of the promena-
de and erecting flood walls at several locations along its
course. The proposed height of the defences ranged from
0.85 m to 2.75 m. Planning permission for the defences was
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granted in 2008. However, initiation of works was delayed
for a number of years.

Implementation

In 2011, community groups became aware of the scheme
and raised significant objections. The groups were subse-
quently influential in compelling DCC to revisit proposals,
organizing a public protest to illustrate opposition, which
was attended by approximately 5,000 people. Discussions
over an alternative flood relief scheme are ongoing.

Challenges

The implementation of proposed flood defences in Clon-
tarf were constrained by a number of issues. First, the pro-
posed flood defences were deemed incompatible with the
landscape and the social values ascribed to the promena-
de from a community perspective. lllustrating these social
values, community members displayed a strong attachment
to the promenade in terms of their functional dependence
on it and how it represented a part of their social identity.
The promenade was seen as an integral link between the
coast and the community. As such, they vehemently op-
posed any alterations to the landscape which would se-
ver this connection.

Second, the dominant role of technical institutional know-
ledge and practices, which promote structural flood de-
fences nationally, were also deemed incongruous with the
local environment by residents. Whilst individuals acknow-
ledged the effectiveness of such practices in preventing
flood risks, they nonetheless believed that flood defence pl-
anning should extend beyond technical expertise to incor-
porate local knowledge and societal concerns, particularly
where environmentally sensitive landscapes are considered.
Finally, findings from Clontarf demonstrate that statuto-
ry policies related to the notification of flood relief pro-
jects are not conducive to facilitating effective governance
practices. Barriers that emerged during the governance pro-
cess in Clontarf are indicative of procedural justice concerns
and broader institutional practices and regulations defined
under national and EU legislation regarding how flood reli-
ef schemes are designed, communicated and subsequent-
ly consulted upon.

Recommendations

Overcoming challenges pertaining to place attachment
might only occur when extreme weather events occur. Com-
munities may continue to favour changes which do not in-
terfere with social values until sense of place is threatened
from natural as opposed to anthropogenic forces i.e., th-
reats from extreme events rather than anticipatory changes
initiated by institutional authorities. Understanding resi-
dents’ environmental perceptions toward change early in
the adaptation process is therefore crucial because it poten-
tially impacts on attachment to place, which might serve to
identify latent social values early in the adaptation process.
For challenges related to continued reliance on technical ex-
pertise and investment at the expense of other knowledge
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forms, barriers may be overcome by altering governance
and institutional systems to embrace inter-disciplinary
knowledge. This may facilitate a move from rigid path de-
pendencies that lock-in the range of available options for
future generations to more transformative agendas.
Finally, where institutional policies are an impediment to
deliberative governance processes, improving perceptions
of public participation may require looking beyond statuto-
ry practices to embrace more innovative means of dissemi-
nation and consultation e.g. through utilisation of modern
technological means.

Summary

Societal support for adaptation measures should not be
assumed in areas exposed to extreme weather events, and
place attachment can act as a significant barrier to adap-
tation

Identifying and understanding latent social values and con-
cerns early in the adaptation process is crucial if adaptati-
on is to progress effectively and efficiently

Flood risk management practices nationally favour techni-
cal expertise and solutions at the expense of local forms
of knowledge

Current approaches to public participation are not percei-
ved as fair or transparent. Overcoming this challenge requi-
res moving beyond statutory means of communicating by
utilising a range of technological resources to enable deli-
berative consultation.

Further reading

e Clarke D, Murphy C, Lorenzoni | (2016) Barriers to trans-
formative adaptation: responses to flood risk in Ire-
land. Journal of Extreme Events 3 (2):1650010

e Dublin City Council (2011) Clontarf Flood Defence Sche-
me. Dublin: Dublin City Council

o UNESCO (2015) Ecological sciences for sustainable de-
velopment: Dublin Bay [online]. Available from: http://
Www.unesco.org/new/en/natural-sciences/environ-
ment/ecological-sciences/biosphere-reserves/europe-
north-america/ireland/dublin-bay/ [Accessed October
1,2017]

View 1.Top: existing view of Clontarf promenade along Oulton Road.
Bottom: proposed flood defences and view of Clontarf promenade
along Oulton Road. Credits: Dublin City Council

