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Executive Summary for Task 18 
1. Scope of the research in Task 18 
Effective and efficient long-term planning is increasingly recognised as essential to the delivery of 
robust and sustainable Flood Risk Management (FRM) polices in an uncertain future.  It enables 
decisions makers to explore strategies, set targets, question the status quo and determine the merits of 
innovative ideas.  A key challenge underlying a more strategic approach to planning is the creation of 
meaningful future storylines, in that they reflect the plausible drivers of change and the potential 
management response to these.  The FLOODsite adopted terminology for these include:     
 

- Scenarios for external change i.e. influences that can not be directly controlled in the context 
of flood risk management. They include changes to climate change, sea level rise, population 
growth and macro-economic developments, and to a lesser extent societal resilience, attitudes, 
preparedness and ecological developments. 

 
- Strategic alternatives for flood risk management i.e. the management response including 

actions to both reduce the probability of flooding as well as the vulnerability of receptors. 
 
Decision support involves providing an evidence-base including information on a range of metrics 
(damages, casualties, environmental impacts, social equity, uncertainty), as well as a means to usefully 
interpret this information to support the choice of the best course of action.   Thus, Task 18 provides a 
framework for long-term flood risk management planning, building on the knowledge in FLOODsite 
Themes 1 and 2 (e.g. De Bruijn et al, 2008), and enacts elements of these through prototype Decision 
Support System (DSS) tools.  The primary objectives are: 
 

- To provide a conceptual framework for long term FRM planning that enables information on 
flood risks and management options to be integrated in support of identifying preferred future 
management strategies. 

 
- To enact the conceptual framework within a prototype decision support tool that enables the 

decision maker to integrate multiple and complex relationships between natural hazards, social 
and economic vulnerability, the impact of measures and instruments for risk mitigation in 
support of FRM planning in the long term. 

 
During the project, the need for a conceptual, methodological and technological framework was 
identified - and Task 18 provides these three levels of integration.  The frameworks follow the widely 
accepted Source-Pathway-Receptor-Consequence model which underpins the FLOODsite work 
(Sayers et al, 2002).  Emphasis is placed on the decision support evaluation criteria (e.g. sustainability, 
robustness, adaptability) and techniques (e.g. Benefit-Cost Analysis, Multi-Criteria Analysis, 
Infractions etc.).  Elements of these frameworks are enacted within three prototype decision support 
tools, each developed in the context of one of the pilot sites: the Thames Estuary, the Schelde Estuary 
and the Elbe River Basin.    
 
The Task 18 work provides the vital ingredients for how to go about any long-term strategic study and 
would be an essential component in meeting the aims of the European Floods Directive.  Specifically, 
it would support the development of Flood Risk Management Plans which are required for each 
member state by 22 December 2015.    
 
The full Task 18 details are available in Mc Gahey et al, 2009 and the main findings are summarised 
below. 
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2. Principal results 
2.1 Literature Review of Decision Support Systems 
Decision Support Systems (DSS) have been developed ad infinitum.  Many have been useful and 
many more have been useless.  The most pertinent questions that distinguish useful from useless have 
been distilled from the Task 18 review of existing DSS tools (Schanze et al, 2007). The review 
covered 19 tools (Table 2.1), predominantly from Germany, the Netherlands and the UK, consisting of 
long-term FRM tools as well as operational systems not specifically designed for long-term analyses, 
but considered useful additional sources of information.  The review criteria included: 
 

- Contents such as representation of the flood risk system, management measures, spatial and 
temporal scales, output metrics etc. 

- Data and methods  
- Presentation including target users and visualisation  
- Technology e.g. software architecture; 
- Other e.g. user/software support, application strengths and weaknesses 

 
The most significant of the findings include the need for: 
 

- Clarity of decision being supported (not aim to solve too many things); 
- Understanding the target user (user engagement throughout); 
- Methods should reflect the policy context i.e. currently risk-based methods; 
- Uncertainty should be explicitly recognised and appropriately disaggregated by source; 
- Representation of output metrics should be clear whilst reflecting the complexity of the 

underlying analysis e.g. high level aggregation of data into useable evidence; 
- Tools should be appropriately modular and flexible, limiting dependence on proprietary 

software where possible and independent of data source (e.g. user entered, external models); 
- Ongoing support, training, maintenance releases etc. are critical to user uptake. 

