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Coastal flood

Flash flood

Coastal flood

Flash flood

River flood

River flood

Economic losses for railways and roads
(2010-2022)
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Sections of Germany’s concrete motorways have broken apart
after several days of hot weather. Temperatures above 30 °C
caused some sections of the autobahns to crack.
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Future projections

medium-high emission scenario
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Future projections

medium-high emission scenario
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Future projections

medium-high emission scenario
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From Evidence to Action
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Adaptation investment needs

medium-high emission scenario
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Is Europe’s transport infrastructure ready to face climate change?

a tt e n t I O n o Cristina Deidda #, Arpita Khanna, Wolfgang Schade, and Wim Thiery

Abstract. Climate extremes are intensifying in frequency and severity, posing escalating risks to Europe’s transport infrastructure.
Over the past two decades, these events have caused physical damages, economic losses, user delays, and rising health
emergencies. Here, we first review observed impacts of selected climate extremes on Europe’s transport network. We then
present a multi-hazard analysis, designed to be intuitive and accessible for policymakers, to quantify the increasing exposure of
four transport modes to river floods, heatwaves, droughts, tropical cyclones, and wildfires. We find that climate extremes are
already affecting all transport modes across large parts of Europe, with billions euro worth of economic damage even for single
events. For example, the 2018 Rhine River drought, which resulted in EUR 2.4 billion in economic losses in Germany. Under a

cristina.deidda@vub.be
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Adaptation strategies

Mode | Hazard | Measures
Roads Heat waves « Heat-resistant paving materials
» Heat tolerant street and highway landscaping
* Heat protection of urban transport systems (e.g., road shading)
Coastal flooding ¢ Elevation of streets, bridges, and rail lines
¢ Addition of drainage canals near coastal roads
¢ Elevation and protection of bridge, tunnel, and transit entrances
¢ Additional pumping capacity for tunnels
¢ Nature-Based solutions for coastal highway resilience (e.g.
marshes and seawalls)
s Levees, seawalls, and dikes
Flooding e Upgrading of road drainage systems
» Protection of bridge piers and abutments with riprap
e Increases in culvert capacity
¢ Increases in pumping capacity for tunnels
¢ Addition of slope retention structures and retaining facilities for
landslides
Tropical cyclones | e Changes in bridge design to tie decks more securely to
substructure and strengthen foundations
s Increases in drainage capacity for new transportation
infrastructure or major rehabilitation projects (e.g., assuming
more frequent return periods)
* Removal of traffic bottlenecks on critical evacuation routes and
building of more system redundancy
¢ Adoption of modular construction techniques where
infrastructure is in danger of failure including modular traffic
features and road sign systems for easier replacement
Wildfires « Nature-based solutions (e.g. landscaping)
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