View 2. Top: existing view of Clontarf promenade along Fortview
Avenue. Bottom: proposed flood defences and view of Clontarf
promenade along Fortview Avenue. Credits: Dublin City Council
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Case study (The Netherlands)

Rotterdam flood protection

Dakpark (rooftop park) Rotterdam is a multi-functional dike
in the middle of the harbour area of Rotterdam, which lies in
front of one of the most densely populated neighbourhoods
of Rotterdam. The dike is a primary flood defence structure
along the river Meuse. The dike has been integrated with
a shopping mall and a park for the residents of the neigh-
bourhood behind the dike. The Dakpark is 1,200 m long, 90
m wide, and consists of eight hectares of traditional park
(grass, trees, playground, water steps, BBQ places, etc.) on
top of the dike and shopping mall. High pressure from the
surrounding residents to create new green space was key
to the emergence of the stapling of land-use functions in
the project: the neighbourhood is densely populated, rather
deprived (crime, drugs, prostitution) and lacks green space.
This led to the idea to create a park on top of the shopping
mall, and to integrate the park and the building with the
existing dike and infrastructure for district heating. Dakpark
is a frontrunner of multifunctional land-use, and one of the
first multifunctional dikes in the Netherlands. Plan develop-
ment started in 2000, and the park was officially opened in
December 2013. It has been a highly complex project with
multiple different professional stakeholders from the public
and private sectors. Also the residents from the surround-
ing neighbourhoods have been actively and intensively in-
volved in various stages of the project. Project duration has
been very long (= 15 years) due to various hick-ups bet-
ween stakeholders with conflicting interests, but also due
to the financial crisis.

Planning

Planning of the project commenced by the municipality of
Rotterdam at the end of the 1990s. Residents were invol-
ved from 2000 onwards; the project developer of the shop-
ping mall from 2001 onwards. A project team was created
consisting of municipal officers, a group of residents and

the project developer. In particular, residents influenced
the design of the park, for which they developed eight so-
called commandments that acted as check mechanisms for
the design of the park. In the first two years, a group of 4-6
highly active citizens were part of the project team. Later
on, the citizens were professionally represented by a social
NGO, consisting of a few former community workers, who
acted and decided on their behalf in the team. It was ag-
reed in the project team that a neutral professional would
be better able to represent the views of all citizen groups,
as this person was very active in contacting and engaging
a variety of citizen groups in the surrounding neighbour-
hoods including ethnic minorities. In addition, direct inter-
actions between the municipality, the project developer and
the residents took the form of ateliers, workshops, “Dak-
park cafés” (information sharing events), joint group excur-
sions to other parks, and other events. The water authority
was also involved in the planning phase. It did not want
the building and park to interfere with the dike because
this might put the water safety of the area at risk. There-
fore, the water authority was reluctant to move or integra-
te the dike, and was not open to the idea of designing and
using the building as part of the dike system for retaining
water. Ultimately, the water board utilized its legal autho-
rity to keep the dike as is. Therefore, the building and park
were built across the dike, and interfered with the protec-
tion zone of the dike as little as possible.

Implementation

The planning and implementation of the project took a
long time. The shopping mall was completed in 2012, and
the park on top of the mall at the end of 2013. Residents
were less involved in the implementation of the project. In
this phase the municipality and the project developer were
the main actors, and they had long negotiations; the deve-
lopment of a public park on a private building is very new
and resulted in many efforts put into legal arrangements to
settle responsibilities and liabilities between the municipa-
lity and the project developer. After completion of the park,
residents united themselves in a foundation (“Stichting
Vrienden Dakpark”) to organise their participation in the
maintenance and oversight of the park in the managing
phase. In the managing phase there is regular interaction
between the residents’ foundation, the gardening compa-
ny and the municipality (city management department) to
discuss which tasks the residents take on themselves in the
maintenance of the park.

Challenges

Several interrelated barriers arose to different aspects of the
project and in different phases of the project.

