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European transportinfrastructure facedmultiple climateextremes between2010-2018

GDIS database
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(source: strangesounds.org)

x3-4

2,7 billion Euro damage in 2018
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(source: www.railfreight.com)

up to x10

50 km of railways track destroyed
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(source: Palermo airport authorities)

at least x1000

Palermo and Catania airports closure



Practicum 1: Land Climate Dynamics



Dataset

HISTORICAL1861-2005 (145 years) FUTURE2006 - 2099 (94 years)
RCP2.6
RCP6.0
RCP8.5

Exposure analysis of TEN-T network

Yearly data of five extreme events categories:
River floods, tropical cyclones, wildfires, droughts, and heatwaves
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Past Present Future1
1954-20051861-1912 2024-2075 2049-2100

Future2

Exposure analysis of TEN-T network

EMFpast= 𝑁 𝑒𝑣𝑒𝑛𝑡 𝑓𝑢𝑡𝑢𝑟𝑒
𝑁𝑒𝑣𝑒𝑛𝑡 𝑝𝑎𝑠𝑡

EMFpres= 𝑁 𝑒𝑣𝑒𝑛𝑡 𝑓𝑢𝑡𝑢𝑟𝑒
𝑁𝑒𝑣𝑒𝑛𝑡 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑑𝑎𝑦

Methods

Exposure multiplication factor

51 yearstime window



Heatwaves
medium-high emission scenario, mid-century

Half of European railways will experience atleast x 16 more heatwaves by 2050 comparedto today under a medium-high emissionscenario



x1,04 river floods
x1 hurricanes
coastal floods

heatwaves x16
droughts x6
wildfires x4

x1,04 river floods
x1 hurricanes
coastal floods

heatwaves x16
droughts x7
wildfires x9

(medium-high emission scenario;mid-century compared to today)

x1,02 river floods
x1 hurricanes
+1,8m max coastal floods

heatwaves x17
droughts x5
wildfires x3

x1,1 river floods
x1 hurricanes
coastal floods

heatwaves x16
droughts x3
wildfires x3

x1,04 river floods
x1 hurricanes
+2,68m max coastal floods

heatwaves x19
droughts x5
wildfires x3



Nb of airports exposed

Heatwaves

Nb of railways exposed



Inland water ways



Nb of roads exposed Nb of railways exposed

River flood



Con
clus

ions
In the last decade, all modes of transportation have been affected by varioushazards. It is important to consider the impact of all these hazards on all modes oftransport.

In the coming years, there will be an increase in exposure of extreme events to theTEN-T network, especially to heatwaves (x30), floods (x3), wildfires (x4), droughts(x16), and to a lesser extent, tropical cyclones

The TEN-T network should be prepared for the occurrence of multiple hazardssimultaneously. Extreme events will occur more frequently, both sequentially andconcurrently.



Thank you for your attention

cristina.deidda@vub.be





RCP
• RCP2.6 (Representative Concentration Pathway 2.6): RCP2.6 represents ascenario in which aggressive and immediate global efforts are made toreduce greenhouse gas emissions. In this pathway, the concentration ofgreenhouse gases is limited to 2.6 watts per square meter by the end of the21st century. This scenario aims to keep global warming well below 2degrees Celsius compared to pre-industrial levels, with the aspiration tolimit it to 1.5 degrees Celsius.
• RCP6 (Representative Concentration Pathway 6): RCP6 envisions a futurewith moderate efforts to mitigate climate change. It assumes that globalgreenhouse gas emissions continue to rise throughout the 21st century,reaching their peak around mid-century and gradually decreasing thereafter.This pathway projects a global temperature increase of approximately 2.6to 4.8 degrees Celsius by 2100 compared to pre-industrial levels.
• RCP8.5 (Representative Concentration Pathway 8.5): RCP8.5 represents ascenario where no substantial climate mitigation measures are taken. Itassumes a continued increase in greenhouse gas emissions, leading to a highradiative forcing and a global temperature rise of 4.0 to 6.1 degrees Celsiusby the end of the century. This pathway serves as a reference for thepotential future impacts of unmitigated climate change.



Extreme events definition



Heatwaves
medium-high emission scenario, end-of-century
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Adaptation investment needs at TEN-T by mode
medium-high emission scenario
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 70 bn€ to cope withwarming until about2050, only TEN-T
 90 bn€ to cope withwarming until about2100, only TEN-T
 Emission and warmingscenario can be worse
 With global green dealit could require lessinvestment



Overall adaptation costs
increase with time and emission scenario
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All nodes affected by multiple hazards – ex-post
Calling for a multi-hazard approach
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You should also provideData sources, if any wereImportant.I think this was an EU database



Heatwaves and railways
medium-high emission scenario
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Mid-century End-of-century
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