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Summary 
This report contains the opinion of an expert team from the international Freude am 
Fluss project on the recently developed flood defence strategy of the middle Loire 
region. It must be noticed that the expertise of the international team is based on the 
Rhine system, which differs from the Loire system. Nevertheless, at the more general 
level that is reviewed here, most aspects apply for both systems.  
According to the Freude am Fluss philosophy, flood risk is an opportunity to renew 
our ideas concerning land use. This can be done by giving the river water more 
space, combining different river functions and including public participation in all 
aspects of the decision making process. 
 
The middle Loire flood defence strategy partly agrees on this approach. Apart from 
the necessary dike reinforcements, the designers included measures that create 
more room for the river: dike relocations, spill ways and retention areas. These plans 
are highly supported by the expert team, while some additional measures like cyclic 
rejuvenation are suggested. Moreover, the team is pleasantly surprised by the 
composers’ understanding that a hundred percent safety against flooding can never 
be guaranteed. 
Nevertheless it is advised to find an agreement on the needed level of protection: set 
safety levels can ease the decision making process. While more attention will be paid 
to highly populated and industrialised areas, all measures can be looked at in 
coherence with a River Basin Management Approach.  
In Germany and The Netherlands proper cost-benefit analyses have proved to be 
very helpful in order to support the decision making process. It is advised to include 
these more thoroughly in the strategy. Especially at the river basin level, a CBA gives 
insight in the economic drivers that underpin the flood prevention plans. In this 
respect, the potential role of Public Private Partnerships may be considered: 
solutions developed by stakeholders and inhabitants themselves create the most 
flood risk awareness possible.  
 
Two Freude am Fluss aspects could be given more attention: the combination of 
different river functions and the public participation. To elaborate the first aspect, a 
new spatial planning approach might be needed. Decreasing flood risks does not 
mean that no actions can be undertaken in the floodplain at all: recreation activities, 
but even the construction of flood resistant (floating) houses might be possible. In this 
way, the river is not only a threat to the inhabitants, but also supplies pleasure. 
The team was pleased by the fact that most inhabitants are insured for flood risks 
themselves. 
To increase the involvement of the inhabitants, it might be interesting to know the 
people’s vision on the river and their attitude with regard to floods. In this respect, 
instead of a top-down approach, that often creates resistance among the local 
people, a bottom-up approach can be applied. Therefore, the possible alternatives 
and options for flood defence should be explained to the inhabitants. Even more, by 
making the river more attractive for recreation activities for the inhabitants, river 
awareness is created. This can be the first step to flood awareness. 
 
The best way to examine and eventually implement some of the teams’ suggestions, 
a long term vision on the development of the entire river catchment area should be 
developed. This vision should be communicated with all stakeholders, and include 
the guidelines supplied by the European Water Framework Directive.  
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A more thorough and detailed follow up of this intervision should be very valuable to 
study various plans in depth and exchange ideas and experiences with experts and 
policy makers. 
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Terms to be defined 
 
Basin river management 
 
Backwater effect 
See §3.1 
Burden balancing 
See §4.2.1 
Bottleneck 
See §3.1 
Bypass  
A by-pass is "un canal (channel) de dérivation" in French to pass round, deviate a 
part of the flow. See §3.2. 
 
Catchment area 
The surface area of which the rainfall flows of to river, directly or indirectly. 
 
Cost-Benefit analyses (CBA) 
See §4.1  
Cyclic rejuvenation 
In unregulated free flowing rivers the natural erosion and sedimentation processes 
control the evolution and disappearance of riparian vegetation in a cyclic This is 
referred to as Cyclic (Floodplain) Rejuvenation. See §3.2.2, page 20. 
 
Joint Planning Approach (JPA) 
Joint Planning Approach (JPA) is an approach that will be developed within the 
framework of Freude am Fluss to realise public acceptance of public plans 
concerning river projects. The main aim of JPA is that the ‘voice of the people’ is 
listened and taken into account in the public decision-making process in order to get 
public support for these public plans. The JPA will consist of three parts: JPA 
principles, JPA methods and applying JPA. During 2005 and 2006 partners of Freude 
am Fluss will work on a first and second version of this JPA. 
 
Flood defence strategy  
 
Policy 
See §1.1 
Public Private Partnerships  
See §4.2 
 
Public participation 
Public participation is a generic term identifying, on the one hand, an ethical and 
democratic value, and on the other hand, a series of technical procedures, also 
called participatory processes. The value upon which public participation is 
developed considers that every individual or citizen, has the democratic right to take 
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part to public decision-making processes when decisions made and issues 
addressed by these processes shall somehow affect its life1.   
 
Retention area 
See §3.2.2 
River Catchment Area Approach 
 
Safety level (e.g. 1/100) 
A safety level of 1/10.000 means, that statistically the area will be flooded once in 
every 10.000 years. See §3.1. 
 
Spatial planning 
See §3.3 
Spillway  
In flood protection systems along rivers, spillways or discharge weirs are essential 
safety elements to avoid breaches by overtopping of the dykes (levees) in case of a 
flood exceeding the reference event. The historical protection system along the Loire 
river was not sufficient to really protect the "vals de Loire". After the great floods in 
the middle of the 19th century, engineer Comoy planned eight weirs between Nevers 
and Angers, to avoid breaches, locate overflowing and smooth flood hydrograms. 
See §3.2. 
 
Stakeholder 
Stakeholders are people that are directly or indirectly affected by a public plan and 
people that have an interest in the plan. Stakeholders have unequal power and this 
can affect their ability to participate in and influence decisions. A stakeholder analysis 
(or actor analysis) based on recognising rights and assessing risks should be used to 
identify key stakeholders for planned activities. The analysis will also seek to 
understand and address potential factors that may hinder their involvement.  
 
Strategy  

                                                 
(1) According to literature and practice, four criteria may be appropriate to assess for the success of flood-related public participation 

initiatives (Affeltranger, 2001): 

1. achievement of a consensus agreement 

The political objective of participatory processes is not to resolve a dispute (or seldom), but rather to provide decision-makers with an insight 

on the decision’s potential impact on affected communities, and to identify the expectations of these communities; 

2. The way the steps of the process were addressed 

These ways should be understandable to all participants and involved stakeholders, and addressing their key factual questions. Decision 

quality requests both an appropriate decision framework, as well as appropriate information provided to the right people and groups. The 

selection of the decision framework therefore is a critical step; 

3. In the nature of the alternative recommended by the process 

This alternative should be highly effective in meeting all the objective initially or progressively established for the decision by individuals 

and groups taking part to the participation process; 

4. There should eventually be conducted an assessment of the participation campaign ‘costs and benefits’ (both monetary and non 

monetary, tangible and non-tangible). This assessment should be made public. 
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See §1.1 
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1 Introduction 
 
In October 2004, Etablissement Public Loire (EP Loire) asked a team of experts to 
give their opinion on the recently developed flood defence strategy in the Middle-
Loire region. The aim of the intervision is to evaluate this strategy in a European 
context and with respect to the Freude am Fluss project, of which EP Loire is a 
partner. The members of the expert-team are experienced in flood defence along the 
river Rhine in Germany and The Netherlands: most of them in the ‘Niederrhein’, the 
downstream part of the Rhine, two of them in the ‘Oberrhein’, midstream (see §2.1). 
They represent independent universities and governmental institutes and have a 
background of various disciplines, such as engineering, environmental sciences, 
social and policy sciences and economics (see annex IIIb). In this report a ‘second 
opinion’ on the strategy is given by the expert group. Although the names of the 
experts particularly involved in each paragraph are given, the document as a whole is 
agreed upon by the entire team. Information about the strategy was given by EP 
Loire by the means of three documents, presentations, discussions and visits to the 
field. 
Besides the evaluation, the intervision team tried to select possible participants for 
the Freude am Fluss project: cities, villages and regions that are interested in 
incorporating the Freude am Fluss principles in their spatial management. This part is 
described more thoroughly in another document (Radboud University 2004, in prep.), 
while the pre-selected candidates are summarized in annex IV. 
 
This document deals with the evaluation. First, the systems of the rivers Rhine and 
Loire will be described in chapter one. Although much can be learned from each 
other, it is important to realise the differences between the systems: not every 
measure or insight can be applied everywhere successfully. Secondly, three aspects 
of the strategy will be discussed: river management and spatial planning (chapter 3), 
economics (chapter 4), and social/ communicational aspects (chapter 5). The 
different disciplines will be integrated in the synthesis (chapter 6), while the 
conclusions and recommendations finally are summarized in chapter 7.  
 
Please notice that the expert team only visited the middle Loire for one week, and 
this document is based on this short period. Therefore, the ‘second opinion’ cannot 
be complete; in order to evaluate the flood defence strategy of the middle Loire 
entirely, an additional project has to be undertaken. 
 

1.1 Outline of the evaluation and working method 
The studies and deliverables of the intervision should answer the main following 
questions: 

1. Is the middle Loire flood defence strategy valid and in witch way could it be 
improved? 

2. Is dike relocation a good solution for middle Loire?  
3. Is new spillways planning (particularly with adjustable weirs or mobile devices) 

interesting for flood management? 
4. Is it possible to create retention areas behind Loire dikes? 

The assignment letter of EP Loire to the Freude am Fluss project is included in annex 
I.  
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The document was elaborated in the following way. During the meeting in October to 
the middle Loire region, the experts wrote down their impression on the strategy and 
the visited areas. Each expert gave his second opinion on his own field of expertise. 
The pieces were constructed into a draft report, that was sent to all experts for 
comments and suggestions on the whole document. The result, the second draft, 
was discussed with EP Loire in November. After the implementation of their 
comments, the text was sent another time to the experts for their comments and 
suggestions. Hereafter the final draft was written.    
 
To evaluate a strategy, consensus on the definition of the word ‘strategy’ is needed 
(figure 1.1). For the sake of clearness of the intervision report and to avoid 
misunderstandings, the definition is discussed here. More terms that can provoke 
misunderstandings are summarized. The expert team concluded that a strategy is not 
(yet) a policy, although these terms are often used differently in various contexts.  
 
 

 
 
 
 
 
 

 
 

A strategy is a kind of vision that 
formulates the desired development 
direction, including priorities 

 
Policy making 

 
 
 
Policy is a more concrete plan that 
includes a responsible 
person/authority, financial planning, 
time schedule, etc. 

 
 
 
 
AD 1 Description of autonomous developments with regards to the river bed, vegetation, urbanisation, 
etc. including stakeholder analysis 
AD 2 Description of all possible measures; defining possible alternatives, including ideas from the 
public  
AD 3 Priorities based on generally agreed aims and criteria (political, technical and scientific) 
AD 6 At the same time, identify innovative solutions (tailor made solutions) 
 
Figure 1.1: management steps to come to a strategy or policy 
 

1. Problem analyses 
  

2. Inventory of all possible solutions 
  

3. Priorities 
  

4. Strategy development, Vision 
  

5. Discussion, Support of inhabitants 
  

6. Reset priorities  
  

7. Decisions 
  

8. Acceptance by the public 
  

9. Final selection and realisation of measures 
  

10. Monitoring and evaluation 
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1.2 Freude am Fluss 
Freude am Fluss is an Interreg IIIb project, co-financed by the European Union. The 
project will last from 2003 until 2008, with a total budget of circa 7.7 million euros. 
The central subject is to develop an innovative sustainable flood defence, focused on 
the rivers Loire and Rhine. The twelve partners and the sponsors of the project come 
from France, Germany and The Netherlands (annex I), with the Radboud University 
Nijmegen as the Lead Partner. 
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The central principle of the project is to create ‘Pleasure along the river’. According to 
the Freude am Fluss philosophy, this can be done by:  

o creating safety against flooding in a more natural way ('living with rather 
than fighting against water'), for example by realising more space for the 
river;  

o finding a synergy between living, working and nature. Freude am Fluss 
aims to 'turn problems into opportunities’: flooding risks offer chances to 
renew spatial planning, and to combine the different functions a river can 
fulfill; 

o working with a Joint Planning Approach (JPA). Really involving local 
stakeholders in spatial planning offers a lot of opportunities, not in the last 
place financial ones. The idea is not to consult the inhabitants in a late 
phase, but to involve them in all states of the managing process, right from 
the beginning.  

Besides having sufficient public support, room-for-river measures must suit the 
location, be technically sound and economically feasible, and they must be 
sustainable from the social, economic, ecological and cultural points of view. 
 
These principles will have to result to five deliverables by 2008 (Radboud University 
Nijmegen, 2003):  

1. modification of (at least) two supralocal (also called regional) plans; 
2. modification of (at least) three local (also called municipal) development plans; 
3. realization of 300 ha floodplain in conformity with the concept of cyclic 

rejuvenation; 
4. development of a Joint Planning Approach; 
5. communication with target groups and the wider public.  