 
It is worth bearing in mind that aside from their FRM decisions, decision makers also need to decide 
which DSS tool to use.  DSSs may be an effective means of giving support provided they are broadly 
developed in accordance with these findings.  A successful example is the Environment Agency (EA) 
of England and Wale’s Modelling and Decision Support Framework (MDSF), which has been widely 
applied in support of Catchment Flood Management Plans and Shoreline Management Plans. This 
success is largely attributed to the flexible nature of the software which aggregates results from 
external models, reducing the complexity of use, and the ongoing user support and training.   The 
MDSF2 is currently being developed (Mc Gahey & Sayers, 2009) and the main drivers of this are the 
move to a more risk-based approach and the EA’s desire for software which is as platform 
independent as possible - corroborating some of the findings of the review (Surendran et al, 2008).   
 
 
Table 2.1: Summary of decision support tools reviewed in Task 18 

DSS-Acronym Full Name 

Planning Kit  
IRMA-Sponge 
DSS Large Rivers 

 

IVB-DOS Integrale Verkenning Benedenrivieren – Discussie Ondersteunend Systeem (Integrated 
Exploration of the Lower Rivers – Discussion Supporting System) 

STORM Rhine Simulation Tool for River Management of the Rhine 
MDSF Modelling and Decision Support Framework 
EUROTAS European River Flood Occurrence and Total Risk Assessment System 
Flood Ranger  
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DESIMA Decision Support for Integrated Coastal Zone Management 
NaFRA National-scale Flood Risk Assessment 
PAMS Performance-based Asset Management System 
HzG  Hochwasserinformationssystem zur Gefahrenabwehr (Flood Information System for 

Hazard Defence) 
DSS-Havel Decision Support System for the Havel river 
WRBM-DSS Werra River Basin Management DSS 
Elbe-DSS Decision Support System for the Elbe river 
INFORM 2.0/.DSS Integrated Floodplain Response Model 
RISK Risikoinformationssystem Küste (Risk Information System Coast) 
FLIWAS Flood Information and Warning System 
FLUMAGIS Flusseinzugsgebietsmanagement mit GIS (GIS-based River Basin Management) 
 
 

2.2 Frameworks of Integration 
Successful support to long term planning requires the following: 
 

- A common Conceptual Framework which seeks to understand and formalise the full range of 
issues that stakeholders may pose. 

 
- A supporting Methodological Framework which is a translation of the conceptual framework 

into an analysis process containing tangible algorithms, methods and model interactions. 
   

- An extendable and adaptable Technological Framework which considers the software and 
associated development protocols to be used to enact the methodology framework and 
crucially display the output risk metrics. 

 
2.2.1 Conceptual Framework 
The conceptual framework is a high-level view of the long-term planning process, which seeks to 
understand the full range of questions that different stakeholders may pose to support their long-term 
planning needs.  This includes:  
 

- Development of a knowledge base on flood risk issues; 
- An overview of the relationship between flood risk management and the development of 

natural and societal systems (landscapes, social acceptance, local economy); 
- A review of the organisational structures and institutions across Europe together with the 

regulatory, economic and socio-cultural conditions in which they operate; 
- An overview of societal needs and long-term perception of risks; 
- An overview of available strategic options (including mixed resistance and resilience based 

strategies). 
 
