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Impact of future floods and low-flows 
Climate-proofing of present and planned projects
WP1 - Action 8-9 Draft outline
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INTRODUCTION
The AMICE Project provides the opportunity to use common scenarios, tools and methods to evaluate measures against the impact of climate change on the Meuse river basin and elaborate strategies that can finally be comparable between countries. 
The AMICE Project, planed to last from 2009 to 2012, is divided in 5 Work Packages.
The objectives of Work Package 1 are planned to be carried-out in 9 Actions. The present draft outline gives guidance about Action 8 which will be carried-out end of 2011 and beginning of 2012 and supervised by Flanders Hydraulics Research. This action cannot be seen separated from Action 9 about the transnational adaptation strategy supervised by Rijkswaterstaat.
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Figure 1: evaluation of measures as a tailpiece in the chain of calculations 
This discussion document starts from the work presented by the CimWatAdapt
 project. It will start from but is not limited to the measures undertaken in AMICE. 

What’s action 8 about 
In the AMICE project proposal and on the website of the project an overview of what action 8 could be is described. The main issues are:

· Climate-check of existing measures in water management;

· Proposition and evaluation of new measures to be implemented on the Meuse river basin:

· planned by governments for future years but not yet effective,

· existing in neighbouring basins,

· large scale development of pilot investments. 

· Objective: to assess whether water management measures are "climate-proof", which means resistant and efficient during their whole lifetime, under future climate conditions. 
· An inventory of existing measures is necessary as well as shared methods to evaluate them.

· The action will mainly consider flood protections. However, measures against low-flows are being developed and special attention will be given to verify their sustainability.

Action 8 is the evaluation of the individual measures, without taking into account their overall importance. This means no weight is given to the evaluation criteria of the measures. Action 9 is a strategy for the future where weights can be given implicitly or explicitly. Action 8 starts from an evaluation of the measures in AMICE, basically the measures in the work packages 2, 3 and 4. Also the maps of action 6 and 7 can be seen as (contributing to) a measure. Besides these measures other measures can be added by the AMICE partners, the IMC or third parties willing to make the evaluation. Main reason for adding measures must be the balance in between the different types of measures. 

To structure the types of measures, we can refer to the AMICE project proposal. Measures are in 5 categories, depending if they:

· reduce the failure of the protection work (advanced building technologies);
· reduce the damage (communication, forecast, action plans);
· reduce/increase the flow to the river (water retention in soils, reservoirs);
· reduce/increase water level (shape of the riverbed);
· international/national regulations (water savings, riverbed maintenance).
Another way of structuring measures is in between structural and non structural. We refer to the FLOOD-ERA project of the first common funding initiative of CRUE ERA-Net. (see Table 1)
. In accordance with the way of working in previous actions a questionnaire will be prepared to gather information about the measure. In the questionnaire information about the type of measure will be asked according to the FLOOD-ERA structure. 

Comments on the FLOOD-ERA table are welcomed. The final table will be an adapted version, especially as low flow measures have to be added. 
Link with Adaptation Strategy (action 9)
Action 8 and 9 are two steps of same process. In Action 8 the focus is on the individual measures, in Action 9 on the overall list of measures and their configuration in the international Meuse Catchment. 

In Action 8, the measures are evaluated amongst the framework explained further in this note, without indication of their importance, urgency or priority. Urgency and priority will be of importance for the adaptation strategy of the Meuse.

In Action 8 and 9 we have to be aware of subjectivity. Where the measures in action 8 are evaluated by experts (owners, financers, managers … of the measures), action 9 requires a broader stakeholder involvement. 
For the next step in the process, individual measures should be evaluated. Stakeholders and experts can assess the measures in terms of importance, urgency or priority, based on their transnational characteristics. Demarcation of the period in which the importance is assessed is one of the boundary conditions for evaluation of measures (5 years ahead?).

Other work packages (especially WP2 & WP3) will produce a lessons-learnt document for their measures. This can be one of the ingredients for a shared methodology for action 9. 

Table 1: Proposed systematisation of structural and non-structural measures (based on FLOOD-ERA project)
	Functional Group
	Type of measure
	Examples

	Structural Measures

	Flood Control
	Flood Water Storage
	Dam, Flood polder

	
	River Training
	By-pass channel, Channelization

	
	Flood Protection
	Dike, Mobile wall

	
	Drainage and Pumping
	Urban sewer system, pumping system

	Non-structural Measures

	Flood Control
	Adapted land use in source area
(catchment of the head water)
	Conservation tillage, afforestation

	
	River Management
	Dredging of sediments

	Use and Retreat
	Land use in flood-prone area
	Avoiding land use in flood prone Areas, Relocation of buildings from flood prone areas

	
	Flood proofing
	Adapted construction, Relocation of susceptible infrastructure

	
	Evacuation
	Evacuation of human life, Evacuation of assets

	Regulation
	Water Management
	Restriction of land uses in flood plains and source areas, Flood protection standards

	
	Civil Protection
	Civil protection and disaster protection act

	
	Spatial Planning
	Priority area “flood prevention”, building plan

	Financial Stimulation
	Financial incentives
	Investment programmes (e.g. for river works), Subsidies for relocation or adaptation