 
 

 
 
Photo 1.1: the expert team in action  
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2 Systems of the rivers Rhine, Meuse and Loire 
 
Every river has his own characteristics, and therefore should be treated differently. 
Within a river several parts can be distinguished: the characteristics upstream of the 
river will differ from those downstream. When the Rhine and the Loire are studied, 
the differences between the two rivers appear.   

2.1 The Rhine system 
The river Rhine has a length of 1320 km and a total catchment area of 185.000 km2. 
The average discharge is 2300 m3/sec, both fed by melting water as well as rain 
water. The fast streaming upper part in Switserland (‘Alpenrhein’) is fed by melting 
water from the glaciers of the Alps. Northern from Basel, the river becomes quieter 
(‘Oberrhein’). Further downstream, more melting water and rain water join the Rhine 
and the river grows. After Bingen, the characteristics change: the rivers streams 
through a small, deep, rocky cleft (‘Mittelrhein’). The ‘Niederrhein’ starts beyond 
Bonn: from here the river streams through a flat, smooth valley quietly into the North 
Sea.   
 

  
 
Figure 2.1: The Rhine system 
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2.2 The Loire system 
The river Loire has a course of 1012 km and a reputedly "capricious" hydrology. It 
has a total catchment area of 115.000 km2 and an average discharge capacity of 400 
m2/sec. The annual rainfall in the catchment area counts 120 billion of m3/per year 
and an annual flow of 30 billion m3. In general, not much groundwater is situated 
under the ancient massifs; on the plain the groundwater is an important factor, but 
here the aquifers are often too heavily used for irrigation and drinking water. 
 

 

 
Figure 2.2: The Loire system 
 

2.3 Comparison    
The characteristics of the Rhine and the Loire differ significantly, especially in the 
size and origin of the river water. In this respect, the opinions of the expert team 
should be looked at in another view: some Rhine basin based ideas might not work 
automatically for the Loire system. 
For a more detailed intervision, it is advised to include as well experts in the team 
that are experienced in more ‘Loire-like’ systems. For example the river Meuse. The 
Meuse flows through France, Belgium, and The Netherlands, and her characteristics 
are more like the Loire than those of the Rhine. With a total length of 935 kilometres, 
and a catchment area of 36.000 km2, the river is six times smaller than the Rhine. 
The Meuse is a rain river, with an average discharge of 230 m3/sec. The discharge is 
large in the winter and low in the summer, when the evaporation is high. From the 
origin in France (Dijon) to the mouth in The Netherlands, the river passes a height 
difference of 409 meters.  
In the Ardennes, the Meuse streams over rocky, hardly penetrable substrate. The 
rain flows off quickly: within a day, large rainfall in the Ardennes will lead to high 
water levels in the south of The Netherlands. Because the catchment area of the 
Meuse is rather small, heavy rainfall frequently appears in the entire area at the same 
time. 
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3 River management and spatial planning  
 
Within the scope of the Freude am Fluss project, dealing with river basin 
management is very much focussed on managing flood risks. One of the mean ideas 
of the project is, that the best way to decrease flood risks is to give the river more 
space. Clearly, within different countries one expects and finds different management 
approaches. Although there are tendencies towards the homogenisation of these 
approaches, institutional differences within the European Union will prevail.  
 

3.1 Safety level c, e 2 
In the flood prone area and in the floodplains, a hundred percent safety against 
floods is not possible. There will always be a chance of flooding by overtopping or 
by dike breaches, and therefore risks exist on damage and casualties. So is the case 
in the Loire floodplain. In principle people should not build houses in this area; the 
Plan de Prévention des Risques (PPR), designed by the French government, 
distinguishes two zones. In the most dangerous zone, the PPR forbids future building 
activities in most of the floodplains. In the other zone, only restricted building is 
permitted, e.g. for tourism and district related activities. However, on many occasions 
houses have been built in the flood prone areas and other investments have been 
made as well. For example, we frequently observed the location of police agencies, 
fire brigades, schools and hospitals in the flood prone area during the visit to the 
middle Loire region.    
 
Therefore, a flood will cause severe material and immaterial damage. The question 
arises what level of protection is needed; in France no safety level is agreed upon. 
There are many criteria that may influence the desired flood safety level, but the final 
decision will always be a political one. Once a safety level is set, it is possible to 
investigate and define activities and measures needed to realize this level. It is 
strongly recommended to decide about the desired safety levels along the complete 
length of the river Loire or at the level of the catchment area. An activity or flood 
protection measure can have impact on the safety level of areas situated up- and 
downstream. Deviations with respect to the generally agreed level are always 
possible (within limits). 
Different safety levels can be defined for: 

- densely populated areas (Nevers, Orléans, Blois, Tours, Saumur) 
- industrial areas  
- villages 
- agricultural lands 

When the potential damage and the risk of casualties are taken into account, the 
highest level of safety will be given to densely populated and industrial areas. 
The French approach seems to agree with this principle, according to the fact that 
power plants have to meet a safety level of 1/10.0003. A general principle of the PPR 
is a flooding risk of once in every hundred years.  
 
In the western part of The Netherlands for example -the most heavily populated part 
of the country- the safety level is set at 1/10.000 years. It must be noticed that this 
                                                 
2 The letters point at the author of the paragraph or phrase. The names can be found in annex IIIb  
3 A safety level of 1/10.000 means, that statistically the area will be flooded once in every 10.000 years  
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area is also determined by a strong sea impact. Along the rivers this level is declined 
to 1/1250 years; a constant safety level everywhere. Nevertheless, the situation in 
the Netherlands is not very comparable to the French situation: two-third of the 
country lies beneath sea level, so high safety levels has to be met (figure 3.1).  
 

 
Figure 3.1: the green part = the part of The Netherlands that will be flooded by river 
or sea water when dike breaches occur 
 
In Germany on the other hand, the issue of defining safety levels according to the 
subjects to be protected is only discussed between scientists; it is not a general issue 
of the political discourse.d A standard safety level which applies to all river systems in 
Germany does not exist yet4.   
It should be stressed that for cities like Tours and Orleans, where large risks are at 
stake, flood safety should not be negotiable: safety should be ‘guaranteed’ at all 
times.c,e Therefore, reliable dikes and structures are a must. The safety level should 
approach the “never flooding” level. Of course this will not be easy: large investments 
might be needed to realize this high safety level. If dikes are enforced and raised, 
such high local safety levels can imply that in the areas situated in between and 
upstream of the large cities, higher flood levels may occur. This is a result of the 
‘backwater effect’: the water cannot overflow the city, so a bottle neck is created 
that drives up the water level in upstream areas. Therefore, when water level raising 
measures are taken to increase the flood safety level in the cities, the safety will 
decrease at the locations situated upstream. Measures should be implemented to 
maintain the safety level that existed before. This can be done in several ways (see 
§2.2), although these measures might have a lower priority than the protection of the 

                                                 
4 In Germany, for some rivers the protection level has been agreed on (e.g. Rhine 1/200 + 0,50m). With the draft 
“Federal law to improve preventive flood protection”, the federal level aims to implement a minimum 1/100 
level in order to define flood plains. In the draft also “flood hazard zones” are defined, which might be flooded 
in case of failure of public protection measures. This as a reaction to the perception that dikes may not be 100% 
reliable.d 
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cities. In the near future more frequent floods are expected; this might imply that 
higher flood safety levels must be maintained, both within and outside large cities.  

3.2 Types of measures c, e 
The middle Loire flood defence strategy is generally appropriate, especially the policy 
of dike reinforcement aiming prevention of breaches - mainly in the cities - in case of 
major floods, which is presently undertaken by the authorities. Priority should 
always be given to ‘room for the river’-type measures that prevent sudden and 
uncontrolled flooding caused by dikes that breach or slide by undermining.c,e 
This kind of measures store water or increase flood conveyance and will normally 
have a flood level lowering effect. No downstream (retention) or upstream (increased 
conveyance) effect will occur if these measures are applied, nor the mentioned 
backwater effect. While an entire catchment area plan might be needed for large 
operations that influence other areas, dike reinforcements can be taken and decided 
on locally. Therefore, implementation of dike reinforcements can be realized quite 
fast, although negotiations always will be needed. On the other hand, measures like 
raising dikes, regulating inundation of valleys and in- or decreasing retention volumes 
will affect other areas. These effects should be determined before the decision for 
realization is made. This calls for an approach at the system level that must be 
leading for all measures: the River Catchment Area Approach. This approach 
includes the entire river, from the ‘source’ to the delta.  In the middle Loire, two 
visions are designed: the upstream and the downstream vision. The relation between 
those plans, and the mutual effect the implementation of these plans can have, 
should be elaborated. The same goes for the entire Loire system: actions taken 
in the middle Loire region influence the upper- and downstream parts of the 
river. To understand on forehand what the behavior of the water will be when a 
measure will be implemented, and therefore, to calculate if other measures are 
needed elsewhere to compensate the effect of this measure, computations are 
needed. By thorough two-dimensional hydraulic and morphologic computations, a 
system of measures can be designed and calculated for the entire catchment area. 
With the background of this system analysis, local solutions can be elaborated.  
 
From an economic perspective, solutions derived from a more system oriented 
approach, seem to be more cost-effective than solutions derived from a local 
perspective.  
 
In The Netherlands, several feasibility studies have been undertaken to get to know 
the boundaries of the river system.c,e This has been executed in projects with 
different goals: improvement schemes for navigation (Waal Hoofdtransportas Visie), 
ecological rehabilitation (Oeverture, Ecologische Hoofd Structuur, Integrale 
Verkenning Rijntakken), landscape (Regionaal Ruimtelijk Kader) and flood safety 
(Spankracht, Ruimte voor Rijntakken). The results of these studies will be integrated 
in a more detailed project (Room for the River).  
In Germany, an example can be found in the Oder catchment area (see annex VI).d 
Here, the total catchment area was divided in so-called Action Areas, in order to 
reduce the overall river catchment approach to the regional level. The Action Areas 
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are defined in a way in which they contain relatively homogeneous problem situations 
and action options.5  
 

3.2.1 Sediment load and erosion 
Dredging the river bed in the past decennia together with the ancient navigation 
channels with fixed banks, have led to the lowering of the river bed of the Loire 
everywhere. Although these activities are strictly forbidden nowadays, the lack of 
sediment undermines the feet of dikes and bridges. The latter have been reinforced: 
the bases of all sixty bridges along the Loire have been strengthened and declared 
safe. However, detecting the spots where the dike feet are weakened or undermined 
is more difficult and the improvement of these feet remains to be done. The ensured 
stability of dikes is the first step to create a reliable flood defense system.  
Fast vegetation growth may be another result of the deepening of the summer bed. 
While most of the sand banks were regularly flooded formerly, these parts now 
become densely vegetated by lack of regulation by flooding. Trees form a barrier for 
passing water, and during floods the water level can be raised by several decimeters 
due to the vegetation in the summer bed (see §3.2.2). Further erosion might be 
caused as well by this heavy vegetation, e.g. by collapsing trees. 
 

 
 
Photo 3.1: tree growth on the banks of the Loire, a possible obstruction during high 
waters  
 

                                                 
5 Within Interreg IIC-project ODERREGIO, state and regional authorities of Oder border countries agreed on 
this general framework conception (as basis for a future Action programme).   
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3.2.2 The three-step strategy 
After the floods in the Rhine river basin (1995 and 1996), the ‘three-step-strategy’ 
was designed and accepted. This concept aims to restore the hydrological resilience 
of the river basin. The three steps refer to three main actions: 

1. Upstream in the river basin, the retention capacity of the catchment area is 
increased by restoration of small streams in the rural area and storage of rain 
water in the urban areas; 

2. Midstream, retention areas are constructed to temporally store the flood 
peaks; 

3. Downstream the discharge capacity of the main river bed is increased. 
 

1. Increase retention capacity upstream 
By restoring small streams, the retention capacity of part of the catchment area can 
be increased. Slowing down the water discharge of small streams prevents peak flow 
in the main river bed. The more upstream the measure is implemented, the more 
effective it will be. In this respect, small (cheap) measures in the smaller branches 
can be very effective (see figure 3.2). For example the re-meandering of small 
streams, but also leaving fallen trees to obstruct these waterways, will retain the 
water longer in the upper stream parts. The peak in  
the river will be flattened, and the risk of flooding decreased. 
 