The risk concept is only one component of good flood management which demands integration across 
sectorial interests as well as spatial and temporal domains.  Thus, an important notion in the 
conceptual framework is the move towards Integrated Flood Risk Management (IFRM).  This is a 
comprehensive and continuous process of analysis, assessment and action where the FRM process is 
embedded within the wider societal planning processes and broader water management activities.  As 
such, IFRM can be seen as distinct from the primarily reactive approaches that have often 
characterised traditional flood defence based paradigms and the often sectorial context of current FRM 
approaches (for example focusing on specific sources of flooding and/or mitigation options).  To make 
progress towards IFRM, the current approaches to risk analysis, assessment and management need to 
be challenged and refined, including: 
 

- Risk analysis - including hazard definition; whole system model integration; software 
integration; the identification and handling of uncertainty. 
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- Risk assessment - including normative perspectives; multi-criteria assessment; acceptability 

and tolerability; disciplinary integration; the use of scenarios and strategic alternatives; 
structured approaches to the assessment of sustainability through consideration of decision 
robustness and flexibility.  

 
- Risk management - including the implementation of a portfolio of measures from pre-event, 

during event and post event actions in association with supporting activities of monitoring and 
resourcing, and embedded within wider societal plans. 

 
The Figure 2.1 provides an overview of the conceptual framework and the core components: risk 
analysis, risk assessment and risk measures.   
 
 

Decision making and development process of actors with their strategies

Determination 
of flood risk

Weighing
flood risk

Hazard
determination

Vulnerability
determination

Risk perception

„Cost“
of damages
or measures

„Benefits“
of use

Strategic alternatives
for flood risk mitigation

Risk Measures

Pre-
flood

Flood
event

Post-
-flood

Risk AssessmentRisk Analysis

 
 

Figure 2.1: Conceptual framework of flood risk management  

A number of examples are emerging where IFRM is starting to influence practice.  These include the 
integration of international policy (e.g. recognizing the importance of flood risk and flood risk 
management plans through the Floods Directive), the increasingly integrated national policy guidance 
(e.g. Making Space for Water in the UK) and the use of hierarchical planning processes – from 
national scale (e.g. Foresight Future Flooding in the UK) through to regional (e.g. Schelde and Rhine, 
Netherlands, and the Thames, UK) and onto local management planning (e.g. German Bight) to bridge 
the gap between policy and action. 
  
The challenge of achieving IFRM in practice can not be underestimated.  It will depend upon 
improved and more efficient tools and techniques (providing improved functionality to explore risk 
and a richer, more useful and useable evidence on risk). It will also crucially depend upon the common 
desire across all stakeholders (researchers, practitioners and policy makers) to achieve better.  The 
methodological and technological frameworks described below are a first and significant step in this 
direction. 
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2.2.2 Methodological Framework 
The methodological framework is a translation of the conceptual framework into tangible algorithms, 
methods and component interactions.  Implicit within this is the need to develop future climatic and 
socio-economic scenarios and to characterise the management response through time (strategic 
alternatives) and hence the evaluation of these responses in an uncertain future.  Uncertainty is 
addressed in terms of that arising from methods, models and data, as well as the more gross 
uncertainty associated with the future.  Emphasis is also placed on how best to present the information 
(including uncertainty) to form a useful evidence-base for decision-makers.  Figure 1 shows the high-
level components of the methodological framework.  The modules include:  
 
Source Module: Traditionally the source module is used to derive the source terms which may be the 
precipitation, the catchment run-off, the inflows to the river system or the in-river or coastal water 
levels.  The source terms are defined here as all elements upstream of the first management 
intervention.   
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Figure 2.2: Outline of methodological framework supporting a general DSS tool 

Pathway Module: This is used to describe the pathways including the important flood characteristics 
such as inundation depth, duration and velocity.  The pathway module starts from the first 
management intervention and characterises the path through to the receptor terms, taking account of 
all upstream probabilities (e.g. precipitation, event, defence performance), to provide the probabilistic 
depth and velocity grid for the floodplain. 
 
Receptor Module: This is where the receptor information is collated i.e. the receptor exposure based 
on location, number and characteristics e.g. residential property, infrastructure, designated habitats.   
 
