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Extreme weather, from short term to long term actions 

& research topics”. 
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Introduction

Onno Hazelaar

Stratgic advisor Assetmanagement and Climate adaptation

ProRail: Dutch railway inframanager

(email: onno.hazelaar@prorail.nl)
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Scope

Sharing climate adaptation ProRail /Dutch Railways

• Focus
• Results Stresstest
• Strategy
• Approach to an agenda
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More warm days (doubling)
Less cold days

More extreme rainfall
More drought

No major changes 
in wind / storms

More intense thunderstorms, 
more often

Less mist, 
more sunshine

National Adaptation Strategy

Climate scenarios 2030/2050/2080. 
Some extremes will growThe Dutch Climate approach
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DPRA:

Assignment:

• 2020 climate adaptation is 

anchored in policy and regulation

• 2050 climate adaptive
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Risks for Railways are increasing



Growing impact Water risks Railways

2011 Harderwijk
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2014/2018

Amersfoort

2000 Zuidbroek
2014 Utrecht CS 

2018 Eijsden

2018 Arnhem
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Analysis of current failures, labeled to weather: 
less than 10% of the total

8%

Weather label
860 per year

Slippery rails  (special project)

Extreme cold/snow (special project)

Lightning

Storm

Extreme high temp.

Extreme rainfall

Analysis of 15 year failures related to weather
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Total > 10.000 disruptive failures per year

Impact availability: > 10%



Ruimte onder deze 

hulplijn vrij houden 

voor logo

• Can the average change be accommodated with small measures or 

is a system leap required?

• Focus:    How to deal  with the extreme climate effects?
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FOCUS: Climate adaptation

4 a 6 gr.

Train detection
Track

Switches

Average number of daily failures by given temperature

1 a 2 gr.

Heat (>25˚C)



Results Stress Test Railway
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Results Stresst Test Railway  (Web application)

12
Crossings: Flood risk
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Vulnerability Railway 2050 
to extreme climate effects

concept

Major threats:

• Intens rainfall

• Heat

• Drought

On all tracks!!
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Strategy Climate Resilience for Dutch Railway
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Impact Climate risks on Dutch Railways in 2050   

Explication

Very high Additional mitigation measures in accordance with ALARP . Acceptance risks approved by director or business manager.

High Additional mitigation measures in accordance with ALARP . As Low As Reasonably Practical ) . Risks escalate to 2nd echelon management.

Moderate Additional mitigation measures in accordance with ALARP ( As Low As Reasonably Practical ).

Low No additional mitigation measures required , manage according to existing procedures / methods. Work on continuous improvement.
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KANS 1. Geen tot zeer gering (A) 2. Gering (B) 3. Beperkt (C) 4. Aanzienlijk (D) 5. Groot (E) 6. Zeer groot (F)
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6. zeer regelmatig, meer 

dan 100 keer per jaar of 

dagelijks (100+)

5

5. Regelmatig,  10x per jaar 

of maandelijks tot 100x per 

jaar of dagelijks (10-100)

4

4. Waarschijnlijk, 1x per 

jaar tot 10x per jaar (1-10) 

3

3. Incidenteel, 1x in 10 jaar 

tot 1x per jaar (1/10- 1)

2

2. Onwaarschijnlijk,1x in 

100 jaar tot 1x in 10 jaar 

(1/100- 1/10)

1

1. Zeer onwaarschijnlijk, 1x 

in 1000 jaar tot 1x in 100 

jaar

(1/1000 - 1/100)

IMPACT (Het gevolg)
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What is adaptation, what is the new normal?

By analogy with NetworkRail (UK)

presentpast 2050 2100

accept Risks
o.b.v. proven practice

Onacceptable Risks
o.b.v. climate scenarios

??
critical infra

Implement 

Adaptation

measure

New normal 

Based on  Risks, costs en performance

future extremes

Adaptatie in infra
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Climate stable Climate change
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current extremes
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Action perspectives

Threats accept repair reduce prevent

Rainfall

Heat

Drought

Flood

Storm

Lightning
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Strategy Climate Resilience for Dutch Railway

3. Strategic Program with focus on 

the high risks climate effects)

2. Policy “how to deal with 

climate effects and adaptations 

dilemmas”

1. New assets and project 

are climate resilient. 
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Approach to a responsible climate resilient 
railway-system

Because:

• It’s all over the network

• Too much

• Risks / costs / impact

Prioitizing and optimizing is key

for decission-making!



5. Framework voor Assetmanagement     
and new projects

Onno Hazelaar, ProRail strategisch adviseur Assetmanagement en klimaatadaptatie

4. Scenarios

Approach to a responsible climate 

resilient railwaysystem
1. Importance

2. Context and 

Stakeholders

3. Risk analysis



Thank you for your attention

Onno Hazelaar, ProRail strategisch adviseur 

Assetmanagement en klimaatadaptatie
25