 
 
Figure 3.2: retention in small upstream branches can avoid flooding in the main river 
bed:  
a) water flow pattern in an overregulated system; b) water flow pattern in a more 
natural system 
 
In Germany, the concept of restoration of former floodplains along the Rhine has 
been studied as well (figure 3.3). The objective of the measures is to lower flood 
levels by slowing down the flood wave and the general water discharge, in 
combination with ecological restoration of floodplain forests. In annex VI, an article in 
English is included that explains the vision (Zinke and Gutzweiler, 1990).  
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Figure 3.3: a river 
section without (‘ohne’) 
and with existing dams 
(‘mit Staustufe’), where 
former floodplains are 
used again for flood 
protection by slowing 
down the water  
 

 
Rezente Aue = Present 
floodplain forest;  
Für Hohes Wasser-
Schutz nutzbare Altaue 
= Former floodplains that 
can be re-used for flood 
protection. (Dister, 

1991). 
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2. Increase water storage capacity midstream 
Since 1992, during ten years, the possibility of constructing retention areas between 
Nevers and Gien have been investigated. In the end it turned out that no one wanted 
to be responsible for the houses that had to be replaced and the costs of the 
measures. Nevertheless, retention areas are a very effective measure and should 
be applied more in the strategy.  
In Germany and The Netherlands, at several places dike relocations (set backs) and 
the construction of retention areas has been executed or planned (for an example, 
see figure 3.4 that shows the German locations along the Niederrhein).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A dike set back (relocation) is not a retention area in the strict sense, as no volume of 
water is stored during the passage of a flood peak. However, in the flood plain area 
gained water is temporarily stored. Therefore the flood wave slows down and some 
flood wave attenuation is achieved. Dike relocations lower flood levels in the river 
reach itself and upstream from the set back location. 
 
 
3. Increase discharge capacity downstream 
Increasing the discharge capacity lowers the maximum water level and can avoid 
flooding downstream in the river basin. This is an effective way of flood protection, 
and can be done in several ways (see figure 3.5). Especially a specific form of side 
channels (bypasses; number 3 in the figure) and dike relocation (no. 6) will be 
addressed at here. An adaptation of no. 4 will also be discussed briefly: the removal 
of vegetation instead of clay. 
 
 

Figure 3.4:  
project plans along 
the Rhine to create 
temporal water 
storage basins 
(retention areas) 
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In The Netherlands, capacity has been created by digging side channels along the 
low water (“summer”) bed. Natural rivers are equipped with many side channels, 
which for flood  management and navigation reasons (preventing shoals and ice 
dams) have been closed. Re-creating these channels in regulated rivers may 
increase the flood conveyance and thus increase the level of flood protection. 
However, it should be emphasized that this solution implies that attention must be 
paid (maintenance) to the problems of the past. 
This kind of solution is incorporated in the middle Loire flood defence strategy, like 
the visited spillway in Bec d’Allier. Although this structure is not functioning properly, 
the strategy includes improvement of these sites.  
 
In the specific Loire case, another way to create discharge capacity is by defining a 
limited number of channels in the low water bed, which are (partly) confined by 
regulation structures, e.g. guide dams, spur dikes, groins or by maintenance 
dredging. Ideally, these constructions should not be carried out in a very “technical” 
way, like the ancient navigation works: the ecological values of the river should be 
respected. The tool of increasing the discharge capacity could be used at more 
places along the middle Loire. 
 
Bypasses 
In the middle Loire flood defence strategy the possibility of constructing bypasses is 
formulated. In France, this measure is applied in a slightly different way than in 
Germany and The Netherlands. In these countries, bypasses are used in a 
bottleneck, to lower the water level. By flooding an area that normally should not be 
flooded, the hydraulic load on existing structures diminishes, and the safety level 
increases. 
In France, for example in Nevers where the city is also situated in a bottleneck of the 
river, the creation of a bypass is discussed. The difference with the northern 
countries is that the floodplain area that is to be flooded by the bypass construction, 
actually already is at risk of being flooded. The bypass does not only protect the city, 
moreover it protects the floodplain containing buildings and infrastructure. The expert 

Figure 3.5: 
possible measures 
to increase the 
discharge capacity 
of a river 
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team was surprised that this construction was not implemented yet and seemed not 
to be built in the near future: to their opinion, the bypass near Nevers is a very 
good measure to increase safety in this area. 
Studies in the Netherlands to dig two bypasses along the river IJssel near Zutphen 
en Deventer (figure 3.7) are still in process. 
 

  
 
Dike relocation 
One way to decrease the discharge capacity is to relocate dikes. In this way more 
‘room for the river’ is created. Dike relocation should be an important part of the 
middle Loire flood defence strategy!  
Near the city bottle neck of Arnhem, the dike was relocated upstream from the city 
(photo 3.3). This project costs 7,7 million euros, lowering the highest water level with 
± 7 cm. 
The possibility of combining dike relocation with a side channel has been studied in 
another bottle-neck, near Nijmegen (photo 3.2 and figure 3.6).c This turned out not to 
be a good solution. With the presented construction, an inhabited island surrounded 
by dikes would be created. In case of a dike breach this situation behaves like a 
‘bath’: it fills up very quickly, not giving the inhabitants the opportunity to evacuate in 
time. Moreover, it turned out that this solution would be very costly (250 million 
euros). In this situation near Nijmegen, the policy makers chose only to relocate the 
dikes. 
 

Figure 3.7: design of a 
bypass near Deventer 
(river IJssel, a 
tributary of the Rhine)
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Photo 3.2: two bottlenecks in the 
Dutch Rhine branches (Niederrhine): 
the cities of Arnhem (upper circle) and 
Nijmegen 

Photo 3.3 dike relocation in the 
Niederrhein near Arnhem 

 

  
 
 
Removal of vegetation 

Figure 3.6: design of a 
side channel combined 
with dike relocation 
near Nijmegen 
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Vegetation represents an important factor in increasing water levels. Regular 
maintenance of the river bed (dredging) and cutting trees will decrease the hydraulic 
roughness and can be very well integrated in the natural landscape. A system of 
cyclic rejuvenation6 could be applied to maintain the average vegetation level (= 
roughness) at a certain level. This measure is used at many locations in The 
Netherlands (e.g. Millingerwaard, Ewijkse Plaat, Blauwe Kamer), and is functioning 
properly. Cyclic rejuvenation does not harm the biodiversity, taken into account the 
large areas dealt with.  
No sustainable solution against flooding exists, when the roughness of the low water 
bed keeps increasing.c In this sense it is remarkable that flood levels of the Loire river 
stay the same or even increase locally, while the low water bed is lowered 
considerably (§2.2.1).  
 
 
Probably, some technical solutions and measures have been abandoned too quickly 
in the middle Loire flood defence strategy, because of objections from one of the 
stakeholders. For example, the idea of a system of several (small) reservoirs and 
retention polders is a well-elaborated plan, in which many criteria are objectively 
highlighted. It is recommended to include all alternatives in the decision making 
process. 
 

                                                 
6 In unregulated free flowing rivers the natural erosion and sedimentation processes control the evolution and 
disappearance of riparian vegetation in a cyclic rhythm. This is referred to as 'Cyclic Floodplain Rejuvenation'. 
CFR maintains the water discharge capacity of a fluvial system under natural conditions. However, in regulated 
river systems these erosion and sedimentation processes are nearly absent due to groins and small dikes. The 
core of the CFR-management strategy is to mimic the natural rejuvenation cycle by morphological interventions, 
e.g. removal of the vegetation, lowering floodplains or digging side channels. 
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3.3 Spatial planning d 
The middle Loire flood defence strategy comprises various fields of actions. In the 
following section the focus will be laid on issues of the strategy which should be 
supported by instruments of the spatial planning sector. Two types of instruments are 
distinguished: formal and informal instruments. Formal instruments are legal tools 
with defined impact for the respective addressees, e.g. Plans Locaux d’Urbanisme, 
PPR, DICRIM (document d’information communal sur les risques majeurs). Informal 
instruments are often required within the procedures of developing spatial plans, and 
can be used in various characteristics like consultation, moderation and 
communication tools. Besides these two types of instruments, instruments on 
governmental, supralocal and municipal level exist as well. 
 
Spatial planning instruments should support two aims: the regulation of land 
use and the information supply for communities and the public about the 
existing risks. 
During the intervision, the middle Loire flood defence strategy was presented by 
three documents. At first the “Global middle Loire flood defence strategy”, with 
general guidelines/aims agreed on by the partners of Plan Loire Grandeur Nature (A). 
Furthermore, two general agreement documents provide the basic analysis and 
conclusions (“Synthesis of proposals for an overall strategy” - B) and the main trends 
of an overall strategy (as presented to the Departments -C). A reaction to these 
reports will be given here.  
 
A) The fields of actions and the actions mentioned in the middle Loire flood defence 
strategy related to spatial planning are appropriate7. In similar ways these are agreed 
upon in other European river catchment areas. For example, binding agreements 
exist at the transnational level regarding water management targets and flood 
protection along the large European rivers, e.g. the rivers Rhine, Elbe, Oder and 
Danube. This transnational/national framework for interregional co-operation is laid 
down in action plans on flood defence by transnational river commissions (e.g. for the 
Rhine: ICPR 1998). There, partly quite distinct goals8 are defined, on the 
contrary to the Global middle Loire flood defence strategy. However, 
experiences from these river catchments show, that the actual implementation of the 
activities agreed upon, is delayed. Among others this delay is caused by the 
responsibility and concernment of the local and regional authorities, when it comes to 
                                                 
7 Spatial planning instruments with their general responsibility of categorising, managing and controlling the use of  finite space should  
address the following fields of activity of the Global Middle Loire Strategy: 
La prévention - organiser la vie des territoires inondables 
- connaître et faire connaître les zones inondables 
- limiter l’urbanisation des zones inondables 
- préserver voire reconquérir les zones d’expansion de crues 
- consevoir une occupation des sols tenant compte du risque d’inondation 
- réduire la vulnérabilité des biens qui restent exposés 
 
 Mieux prévoir 
- etablissement de scénarios prédéfinis d’inondations prévisibles sur la base de cartographies adaptées 
 
Mieux gérer 
- réalisation de l’ensemble des Plans de Prévention des Risques d’Inondations sur la Loire Moyenne 
- aides à une occupation des sols et à un développement raisonné des territoires compatible avec le risques d’inondation 
- actions pilotes de réduction de la vulnérabilité des biens, des équipements et des activités dans les territoires inondables 
 
8 e.g. in the Action Plan for the Rhine there is an agreement among the bordering countries on how many km² of former floodplains have to 
be reactivated before which date 
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implementing measures. For the Rhine, the goal of diminishing the potential damage 
behind dikes could not be reached; instead it has even further increased since the 
approval of the Action Plan (e.g. ICPR 2001).  
 
B) The “Synthesis of proposals for an overall strategy on the middle Loire” reveals a 
comprehensive analysis and respective conclusions, concerning issues related to 
spatial issues beyond the municipal level.  

- Renewal and active spreading of a risk culture (aim is “information”); 
- new way of development, with regards to existing settlements, infrastructure 

etc.; 
- land management of high risk areas. 

Some recommendations for completion/improvement can be mentioned in this 
context: 
o Besides calling for developing new technical tools to make the present strategy 

safer, new communication tools seem to be needed 
o Besides the aim for stronger inter-communal relations in flood plains and on the 

plateaus, emphasis could be laid on achieving upstream-downstream 
relationships (e.g. see example Germany/State of Baden-Württemberg: “Flood 
partnerships”, annex VI). 

o Regarding new ways of development and land management, the PPR gives the 
information basis (hazard mapping and minimal rules protection for new building) 
and defines which conclusions have to be drawn for municipal land use planning. 
Within the framework of Freude am Fluss, it could be sensible to develop and 
provide guidelines as a framework. For example, guidelines on how to handle 
settlement development in flood plains with and without dikes have been 
developed in a voluntary, informal process in Region Starkenburg involving 
different local actors (see annex VI) 9.  

 
C) The trends of an overall strategy as presented to the Departments, focuses on 
technical flood protection measures. Even if it expresses an urgent need of public 
awareness, better forecasting and mitigation vulnerability, the conclusion of the 
middle Loire flood defence strategy lacks to address the necessary issues of 
spatial planning, although the analysis and conclusions aim to address these issues 
explicitly. These topics start to emerge (for example in Orléans, Saint-Pierre-des-
Corps), but still need more attention. 
 
 

                                                 
9 in process within the pilot-project “Shared responsibility”/ Interreg IIIB-project Freude am Fluss 
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Photo 3.4: Nicolas Camp’huis explains the situation in Bec d’Allier to the expert team 
 

3.4 Decision-making b 
In order to manage flood risks at a macro level, three types of risk management can 
be facilitated. 

1. Reducing the probabilities of overtopping and flooding by changing the 
hydraulic structures (including the creation of bypasses for rivers and retention 
areas); 

2. insurance schemas for the compensation of flooding damage; 
3. mitigation (relocation of economic activities, restrictions on land use, reduction 

of the vulnerability of activities and buildings, etc). 
 
Which of these three types of risk management is to be preferred, may be decided at 
different levels in France. From an economic perspective this can be done by 
comparing the costs and benefits of each category. Higher levels of decision-
making may highly influence the choices at lower levels. For example, if at 
national (macro-level) an insurance scheme is provided to the civilians, the economic 
driver to prevent flooding damage by mitigation will be reduced at the local level and 
the responsibility and the interest of everybody to reduce the vulnerability decrease.  
 