Overall, there were quite a number of barriers to the con-
tinuation of the project (there were several stand stills).
Some were social-cultural in nature: (1) different interests
of stakeholders that were difficult to reconcile for a multi-
functional project, resulting in several clashes (between the
water authority and the municipality regarding the interfe-
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rence between the dike and the park; between the munici-
pality and the project developer regarding the interference
between the shopping mall and the park); and (2) the need
for continuous cooperation among stakeholders, resulting
in high transaction costs and the blurring of responsibili-
ties. Some were technical in nature: issues with land erosi-
on, damage to the district heating pipes during construction
of the park, design failures of the park (limited accessibility
of the park and green house). Some were resource related:
the construction of a park on a building requires additional
investments (heavy constructions, provisions against lea-
king etc.), and financial resources are limited.

There were several predominantly social-cultural barriers
to the involvement and participation of residents in the
project. The fragmentation of the municipality into seve-
ral sectoral departments and lack of an integrated vision
made it difficult for residents to know and understand who
to approach for what and how things work within the mu-
nicipality. Furthermore, there were many changes in person-
nel in the municipality: over the course of 15 years there
were four different project managers. Each project mana-
ger has his/her own style and values when it comes to in-
volving residents. Some are less participatory than others,
and this leads to different styles of interactions with resi-
dents, which led to frustrations among residents on a num-
ber of occasions.

Recommendations

Based on the learnings and findings of this project, the fol-
lowing recommendations are formulated:

Development of a business case: involvement of the private
sector, sponsoring, monetizing the effects of the enhance-
ment of social cohesion in the community, and of the per-
sonal growth of residents. Subsidies for such initiatives are
good to start the project, but a business case is needed for
the long term. It should be possible to move budgets from
one municipal department to the other (social care gives
money to green care because of the enhancement of the
social cohesion).

Professional base to support residents groups: use a pro-
fessional to facilitate interaction with all different residents
groups. Hire a few residents as professionals to manage
the group/foundation of residents. Have one contact point
within the municipality for residents to provide some basic
support and exchange of information and ideas.

Give the residents ownership and responsibility in the form
of mandates and budget to do their thing. The municipa-
lity can provide the overall guidelines and monitors whe-
ther these guidelines are respected. Nail responsibilities and
budgets down in a contract.

Summary

The project is a show case for relatively well organized re-
sidents’ participation, and hence a relatively high influence
of residents on the project (design of the park).

The key drivers of the project are (1) The availability of fi-
nancial resources; (2) persistent policy entrepreneurs, and

(3) residents’ pressure (instrumental to the initiation of the
multi-functionality of the project).

The key barriers are (1) The fragmentation and silo-thinking
within the municipality, and (2) The clashing of multiple in-
terests from multiple stakeholders.

Dakpark Rotterdam is a relatively successful project. It has
achieved its main goals; the outcomes of the project are
quite well accepted; responsibilities are clear and the deci-
sion-making process has been quite participatory and trans-
parent; the residents have had considerable influence on
the design of the park, and the social capacity of the resi-
dents has been raised.

The major failure of the project is that it has not been effici-
ent, mainly due to high transaction costs and lack of syner-
gy effects from the combinations of functions.

Further reading

o Hegger D, Mees H, Driessen P, Runhaar H (2017) The
roles of residents in climate adaptation: A systema-
tic review in the case of The Netherlands. Environ-
mental Policy and Governance (published online, DOI:
10.1002/eet.1766)

e Mees H, Driessen P, Runhaar H (2014) Legitimate adapti-
ve flood risk governance beyond the dikes: the cases
of Hamburg, Helsinki and Rotterdam. Regional Envi-
ronmental Change 14(2):671-682

Rooftop park after completion. Credits: S. Brakkee

Rooftop park Rotterdam. Credits: S. Fuchs
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Tiel flood protection: The Water Square. Credits: Google Earth

Case study (The Netherlands)

Tiel pluvial flood protection

Water Square Tiel is a public square which also functions as
water storage in times of (heavy) rainfall. The water square
is situated in a working class neighbourhood in the town
of Tiel. The neighbourhood deteriorated over the past years
and was in need of urban renewal. In this process of urban
renewal, several issues needed to be solved such as the wa-
ter nuisance issue. The idea of a water square in this area
was already incorporated in a planning document written
by the water board and the municipality. The water square
together with other solutions, such as less paved (pub-
lic) space, drainage systems in the streets, lifting the new
housing constructions, would solve the water nuisance is-
sues by improving the water storage capacity of the neigh-
bourhood. The square includes four water basins: one big
basin that also functions as sport court and the smaller ba-
sins are used for transportation, additional storage and infil-
tration of water. ‘'De Urbanisten’ designed the water square
and have incorporated only natural processes in the design
to collect and transport the water (e.g. high and low topo-
graphy to stimulate free fall of water, so no electric pumps
or devices). In total, the water square is to store 550 cubic
meters of rainwater.