Consequence Module: This includes receptor damage and vulnerability information. More complex 
impacts such as social equity, environmental degradation, habitat reduction etc. are included 
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qualitatively as the methods for quantifying these in terms of economic damage are still at an the 
embryonic stage. 
 
Risk Module: This integrates the outputs from the path-way consequences modules to provide the 
basic risk metrics.  The outputs are expressed quantitatively (e.g. monetary value, expected economic 
damage), by category (e.g. high, medium, low) or descriptively.   
 
External Driver Module: This is used to define the changes in the flood risk system due to 
autonomous events.  These are implemented at different stages of the analysis as they affect different 
terms, for example, changes to the source may include altered loadings due to climate change.  
 
Management Response Module: This allows for structural and non-structural intervention options to 
be de-scribed in simple terms reflecting physical change (e.g. a dyke crest level), or likely reduction in 
either receptor exposure or vulnerability. This module also includes option costs.  
 
Decision Support Module: This integrates results from all previous modules into performance 
indicators for pre-specified criteria (e.g. robustness, adaptability) which can then be used in the 
evaluation of the preferred strategic alternative.  These criteria will be used in the context of different 
analyses e.g. present value, risk reduction, benefit-cost to provide useful and credible guidance to 
decision makers.    
 
A distinction is drawn between items which the flood risk manager has no influence over (Scenario 
components) in the context of FRM and those which he has direct influence over (Strategic 
Alternatives components). 
 
In the development of the methodological framework, emphasis is placed on the long-term planning 
decision support criteria (Decision Support Module), which include: 
 

- Sustainability: the ability of a strategic alternative to meet the needs of the present without 
compromising the ability of future generations to meet their own needs.  This is typically 
linked to robustness and adaptability as well as social, ecological and economic 
considerations.  

  
- Robustness: the ability of a given strategic alternative to perform well in the context of all 

possible future scenarios. 
 

- Adaptability: the ability of a given strategic alternative to adapt following monitoring and 
observation of what actually does happens (e.g. heavy investments where the need is not 
realised.   

 
- Uncertainty: recognition and representation of uncertainty due to date, methods and models as 

well as the gross uncertainty associated with future change.   
 
The evaluation techniques (e.g. multi-criteria analysis, benefit cost analysis, incremental benefit cost 
analysis, pair-wise comparisons, Delphi technique, infractions etc) are also a focus in the study.  The 
framework is not prescriptive about which evaluations techniques to use, and encourages the use of 
more than one in ranking options.  However, for the pilot site applications a common technique was 
adopted as one of the evaluation techniques.  This was based on a Spider Diagram (Figure 2.3) where 
each axis represents a performance measure, for example, robustness, adaptability, affordability, social 
justice and ecology.  The output performance is expressed as a probability distribution on each axis – 
to indicate the associated uncertainty – and the user defined tolerable and desirable limits are then 
indicated on each axis.  This provides a visual impression of the overall performance and uncertainty 
and it is quick to tally the number of axes where the performance is undesirable, tolerable and 
desirable.  
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Figure 2.3 Spider Diagram adopted for the pilot sites as a common evaluation technique 

 
2.2.3 Technological Framework 
The technological framework supports the development of computational tools to enact the methods 
and algorithms through specific applications, which may involve development of software modules or 
computer-based tools to execute the methods and display the outputs.  The technological framework is 
not intended to prescribe a particular environment, but rather to establish a process for supporting the 
implementation of the methodological framework as appropriate to a site-specific application.  It 
considers: 
 

- the users and their requirements;  
- the methods;  
- the system architecture and related software/hardware requirements; and  
- the future path.  

 
Once the technological framework has been established, the outcomes should enable rapid 
development of the DSS functional specification ready for software development.  By way of 
example, the “system architecture” component covers: 
 

- software application e.g. web-based, local personal computer, distributed, other 
- dependence of tool (or select embedded functionality) on proprietary software  
- linking with external models, model coupling 
- degree of modularity/flexibility e.g. use of user input or default embedded model 
- means of importing data or pre-populating database 
- means of editing data to create cases 
- case management e.g. selecting and working with cases 
- metadata 
- database type and structure  
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- workflows i.e. how the central processing unit performs internally and accesses addresses in 
memory 

- programming language 
- run-time 
- nature and implications for Graphical Use Interface of required outputs e.g. tables, graphs, 

maps, animations etc.  
 