Nevertheless, at each decision-level the comparison of actions to manage the 
flooding damage is relevant. Even within each category, cost and benefits may be 
compared with each other. Different possibilities for improvements of hydraulic works 
or the mitigation-activities may be evaluated on cost effectiveness.   

3.4.1 Involvement of inhabitants j 
In the Loire basin, the inhabitants are represented in the decision-making process by 
representatives from cities, departments and regions within the Etablissement Public 
Loire, and by the State. Moreover, the government organises public inquiries when 
important decisions concerning the Loire planning have to be made. In this respect 
German and Dutch water management could learn from French examples. The 
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question however is if the public, mostly through their representatives, is heard in all 
aspects of the decision-making process concerning flood risk and river management. 
A related question is if the elected person can represent the voice of all the 
inhabitants he or she represents, regarding personal matters (like their relationship 
with the river and their personal vision on flood risk). More commitment and 
involvement of the inhabitants themselves in the decision making process is 
recommended: it could create support for the sometimes hard measures that have 
to be taken (see chapter 4). 
 
An example of such active relationship is the Overdiepse polder in the Netherlands. 
Within the frame of the project Room for the River the Overdiepse polder was one of 
the floodplains eligible for dike relocation. The nineteen families living in the polder 
took the initiative in designing their own plan for the dike relocation. They presented 
their plan to the State Secretary with one condition: ‘In this case we as inhabitants 
took the initiative to make a plan, as a compensation we expect from you that you will 
decide within a reasonable time period so that we can continue to make our own 
plans for the future’. 
They were supported by the government and experts, for the designing of the plan as 
well as in the process. In June 2004 the State Secretary decided to approve this plan 
in order to give the inhabitants security about their future.  
 

4 Economics 
 
The development, implementation and evaluation of flood prevention plans are 
strongly influenced by economic drivers and legal norms (or the absence of norms), 
regarding the acceptable level of flood risks. A Cost Benefit Analyses (CBA) balances 
the costs of a (set/ combination of) measure(s) and the benefits that will be reached 
by its implementation, by means of avoided damage costs. This CBA is an important 
element of any flood defence strategy. 
 

4.1 Cost-Benefit Analyses a,b 
The Plan Loire Grandeur Nature multidisciplinary team calculates the damage costs 
that might be caused as a result of direct flooding, overtopping, dike breaches or dike 
sliding and spillways. This is done in order to assess the flood prevention plans and 
raise awareness about the risk of flooding and its effects. 
The strategic plan identifies explicitly direct costs for the areas that might be flooded, 
like damage to houses, firms and infrastructural works. However, the probably more 
significant costs of indirect costs are only partly included. Such hidden costs are for 
example production losses at a firm that is located within the flooded area and cannot 
be reached during high waters, or costs for firms whose production processes are 
interrupted by the effects on directly affected firms. Other indirect damages are the 
economic losses as the result of the interruption of networks, like electricity, roads, 
telecom and water supply (see annex V). 
The multidisciplinary team calculated only those indirect costs that could be (easily) 
evaluated. For example the evaluation of the pollution of the natural environment 
turned out to be impossible. In these cases, it is preferred to make a (rough) 
estimation of the indirect costs in stead of excluding them. Excluding most of the 
indirect effects creates an incorrect picture of the situation. 
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The scale at which the damage costs are to be calculated needs to be agreed upon. 
Relevant entities can be: 
1. macro level (the entire catchment area, presented by a societal Cost-Benefit 
Analyses);    
2. river scale level; 
3. community level; 
4. project level (the damage costs relevant to the assessment of a specific project); 
5. micro level (private cost-benefit level for one firm or household). 
 
In addition, the identified cost items need to be specified. For example, it must be 
decided if costs with respect to damage on ecological systems have to be included or 
not. As flooding is a natural phenomena this aspect might seem irrelevant, but the 
extension of flooding is definitely influenced by men. The effects might be more 
severe than they would be in a more natural situation and the natural resilience of the 
system is lowered.   
Which cost items are to be included is a political decision that depends partly on the 
scale/entity for which the costs are to be determined.  
 
Preferably the cost assessments are made on a river basin scale, but for 
subprojects also economic decision-support at lower scale levels could be helpful. In 
general it is not possible  
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to recommend the most suitable scale; in accordance with the subsidiarity10 principle, 
decisions have to be related to their context on a one-by-one approach.  
 
It would be very interesting to go into detail on the techniques EP Loire elaborated 
and used in the middle Loire region (see figure 4.1). Nevertheless, this goes beyond 
the goal of this intervision. The team advises a thorough follow-up of the intervision, 
in which the CBA should get more attention. 
 

4.2 Economic drivers as driving force a,b 
The assessment of the costs and benefits of flood prevention plans can be framed 
within the scope of different techniques (CBA, vulnerability assessment, multi criteria 
analyses, etc). Among the different participants of the decision makers, various 
techniques may be used. Most importantly is that these techniques raise awareness 
about the economic drivers that underpin the flood prevention plans. These 
drivers can be further explored: 

1. housing developments; 
2. nature development; 
3. industrial development 
4. recreation facilities (camping, boating, etc.); 
5. fishery or hunting; 
6. agricultural use; 
7. public and private infrastructure development; 
8. public utilities / water sector and energy producers. 
 
 

 
 
Photo 4.1: one of the oldest dikes of France, with only the top of the houses visible 
behind it 
 

                                                 
10 The subsidiarity principle is one of the basic elements of cooperation within the European Union. It requires 
from the member states that decisions should be made on the lowest governmental level as possible. Only when 
policy decisions are not suitable for the local level, like in case when river basin wide subjects are at stake, they 
should be brought to the higher level of the regional, national or even international level 
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The identification of the economic drivers is not only relevant for the assessment of 
plans. Also, the financing and implementation of flood prevention projects may be 
facilitated, by transforming the economic drivers into real cash flows. An exploitation 
of governmental ownership of the sources of the economic values may be further 
explored. The potential role of Public Private Partnerships may be considered. 
In a PPP a number of actors join into a formal collaboration to bring in their own fields 
of expertise to achieve a certain shared objective. Common actors are: 

1. Governmental parties to facilitate the planning processes; 
2. Construction companies to solve engineering problems and perform the 

concrete building activities; 
3. Financers to solve the financing problem (often together with the government 

that finances some part of the activities with positive societal spin-offs not 
granted by the market (positive externalities).  

When such partnerships are arranged in one organisation it is possible to join 
different strengths and authorities, like spatial planning and marketing of new urban 
developments. 
 
In the Freude am Fluss project, public participation is an important subject (chapter 
4). The ideal bottom-up approach is reached when the solutions for a problem 
are developed by the stakeholders and the inhabitants themselves.  
Examples exist in The Netherlands, where a combination of ‘room for the river’, sand/ 
clay exploitation and nature development/ recreation takes place. Other possibilities 
are balanced combinations of urban development and room for the river. 
In Germany, a voluntary bottom-up approach in the Region Starkenburg exists: the 
“Pilot project Shared Responsibility for Flood Prevention”.d This project will be 
evaluated within Freude am Fluss, to learn from practical cases. The used methods 
might be improved and enhanced with the “Joint Planning Approach” of Freude am 
Fluss. 
 

4.2.1 Burden balancing 
In general especially space consuming measures such as dike relocation and 
creation of retention areas are likely to provoke problems with concurring land uses. 
Therefore they will be subject to heavy resistance at the local implementation level. A 
new approach has been developed within the Interreg IIC-project IRMA-SPONGE 511 
to support an implementation within a conceivable time by ‘burden balancing’d (see 
annex VI). This means the installation of a relationship between the people 
benefiting from the measure and the ones  who suffer from the burdens of the 
measure (such as development restrictions in various specifications, decreasing 
value of land and houses, also taking into account possible advantages such as 
increase in environmental attractiveness). Within this relationship the burden-
balancing can be negotiated. Difficulties of this approach lie with the definition of the 
appropriate relationships and the identification of burdens and benefits (including 
indirect ones e.g. for the society). So far the approach has not been implemented, 
but it could be subject of a pilot-project to explore the possibilities of this approach, 
e.g. within the Loire context.       

                                                 
11 Spatial planning and supporting instruments for preventive flood management (IRMA SPONGE 5), 1998 - 2002; Interreg IIC-project
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4.2.2 Insurance 
In France, the people living in the flood prone area are responsible for their own 
property and their own local protection. Although the governmental gives some aid 
after a flood crisis, inhabitants are insured for flood damage themselves as well.  
In The Netherlands and Germany on the contrary, insurances are almost absent. In 
Germany, a voluntary insurance against flood damage is available12,d. Dutch 
insurance companies refuse to insure citizens living on the outside of the dike, 
because the potential damage is too large to cope with. Although flooding is a 
particular risk that people have to deal with themselves, the Dutch government 
usually compensates (part of) the damage costs with respect to houses and 
agriculture (Anonymous, in prep.). Therefore, the people are not confronted with the 
financial burden of flooding and consequently feel less responsible themselves. The 
French approach of self-responsibility contributes to the flood awareness of 
the inhabitants, and forms an economic driver itself. This is a very favourable 
situation that could be applied more in other countries.  
Nevertheless, flood awareness will not be raised if the insurance is mandatory or 
included in the usual housing insurance, as seems to be the case in parts of France. 
This situation would more likely lead to the attitude of “being insured anyway” than 
support the own responsibility to make houses flood resilient. In that case, the 
insurance might even hinder the restructuring of houses after a flood with regard to 
flood resilience: if the adaptations increase the value of a house, the adjustment is 
not allowed under the current insurance rules.  
Moreover, every insurance strategy should always be accompanied by awareness 
raising by the water managing agencies. 
 
 
 

                                                 
12 The German insurance industry has developed a so called “ZÜRS”system, which divides the country into 
zones according to the level of flood risk to establish the appropriate insurance premium. A distinction is made 
between areas up to 1/10 (not insurable), 1/10 to 1/50 (insurable at a high premium), over 1/50 (insurable 
without any problems). With this framework, insurance companies aim at diminishing the flood vulnerability of 
their insured clients, imposing conditions on how buildings damaged by a flood should be rebuild in an 
appropriate way. Problems arising from the requirement that the value of the houses should not rise, have been 
overcome. As the right to legal claim for flood protection does not exist, there is no possibility of requesting 
financial compensation from the State. The State also makes no financial provision to compensate for flood 
damage at a federal and regional level. Compensation payments are done on an Ad-hoc basis, e.g. to compensate 
for losses in the Elbe flood, the financial aid by the federal state of over 500 million euro has been allocated by 
the “Law on solidarity with flood victims (Flutopfersolidaritätsgesetz)” in September 2002. 



33 

 
 
 
Figure 4.1: summary of the calculations of the potential flood damages along the middle Loire and their return periods 
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5 Social and communication aspects 
 
Flood prevention plans in the middle Loire are in fact a responsibility of the French 
government. The social and communication aspects of plans with regard to river 
basin management are recognized. Nevertheless, this is often the case after the 
plans have been designed and approved by the government. These plans need the 
support of local communities too, for example by involving them in the design and 
implementation phase of these plans.  

 

5.1 Relationship with the river j,f 
Along the middle Loire, many municipalities want to make their inhabitants more 
aware of (the risks of) the river; the raising of the awareness is incorporated in the 
middle Loire flood defence strategy. Living with the river along the Loire means that 
some people have to take action for flood prevention, like relocating the electric 
meter cupboard to a location where it can not be reached by flooding water. Others 
do not want or cannot undertake action. In many big towns the city centre is situated 
near the river, for example in Giens, Orléans, Blois, Tours and Saumur. People who 
want to live in the centre of the town have to live in the flood plain area, usually 
without being aware of the risk. 
The expert team was surprised that some people we met, seemed to have accepted 
entirely the fact that they could be flooded. Asking these people why they do not 
leave their flood-prone house, they reply: ‘Where could I find another home with such 
a beautiful view?’ The Freude-aspect is apparent, but could be strengthened by 
emphasizing the advantages the river offers, such as public meeting points.  

5.1.1 Vision on the river 
It seems that the people living along the Loire feel strongly related to the river. This is 
more the case in villages and smaller towns than in cities and densely populated 
agglomerations, like Saint-Pierre-des-Corps, Blois, Tours and Orléans. In order to 
select a useful flood risk strategy for the implementation of a flood prevention 
policy, it is important to know the people’s vision on the river and their attitude 
with regard to floods. By addressing their own interests, people are more willing to 
cooperate. This involvement of inhabitants and their vision on the river is addressed 
by the Maisons the Loire in each Department (§4.2). 
The Loire is a beautiful natural river. The fact that the river is part of the world 
heritage of UNESCO supports the richness of this part of France. It would be very 
interesting to investigate what nature means for the local people. In order to protect 
the natural values of the river for future generations, an integral vision on the river 
Loire should be developed, like ‘Loire, one of the natural rivers in France’ or ‘The 
Loire offers culture and nature’. The green corridor in Orléans that connects the 
floodplain to large natural forest area is a very good start. 