Planning

Between 2007 and 2016, the municipality has invested time
and money to improve the neighbourhood and with that the
implementation of the water square. The province supplied
a slush fund to invest in solutions for the water issues after
several development plans were blocked. The municipality
worked together with the local community (residents and
primary school), housing corporations, water board and ur-
ban designers. Remarkable is the intensive communication
with the residents via survey, ‘at home’ interviews, public
hearings and newsletters; and the involvement of school-
kids in the design of the plan. ‘De Urbanisten’ wanted in-

put from residents on how to design the water square. For
this the input of schoolkids was asked as the water square
is situated next to a primary school. In a fun design assign-
ment, kids were able to explain what kinds of play and co-
lours needed to be incorporated in the design. This led to a
final design that was implemented in 2016.

Implementation

The water square has dealt with delays and multiple chan-
ges in the design, but in the end, the plaza got implemen-
ted and solves (together with other measures: additional
drainage and permeable streets) the water issues in the
neighbourhood. The outcome of the project is largely ac-
cepted. Responsibilities were mostly clear throughout the
process and the decision-making was participatory and
transparent. The residents could influence the urban rene-
wal process, but were shy in doing so. The schoolkids was
therefore a relevant input for the designers of the square.
Overall, the goals are met and the outcome is considered
legitimate by the residents.

Challenges

During the initiation phase there were no big barriers blo-
cking the water square. In the planning phase, the main
barrier was that the size of the water square was altered
because the primary school had decided first decided to go,
but then decided to stay on its location. This translated in
new barriers such as delay and problems with meeting up
the expected water storage standards. The implementation
phase dealt also with delay because it took some time to
relocate the current users of the building that was on the
square before the water square. After this was arranged by
the municipality, it was possible to demolish the building
and start construction of the water square.

Some specific barriers can be identified in relation to resi-
dents participation. While the municipality had spent much
time to connect with the residents over the problems and
solutions for the urban renewal, but the residents were not
all willing to spend time on giving input. Due to this, the
municipality did not want to push for more public partici-
pation specifically for the design of the water square. ‘De
Urbanisten’ then decided to involve the schoolkids for in-
put. Nevertheless, the municipality and ‘De Urbanisten’ or-
ganized two more public meetings to communicate the
design of the water square to the residents, but these ses-
sions had low attendance. This could possibly be explained
by the social capabilities of the residents, but also the plan-
ning of these public meetings is of importance as planning
during an important national soccer match might influence
the number of attendance.

Recommendations

Based on the learnings and findings of this project, the foll-
Because the water square was part of a larger urban rene-
wal program, it had to deal with changes in the larger plan
which resulted in delays. However, being part of a larger
plan, made it possible to find synergies in use and to secu-
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re implementation. Hence, mainstreaming the measure in
planned spatial programmes can be beneficial.

Besides it is important to acknowledge that the strength of
the water square is that is combines multiple spatial func-
tions: public space for play, encounter and green, with wa-
ter storage capacity. This way it is easier to sell a measure
to residents and politicians as it not addresses one purpo-
ses, but multiple.

The project does and does not stand out in terms of
resident’s participation. Asking input from schoolkids for
the design of the water square was fun and innovative, but
the project also indicates how difficult it can be to involve
residents in planning processes. Some lessons for public par-
ticipation that can be extracted from the case are that (1)
it is important to invite residents on time and through va-
rious channels otherwise only a limited group of residents
shows up, and; (2) in case that residents are not eager to
participate, a contact person should still be available and
recognizable for the residents.

Summary

The water square was part of a larger urban renewal pro-
ject. Solving the water issues in the neighbourhood would
assist further urban development and increase liveability.
The municipality spend much time in public participation at
the beginning of the urban renewal project, but they also
realized that no more input would come from the residents
and that it was time to focus on implementation.
Residents were not necessarily eager to participate in public
participation processes. The actual planning of public hea-
rings and the social capacities of residents can be explana-
tory factors for limited willingness to participate.