2.3 Prototype Decision Support Tools 
 The decision support frameworks were enacted in the context of three sites: the Thames Estuary, the 
Schelde Estuary and the Elbe River Catchment.  Mc Gahey et al (2009) provide a thorough 
comparison of the commonalities and differences between these tools (Table 2.8) and dedicate a 
chapter to each tool.  Here, a brief summary and example screen shot is provided for each.   
 
2.3.1 Application of the RASP_DS to the Thames Estuary 
The Risk Assessment for Strategic Planning Decision Support tool (RASP_DS) was developed and 
applied to the Thames Estuary.  The tool is geared towards use by consultants and consists of on-line 
calculations to process hydraulic model outputs (in-river and coastal water levels) to evaluate risk.  
Key elements in the risk calculation include an embedded rapid flood spreading model, an ability to 
take defence performance into account; attribution of risk to individual defences and consideration of 
the number of people exposed to hazard over the appraisal period.  The evaluation techniques include 
present value calculation; a move to a more continuous robustness analysis through a more continuous 
representation of the future climate and socio-economic space; infraction analysis; benefit cost 
analysis and incremental benefit cost analysis.  Figure 2.4 provides an example screen shot from the 
RASP_DS.  Interactive viewing is available on the FLOODsite web pages, see: www.floodsite.net.  
 

 
 

Figure 2.4: Prototype RASP-DS - Example screen shots as applied to the Thames  
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2.3.2 Schelde Estuary 
The Schelde DSS is geared towards high-level users such as members of parliament or planners and 
thus it consists of a clear intuitive user-interface that draws on a database of previously generated 
results.  There are few on-line calculations and the emphasis of the development is on ease of use and 
the presentation of outputs (Figure 2.5).  The tool provides in-year and present day risk, cost, risk 
reduction, benefit cast and sensitivity to uncertainties.  It places emphasis on visual presentation of 
results e.g. maps, graphs, spider diagrams and overlays (Figure 2.6).  The Schelde DSS tool is a stand-
alone tool and may be freely downloaded from the FLOODsite web pages, see: www.floodsite.net.  
 

 
 
Figure 2.5: Schelde Prototype DSS - Comparison of the performance of the ‘do nothing’ risk in 2100 

with sea level rise plus socio-economic change (left) and sea level rise only (right) 
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Figure 2.6: Schelde Prototype DSS - Totals for three scenario’s and ‘Current Strategy’ and ‘Storm 
surge barrier’, comparison of criteria 

 
2.3.3 Elbe River Basin  
The Elbe River Basin tool is aimed at high-level users (e.g. ministries) as well as the general public. It 
is developed on a web platform (Figure 2.7), which provides a front-end to a series of pre-cooked 
results, enabling users to explore questions and view results in the form of maps and text.  The 
evaluation includes in-year and present day risk, cost, risk reduction and benefit cost.  It enables 
visualisation of results through maps, diagrams and graphs and it includes textual presentation of 
results and background (e.g. scientific basis document, tables). 
 
The River Elbe pilot study was undertaken in close collaboration with the VERIS-Elbe project.  The 
website will be available at http://gis.ioer.de/elbetool.  At the end of this project the live website is still 
password protected, as the regional authority requires further testing of the tool before it can be made 
public. 
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Figure 2.7: Elbe web-based Prototype DSS - Start-up page 
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Figure 2.8: Elbe Tool - View flood risk maps 

2.4 Overall Findings 
 
Some of the key findings from the study include: 
 

1. Communication platform. Decision Support Systems (or more aptly termed ‘Discussion’ 
Support Systems) provide a valuable and powerful communication platform to aid discussion, 
improve understanding and gain insight into the performance of different strategies in the 
context of different future scenarios in the long-term. They enable different aspects of valuing 
and provide ranked alternatives based on a range of criteria and evaluations techniques.  

