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Short and long term effects due to extreme weather

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



KLIMAATSTRESSTEST
Stresstest

follows from Climate Change Adaptation Policy

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



Rijkswaterstaat, from stresstest

OVERVIEW OF RISKS ACTION PERSPECTIVES STRATEGY

(Stakeholders) Level of adaptation in Building,
Maintenance and Replacement and
Renovation

to implementation agenda

(Probability of)

Hazards

Potential solutions and
ambitions

) . Decision making on ambition and
Dialogue on results Costs and Dialogue potential Action strgte
stresstest and benefits solutions Perspectives v

potential measures
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Approach: iterative proces from globally to more specific



Threats-hazards in Highway Stresstest

« Extreme rainfall - pluvial flooding « Drought

— water on the road
— Unequal settlements due to drought

— Bad visibility related soil subsidence
— Erosion, instability of embankments
— Uplift of tunnels and light materials — fires

* Fluvial and coastal flooding

* Heat
— Thermal expansion of pavements
— Bridges get stuck
— Possible failure of electrical systems




Interactive maps and
information >=>

HWN Viewer

Wateroverlast

} 1 Plasvorming

Door de toename van heavige neerslag neemt het risico op plasvorming op de weg
toe. Water op de weg wordt hierbij gedefinieerd als 'plas’ bij een waterdiepte van >1
cm. Zowel de frequentie als de diepte van plassen nemen toe. Het hemelwater kan
dan niet snel genoeg worden afgevoerd. Dit kan zowel voorkomen bij tunnels en
onderdoorgangen (via-, aqua- en ecoduct) als bij bemalen wegdelen.
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Kwetsbaarheden

De kwetsbaarheid voor plasvorming op de weg wordt bepaald door de volgende
factoren:

» In boven-normatieve situaties (HWA-norm) zijn locaties zonder HWA kwetsbaarder
dan locaties met HWA.
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Opdrijven tunnels, verdiepte liggingen en
aquaducten
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Highway Stresstest results

Vulnerable bridges Vulnerability of roadsides to fire




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)
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Climate resilient infrastructure
from stresstest to regional action perspective and measures




Validation Risk dialogue

Key questions in risk dialogues:

What are the most important climate risks?
Indicate hotspots for each climate risk

Risk matrix: which level of resilience is acceptable?
What measures can we take and where to start?

Top 10
hotspots

Action perspective



Climate risks and hotspots ki
INn West Netherlands
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ite short nuisance to | Muisance to the Muisance to the Muisance to the
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object: than the lower upper threshold of all | the upper threshold
no nuisance to the threshold of all functional categories, | in one or more of the
nebwork functional categories: | but longer then the functional categories:
1. road traffic lower threshold in 1. road traffic
2. maritime transport | one or more of the 2. maritime transport
3. water management | functional categories: | 3. water management
1. road traffic
2. maritime transport
3. water management
Local repair easily Repair with extra Repair with lots of Repair outweighs the
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Action perspective

Possible measures

Mainstreaming measures in

— Performance management -
maintenance

— Replacement and renovation program




More information

Kees van Muiswinkel

Ministry of Infrastructure and Water Management
Rijkswaterstaat Water, Traffic and Environment
The Netherlands

kees.van.muiswinkel@rws.nl
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