	
	Financial disincentives
	Insurance premium according to flood zone

	Information
	Communication/Dissemination
	Information event, brochures

	
	Instruction, warning
	Hazard and risk maps, Forecasting and warning system

	Compensation
	Loss compensation
	Insurance payments


A shared methodology and method for Action 8
A shared method for Action 8 is based on the ClimWatAdapt framework. The measures are evaluated amongst 5 criteria, with 2-4 sub-criteria for each of them. These criteria and sub-criteria are scored in a semi-quantitative way on a five point Likert-scale. In the questionnaire a detailed list of what each answer means will be added to increase comparability of the results. As the Floods Directive (2007/60/EC) and the Water Framework Directive (2000/60/EC) use another terminology, it’s worth to gather some information about the expert(s) dealing with the measure assessment. Minimum information seems:
· role in AMICE: partner, co-funder, sub-contractor …

· role: water manager, crisis manager, scientist …

· geographical level: community, region, national, EU

· geographical area: France, Wallonia, Flanders, Germany, The Netherlands

This information can also be of interest for Action 9, e.g. for a representative selection of stakeholders. 

· Type of measure

· Flooding versus low flow

· Functional group and/or type of measure (from adapted version of table 1) 

The idea is to have an example for at least a large majority of the functional groups and where possible one or more types. Some examples for low flow will be added as well.
Criteria and sub-criteria
As there will be no weights given to the criteria and sub-criteria in Action 8, the order of them below is random. For more details, see Annex 1.
1. Performance under uncertainties
1.1 Flexibility: 
How feasible is the adjustment / modification of the adaptation measure when it turns out to be inadequate or inappropriate? (when future conditions turn out differently than expected, for climate or socio-economic developments)
1.2 Robustness:
How robust is the performance of the measure with regards to uncertain future development (different climate change and/or socio-economic development scenarios)?
2. Efficiency
2.1 Economic consequences
How are the (monetary) benefits of the adaptation measure compared to their monetary costs in lowering the vulnerability of the economic activities
2.2 Social consequences and human health
How are the (monetary) benefits of the adaptation measure compared to their monetary costs in lowering the vulnerability and / or increasing the resilience of affected people
2.3 Ecological consequences
How are the (monetary) benefits of the adaptation measure compared to their monetary costs in lowering the vulnerability of the ecology and the ecosystem services
2.4 Cultural heritage consequences
How are the (monetary) benefits of the adaptation measure compared to their monetary costs in lowering the vulnerability of the cultural heritage
3. Effectiveness
To what extend does the measure help to reduce the vulnerability to climate impacts (floods, droughts, extremes …) and doest it reduce:
3.1 the exposure
3.2 the sensitivity
4. Side-effects
4.1 Win-win
To what extend does the measure benefit and / or support other objectives (in strict sense mainly climate change mitigation but also other economic, social and environmental objectives, e.g. conservation of biodiversity) 
N.B. win-win is often used in a much broader way, e.g. a beach for coastal safety is positive for tourism as well. This interpretation is not what’s meant here. Effects on other sectors must be scored under “spillover”. 
4.2 Spillover
To what extend has the measure a spill over effect on the adaptive capacity of other sectors or agents (Agriculture, Energy, Industry, Tourism, Households, Navigation, Drinking Water …)
N.B. when scoring this sub-criterion it’s foreseen that the most important sector(s) can be named. Possibly the effect is different for different sectors causing difficulty to reflect this in 1 Likert-value. 
4.3 Negative
To what extend may the adaptation measure contribute to increase vulnerability of other sectors. (sectors: see Spillover above).
N.B. same remark as above)
4.4 No regret 
How much the measure will be beneficial irrespective of future climate change taking place? 
5. Conditions for decision making
5.1 Feasibility
How feasible is the implementation of the measure regarding barriers that can potentially hamper the adaptation process? (e.g. limited technical capacity, economic strength, socio-cultural acceptance and potential conflicts with actual legal settings)?
5.2 Combinability
To what extend can the measure be integrated and combined with other adaptation measures?
5.3 Institutional requirements
To what extend does the implementation of the measure require institutional processes? (e.g. new arrangements, procedure, or adjustment of actual institution settings).
Visualisation
For the majority of the types of measure (see Table 1) one or more examples will be available in the measures of AMICE, complemented by other measures ongoing in the Meuse catchment. Based on the scores given to the sub-criteria above a diagram as in XXX (N.B. in the final figures the half values have to be deleted). This does not give an overall evaluation of the measures:
· No weight is given to the different criteria and sub-criteria;

· Neither priority nor urgency is scored in this part of the exercise. 
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Based on this figures a simple visual method is available to point out the strongest point of the proposed measure and potential weaker elements. In the graphs, groups of measures can be visualised as well. The combination is no mathematical average of the scores of the individual measures. A measure scoring very well for efficiency in decreasing economic consequences and another one scoring very well for the ecological consequences can together be an excellent combination to reduce impact on economy and ecology. The union of scores defines the score of the group of measures in this example. Contrary a measure scoring very low on institutional requirements and another one scoring fairly well does in total not score fairly well. Therefore only a qualitative description of the measures and/or groups of measures in the same geographical area can be given as part of action 8. 
Next steps
WP1

