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Increasing trend of extreme precipitation in China







More than 300 high speed 

trains were canceled

News



RailAdapt

Designed to provide UIC members with a strategic

framework to build long-term resilience



Methodology





Historical railway hazards



Variables that potentially influence infrastructure failure



Random forest model





Flood

Landslide

Debris flow

Multi-hazard

Susceptibility of Chinese railway to  hazards 



RF model Model accuracy (%) 

Training Testing Complete 

Flood 98.13 94.71 95.86 

Landslide 97.75 92.60 93.23 

Debris flow 99.10 96.96 97.38 

Multi-hazard 98.12 95.30 96.70 
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Flood Landslide

Debris flow Multi-hazard



Question：How to identify critical 

components and assess failure impact?



Input-Output modelling
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Criticality map of Chinese railway





Higher-risk level

• Higher failure probabilities 

• High criticality
 Beijing–Shanghai

 Beijing–Shenyang

 Jiaozuo–Lanzhou

Moderate risk levels

• Highest failure probabilities. 

• Reduced influence on whole-network 

efficiency

 Lines in Northwest 

 Lines in Southwest

Lower risk level

• Lower failure probability 

• Higher criticality 

 Beijing–Wuhan 

 Beijing–Jiulong

Risk map of Chinse railway due to rainfall induced multi-

hazards

Provide scientific proof for 

railway hazards management



Conclusions and Discussion

 A risk map that provides critical information on

potential risk impacts on Chinese railway is generated.

 The risk map can be used to inspire decisive action on 

investment in preventative and adaptive measures

 The susceptibility of railway under future climate change 

should be considered
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