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Overview



The impact of climate change on railways

(Temperature Impact (Heatwave)) ( Snowfall Impact (Heavy Snowfall) )

Increased Risk of Rail Buckling Track Switch Failure

(Precipitation Impact (Torrential Rain)) ( Wind Impact (Strong Winds) )

Subgrade Subsidence, Flooding Risk of Vehicle Overturning
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" Implications

Existing Railway Safety Control Limits

Operation Restrictions Based
on Fixed Thresholds

l Concept

A method of restricting operation
based on a predetermined threshold
value

B Examples
@ Temperature 0°C or higher

— Slow speed
@ Rainfall Omm or higher

— Operation restriction
® Wind speed Om/s or higher

— Operation suspension

Insufficient Real-time
Weather Reflection
Bl Concept
A structure that fails to reflect weather
data in real-time and locally
H Problems
Climate risks are ‘localized'Control is
‘'wide-area’
H Specific Limitations
@ Rail temperature
— Rise only in certain sections
@ Flooding
— Occurs only in specific
low-lying areas
® Strong winds
— Risk only in bridge sections

Reactive Operation

Il Concept
A method of responding after a
problem occursReactive System
H Problems
Level of ‘accident avoidance’ rather
than prevention
Bl Types
@ Rail buckling
— Operation suspended after
discovery
@ Flooding
— Subsequent control
3 Switch failure
— Action taken after breakdown

Existing railway safety control systems are unable to effectively respond to

dynamic risks, such as climate change, due to static standards, non-real-time

information, and a reactive response structure.



Definition of Climate-Adaptive Safety Control Technology

Definition Key Components

Basic Intelllgent control technology that ensures Tergglirfaawre Rail temperature [Acquisition of highel-
Definition safety collecting  and analyzmg Sensing wind speed rack deformationW density real-time
cllmate/enwronmental change data in real snowfall Flooding status || data than before
time and actively adjusting operating . .
conditions of transportation systems. " Data fusion \
Analytics |(weather+facility™ Risk assessment Prediction
Expanded A dynamic safety control system that +operation) ]
B e integrates weather, environmental, facility,
and operational data.to predict r|sk§ ml | Determination Determination Determination |
advancle and automatically apply optima Decision | of speed limit of operation ‘®of maintenance
IRl SRS, |_requirements suspension necessity
Sensor Al Control Control Automatic Train spacing Signal system
deceleration adjustment interlocking

"0 Key Definition

Climate-adaptive safety control technology is an ‘intelligent railway safety system

that independently judges and responds to environmental changes.
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Key Technology Elements and Features
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Key Technology Elements and Features

Rainfall-based flood risk prediction
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Key Technology Elements and Features

Decision to suspend operation
—_— g \ T i 3
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limination

Automatic
Driving
control

> > of risk
factors

Automatic Deceleration Command

oz 2y Gzl ) (s azx) (Hexei=l)

A=zE 0 C ' T
i I ur RO | —
|l e AR

31y A b 4
b L v iy O e S B TITITITIT
# (2840 £00m
% (SO 240m -I

N @IV
e g
HEARITA BBARIEK
® :

ZAXIEX|




e ohsA|gARA

7 NATIONAL INSTITUTE OF
[ 9 CREEN TECHNOLOGY

Application Examples



Domestic Application Cases

Operation Restrictions on Slow Driving During

Flooded Sections Heatwaves
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Various technologies to adapt to climate are being developed and applied across

" Key Point

various domestic railway sectors, including high-speed rail, conventional rail, and
urban rail.




Overseas Application Cases

Climate Factors and

Shinkansen Application

Application Background
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H Background of Application
Frequent complex disasters such as
typhoons, torrential rains, and

earthquakes

" Key Point

Technology

B Rainfall-Based Automatic Operation Control
@ Real-time measurement of rainfall per track
@ When thresholds are exceeded: Automatic

deceleration and suspension of operation
Feature: Control by section rather than the
entire route

Bl Wind Speed-Based Operation Restrictions
@ Wind speed sensors on bridges and elevated

sections
@ Control: Speed limiting and stopping based
on wind speed levels

B Earthquake Early Warning Interlock System

Detection of seismic waves (P-wave)
— Automatic emergency stop

This is a representative implementation of the Shinkansen's real-time detection

function and automatic control, and various climate-responsive technologies are

being developed in countries such as Germany, the UK, and the US.
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Conclusion

Bl Accident Prevention (Reactive — Preactive)

@ Current : Response after an accident occurs

@ Improved : Preactive response based on risk prediction
O Enables prevention of major accidents such as

derailments, collisions, and flooding B Streamlined Maintenance
l Improved Operational Stability )
l Cost Reduction

@ Optimal operation control tailored to weather conditions

@ Minimization of un.necessary o!oeratl?na.l.restrlctlons u Implementation of Smart Railways
O Enhanced punctuality and service reliability

Bl Streamlined Maintenance

Il Accident Prevention

B Improved Operational Stability

@ Condition-based maintenance “Railway safety that does not consider
@ Al-based optimization of inspection timing
O Reduced unnecessary inspections and proactive climate is no Ionger safe.”

prevention of breakdowns

Future railway safety is determined not by the ‘ability to adapt’ to the climate, but

" Conclusion

by the ‘ability to utilize the climate as a control variable.
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Thank You!



