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o Introduction and policy

o Dutch Highway Stresstest

o Regional validation, risk dialogues and further steps
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Content
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Short and long term effects due to extreme weather

dealing with uncertainty - climate change is (just?) one aspect



Delta Program > DeltaPlan for Spatial (climate) adaptation

Netherlands as climate-proof and water-resilient as possible by 2050

By 2020 parties have incorporated climate-proof and water-resilient planning into
policies and actions
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Stresstest
follows from Climate Change Adaptation Policy



Decision making on ambition and
strategy

OVERVIEW OF RISKS ACTION PERSPECTIVES STRATEGY

ROADMAP Climate Resilient Networks : an iterative process

Level of adaptation in Building,
Maintenance and Replacement and

Renovation

Implementation Agenda

Potential solutions and
ambitions

Costs and
benefits

Consideration

Dialogue on results
stresstest and

potential measures

Dialogue potential
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Action
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Approach: iterative proces from globally to more specific
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Rijkswaterstaat, from stresstest                    to implementation agenda
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Threats-hazards in Highway Stresstest

• Extreme rainfall - pluvial flooding
– water on the road
– Bad visibility
– Erosion, instability of embankments
– Uplift of tunnels and light materials

• Fluvial and coastal flooding

• Heat
– Thermal expansion of pavements
– Bridges get stuck
– Possible failure of electrical systems
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• Drought
– Unequal settlements due to drought

related soil subsidence

– fires



Interactive maps and
information >>



Highway Stresstest results

Vulnerability of roadsides to fireVulnerable bridges
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Highway Strestest Results:
Repair costs after pluvial flooding - rain
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Highway Strestest Results:
vulnerability to more soil subsidence by drought
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Flooding through failure of levees
(vulnerability 1:1000  - impact for road traffic is high)



Climate resilient infrastructure
from stresstest to regional action perspective and measures
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Towards a top 10 hotspots and possible measures
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Stress-test Validation Risk dialogue Top 10
hotspots Action perspective

Key questions in risk dialogues:
n What are the most important climate risks?
n Indicate hotspots for each climate risk
n Risk matrix: which level of resilience is acceptable?
n What measures can we take and where to start?



Climate risks and hotspots
in West Netherlands

Big impact
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Lo

w
 p

ro
ba

bi
lit

y
of

 o
cc

ur
en

ce
hi

gh
 p

ro
ba

bi
lit

y
of

 o
cc

ur
re

nc
e

Extreme
rainfall/

Poor
visibility

Heat/
problems
to open

and close
bridges

Extreme
rainfall/
slope

erosion

flooding

Drought/
Roadside

fires

Extreme
rainfall/
puddles
on the
road

Drought/
uneven

road
subsidence



16

Risk matrix



Action perspective

Mainstreaming measures in
– Performance management -

maintenance
– Replacement and renovation program

Environmental management
Possible measures



More information

Kees van Muiswinkel

Ministry of Infrastructure and Water Management

Rijkswaterstaat Water, Traffic and Environment
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kees.van.muiswinkel@rws.nl
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Disclaimer

Sheets, pictures and diagrams from this presentation not to be used or spread without permission