Presentation of the draft proposal to the WP1 partner meeting in Aachen on August 24th 2011

Reactions until: September 22nd 2011
WP3:

Document about good practices in active water quantity management (end 2011).
PSG

Presentation of Action 8 on PSG meeting of September 29th 2011, together with proposal for Action 9.
Reactions until: November 8th 2011 (reactions to Pieter Deckers and Leen Boeckx
)

Project Questionnaires

Send out: half November 2011 

Answers by end of December 2011 
At the meeting of WP1 on 24/08/2011 is already mentioned this is probably not enough time for all measures in the WP 2, 3, 4 and 5. 
Presentation of (preliminary) results on first Action 9 workshop

Draft report Action 8: Mid February 2012

Reactions until: Mid March 2012 (reactions to Pieter Deckers and Leen Boeckx3)

Final report Action 8: End of March 2012

Annex 1
Performance under uncertainty

Flexibility:

1. Adjustment / modification is very costly and /or technically impossible

2. Adjustment / modification is technically possible but very costly

3. Adjustment / modification is affordable and technically possible, but takes time

4. Adjustment / modification is affordable and technically possible in short time

5. Measure is easily adjustable / modifiable with low cost
Robustness:

1. Measure is very rigid and may not work if conditions change

2. Measure only works in a narrow range of changing conditions

3. Measure can maintain performance but not as effective as before

4. Measure can well maintain effectiveness under certain scenarios

5. Measure performs well under most climate and development scenarios
Efficiency

Same scale can be used for economic consequences, social consequences and human health, ecological consequences and cultural heritage consequences.

1. Measure is very costly compared to the benefits
2. Measure is affordable but benefits are limited
3. Measure's benefits are comparable to its costs

4. Measure's benefits are relatively higher than costs
5. Implementation of measure is cheap and brings high benefits
Effectiveness

Same scale can be used for the exposure and the sensitivity.

1. Measure can potentially increase other sector's vulnerability to climate impacts

2. Measure has very indirect impacts on vulnerability reduction

3. Measure targets at vulnerability reduction as a main objective

4. Measure remarkably reduces vulnerability to a specific type of climate impact

5. Measure significantly reduces vulnerability to various types of impacts
Side Effects

Win-win:

1. Measure can potenltially hamper other management objectives

2. Benefits and supports are recognizable but to a limited extent
3. Measure considerably support the achievement of other objectives
4. Measure directly targets at bringing benefit and supports other objectives

5. Measure contributes significantly to various management objectives
Spillover:

1. Measure has no effect on other sectors 
2. Measure is unlikely to have an effect on other sectors

3. Unclear if measures has an effect on other sectors
4. Measure has a direct beneficial effect on at least one other sector

5. Measure has a direct beneficial effect on several other sectors
Negative:

1. Measure reduces directly adaptive capacity of several other sectors and agents

2. Measure reduces directly adaptive capacity of at least one other sector or agent

3. Unclear if measure could reduce adaptive capacity of at least one other sector or

agent
4. Measure is unlikely to reduce adaptive capacity of at least one other sector or agent
5. Measure does not reduce adaptive capacity of at least one other sector or agent

No regret:

1. Measure can be justified only in case of specific future climate change scenarios

2. Measure can be justified in case of several possible future climate change scenarios

3. Side-benefits are expected from implementation of measure in the majority of possible future scenarios

4. Few side-benefits are expected irrespective of climate change

5. Several significant side-benefits are expected irrespective of climate change 
Conditions for decision making

Feasibility:

1. Measure is not feasible in long term vision (next 30 years)

2. Not feasible in short term but can be implement in long term

3. Feasible but requires remarkable adjustments against the requirements

4. Measure meets most of the feasibility requirements

5. Measure meets all of the feasibility requirements (see examples in questions) 
Combinability:

1. Measure has little possibility for integration

2. Measure can be combined and complement but to a limited extent

3. Measure can complement / combine with certain measures in water sector

4. Can complement / combine with a variety of measures in water sector

5. Can complement / combine with other measures of different sectors
Institutional requirements:

1. Measure cannot be implemented without significant institutional adjustments

2. Measure may require adjustments through new arrangements

3. Similar measures that were implemented showed no practical problems

4. Measure is supposed to have no institutional requirements

5. Measure asks for no additional requirements and supports current institutional settings
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AMICE Adaptation of the Meuse to the Impacts of Climate Evolutions 
is an INTERREG IVB North West Europe Project (number 074C).

Climate change impacts the Meuse basin creating more floods and more droughts. The river managers and water experts from 4 countries of the basin join forces in this EU-funded transnational project to elaborate an innovative and sustainable adaptation strategy. The project runs lasts from 2009 through 2012. To learn more about the project visit: www.amice-project.eu

The NWE INTERREG IV B Program 
The Program funds innovative transnational actions that lead to a better management of natural resources and risks, to the improvement of means of communication and to the reinforcement of communities in North-West Europe.

To learn more about the program visit: www.nweurope.eu
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