 
2. Richness and magnitude of information: The shear volume of available information 

(spatial/temporal resolution, model complexity e.g. all system states, uncertainty etc.) can be 
overwhelming.  A focus on rich and meaningful statements on risk and uncertainty that “aid” 
rather than “confuse” decision making is a vital components of the DSS presented here. The 
DSS aids interpretation, understanding and communications of these and is a useful addition 
to any long-term planning study.   

 
3. Evaluating the ‘best’ option. It is important to note that the results are intended to provide an 

evidence-base not a solution to decision makers and it is unlikely that one best solution exists.  
This highlights the need for “discussion support systems” to aid stakeholder dialogue and 
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consensus building.  DSSs should support this process through allowing stakeholders to enter 
their views and their allowable tolerances for the different performance criteria and 
incorporating these into the evaluation techniques e.g. RASP_DS Infraction Analysis.  

 
4. End users: Whilst engaging end users is crucial to the development of a DSS, in practice this 

is difficult due to fixed resource, the need to manage expectations and balancing user requests 
with new possibilities due to emerging science (users may not know what they want e.g. the 
Henry Ford analogy where users requested faster horses).  DSSs should be developed in 
collaboration with users, but it needs to be a fully-interactive and part educational process.   

 
5. Multi-stage decisions. The timing and nature of the interventions over the appraisal period is 

essential to FRM in the long term.  A decision made today may impact what options are 
available at a future date.  For example, the Resistant option may be favoured today if it 
performs well in all possible future scenarios; however, it may result in substantial 
infrastructure investments, the benefits of which may not be felt should the actual future be 
linked to low growth and climate change.  DSSs should reflect this through considering both 
adaptability in conjunction with other criteria e.g. robustness, sustainability. 

 
6. Metadata and audit trail: Information on data sources, the reliability of the data and the use of 

the data in determining the outputs it essential to the transparency of the DSS and to gain user 
confidence.  This is closely allied with the need for an audit trail to enable users to trace their 
previous selections in obtaining a particular output.  

 
7. Local knowledge and data: Local knowledge and data may not always be better but where it 

is, the DSS should allow for inclusion of this.  For example, calibration based on historic flood 
observations.  

 
8. Validation: Validation of interim calculations and results is essential to instil confidence in 

outputs.   
 

9. Game element: A game element is a useful means to encourage users to familiarise themselves 
with the concepts.  The prototype DSS tools provide the facility to explore different ‘what-ifs’, 
but with little additional effort, there is potential to extend this gaming concept further 

 

3. Relevance to practice 
Long-term strategic planning and the associated tool-sets are an essential component of overall flood 
risk management.  This is widely recognised in the Europe and further afield and is clearly evident in 
the range of DSS tools available for the Task 18 review. 

3.1 Engagement with national organisations and onward dissemination in 
the UK 

 
3.1.1 MDSF2 - decision support tools 
In the UK, the Modelling and Decision Support Framework (MDSF) was first developed in 2001.  It 
was created to support the implementation of Catchment Flood Management Plans (CFMPs) and 
Shoreline Management Plans (SMPs), a major initiative of the Department for Environment, Food and 
Rural Affairs (Defra), the Welsh Assembly Government and the Environment Agency (EA) of 
England and Wales.  A CFMP/SMP is a high-level strategic planning tool through which the EA will 
seek to work with other key decision-makers within a river catchment or shoreline to identify and 
agree policies for sustainable flood risk management.  
 
The EA is now looking to incorporate the risk-based engine developed in FLOODsite Task 24 
(Goudlby et al, 2008), and forming the underlying engine for the Task 18 prototype DSS tool, into the 
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second version of the MDSF - the MDSF2 - to provide a software product to the industry that will be 
utilised by the EA staff and other consultants for catchment scale flood risk analyses. 
 