5.1.2 Freude along the Loire 
Although there are little leisure activities developed, it seems that people living 
nearby the Loire derive a lot of Freude from the river. In Saint-Père-sur-Loire a 
Freude aspect for young children is located: a playground situated in the floodplain 
near the dike. In Blois, there is room for public activities near the river, such as a 
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circus or dance event. In Tours, on Île Aucard that is situated in the river bed, the 
idea is to transform the area in a city park. Orléans is planning a yearly event along 
the river, and all-year-round floating restaurants on the water.  
These ideas are very favourable. It is recommended to create playgrounds and 
meeting points for people from different ages in the floodplains near the city centres. 
In this way, the relationship with and awareness of the river will increase in a positive 
way.  
 
Active recreation also takes place in the middle Loire region. A lot of camping sites 
are situated along the river. Besides the lateral canal a bike path is made, and in 
almost the entire area it is possible to walk. There are plans to construct a foot and/or 
bike-path along the Loire in its full length. In a few places activities like sailing, 
canoeing or fishing with a fishermen’s boat are available. In Tours and Blois it is 
possible to travel by boat. 
It seems easy to make the river more attractive for recreation activities. In 
discussions appear that there are plans along the Loire to develop more leisure 
activities. Then, not only local people will benefit from these activities, but it will also 
attract more tourists and thereby economic impulses (see 3.2). It is recommended to 
connect the different floodplains with each other, while making a long-distance foot 
and/or bike-path along the Loire. This would be of interest for the local communities 
as well as for the tourists: the path could function as a connection between different 
communities. At the same time, nature (flora and fauna) will provide from this 
‘ecological corridor’.  
An example of leisure activities is the nature development area in the floodplain of 
Millingerwaard, near Nijmegen. In the weekend and holidays many people are biking 
through the floodplain and make a route along the river branches of the Rhine with 
time to time a stop on a ferry. Here a new phenomenon arose: a traffic jam with bikes 
waiting for the ferry. High nature values are found here and this makes the floodplain 
a paradise for biologists and an important scientific area.  
 
In reaching more Freude along the Loire it is important to know how the inhabitants 
define this: what does ‘Pleasure along the river’ mean to them? The identification of 
the positive aspects of living along the Loire is a first step to reach a more 
active relationship between the local people and the river.  
In Germany for example, especially the bigger towns start to rediscover the 
importance of rivers for an attractive townscape.d They develop among others nicely 
situated and flood appropriate houses on abandoned port facilities (e.g. in Frankfurt). 
Events along the rivers are organised as well (e.g. “Rhein in Flammen” at the middle 
Rhine stretch and riparian festivities, e.g. “Museumsuferfest” in Frankfurt).   
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  Photo 5.1: Freude along the Loire! 

5.2 Involvement of inhabitants j,f 
In Blois the first steps are taken to create room for the river in case of flooding. A 
retention area and a water route to this area are planned (see 2.2). As a 
consequence, people living there are asked to sell their houses. It takes years to give 
people sufficient time to adapt to this new situation. If some of the inhabitants will 
persist in refusing to sell their houses, a negotiation regarding the expropriation of 
their houses will be started. As a result of this time consuming process, the area 
concerned might be abandoned during a long period and as a consequence the 
development will be hindered. 
 
These conflicting situations offer opportunities for public participation. In stead of a 
top-down approach that often creates resistance among the local people, a 
bottom-up approach could be applied.13 Two goals can be reached in this way: 
making free way for flood prevention/ water retention and realizing a place for public 
activities according to the wishes of the inhabitants. In doing so, inhabitants get a 
voice in designing public space. They will be more committed to their surroundings, 
because they benefit from the situation. Moreover, if people are involved in this 
kind of matters, more river awareness is created. Two way communication is a 
start of a bottom-up approach as well as to inform the people during the start of 
making plans in order to incorporate their ideas and visions. 
The local communities should be prepared to listen and understand the problem of 
the authorities. The basis is education: all possible technical solutions should be 
explained to the inhabitants. On the other hand, the authorities should be prepared to 
listen and understand the feelings and wishes of the local people. 
The SICALA institutions and the Loire Houses in each Department already do a very 
good job on this subject. Nevertheless, the activities could be more integrated in the 
community, more informal and organized by people themselves. The Festival de 
Loire is an example that can meet this goal very well. 

                                                 
13 See also the earlier mentioned examples in Germany: Pilotproject Region Starkenburg and Floodpartnerships 
between municipalities in Baden-Württemberg Although these two examples concern the municipal level instead 
of the inhabitant level, it is important to reach it: this municipal level is the “multiplier-level” between the 
general agreement level and the inhabitants. It has to be mentioned that the start of these initiatives needs 
constant professional support, at least until a strong network has been developed.     
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It is recommended to start with a pilot project about how to organize the involvement 
of inhabitants according to the local and state legislature and responsibilities. 
It is also recommended to involve children in primary and secondary schools in 
projects related to water, elaborated for example from a cultural (pictures, paintings), 
historical (poems, story telling) and technical (water laws, water like drinking water, 
sewage, fresh water, ground water) and risk culture approach. The Loire house is a 
good example of this kind of education, which could be reinforced. Another example 
can be found in Germany, where a contest was advertised in the district of Gross-
Gerau, concerning photo-views of the river.d Similar contests could be arranged for 
schools and clubs. 

5.2.1 Flood risk awareness 
The day-to-day practice learns that the higher the frequency of flooding, the better 
the flood awareness will be. Then, the higher the flood awareness, the more people 
will take measures to reduce damages during and after flooding. When determining 
levels of safety, this should be taken into account (see §2.1).  
 

  
 
Photo 5.2: protest in Blois 
 
 
The experience of EP Loire seems to be that people are not very much aware of the 
flood risk. A study by Denecheau (Loire house of Bellevile) shows, that even in the 
case of frequently flooded floodplains, this awareness in France can be low. 
Nevertheless, at least the people we met that were affected by the flood of December 
2003, are conscious of the flood risk. This does however not automatically mean that 
the inhabitants are interested in taking measures. Probably they accept the effects of 
flooding, which supposes that they really live with the river. Although this is not 
always recognized, also positive effects can result from a flood: the dynamic, exciting 
situation can deliver histories and new friendships.  
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During the last flood in December 2003, it seemed to be difficult to convince people 
to evacuate, whether they are living in Cuffy, Marseilles-les-Aubigny, Gien or Sully-
sur-Loire. After this flood, meetings were organized to inform the local community on 
flood prevention, i.e. in Bec d’Allier and Cours-les-Barres. At these meetings a 
significant amount of people let the mayor know that they prefer not to leave their 
houses in case of an even higher flood. They showed a strong connection to their 
home and an alliance with the river. They often are afraid to be robbed if they leave 
their houses. Nevertheless, it is the question if they will insist when the next flood is 
really coming. Another question is if the government should not take its responsibility 
and forbid people to stay in places at risk for drowning.   
 
In areas with a high safety level one can choose to work on river awareness instead 
of flood awareness. In the actual communication concerning flood risk along the 
Loire, emphasis has been laid on the negative aspects of the river. It would be 
recommended to identify positive aspects of the river for the inhabitants of the Loire 
basin in order to increase their commitment with their surroundings. Positive aspects 
could be recreation and leisure activities on or along the Loire (see 4.1.2).  
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6 Synthesis 
 
In the previous chapters the middle Loire flood defence strategy has been looked at 
from the point of view of the different disciplines. In this chapter, the coherence 
between the disciplines is described and remarks on the overall strategy are stated.  
 
In the past, most European rivers were treated incorrectly. People adapted the water 
system to their desired spatial uses, in stead of adapting spatial planning to the 
natural situation. This was done by canalizing the river and reducing the available 
room for the river water.  
When flooding problems started as a result, the government took the responsibility of 
the damages, while the inhabitants living in the flood plain where responsible for the 
situation themselves in the first place. To solve the created problems, a top-down 
approach was used: local, tailer-made initiatives were not supported.  
Along the Loire river, no dike elevations are used since hundred years. According to 
the Fleude am Fluss principles, this seems to be an appropriate way of river 
management. These principles are based on changes of land use in stead of just 
applying technical measures. Nevertheless, land use planning along the Loire did not 
take the natural river dynamics into account sufficiently (see §3.3). To create 
sustainable safety in the cities along the river, it is inevitable to adapt the land use 
planning in the cities as well. In this respect, the intention of the involved 
organisations to study the creation of by-passes is favourable.  
 
The Freude am Fluss approach wants to change to former habitats. It intents to adapt 
the land use to the dynamics of the water system and to create a synergy between 
safety, nature en economic developments. 
Partly, this can be realized by changing the relation between the government and the 
public. Citizens should not only be pointed at the threats, but also at the chances the 
river offers.  
Moreover, the government should take a more facilitating role for local initiatives that 
change land use planning in a sustainable, safe way. This can be done for example 
by supporting innovations that imply the synergy between living and working activities 
in the flood plain. Finally, this government should create the political possibilities for 
new economic drivers that can realize these local initiatives. This can be done for 
example by changing the local and supralocal development plans for flood plains. 
Then, former agricultural ground may be transformed in flood resistant housing!  
According to the Freude am Fluss philosophy, these developments should be 
combined with ecological restoration of the flood plains. 
 
In France, the present land planning regulation is based on the PPR. This plan is 
adequate, because it limits the increase the extension of urbanisation and therefore 
of the potential flooding damage. On the other hand, it restricts local urban 
development. A more flexible attitude towards the application of the PPR is possible: 
when in one place the river bed is widened, this might create space for some extra 
activities elsewhere. In this way, unpleasant decisions can be combined with 
benefits. Although it might seem hard to find locations to execute space consuming 
‘extras’, it has turned out to be possible in The Netherlands, the most crowded 
country of Europe. A creative attitude towards land use planning is needed to make 
this approach work. 
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In this context, a Freude am Fluss idea is to create ‘floating houses’, or houses that 
start to float when the water level raises (photo 6.1, see also annex VI). This kind of 
buildings do not obstruct the water flow, and secure the safety of the inhabitants as 
well. 
 
To make a start with realizing the mentioned alterations, a long term vision on 
development of the entire catchment area could be developed and 
communicated with all stakeholders. The vision should guarantee a sustainable 
development with respect to flood protection, ecological values, cultural heritage, 
economic development, housing and recreation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 6.1: floating houses do not obstruct the water flow; even houses that will only 
float during high water can be built!  
 
 
European Water Framework Directive 
In the year 2000, a new European directive was agreed upon, the Water Framework 
Directive (WFD). The main goal of this directive is to reach a good ecological and 
chemical status in all waters of the European member states. At this moment, flood 
management is only slightly included in the text. The general ideas of the WFD 
however can be incorporated very well in a flood defence strategy; for example the 
active involvement of stakeholders and the public in an early state of the decision 
making process. Although EP Loire is not responsible for the implementation of the 
WFD (Agence de l’Eau is), incorporation of the general ideas is strongly 
recommended.  
According to the WFD- principles, problems have to be analyzed at the scale of the 
entire catchment area first (a limited number of system wide solutions based on 
system developments), and hereafter at the scale of small scale measures. In this 
way, the effect that a measure creates upstream and/or downstream from the 
location where it is applied, can be easily addressed. 
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The Freude am Fluss philosophy can easily contribute to the implementation of the 
WFD; the two views share the same spirit.  
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7 Conclusions and recommendations 
 
EP Loire formulated some questions to be answered during the intervision meeting of 
the middle Loire. Based on the information and material available, the expert group 
tried to answer these thoroughly in the conclusions (§7.1). More concrete advises are 
suggested in paragraph 7.2. 
 

7.1 Conclusions 
The first point ‘is the middle Loire flood defence strategy valid and in which way could 
it be improved?’ will be addressed in the main conclusions of the expert team below. 
The other three questions are more specific and difficult to answer with the 
knowledge of only one week experience with a range of various French situations.   
 
2. Is dike relocation a good solution for the middle Loire? 
Yes, it is a very good solution, when controlled in a central way. At this moment, 
there still is room in the winter bed of the middle Loire to apply this measure. 
Therefore, relocation should be applied in the near future: when more buildings are 
constructed, in time it will be harder to give space to the river. A combination between 
dike relocation and economical growth would be ideal. 
 