The water square is an innovative measure as it combines
multiple uses (encounter, green, play, water storage) and
could be transferred to other European cities.

The water square is designed in such a way that it is low in
maintenance as there are no electric pumps needed.

H
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Plan of Tiel Water Square. Credits: De Urbanisten

Ground view (detail) of Tiel Water Square. Credits: J. Bouwhuis
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Case study (The Netherlands)

Kockengen waterproofing

Kockengen Waterproof is a project to make the village of
Kockengen more resilient to flooding in 50 years' time. The
village of Kockengen (3,000 citizens) has a history of sur-
face water flooding from land subsidence (the rate of land
subsidence is 2-4 cm/year) and heavy rainfall. In the recent
past streets in Kockengen have regularly flooded, someti-
mes for several days in a row, disrupting social life in the
village and causing material damage to houses and to ag-
ricultural land. The damage to houses from the most recent
and serious flooding event (July 28th, 2014) ranges from €
10,000 to 100,000 per house, most of which has been co-
vered by insurance (in the Netherlands damage from pluvial
flooding is covered by home insurances, as opposed to da-
mage from fluvial flooding which cannot be insured in the
Netherlands). The damage to agricultural land is not exactly
known, but several farmers have filed a claim of € 200,000
with the water authority. The project has its origin in 2012,
when the municipality decided that a more profound so-
lution was direly needed, instead of the incidental eleva-
tion of several roads in the village which was the practice
until then. Together with the water authority and the Pro-
vince, the municipality developed a program to elevate the
ground level of the public space (streets and green space)
by approximately 60-80 cm with lightweight material for
a large part of the village, a project carried out in 10 sta-
ges between 2014 and 2024. In order to make multiple use
of the street renovations, the public space and infrastruc-
ture were renewed and enhanced following the specific de-
mands from residents.

Planning

In 2013 the three public authorities (the municipality, wa-
ter board and province) signed a contract in which they ag-
reed on a common goal, the terms of their cooperation, and
the division of responsibilities and costs. The municipality

Kockengen, the Netherlands. Credits: Google Earth

instigated a sounding board group Kockengen Waterproof
in 2012, consisting of several representatives of the priva-
te interests in Kockengen. The sounding board group gives
solicited and unsolicited advice to the three public authori-
ties regarding the program. In terms of involvement of resi-
dents, several different participation forms have been used,
depending on the nature of the occasion. In the planning
phase of the program three Climate Ateliers were organi-
sed, in which residents participated alongside experts to
brainstorm about potential solutions to the recurring sur-
face water flooding issue.

Implementation

In October 2013 and July 2014 two major flood events oc-
curred from heavy rainfall. In particular the July 2014 event
caused calamities and considerable damage. These events
have accelerated the start of the implementation of the
elevation (by mid-2017, two neighbourhoods have been
elevated). In the implementation phase the municipality
issued several newsletters to keep the residents informed.
They also created a project office, open to the public one
day per week, where residents could go to ask questions or
get information. The municipality has also organised seve-
ral traditional information sharing events for the residents
whose neighbourhood is being elevated. A big informati-
on meeting was organised by the municipality and the wa-
ter board in September 2014 after the shock event of July
2014 to deal with the public unrest among the residents of
Kockengen. It turned out to be an event in which the resi-
dents blew off steam, because they felt neglected by the pu-
blic authorities. Both the municipality and the water board
have put considerable effort into communication and in-
formation sharing with the residents, particularly after the
July 2014 shock event.

Challenges

Several, mainly political barriers arose to different aspects
of the project and in different phases of the project. One
important barrier to the initiation of the project has been
the lack of political commitment. It took a long time (2006-
2014) before there was sufficient political commitment for
spending a considerable budget for elevation. The consi-
derable investment was mainly a barrier before the shock
event of July 2014.

Another important barrier to the implementation of the
project has been the conflicts of interest among different
stakeholders in Kockengen arising from multiple differen-
tial claims on water. Several residents need high water le-
vels (to preserve the wooden foundations of their houses).
Other residents want lower levels to avoid street flooding.
The farmers in the area surrounding the village need low
water levels for their agricultural business. The nature con-
servation NGO would like high water levels for the same
agricultural land.