It is further anticipated that the uncertainty methods being developed in association with Ben Gouldby 
in Task 24 (Gouldby & Kingston, 2007) will feed into future versions of the MDSF. 
 
Similarly, it is anticipated that the long-term robustness, flexibility and sustainability methods will 
feed into the future flood risk management strategy appraisal process and hence future versions of 
MDSF. 
 
3.1.2 TE2100 - application to policy and options appraisal 
It is worth high-lighting that the Task 24 risk-based engine has also been applied in the UK 
Environment Agency’s Thames Estuary 2100 Project (TE2100), which involves the economic 
appraisal of different flood risk management interventions options over the coming century, and given 
the nature and value of the assets at risk, the study is recognised as being the most significant strategic 
flood risk assessment ever undertaken within the UK.  Given the level of importance of the study, the 
model has been formally reviewed by a panel of over eight experts in the field.  The panel concluded 
the model was fit for purpose and suitable for detailed economic appraisal of options. 
 
 
3.1.3 Northern Rivers Agency - meeting the needs of the Floods Directive 
The risk-based methods being developed here are being incorporated in a longer-term study for the 
Northern Ireland Rivers Agency.  The main aim of the study is to deliver and implement the Floods 
Directive including: 
 

• Preliminary flood risk assessment 
• Flood Hazard Maps and Flood Risk Maps 
• Flood risk management plans 

 
The Task 18 approach and lessons learned will feed into this.  
 
3.1.4 NADNAC/LTIS/SIP– opportunities for future collaboration 
 
There is potential for the ongoing Environment Agency work on National Appraisal of Defence Needs 
and Costs (NADNAC) and future similar studies under the Agency’s Strategic Investment Planning 
(SIP) and Long-Term Investment Strategy (LTIS) to build on the Task 18 work on robustness, 
decision pipeline, approaches to benefit cost analysis etc.  
 

3.2 Engagement with national organisations and onward dissemination in 
the Netherlands 

Experience with scenarios, strategies & architecture design from Task 18 is being used in 2 projects by 
Ministry of Water Management: 
 

• AVV – Attention for safety 
• WV21 – Water Safety 21st Century 

 
The methods and approaches are further being considered in the International Dutch German project.  
This involves discussions about the Floods Directive and how German measures influence Dutch FR 
system and their ability to meet the solidarity principles (end users involve: International commission 
for protection of the Rhine). 
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3.3 Engagement with national organisations and onward dissemination in 
Germany  

 
In Germany the Task 18 work is being considered elsewhere, for example:  
 

• FRM plans according to the Floods Directive (ICEP) 
• FRM concepts of the Länder (German Elbe Board) 
• Spatial planning concepts (Länder, planning regions) 

 
The VERIS-Elbe project is adopting similar approaches to explore long-term policies for the Elbe 
River Basin. 

4. Remaining gaps in knowledge 
This study has provided valuable insight into the development and application of prototype DSS tools 
in the context of the conceptual, methodological and technological integration frameworks.  As with 
all research work, the study has also identified a number of areas for further work:  

- Extend the DSS concepts to deal with all sources of flooding (current focus is fluvial/coastal); 

- Provide guidance for using these DSS concepts and lessons learned in support of the Floods 
Directive i.e. preparation of preliminary flood risk assessments and flood risk maps and 
development of flood risk management plans for all river basins; 

- Improve understanding of users and their needs (inclusive software compatibility with IT 
systems, criteria for user acceptability); 

- Improve understanding of broader stakeholders (not just policy makers); 

- Data related improvements:  
o Improve data availability in member states as a prerequisite for method 

implementation - should all be in the public domain  
o More extensive data collection - data driven methods 
o Improved understanding of relative importance of data (Variance-Based-Sensitivity-

Analyses may help to target priority) 

- Develop guidance and interpretation of use for DSS outputs; 

- Develop a fully-integrated multi-criteria analyses or a link to this; 

- Link DSS models with optimisation software. 
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