3. Is new spillways planning (particularly with adjustable weirs or mobile devices) 
interesting for flood management?  
Yes, it is. The best way to do so is by creating ‘green rivers’: areas that in case of 
flooding form part of the streaming river, while in dry periods little water remains, like 
suggested near Nevers. These measures reinforce the ecological infrastructure as 
well. In Orleans for example, the ‘largest forest of France’ could be connected to 
other areas in this way, with large benefits for nature. Nevertheless, the way it is 
implemented in the middle Loire flood defence strategy at this moment, is also 
adequate. Nature does not profit from this type of measure, but the safety is surely 
increased. 
 
4. Is it possible to create retention areas behind Loire dikes? 
Yes it is, in the way that no people will be living in these areas (see §3.2).  
 
The main conclusions of the overall strategy are summarized below.  

 The river Loire is a unique natural and cultural European heritage. The way 
people live with water makes the inhabitants responsible for their own risks. It 
is impressive to see that everybody accepts that 100% percent safety against 
flooding is impossible. 

 
 The middle Loire flood defence strategy is generally appropriate. The current 

policy undertaken by the authorities is to reinforce dikes to prevent breaches, 
especially in the cities. This is an important priority. 

  
 The present land planning regulation based on the PPR is adequate, because 

it limits the increase of the potential flooding damage, but it restricts local 
urban development. Intense communication preparation work could allow a 
sustainable development of urban zones compatible with the flood risk. A 
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solution is to adapt building permits for new houses, in order to create flood 
resisting houses. Artificial hills or flooding houses are good examples. 

 
 Reading the strategy documents, the idea rises that not all possibilities are 

included in the studies. Some possibly accurate measures are not discussed, 
but it is not clear if they are studied and proven inefficient, or that they were 
excluded on forehand. By explicitly defining alternatives, measures can be 
judged and weighted better.  

 
 The strategy as a whole should include more (negotiated) priorities. Like 

stated in the introduction, a strategy should make choices on the basis of a 
system of aims, and not leave these to politics without providing arguments on 
which the decisions have to be made. Although these steps might have been 
taken, it is good to give insight in the arguments and not only the final 
decisions.   

 
 The safety level of the flood protection system should be defined for the main 

classes of occupation in the river valley. This will help to define priorities. 
 

 Proper cost-benefit analyses would increase the fundaments of decision 
making. There should be an agreement on the format for the CBA, for 
example the scale and set of costs and benefit items, and how uncertainties 
should be included. To support all decisions, a CBA should be made both at 
the system level and the community level. 
The outcome of decision-making process at a higher level (national level) 
strongly interferes with the decision-making at a more local level. This is 
illustrated by the outcome of a CBA as some costs and benefits at a local level 
only occur in a certain contexts that is created by the national level (for 
example the existence of an insurance scheme). 
 

 A sustainable long term vision on development of flood free areas besides the 
flood prone areas would be helpful. This was executed on the river Rhine as 
well. The vision should guarantee a sustainable development with respect to 
flood protection, ecological values, cultural heritage, economic development, 
housing and recreation. 

 
 This vision should not only guarantee coherence in time, but also in space: the 

flooding problem has to be looked at in an overall view. In this way, measures 
can be regarded at the level of the catchment area, including the 
consequences for the up- and downstream areas. This dynamic vision can be 
altered along changing political priorities. 

 
 The flood risk communication seems to be well organized. The emphasis 

however lays too much on dangers and risks of the river Loire. It is 
recommended to commit the inhabitants in a more positive way. With the 
Freude am Fluss project in this respect, authorities should include more 
Freude aspects in their communication strategies. 
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 The flood management has to develop in accordance to the European Water 
Framework Directive. In this directive, the active involvement of stakeholders 
and public is requested. 

 
 Commitment can be created by active interaction with the society: not only 

informing people and stakeholders, but also listening to their ideas. 
Communication to the public about how the decision-making process works, 
like the responsibilities and role of advisory boards, can help to create support. 
A Joint Planning Approach (bottom-up instead of top-down) is recommended. 

7.2 Recommendations 
Some conclusions of the intervision meeting can be considered to include in the 
middle Loire flood defence strategy. All the teams’ advises are listed in the former 
paragraph. Although they are numerous and some of them are rather general, it is 
hard to give more detailed recommendations in the context of the intervision. In the 
end, the French composers of the strategy will always know the Loire system and the 
cultural aspects better then the international team ever will. Therefore, it is advised 
that a team of French experts studies the conclusions of the intervision team, and 
selects the most favourable aspects. 
 
From the technical point of view, agreed safety levels and Cost Benefit Analyses 
might help to optimally translate the strategy in concrete policy. This should be done 
preferably at the scale of the entire river basin. 
From the Freude am Fluss perspective, both the active, pre-decisional participation of 
the public as a more creative attitude towards land use planning is advised. Those 
aspects probably will decrease the resistance of the inhabitants against the 
measures that have to be taken.  
 
In spite of the mentioned advises, it must be stated that one week is too short to 
give a detailed second opinion on a strategy that has been elaborated during 
years. As a follow up of this intervision meeting, a thorough comparison between the 
flood defence strategies in France, Germany and The Netherlands should be very 
valuable for all parties. 
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Photo 7.1: the expert group in front of the Loire house 
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I Application from EP Loire to the Freude am Fluss project  
(Adapted draft)  

 
 

A. Terms of reference 
 
An international team of experts from the Netherlands and Germany will pay a 5-days 
visit to Orleans and the Middle-Loire in order to evaluate the existing strategy on 
flood risk management and regional and town planning along the Middle Loire. This 
intervision meeting is organised in the context of the Freude-am-Fluss-project by EP 
Loire. 
 
Erasmus University Rotterdam (EUR) will participate in this intervision meeting with 
two persons and be responsible for one or more chapters of the intervision report. 
EUR will focus especially on the institutional arrangements and on socio-economic 
aspects. WL Delft Hydraulics will focus on hydrological, hydraulic and river 
engineering aspects and on flood risk management, ecology and integrated river 
management planning.  
 
WL | Delft Hydraulics (WLDH) will draft the report on the visit, the findings of the 
intervision, and the recommendations of the intervision team. Contributions to the 
report on institutional arrangements and socio-economic aspects will be delivered by 
EUR. EUR will deliver their draft-text in digital form to WLDH for the integral draft-
report. WLDH takes care of the sending of the integral draft-report to EP Loire and 
the members of the intervision team. After reception of their comments, the chapters 
and text-parts focused on institutional arrangements and socio-economic aspects will 
be finalised by EUR and delivered to WLDH. 
 
* comment: WL | Delft Hydraulics’ participation  has been replaced by experts from 
the Radboud University Nijmegen and the Dutch Ministry of Transport, Public Works 
and Water management 
 

B. EP Loire goals 
 
In order to coincide with EP Loire preoccupations, the studies and deliverables 
should answer the main following questions: 

1. Is the Loire strategy valid and in which way could it be improved? 
2. Is dike relocation a good solution for the middle Loire?  
3. Is new spillways planning (particularly with adjustable weirs or mobile devices) 

interesting for flood management? 
4. Is it possible to create retention areas behind Loire dikes? 

 

C. Organisation and support 
 
EP Loire is going to ask a French consultant to take in charge the general 
organization of the week. The task of this consultant will be the preparation of the 

 
Intervision on existing middle Loire strategy 
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visit (definition of a detailed program, organization of the visit and meetings, 
translation of French technical documents and achievement of presentation 
documents) and support during the visit (technical support and presentations, 
practical support, interpreting). 
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II Agenda of the intervision meeting  
  Lundi 18 octobre   Mardi 19 ocobre   Mercredi 20 octobre 
            
8.30 Accueil à la mairie de Nevers (58) : 8.30 Départ pour Belleville (18) 8.15 Départ pour le site du BRGM 
  (Palais Ducal)   Passage à Saint-Satur     
9.00 Accueil de M.Warnant (maire adj.)   Maison de Loire de Belleville : 9.00 Présentation à l'EP Loire : 
  et de M.Barle (Pdt Sicala 58) 9.15 Accueil à la maison de Loire   - Enjeux et réduction de vulnérabilité 
9.30 Présentation de Nevers :   - Présentation de l'exposition   - Les PPR I 
  - Le contexte de la ville       - Actions du Département du Loiret 
  - Démarches et projets 10.00 - La stratégie Loire moyenne     
      - Document de présentation aux     
      département de Loire moyenne 10.30 Pause 
            
11.00 Réunion de démarrage : 11.00 - Actions de la Maison de Loire 11.00 Présentation d'Orléans : 
  - Le programme de la semaine   - DICRIM, PCS, programme scolaire   Par M. Carré (premier adjoint) 
  - Les attentes de l'EP Loire 11.30 Départ pour Gien (45)     
  par rapport à la mission         
    12.15 Visite de Gien (45) :     

12.30 Appéritif offert par la Ville   RdV avec M.Tindillieres 
(cons.mun.) 12.30 Déjeuner aux salons du BRGM 

      - Logique de gestion de crise     
13.00 Déjeuner à Nevers   - Sensibilisation population     
      - Réduction de la vulnérabilité     
    13.30 Déjeuner à Gien     
        13.45 Départ pour Blois (41) 
14.00 Départ en car         
  Visite de sites à Nevers         
14.30 Départ  pour Cuffy (18) 14.30 Départ pour Sully-sur-Loire (45)     
        14.45 Visite de Blois : 
15.00 Visite de sites au Bec d'Allier : 15.00 Présentations à Sully :   Accueil par Mme Reineau 

  Accueil du maire de Cuffy   Accueil  de Mr Sablon et Mr 
Garnier   (Adjointe au maire) 

  - Cuffy, le déversoir   (maires adjoints)   et M. Froger (Agglopolys) 
  - Gestion de crise   - Présentation de Sully   - La ZAD de la Bouillie 
16.00 Présentation en mairie de Cuffy :   - Contenu technique étude Sully   - Le déversoir de la Bouillie 

  - La stratégie Loire moyenne     16.15 Départ pour Saint-Pierre-des-
Corps 

  - Présentation des documents traduits 16.30 Réunion de debriefing    (37) 
      - Premier bilan des experts     
17.00 Visite du val de Cours-les-Barres         

  RdV avec maire de Cours-les-
Barres.       Acccueil par M.Coquelet (adjoint) 

  - Entretien des levées et 
élargissement     17.30 Présentation à St-Pierre-des-

Corps : 
  - Annonce de crue, gestion de crise       Acccueil par M.Coquelet (adjoint) 
  - Restauration du lit       - La charte de développement des 
    18.45 Visite du val d'Ouzouer :   18 communes riveraines de la Loire 

18.30 Visite de Marseilles-les-Aubigny 
(18)   - Déversoir fusible d'Ouzouer   - Problématique du développement 

  - Protection locale et vulnérabilité   - Enjeux présents dans le val   de la commune 
  RdV avec le Maire et un adjoint     19.00 Départ pour Tours (37) 
19.15 Départ pour Sancerre (18)         
    19.30 Arrivée hôstellerie du Château     
      à St-Père-sur-Loire (45) 19.45 Arrivée hôtel Kiriad à Tours 
20.00 Arrivée à l'hôtel des Remparts 20.00 Dîner à l'hostellerie     
  à Sancerre         
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20.30 Dîner à l'hôtel     20.30 Dîner brasserie de l'Univers 
          à Tours en présence  de 
          M. Bertier (Pdt Sicala 37) 

  Jeudi 21 octobre   Vendredi 22 octobre 
        
8.15 Salle réunion hôtel Kiriad :     
  - Réunion de debriefing 8.30 Hémicycle du CG 45 :  
  - Point et questions sur les visites   Préparation de la rencontre de la 
      délégation d'experts avec le 
      Préfet de bassin et le Président 

9.30 - L'annonce de crue en Loire 
moyenne 9.30 Rencontre de la délégation 

  - Le barrage de Villerest   avec le Préfet de bassin 
      et le Président de l'EP Loire 
      en présence de la presse 
10.30 Accueil à la mairie de Tours :     
  Par Me Chevet (adjoint au maire) 10.45 Départ à la Mairie d'Orléans 

  Système de défense de la ville 11.00 Accueil par M.Dupont (adj. à 
l'env.) 

  contre les inondations   Salle Cracovie (hôtel Groslot) : 
11.30 Visite de site àTours :   - Projet de l'AgglO Loire Trame Verte
  - L'Ile Aucard   - Aménagements en zone inondable 
      - Prévention et gestion du risque 
12.15 Départ pour Saumur (49)     
    12.30 Déjeuner à Orléans 
        
        
        
13.30 Acceuil par Mme Baron     
  (adjointe au maire)     
14.00 Déjeuner à Saumur (49) 14.00 Visite de site à Orléans 
        
    14.30 Réunion finale de la délégation 
      Salle Cracovie (Hôtel Groslot) : 
      - Informations complémentaires 

      - Suites à donner ds. le proj. 
Européen 

15.30 Présentation et visite de sites :   - Conclusions 
  - Le contexte du Saumurois 15.45 Départ des experts 
  - Démarche de l'Agglomération 16.00 Train pour Paris (16h08) 
  - Accueil par le maire de Villebernier     
  - Visite du chantier de Villebernier     
        