Another important barrier is the tenability of the water le-
vel management system in the near future. The tendency is
to focus on the visible issue of wet feet, and to solve this
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issue with short term technical measures, rather than loo-
king at the long-term perspective of the region (e.g. transi-
tion towards new functions), and questioning the long-term
viability of the village. This short-term myopia is aggrava-
ted by the recent shock events.

Recommendations

Based on the learning and findings of this project, the fol-
lowing recommendations are related to residents participa-
tion, as one of the main issues of this case study:

As municipality, be open and transparent about how decis-
ions have been made, and how/to what extent the input of
residents (represented by the sounding board group) have
been taken into account;

Let residents have actual influence on several key decisi-
ons that directly affect them; and be clear about which key
decisions are the territory of the public authorities/experts;
As public authorities, communicate with one voice to the
residents.

Summary

The key drivers of the initiation of the project were the ur-
gency of the problem, accelerated by climate change, while
the occurrence of 2 major shock events were the key dri-
vers for the acceleration and continuation of the program.
The key barriers are the clashing of interests, and trouble-
some communication from the side of the public authorities
with the residents which are hampering the participation
of residents in the program, and hence their influence on
the key decisions that affect them.

Kockengen Waterproof has been encountering several legi-
timacy, social justice and social capacity issues stemming
from a lack of trust and troublesome relationship between
the residents on the one hand, and the municipality and the
water board on the other hand.

Further reading

e Mees H (2017) Local governments in the driving seat? A
comparative analysis of public and private responsi-
bilities for adaptation to climate change in European

Planning Kockengen Waterproof

Kockengen

NN
waterproof.nl

Legenda

Van Zuylenweg (afgerond mei 2015)
B) Van Lockhorstweg (afgerond mei 2017)
B Groenust | (i uitvoering, gereed oklober 2017)
Oude Kem Oost (maart-december 2018)
@ Groenlust Il Noord fase A (november 2017-maart 2018)
@ Groenlust I Noord fase B (mazrt-december 2019)
O Groenlust i zuid
@ Dreer
O Welgelegen Noord
B Welgelegen Zuid
@ Kerkweg West fase A (maart-april 2017)
@ Kerkweg West fase B (oktober 2018-maart 2019)
@ Kerkveg West fase C

The planning of the elevation of the public ground in the village.
Credits: www.kockengenwaterproof.nl

and North-American cities. Journal of Environmental
Policy and Planning 19 (4):374-390

Flooded streets in Kockengen after the heavy rainfall of July 2014.
Credits: G. Kleinveld

S

Construction of street elevation. Credits: G. Kleinveld
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Recommendation for decision-makers

Lessons learnt

Transformation is often characterized by non-linear chan-
ges or departure from the status quo. Climate change is ex-
pected to increase flood risk across much of Europe, indeed
changes in the timing of floods as a consequence of human
caused climate change has already been detected. TRANS-
ADAPT has resulted in a substantial empirical assessment of
how transformation is happening in flood risk management
in four European countries (Austria, France, Ireland and the
Netherlands). Our case studies highlight innovations in flood
risk management that are serving to increase the resilience
of vulnerable communities. A key challenge then, is to dis-
til our key learnings and recommendations from across case
studies, so that such innovations can inform other locations
and jurisdictions.

Our analysis finds that what constitutes transformation is
context specific. Whilst the Netherlands has a long history of
managing flood risk through multiple land-uses, such approa-
ches are only emerging in other jurisdictions. Who and what is
transformed is also case specific. Multi-use flood protection,
for example, can be transformative for flood risk manage-
ment governance structures, but it can also be transforma-
tive for communities involved. We find that demands for
novelty arise from issues including (1) lack of funding, legal
protection and space, (2) communities demanding increased
input into planning/implementation, and (3) blurred bounda-
ries between public and private spaces and responsibilities.
Across our case studies it is worthwhile pointing out that it
is the combination of changing flood risk with other socie-
tal pressures that is driving transformation in flood risk ma-
nagement. For instance, in Le Mans (France) and Rotterdam
(The Netherlands), changing flood risk, in tandem with a desi-

