
SEA & flood management

Case study: SEA for the Dutch national 
plan on river flood protection

Arend Kolhoff, Bangkok October 2011



The Netherlands:
• Population 16.5 M
• Delta for 3 rivers
• Dyke construction

for 1200 years 







Starting points

• Safety decreases (risk of flooding) 

• Changing view on flood protection
– shift from dyke heigthening and 

strengthening to creating more space in the 
river foreland

• Maximum budget € 2.000.000.000



Climate proofing in the SEA
• Prediction of high water river levels in the 

year 2100 on basis of IPCC mid scenario

• Analysis of upstream developments until 
2020 (outside of the Netherlands)

• 1 and 2 combined: future high water levels in 
The Netherlands, both mid term & long term



Objectives 

• Realise a higher discharge capacity for 
the Rhine by 2015 (16,000 m3/second) 

• Maintain safety level 1:1350
• Improve the quality of the environment 

of the river basin
• Provide extra space the rivers will need 

throughout the coming decades



Scope of the SEA





Alternatives

Types of measures:



Application River dike : wave reducing hybrid dike 

Deltares concept and design 
has now been officially accepted 
to achieve required 1/2000 safety 
standards and is integrated in this 
300 million euro project

Wave reducing
willow-tree plantations
Low cost low tech

Clay dike
will be lower than 
traditional design 



Design of the participation process
• Continuous participation throughout the 

plan process:

– 2 regional steering groups with 
representatives from government agencies 
and NGOs (e.g. agriculture, environment)

– Establishment of regional offices 

– Public meetings at 15 locations.



Dedicated website



Inter agency cooperation

• Plan process ánd SEA managed by a 
‘project agency’ of all ministries involved



Alternatives

• Reference: safety through improving 
existing dike 

• Alt 1: dike improvement & discharge 
improvement

• Alt 2: discharge improvement & nature 
and landscape development

• Alt 3: combination of 1 and 2



Impact assessment

• Combination of quantitative assessment 
and expert judgement

• All impacts valued through expert 
judgement

• Economic costs: cost benefit analysis
– cost of flooding versus cost of measures



Issues and indicators

Issue Indicator

safety impacts of measures on lowering of expected 
high water levels

management & 
maintenance

need for dredging operations

spatial quality utility value of the area
perceived quality of the area (on the basis of 
objective criteria)
robustness to change/flexibility



Comparison of alternatives

• Both quantitatively (comparison of 
scores) and qualitatively (description of 
pros and cons of alternatives)

• Sensitivity analysis
• Conclusion:

– Alternative 2 better than 1
– Best: alt. 2 with some elements of 1 (= Alt 

3)



Decision

• Cabinet decided:

– Focus on hydraulic measures: increased storage 
and discharge capacity of rivers, because most 
cost effective

– Focus on measures combining safety and 
improved environment (e.g. nature, landscape and 
recreation)
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Influence of the SEA

• Cabinet decision is almost 100% best 
scoring alternative in the SEA

• Decision accepted by all parties, without 
much controversy 
– exception: deposits for contaminated soil
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Lessons learned

• Most succesful SEA elements were:

– Management by a joint project agency of all 
ministries involved

– Flexibility of the process

– Interactive plan development, in parallel with 
stakeholders consultation

20