17.00 Accueil et point presse     
  en mairie de Saumur     
        
        
18.00 Visite de la ville     
        
        
18.45 Départ pour la gare de Saumur     
        
19.15 Départ Interloire (19h20)     
  Réunion de debriefing     
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20.45 Arrivée Interloire (20h46)     
21.00 Arrivée hôtel d'Orléans     
21.30 Dîner à l'Etape     

IIIa Freude am Fluss partners and ‘route to go’ 
 

1. Radboud University Nijmegen 
2. Etablissement Public Loire 
3. Ministry of Transport, Public Works and Water Management, Directorate-

General of Public Works and Water Management; East Netherlands division 
(RWS Dienst Oost-Nederland) 

4. Technische Universität Darmstadt, Institute WAR 
5. Delphiro 
6. Erasmus University Rotterdam 
7. Habiforum 
9. Institut für Landschaftsökologie und Naturschutz Bühl (ILN)  
10. Region Starkenburg 
11. WL | Delft Hydraulics  
12. Directorate-General of Public Works and Water Management, Road and 

Hydraulic Engineering Division (DWW) 
 
 

18-01-2005 7

Route to go ….(draft)

Deliverables
Milestones

2004

Milestones

2005

Milestones

2006-2007

Proof of  deliverables

2008

2 regional 
plans 
(intervision)

Identification of 4 
suitable plans; 
intervision report of 
existing flood defense 
plans (e.g. Loire, 
RestRhine, Rhine)

Focusing on 2 
promising plans

Realization of 2 
selected plans with 
FaF support

Letter of regional 
authorities confirming FaF
support; recommd. report 
of new economic drivers & 
instit. arrangements

3 municipality  
plans 
(intervision)

Identification of 10 
suitable municip. plans 
(e.g. Loire, RestRhine, 
Rhine)

Focusing on 6 
promising plans

Realization of 3 
selected plans with 
FaF support

3 Letters of local 
authorities confirming FaF
support; recommd. report 
of new economic drivers & 
instit. arrangements 

Floodplain 
management 
(300 ha CFR)

Exploration of existing 
floodplain management 
strategies & techniques 
in F,G, & N

Focusing on 
Beuningen floodplain

RestRhine

Floodplains ?

e.g. digging of 
secondary channel 
with FaF support in 
Beuningen;

Restrhine ?

Permit of river  manager 
for nature restoration 
project confirming FaF
support + handbook;

RestRhine floodplains ?

Joint Planning 
Approach

Learning from practical 
cases

Development of JPA Application of JPA to 
regional,  municip. 
plans & floodplain m.

Handbook JPA, flood 
defense and spatial  
planning.

Communication Website, brochures, 
intervision teams, 
preparation of 
conferences etc. 

International 
conference France,

Intervision teams, etc.

International 
conference Germany,

“Awareness” boat, 
intervision teams, etc.

Final conference 
Netherlands, etc.
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IIIb Participants of the intervision expert team 
 
Expert Team : 

a. Dr. J.A. van Ast, Centre for Sustainability and Management, Erasmus 
University Rotterdam  

b. Prof. dr. J.J. Bouma, Centre for Sustainability and Management, Erasmus 
University Rotterdam and Ghent University  

c. D. van der Graaf M.Sc., Ministry of Transport, Public Works and Water 
management 

d. Dipl.-Ing. B. Haupter, Darmstadt University of Technology, Institute WAR  
e. H. Havinga M.Sc., Ministry of Transport, Public Works and Water 

management 
f. Prof. Ir. H.J. Seng, Universität Karlsruhe; Ministerium NordRhein Westfalen 
g. J.F.B.M. Spits M.Sc., Centre for Water and Society, Radboud University 

Nijmegen 
h. F.C. Verhoef M.Sc, Province of Gelderland 
i. D. Willems M.Sc., Centre for Water and Society, Radboud University 

Nijmegen 
j. M.H. Winnubst M.Sc., Centre for Water and Society, Radboud University 

Nijmegen 
 
The Curriculum Vitae of the experts are added at the next pages 
 
Hosts : 
R. Thépot   Etablissement Public Loire  
P. Philippe   Etablissement Public Loire  
S. Asselin   Etablissement Public Loire 
N.G. Camp’huis  Equipe Pluridisciplinaire Plan Loire (Water Agency)  
 
Technical support : 
M. Monteil   Sogreah consultant 
P. Sauvaget   Sogreah consultant 
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a. Dr. J. Van Ast 
 
Erasmus Centre for Sustainability and Management (ESM) Room M7-20  
Erasmus University Rotterdam  
P.O. Box 1738, 3000 DR, Rotterdam 
Visiting Address Burgemeester Oudlaan 50, Building M, Room 7-20 
The Netherlands 
Tel. + 31 10 4082000/ Fax + 31 10 4089104 
E-mail vanast@fsw.eur.nl 
Region of expertise: Niederrhein 
 

 
 
Dr. J.A. van Ast (1961) is an international expert in the field of institutional 
arrangements for transboundary water management, including environmental and 
water regulation. He graduated Dutch law in 1986 at the Erasmus University of 
Rotterdam with a triple specialisation in civil law, business law and environmental 
law. His Masters theses was written within the Environmental Federation of the 
Province of South-Holland on the legal implications of environmental policy. 
Afterwards he started working at the Erasmus Studiecentrum voor Milieukunde 
(ESM), where he advised companies, governments and NGOs. He has ben working 
on projects related to institutional and policy aspects of water management in the 
Netherlands and abroad and has wide experience in working in multi-disciplinary 
teams that tackle complex processes of institutional change. Van Ast studied various 
subjects, like financial environmental policy instruments, cleaner technology, 
enforcement of environmental permits, water regulation, product policy, public 
participation, stakeholder dialogues, institutional arrangements in transboundary river 
basin management and sustainable biotechnology. Research has been done in 
Russia, Costa Rica, India, Mexico, United Stated, South Africa, Belgium and Poland. 
Jacko van Ast wrote his PhD. about interactive water management in transboundary 
river systems under supervision of Prof. Henk Saeijs and Prof. Wim Hafkamp. Mr. 
van Ast is co-ordinator of education at the Capacity-group of environmental sciences 
of the Faculty of Social Sciences at Erasmus University Rotterdam. His contribution 
as an assistent professor mainly consists of electives like ‘introduction to 
environmental sciences’, ‘integrated water management’ and ‘sustainable 
development studies’. Together with dr. Harry Geerlings, he published in 1995 an 
introduction in environmental science and policy. Other publications were specifically 
about policy aspects of international water management and environmental science. 
He is an Assistant Professor in interdisciplinary environmental and sustainability 
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studies at the Erasmus Centre for Sustainability and Management from the Faculty of 
Social Sciences of the Erasmus University Rotterdam (EUR), The Netherlands. 
b. Prof. dr. J.J. Bouma 
 
Erasmus Centre for Sustainability and Management (ESM)  
Erasmus University Rotterdam  
P.O. Box 1738, 3000 DR, Rotterdam 
Visiting Address Burgemeester Oudlaan 50, Building M, Room 7-20 
The Netherlands 
Tel.  + 31 10 4082000 
Fax  + 31 10 4089104 
E-mail  bouma@fsw.eur.nl 
Region of expertise: Niederrhein 
 

 
 
 
Prof. Dr. Jan Jaap Bouma is associate professor at the Erasmus University of 
Rotterdam and visiting professor at the Gent University. He is an economist and took 
his doctor’s degree at Erasmus University  in 1995 on a dissertation on 
environmental management in the Dutch Royal Airforce and industrial corporations. 
His current research interest is in environmental accounting, environmental valuation 
and cost-benefit analyses at a macro and micro level. Special emphasis is put on the 
relationship between project evaluation and the financial stakeholders in 
environmental management. Trough out his academic work in the field of 
environmental management he emphasis the implications of it for water 
management. He is the coordinator of the research program Integrated Water 
management at ESM. Since March 2004, Bouma is appointed as the scientific 
director of the Program Living with Water. This program allocates Dutch 
governmental subsidies to academic and practical innovations in policy field of water 
management.  
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c. D. van der Graaf M.Sc. 
 
Ministry of Transport, Public Works and Water management 
Directorate-General of Public Works and Water management, East Netherlands 
Division 
6800 ED Arnhem 
The Netherlands 
e-mail: d.vdgraaf@don.rws.minvenw.nl 
Region of expertise: Niederrhein 
 

 
 
Dirk van der Graaf (1952) is a manager of large and complex projects within the 
Ministry of Transport, Public Works and Water Management in the Netherlands. 
Since 2002 he is responsible for a dike relocation in the city of Nijmegen. The project 
consists of a new dike construction, bridges, roads, a new water channel and an 
extended  floodplain. An Environmental Impact Assessment Study is carried out. 
Communication with the local inhabitants, the governmental and non governmental 
organizations is one of the important items. The project costs are estimated at 
approximately 300 M€. The Ministry participates with this project in the Interreg IIIB 
project Freude am Fluss. 
 
Dirk van der Graaf graduated at the University of Delft as a civil engineer and started 
in 1979 as a consultant of Royal Haskoning. His first job was to design improvements 
for embankments in the Niger-delta in Nigeria. Within the Ministry of Transport, Public 
Works and Water Management he held various positions, all related to water 
management  He investigated flooding along the river Ijssel, the effect of inland 
navigation on the river embankments of the Waal and the possibilities for a hydraulic 
power plant along the river Nederrijn. As head of the section Integral Water Policies 
he was responsible for the implementation of water management strategies. 
Especially strategies concerning the improvement of a natural development of the 
floodplain and the problems with the heavy polluted riverbed. As manager of the 
section River Management and Shipping, Dirk van der Graaf experienced the 
practical side of river management. This section with approximately 200 employees 
takes care of the maintenance of the embankments, weirs, sluices and fairways. 
They guide the shipping and inspect and maintain the floodplains and the waterways. 
  
In 1994 the reinforcement of the dike constructions along the Rhine-branches in  the 
Netherlands came to a standstill because of the increased importance of the 
environmental aspects. Dirk van der Graaf as a representative of the Ministry, 
assisted in solving the impasse in the most important steering committees. At the 
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same time he was asked to set up the programme for improving the inland waterway 
in the river Waal. This programme contains the building of three harbours, the 
realization of a traffic guidance system (including a traffic control centre) and the 
deepening and widening of the fairway by means of river constructions and a 
sophisticated dredging programme.   
After completing both jobs, he went for two years to the IJsselmeerpolders for the 
preparation of the reinforcement and heightening of the dike constructions.  
 
d. Dipl.-Ing. B. Haupter 
 
Darmstadt University of Technology, Institute WAR, Research Group of 
Environmental and Spatial Planning 
Technische Universität Darmstadt 
Fachgebiet Umwelt- und Raumplanung  
Petersenstraße 13 
64283 Darmstadt 
Germany 
Tel.: ++49 / 6151 / 16 31 48, Fax.: ++49 / 6151 / 163739 
e-mail: B.Haupter@iwar.tu-darmstadt.de 
Region of expertise: Oberrhein (Oder) 
 

 
 
Dipl.-Ing. Birgit Haupter (born 1959) is researcher and assistant teacher at 
Technische Universität Darmstadt, Research Group of Environmental and Spatial 
Planning since 2000. Before, she has been working as a consultant for 14 years at 
INFRASTRUKTUR & UMWELT, Darmstadt. There, she has been concerned with 
and leading projects in the field of waste management, infrastructure planning and 
environmental impact assessment. At the University her research is focused on 
spatial planning and flood risk management. She is co-ordinating the work of the 
research group in the ongoing INTERREG IIIB-projects of the research group in this 
field (NWE: Freude am Fluss, Floodscape - part of the German contribution, 
CADSES: Oderregio - communication concept). Within the INTERREG IIC IRMA-
SPONGE project 5 (Spatial Planning and Supporting Instruments for Preventive 
Flood Management) she conducted the comparative assessment of spatial planning 
instruments in the countries along the Rhine and their possible contribution to 
improve flood risk management. Among others, from this, she disposes of 
comprehensive experiences with different spatial planning systems and cultures and 
their individual restraints with regard to an optimised use of instruments for flood risk 
management tasks. Also, she has been involved in the mid term evaluation of  the 
INTERREG IIIA programmes for Brandenburg - Lubuskie and Mecklenburg-
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Vorpommern / Brandenburg – Zachodniopomorskie in 2003 and thus, she is familiar 
with the procedures of evaluation. In her ongoing doctoral thesis she is assessing the 
possible contribution of EU funding (especially of INTERREG IIIB) to spatial planning 
for an improved flood risk management. 



 59

e. H. Havinga M.Sc. 
 
