Project Safecoast
Coastal flood risk - trends for the future in

the North Sea Region
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Set up

® Safecoast: what, why, who and how
* Present context

® Future challenges

®* Risk assessments

® Future strategies

* Key messages
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Project initiated by the North Sea Coastal
Managers Group (DK, DE, NL, BE, UK)

Successor of project Comrisk (2001-2004)
Duration: 2005 — 2008

Budget: € 2,3 million

Co-funded by EU (Interreq)

Led by RWS (nL)

Answer the question:
‘How do we manage our coasts in 20507’

Learn from each other

Focus on risk from coastal flooding and erosion
with respect to climate change impacts and
responses

North Sea region perspective
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How

Action Interaction

7 Actions (sub projects) | Team meetings

- cohesion actions Workshops

- focused actions Field trips
Internet site
Conference

Synthesis report
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1953 (NL)




Timeline (events and responses)

NOW, also interactive on

www.safecoast.org !

FRAGMENT

Hondsbossche sea dike, North-
Holland (NL)




Beach nourishment at Knokke-Heist
(BE)

Houses at cliff edge, Happisburg
(UK)




Nessmersiel sluice, East-Frisia,
Lower Saxony (DE)

Blavand, South-Jutland (DK)
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Present context (1)

Historical floods and erosion have pushed defence
works

In North Sea region: large variation of probability
and vulnerability to flooding / erosion

Different context (culture, coasts, response
options)

Last decades: better working with natural
processes (nourishments, foreland concepts)

Government spendings < 0,1 % of resp. GDP

Present context (2)

BE/NL/DE/DK: precautionary / hold the line

UK: risk based / cost-benefit approach in local
options appraisal (occasionally, retreat = option)

DK: private ownership of dikes (Wadden Sea)

NL: legal safety standards, dike rings, large scale
sand nourishments

DE: coastal states, wadden islands, mainland
dikes / foreland management
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spatial
i developments

increase
coastal
erosion
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Sea level rise

IPCC (2007) estimates up to 2100
« 1,82 C - 4° C temperature rise
*18 - 59 cm sea level rise

* 4° C and 59 cm = no upper bounds

Sea level rise assumptions U . roughly follow IPcc

‘pessimistic’-range of

Minimum Avi ~ 5-6 mm/yr
(mm/yr) ( « reserves in design
Belgium | Flanders of flood defences
* spatial reserves
Denmark praé\d (behind flood

Netherlands 2 \__ defences) /g

6
L
Lo 5 () 10
Germany | Hamburg 3 %)) 8

Schleswig 5
Holstein

United Kingdom 2,5 ranging up to 15




Spatial impression 2050

Based on national spatial strategies

‘Hotspots’

Central Holland
2000

2030

« 2030: Expected increase of
economical value by 30 - 40%
(based on spatial plans)

» Expected developments
predominantly in low-lying areas
« Increasing vulnerability
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Future challenges

* Climate change (sea level, wind, waves)

® Spatial developments (vulnerability)

® |Increased coastal erosion

® |Loss of intertidal areas (e.g. Wadden Sea)
® |nteraction river — sea (e.g. estuaries)

® Drainage capacity hinterland (getting water out)
® Salt intrusion

Set up

e Safecoast: what, why, who and how
* Present context

® Future challenges

®* RIisk assessments

® Future strategies

* Key messages
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Risk assessments at different scales

Scale |Action Goal

Trans- North sea coastal | Insight future flood risks, reference

national | regions for EU floods directive, awareness

National | Denmark Insight and overview future
additional coastal erosion (atlas)

Regional | Flanders Support Flanders master plan,

/ local flood risk method development

Lower-Saxony

Flood simulations, identifying
possible measures

Denmark sites

Coastal erosion pilots, local
impacts climate change

Transnational risk assessment

* Uniform method

* Flood risk 2007 vs 2050

® First time attempt

® Only relative and
gualitative results

* Flood risk: likelihood and

consequences vary
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Danish coastal erosion atlas

Potential of additional
erosion towards 2050

Up to 7/m extra...

Complex variables (wind,
waves, sediment)

Need for monitoring (local
information)

Intensifying nourishments

Flanders risk assessment

Breach assumptions
important (where, how
many, growth, etc)

Treatment of uncertainties
Introduction rate factor
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Lower Saxony flood simulations

® Breach assumptions
important (where, how
many, growth, etc)

* Potential flood risk
management measures:

- Foreland management

- Secondary dike lines
(with regard to possible
negative effects)

Risk assessments

Risk assessments have stimulated research on failure
mechanisms of flood defences, but new uncertainties
have emerged

In most countries risk assessments are only implicitly
incorporated in decision making for e.g. safety levels
Thinking in terms of risks have broadened our scope in

coastal flood management: limiting both probability and
consequence of flooding: safety chain
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How to manage flood risks?

Manage risk Manage residual risk
(1) prevention (3) crisis management
(2) protection (4) recovery

risk / crisis communication

Also known as: Safety Chain or Risk management cycle
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Structural measures:

« Dike compartments / secondary defences

« Dwelling mounds
* Managed retreat

Manage risk

Manage residual risk

(1) prevention

Non-Structural measures:

« Spatial planning reducing vulnerability
 Reserving space (future flood defences)

» Awareness raising and risk communication

Structural _measures:

* Flood protection systems (dikes, dunes, barriers)
» Reducing wave impact (foreland, reefs)
« Counteracting erosion (revetments, nourishments)

Manage risk

Manage residual risk

(2) protection

Non-structural _measures:

« Inspection (evaluation of functioning of measures)
» Monitoring (hydraulic boundary conditions)
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Structural measures:

« Emergency repair (sand bags, foils)

» Safe havens and dry evacuation routes
« Equipment and emergency supplies
 Storm surge warning system

Manage risk Manage residual risk

(3) crisis management

Non-structural measures:

« Dike watch

« Contingency planning

* Emergency scenarios

« Crisis communication and information procedures

Structural measures:

« Pumping and drainage

 Flood defence system restoration

» Reconstruction of infrastructure

« Reconstruction of buildings and facilities

Manage risk Manage residual risk

(4) Recovery

Non-Structural measures:
* Insurance cover

« Disaster funds

« Psychological support

» Return programmes
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Future strategies (thinking model)

Measures Hold the line Wider defence zone
Soft Hard Landward | Seaward
; e Long term scenarios
R in ;
educ ) _g * Risk assessments, CBA, EIA
probability » Specific natural and societal context
Reducing * Assess potential of safety chain

* Integrated (master) planning
CONSeqUENCE || . (local participation and support)

Informed society <=1

Flanders master plan for coastal safety

* Partly developed in Safecoast

* Timing 2007-2010

* Complete Flanders coast

® Designed to reach and maintain ‘acceptable
standard’ of protection

® |ntegrated approach

* |dentifying measures: CBA and EIA

® Comparison of master plans in the NSR
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Risk communication in Schleswig Holstein

® Circular (200,000 copies)
® Distributed door-to-door
* Mixed responses
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Key messages

®* We can keep our feet dry by 2050 (‘yes we can’)

® Clearly define risk management goals in a
integrated and long term perspective (vision)

* Inintegrated master planning, make use of
full potential of safety chain: but be prepared to
cooperate !

® |ncrease focus on local participation and
communicate risks to affected communities

® Continue international learning process

24



Thank you
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