UNESCO IHE

nstitute for Water Education

Perspectives from Europe
Climate change, planning, and
floods

Chris Zevenbergen

TIRG, e
EEEEEEEEE @

FLOODRESILIENCEGROUP

GUEN

COST C22




Contents

 What Is at stake ?

e Options for the future
o First examples

e Conclusions



What I1s at stake world-wide ?

Floods are on the rise (damage: 5% increase annually)
Number of big flood disasters are increasing

Only 5 percent of new development ‘under way’ in the
world’s expanding cities is planned (UN, 2007).

Spatial distributions by and large ignore flood risk

Climate change: incentive to reconsider current flood
management approaches (role of planning)



TOP 20 of most vulnerabile cities 2005
exposed exposed
popith) assets (bin.)

1.Mumbai (Bombay) 2787 2787

2.Guangzhou 2na 2718

3, Shanghai 2353 2353

4. Miami 2003 2003

5. Ho Chi Minh City 1931 1931

6, Calcutta 1929 1929

7. New York-Newark 1540 1540

8. Osaka-Kobe 1373 1373

9. Alexandria 1330 1330

10.Mew Orleans 1124 1024

11.Tokyo 1110 1110

12 Tianjin 956 956

13 Bangkok 907 907

14.Dhaka 844 B4

15.Amsterdam 839 839

16.Hai Phing 794 794

17 Rotterdam 752 752

18.5henzen 701 701

19.Nagoya 696 696

20.Abidjan 519 519
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Based on: Nicholls, R. 1, Hansan.s..

P
Ranking of the world's cities most euposed to mastaiﬂoodmg,mday and in the future, Organisation for Economic Co-Operation and Development (ofcE), 20

S. Corfee-Morlot, 1, Chateau, J. and Muir-Wood, R




Europe
Facts&Trends

80% of the population will live in urban areas by 2020

Building stock is aged and one third will be renewed by
2030

Next 10 years 25 min new dwellings
Floods are on the rise!

Spatial distributions by and large ignore flood risk
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Floods in Europe

- >75% flood damage In urban areas;

- Current policies (if any) are generally directed to reduce
flood probabillities;

- Despite economic considerations decisions on flood risk
management are driven by events;

- The protection level is not the result of an economic trade-
off;

- Extreme events (e.g. overtopping) are not yet taken into
account/systems are not designed for failure.



EU expenditures on floods

- > 40 bin Euros/year for flood repair/damage compensation
and mitigation

- Over 3 bin Euros/year for flood protection

- 55 min Euros/year on EU flood related research



Climate Change:
Increases uncertainty

Coping with uncertainty

probability

‘ Damocles
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Based op o0.a. Renn (2002)



Climate Change Is trend breaker

No best solution
Climate proofing strategies: manage future
variability (and uncertainty) = adaptation:

— robustness (surplus, worst-case, coping
resilience, plan B);

— flexibility (reversibility, adaptive resilience, no
regret).

Opportunities for innovation
Huge potentials for the building industry



Need for change

 Increasing vulnerabllity and uncertainty
* Increasing complexity (and dynamics)



Old paradigms In flood management

- Changes In system are stable and predictable
- Control changes (problem solving)

- 20 to 50-yr planning timeframe

- Sequential process of planning (linear)

- Top down strategy making

- Focus on probability reduction

- System of aims and static norms and standards



New paradigms in flood management

- Changes In system are uncertain

- Sustaining and enhancing capacity to adapt to uncertainties
(anticipation)

- Long-term horizon (up to 100 yrs)
- Bottom-up Initiatives and top-down strategic decisions
- Plan for less vulnerability key guiding principle

- System of strategic alternatives



probability or risk

Two approaches

precautionary approach

risk intervention not sensitive to climate change

no adaptation

adaptive approach

Multiple
Interventions

Big infrastructure
investment

time



Urbanisation

Current paradigm:

 buildings last forever and ‘site or urban
ocation Is eternal’

* planning practices based upon static
conditions of climate and building stock.

New pradigm:

* cities are dynamic complex systems:
autonomeous/planned adaptation

* change and variability are characterized by
uncertainty



Climate adaptation and urban
renewal (adaptive responses)

climate
change

current exposure

current adaptation

A 4
future exposure

capacity to adapt to
changing conditions

substitution rate
of built components
and structures
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Average water depth
1,69 m

Total Storage
capacity
15,1 Mio m3
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res in Hamburg
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Experiments

Waterwoonlocaties in Nederland
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Tham.es Gateway Zones of Change
Isie of Dags
Deptford and Lewisham
Greenwich Peninsula

Stratford, Lower Lea, Rayal Dacks
London Riverside and Barking
Woobwich, Thamesmead, Erith
Kent Thameside

Medway

Grain

Sittingboume, Sheemess
Thurrock Riverside

Basildon

Canvey, Shellhaven

Southend
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huidige waterstanden

waterstanden owvar 100 jaar
valgans KMMI WB21 'cenftral’ scanario

waterstanden ovar 100 jaar
wolgens KMMI WB21 'high' scenano

aans n 2000 jaar

eens in 500 jaar

eens in 100 jaar
eans in 50 jaar

e=ns in 10 jaar
1 keer per |aar
10 keer per jaar

100 keer per jaar

gemiddeld hoogwaterpeil

gemiddeld hoogwaterpsil
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What brings the near future ?
Key elements in EU

Autonomous development: further intensification of land
use and increase level of investments in low lying areas

Governments are concerned about continuing their
tradition of taking responsibility (risk sharing);

Policy: strong planning system that incorporates flood
risk as steering principle;

Societal needs: low tolerance and liability (risk
reduction);

Insurance and construction industry: codes for
sustainable building including resilience to floods,
Innovation in building technology

Flood Directive: long term perspective & climate change
Climate proofing future investments (adaptation)



Conclusions (1)
Adaptation Is not an easy task

It requires:

e technical know how and substantial
funding

 political will and the presence of
Institutional structures

e co-makership of public and private
stakeholders, policymakers and scientists

* long-term perspective and short-term
benefits/synergies



Conclusions (2)

. No best solutlon

e
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— Life-cycle consideration and retrofitting
— Extreme events
— Innovative architecture and technology

e Pioneering and experimentation