re for better urban environments, that enhance community
wellbeing, were key motivating factors. In these cases, urban
communities with high levels of social problems and histori-
cally deprived of greenspaces for sport, recreation and leisu-
re, were successful in disrupting the traditional approaches to
flood risk management, resulting in two case studies that are
leading the way in community led, multiuse flood defences.
On the other hand where attempts at multi-use approaches
failed, such as in the case of Skibbereen (Ireland), the domi-
nant voice of the business community was for a simple, tradi-
tional, single function, engineered flood defence, rather than
a multiuse flood park. Interestingly, this was a more rural set-
ting where access to land is not problematic and the single
objective of the community was flood risk reduction. Where
successful, we find that multifunctional protection schemes
provide multiple benefits through reducing pressure on limi-
ted land and thus mitigation of land use conflicts. They can
also attract investors, providing new financial resources to
com-plement scarce public finances.

Across all of our case studies attempts at transformation
were undertaken during ‘windows of opportunity’, typically
after the occurrence of a major hazard event. For examp-
le at Pfunds (Austria) deliberations commenced following
the floods of 2005, similarly in Le Mans (France) attempts
at change commenced following flooding in 1995. Where a
window of opportunity did not exist, i.e. a recent flood had
not happened (e.g. Clontarf (Ireland)), attempts at transfor-
mation were stifled by conflict between the local govern-
ment and communities.

When a window of opportunity appears successful transfor-
mation still depends on a key individual or group that act as
an agent of change or a policy entrepreneur. For instance, in
the case of Pfunds (Austria) this was the local major, in Le

TRANS-ADAPT has resulted in a substantial empirical assessment of how transformation is happening in flood risk management in four Eu-
ropean countries (Austria, France, Ireland and the Netherlands). Flooding in August 2002 in Emmersdorf/Danube, Austria. Credits: Austrian
Armed Forces
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Innovation in natural hazard risk management that are serving to increase the resilience of vulnerable communities are needed. A key chal-
lenge is to distil our key learnings and recommendations from across case studies, so that such innovations can inform other locations and
jurisdictions. Rescue operation after the Galtlir 1999 avalanche events. Credits: Austrian Armed Forces

Mans (France) it was the local community. In each successful
case the policy entrepreneur maintains pressure on govern-
ment agencies for change and takes a leadership role in com-
municating between communities and government agencies.
In all cases, success at innovation and transformation is pre-
dicated on institutions involving and activating the public in
planning and implementing flood risk policies in both public
and private space. This requires a transformation of govern-
ments’ (facilitation) and the public (taking and keeping char-
ge). However, even where flood management is heavily top
down, opportunities exist for local stakeholders. Identifying
and understanding latent social values and concerns early in
the adaptation process is crucial if innovation is to progress
effectively and efficiently.

‘Community-based’ initiatives are still dominated by local
governments (municipalities) as the key actors, initiators and
decision-makers. Institutionalization enables a clear alloca-
tion of responsibilities to local governments and causes a
legal obligation to involve residents in these kinds of initia-
tives, but this is a quite basic form of participation (informa-
tion sharing and consultation). The cases show differences
in willingness to participate by the residents. This can be ex-
plained by differences in social capacities, and by differen-
ces in facilitation from the side of the local governments. The
influence of residents, resulting from participation, is often
limited to the design of the adaptation measures. In the ana-
lysed cases residents did not have any influence on the se-
lection of the measures themselves.

Increasing the participation of communities is key to reali-
sing the benefits of multiuse flood defences and other in-
novations in flood management. Priority should be given to
identifying ways to increase residents’ participation beyond
consultation and information sharing, towards co-creation of

flood solutions. This could be through hiring of people with
specific skills or use existing community managers who are
already familiar with the neighbourhood patterns and soci-
al structures.

Where efforts at novelty have failed, barriers include: (1) soci-
al and cultural values (communities and institutions); (2) ins-
titutional reliance on technocratic approaches above valuing
local knowledge; (3) institutional regulatory practices and (4)
failure of public participation. Taken together, these cases of-
fer valuable empirical insights into the process of transfor-
mation and an opportunity to learn from empirical examples
of what works and doesn't when it comes to transformative
approaches to flood management.

Mitigation beyond technical approaches is needed to foster socie-
tal transformation in hazard risk management. Credits: S. Fuchs
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