Ministry of Transport, Public Works and Water management 
Directorate-General of Public Works and Water management, East Netherlands 
Division 
6800 ED Arnhem 
The Netherlands 
e-mail: h.havinga@don.rws.minvenw.nl 
Region of expertise: Niederrhein 
 
 

 
 
 
Hendrik Havinga MSc. is an expert of the Ministry of Transport, Public Works and 
Water management. He is involved in the implementation of the Room for River 
Strategy (the flood defence plan) in the Netherlands. 
He works as senior engineer of the East Netherlands Division of the Ministry of 
Transport, Public Works and Water management. As a senior advisor for the Region 
East-Netherlands, he plays a key role in the planning process of the main branches 
of the river Rhine in the Netherlands. 
 
f. Prof. ir. Seng  
 
University of Karlsruhe 
Institute for Water and River development 
Germany 
e-mail: seng@iwk.uka.de 
Region of expertise: Oberrhein 
 
Prof.ir. Hans Jörg Seng graduated as civil engineer.  
He was Head of the State Department of Environmental Agency in the State Badem 
Würtemberg, Germany.  
Now he is professor of the Institute for Water and River development of the University 
of Karlsruhe in Germany. Here he is responsible for the development of a new 
Agency for Water and Society at the University of Karlsruhe. 
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g. J.F.B.M. Spits M.Sc. 
 
Centre for Water and Society 
Faculty of Science, Mathematics and Computing Science 
University of Nijmegen 
P.O. Box 9010 
NL-6500 GL Nijmegen 
The Netherlands 
Tel. +31-(0)24-3652432 
Mob. +31-(0)6-45406969 
Fax +31-(0)24-3652430 
e-mail: j.spits@science.ru.nl 
Visiting address: Toernooiveld 1 (room A0054), NL-6525 ED Nijmegen, The 
Netherlands 
Region of expertise: Niederrhein 
 

 
 
Jeuf Spits (1969) is project coordinator for the Interreg IIIB project Freude am Fluss 
at the Centre for water and Society of the University of Nijmegen. This 
multidisciplinary project aims an innovative approach to land use and river 
management resulting in more room for rivers. The project started in 2003 and will 
continue until 2008. Jeuf takes care of the daily project coordination by watching over 
the overall progress, scope, budget, content and process. 
 
In 1994 he graduated at the department of Environmental Sciences at the University 
of Nijmegen. In 1997 he graduated for a teacher training Geography. 
From 1994 until 2000 he worked on the engineering of infrastructure in the 
Netherlands, for example the megaprojects Betuweroute and Highspeed Railways. 
He worked at governmental and private organizations. This work was mainly related 
to environmental impact assessments and policy planning. 
From 2000 till 2002 he worked at the government on the maintenance of the total 
network of rail infrastructure in the Netherlands.  
In 2003 he worked as consultant on nature and environmental projects with a focus 
on European a National legislation. 
In 2004 he started as project coordinator of the Interreg IIIB project Freude am Fluss.
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h. F.C. Verhoef M.Sc. 
 
Province of Gelderland 
Staff-member of the department of water management and flood protection 
Province of Gelderland, Arnhem, The Netherlands 
P.O. Box 9090 
6800 GX Arnhem 
The Netherlands 
Tel. +31-(0)26-3598807 
Fax +31-(0)26-3598380 
e-mail: f.verhoef@prv.gelderland.nl 
i : www.gelderland.nl 
 
Visiting address 
Markt 11, NL-6811 CG Arnhem, The Netherlands 
 
Region of expertise: Niederrhein 
 

 
 
Frans Verhoef (1949) graduated in 1977 from the Wageningen University, 
department of Hydrology and Land-use. He is staff-member of the Department of 
water management and flood protection of the province of Gelderland. His main 
duties are in the field of management of flood protection and foreign co-operation on 
flood protection. He was project manager for the policy plan for flood protection in the 
province of Gelderland in 1994. After the flood of the river Rhine in 1995, he was 
involved in the reinforcement of the river dikes with a total length of 600 km. Now he 
is involved in the project “Room for Rivers” in the Netherlands. He is chairman of the 
German-Dutch Working-Group on Flood Protection, which implements the co-
operation between the Netherlands and Nord Rhein Westfalen. He is also involved 
with the work of the International Committee for protection of the river Rhine. He is an 
expert for the Committee of European regions for flood protection. At this moment, he 
is in charge of several international projects on flood protection.  
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i. D. Willems M.Sc. 
 
Doelenstraat 3 
6811CN Arnhem 
The Netherlands 
Tel +31-(0)26-3701090/ fax +31-(0)26-3701090 
Mobile phone +31-(0)6-29422654 
e-mail: daphnia_ecologie@yahoo.com 
Region of expertise: Niederrhein (Danube, Scheldt) 
 
  

 
 
Daphne Willems (1976) is experienced in the work field of the Ministry of Transport, 
Public  Works and Water Management in The Netherlands. Here she worked at the 
Institute for Inland Water Management and Waste Water Treatment (2002-2004). 
She worked as international advisor on the implementation of the European Water 
Framework Directive.  
 
In 2001 Daphne graduated cum laude as a biologist from the Wageningen University. 
Since 2002 she works as freelancer at the Consultancy Willem Overmars in the 
Netherlands. Here she works on nature development and landscape planning. 
Among others projects in Romania (Danube delta) and the Netherlands/ Belgium 
(delta of the river Scheldt, Rhine and Meuse). 
Together with Worldwide Fund for Nature in the Netherlands, The Erasmus 
University and Radboud University she developed an in-depth knowledge on 
restoration, sustainable use and safety along rivers and estuaries.  
Recently she co-published on socio-economic developments and decision making 
processes of estuaries in North West Europe. 
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j. M.H. Winnubst M.Sc. 
 
Centre for Water and Society 
Faculty of Science, Mathematics and Computing Science 
Radboud University Nijmegen 
P.O. Box 9010 
NL-6500 GL  Nijmegen 
The Netherlands 
Tel. +31-(0)24-3652579 
Mob. +31-(0)6-52166683 
Fax. +31-(0)24-3652430 
e-mail m.winnubst@science.ru.nl 
Region of expertise: Niederrhein 
 

 
 
 
Madelinde Winnubst MSc (1966) is working as a researcher for the Freude am Fluss 
project at the Centre for Water and Society of the Radboud University of Nijmegen. 
The main fields of her research are communication strategies of government and 
local communities, stakeholder participation and the role of stakeholders in the 
decision-making process. With partners in the Freude am Fluss project she will work 
on a Joint Planning Approach that will be implemented in various municipality plans 
and regional plans. 
 
She graduated in Cultural Anthropology in 1990. After she has been working as a 
secretary for an NGO advising the India desk of the Ministry of Foreign Affairs in 
environmental matters, she started a consultancy firm in communication. During this 
time she worked for different governmental bodies among others as interim 
communication advisor. The assignments ranged from communication strategies and 
the set up of communication policy to the implementation of communication activities 
such as copywriting annual reports, brochures and the organization of the 
participation for regional plans.  
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IV Candidate plans for Freude am Fluss  
 
The project components 1 and 2 of the Freude am Fluss project will achieve the 
following deliverables in 2008 (see 1.2): 

o Project component 1: modification of three municipal development plans 
o Project component 2: modification of two regional plans 

With respect to these deliverables, in 2004 there are suitable plans identified which 
are possible candidate plans to be modified.  
 
Selection criteria 
The following criteria have to be used by the identification of possible candidates: 

• Room for the river: the modification of the plan must result in a sustainable 
contribution to increasing the discharge capacity. 

• New market mechanisms: new kinds of land use, for example new economic 
developments, artificial hills for housing and floating houses 

• Public involvement: public support of the modified plan 
• Adjustment of the spatial zoning plan before June 2008 

 
Support from Freude am Fluss 
The municipalities and regions that will participate in the Freude am Fluss project for 
a modification of their spatial zoning plan will receive the following support: 

• Support from the Freude am Fluss consortium via free consultancy, amongst 
others expertise in economic development, land-use, public involvement and 
participation, ecology and river management.  

• Being part of an international context with other French, German and Dutch 
municipalities and regions. This is a platform to exchange ideas, experiences 
and information. 

• Media attention. 
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List of possible candidate Freude am Fluss plans (both regional and supraregional) 
 
 The 
Netherlands    
(Rhine and 
tributaries) 

 France (Loire)  Germany 
(Rhine) 

 Kampen  Orléans  Karlsruhe 
 Zwolle  Sully-sur-Loire  Neuenburg 
 Deventer  Cuffy (village)  Köln 
 Olst  Nevers  Duisburg 
 Zevenaar  Tours   
 Lingewaard  Saumur   
 Ubbergen  Blois   
 Nijmegen     
 Neder Betuwe     
 Druten     
 Tiel     
 West Maas en 
Waal 

    

 Maasdriel     
 Neerijnen     
 Zaltbommel     
 Gorinchem     
 Werkendam     
 Arnhem     
 Rhenen     
 Buren     
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V Cost-Benefit Analyses 
When the optimum level of the prevention of flooding is to be determined, the 
procedure of a Cost Benefit Analysis (CBA) is proposed. However, such a formal 
procedure will often not take place as the prevention of overtopping is covered by 
legal standards, with respect to the requirements on reducing the risks of flooding. 
 
If a formal CBA is performed the following steps should be undertaken: 
 

1. Define the project; 
2. Determine the physical effects (including the prevention of hazards); 
3. Choosing the discount rate; 
4. Valuation of the physical effects and calculating the Net Present Value; 
5. Performing a sensitivity analysis. 

 
Clearly, before the costs and benefits of preventing flooding can be assessed the 
project and its system boundaries need to be clearly defined. Questions need to be 
answered such as what is the project and the area for which the hazards and 
physical impacts are to be identified. While using a certain discount rate the present 
value of the costs and benefits can be calculated. The prevented hazards of flooding 
are presented as benefits. For the valuation of the damages of  flooding estimates 
can be derived by looking similar projects at other sites for which the costs spend by 
governments provide an indication (public pricing). However, each benefit item itself 
can also be valued separately for which an array of valuation techniques are 
available. See for more information: 
www.sednet.org/wg6.asp 
www.clash-eu.org 
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VI More information on examples 
 
Example Oder (see §3.2) 
Transnational framework for spatial planning of flood prevention in the Oder 
catchment (Interreg IIc-project); final report 2001 by Infrastruktur & Umwelt, Ruiz 
Rodrigues + Zeitler, Technische Universität Darmstadt. For more information please 
contact B. Haupter at Institut WAR, TU Darmstadt. 
 
Example Flood Partnerships in German State Baden-Württemberg (see §3.3):  
In 2003 the German state Baden-Württemberg started the initiative of so-called Flood 
partnerships among local and regional actors in river catchments. This will be further 
developed within the Interreg IIIB-project (NWE) SAFER in the river catchments of 
Neckar (tributary of the Rhine) and the river Enrick in Scotland as well as the Dublin-
region (Ireland). (e.g. Development of a “Conception for the implementation of flood 
partnerships”). Flood partnerships aim at exchange of experience between all 
relevant people in the river catchment, at installing a network between municipalities 
in the whole catchment especially with regard to their function within the upstream - 
downstream relationship. Envisaged organisation in Baden-Württemberg: 
organisation of “partner-meetings” with a local moderator, preparation of meetings to 
be provided by professional help using financial means of the state. Areas of 
partnership will be demarcated according to sub-divisions of Water Framework 
Directive with regional adaptations (to be tested). Envisaged partners: Municipalities, 
water associations, local and regional water and other specific authorities, industrial 
firms if relevant; further actors to be addressed according to the individual topics. 
Envisaged topics: e.g. precautionary measures of building construction, explanation 
of hazard maps and many more. The English report on interim results will be 
available soon. For more information please contact B. Haupter at Institut WAR, TU 
Darmstadt. 
 
Example “burden-balancing” (see §5.2) 
IRMA-SPONGE project no. 5: Spatial planning and supporting instruments for 
preventive flood management, (Interreg IIc; 1998 - 2001), Final report by Technische 
Universität Darmstadt and University of Berne  
 
 
Next pages:  
 “Shared Responsibility for Flood Prevention” Example Pilot-project of Region 
Starkenburg: Part of Interreg IIIB-project Freude am Fluss, overview of content and 
structure see following figure, the English report on results of phase 1 and 2 will be 
available soon.  
(see §3.3) 
 
„Eine Handbreit Wasser unterm Keller“, article in “Mobiles leben” Suddeutsche 
Zeitung 11-12 Dezember 2004 [A hand’s breath of water under the cellar - Mobile life, 
an article in a German journal] (see chapter 6) 
 
Zinke and Gutzweiler, 1990. Possibilities of regeneration of flood plain forests within 
the framework of the flood protection measures on the Upper Rhine, West Germany. 
Forest Ecology and Management 33/34 (1990) 13-20. Elsevier Science Publishers 
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(see §3.2.2) 
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