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FRAMEWOK

Å Infraestruturas de Portugal (IP) is the Portuguese road and rail infrastructure manager

Å IP needs European financial funding of the major investments

Å JASPERS provides support on the preparation and submission of projects applications

Å IP uses the JASPERSômethodology, Guidance Note (June 2017), Climate change adaptation,

vulnerability and risk assessment

Å This study - Minho railway line - was our second project using this method

Å It was supported by official papers, from national and international sources, and includes the

know-how of several experts (climate, strategic planning, railway infrastructure design and

maintenance)
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Minho railway line

Å Minho Line is located in north of Portugal, between

Porto and Valença (Spanish border)

Å Integrated in the TEN-T comprehensive network

Å Nine-Valença: 92 km of non-electrified single track

section, with 32 stations and 46 level crossings

Å Daily average traffic: 30 trains both directions



The modernization includes:

Å Electrification (25kV ac)

Å Electronic signaling systems, ATP and

telecommunications

Å New track layouts at some stations in

order to allow the crossing of 750 m

trains

Å Level crossing closures and upgrades

Å Drainage upgrades

Å Unstable slopes works

Minho railway line



Nine-Valença investment will improve the operation

conditions, providing a better service for

passengers and freights between Porto and Vigo

(Spain), namely by:

Å Higher levels of comfort using electric trains

(less polluting)

Å Higher trains speeds, reducing travel times

Å Increase the attractiveness and shifting

modal shares (less cars and trucks)

Minho railway line
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Vulnerability assessment

Å IP has daily register of incidents

and occurrences

Å To understand the vulnerabilities of

Minho Line we analyzed the

occurrences that impacted the

railway operations between 2014

and 2018 (related to climate)

Climate Hazards Incidents (No) Weight

Winds 43 33%

Thunderstorms 31 23%

Wild Fire 17 13%

Extreme Temperature 

(Min) / Frost
13 10%

Landslides 12 9%

Flooding 12 9%

Fog 4 3%

Total 132 100%



Vulnerability assessment

Decision to split the Line in two sections with

different characteristics:

Å North: Viana-Valença is located on flat

lands, near the ocean and rivers

Å South: Nine-Viana is located inland, with

mountains and forests

North

South



Vulnerability assessment

What is the predisposition of a railway

infrastructure to be affected by the different

types of climate?

It is especially sensitive to:

Å Fluvial and pluvial flooding

Å Landslides

Caused by the increase in the number and

intensity of storms - extreme winds, heavy

precipitation, thunderstorms - and extreme

temperatures

Climate Hazards Sensitivity
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Tornadoes
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Snow
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Vulnerability assessment

What kind of climate is the Nine-Valença section exposed to?

Å The analysis considers the current and the future exposure (referenced to 2100) and the

climate scenarios RCP4.5 and RCP8.5 (AR5 IPCC, 2014)

Å The sections have different current exposure levels:

Å The south is located in an area of high risk of forest fires

Å The north has high exposure to fluvial floodings

Å Both are exposed to extreme rainfall

Å All studies predict Portugal to have a general reduction in annual precipitation levels, but

with short periods with great intensity

Å This means, probably, more extreme events, and the occurrence of floods, landslides,

forest fires and extreme winds



Vulnerability assessment

Nine-Viana Viana-Valença

Future Exposure
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Vulnerability assessment

Sensitivity x Exposure = Vulnerability
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Vulnerability assessment
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Risk assessment

Severity ïmagnitude of impact / consequence

Probability of hazards affecting the project

1 2 3 4 5

Rare Unlikely Possible Likely Almost Certain

Highly unlikely 

to occur

Given current 

practices and 

procedures, 

this incident is 

unlikely to 

occur

Incident has 

occurred in 

similar 

environmental 

conditions

Incident is 

likely to occur

Incident is very 

likely to occur, 

possibly 

several times

t Җ р҈р҈ ғ t Җ нл҈нл҈ ғ t Җ сл҈сл҈ ғ t Җ фр҈P > 95%

1 2 3 4 5

Insignificant Minor Moderate Major Catastrophic

Minimal impact 

on the railway 

operation that 

can be 

mitigated 

through normal 

activity

Impact on the 

rail operation 

which can be 

mitigated 

within a 

maximum of 24 

hours

Impact on the 

rail operation 

which can be 

mitigated 

within a 

maximum of 30 

days

Impact on the 

rail operation 

that needs 

more than 30 

days to be 

mitigated

Impact on the 

rail operation 

that requires a 

change in the 

characteristics 

of the line to be 

solved



Risk assessment

Å The south section presents mostly low climate change risks

Å Extreme wind and pluvial flooding are considered medium risk, so it is necessary to

implement adaptation measures to improve resilience
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Risk assessment

Å The north section is similar to Nine-Viana, only adding coastal flooding low risk
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Adaptation

Structural measures ïexamples

Å Flooding: Drainage upgrades; Bridges/viaducts for flooded areas

Å Landslides: Selection of landfills; Reinforcement of slopes (civil works and vegetation)

Å Extreme Wind: Stronger foundations of structures and electric posts; Removal of trees next

to the track

Ongoing operational measures ïexamples 

Å Constant monitoring of slopes

Å Interaction and communication protocols with the civil protection and emergency services,

namely fires, floods and other extreme climate events warnings

Å When necessary (risk of fire, floods and extreme winds) the first train is an inspection train

runned by IP



Adaptation

ü FORESEE ïFuture proofing strategies FOr RESilient transport networks against

Extreme Events

o IP role ïCase study focused on extreme events resilience of the ñ25 de Abrilò

bridge

ü SAFEWAY ïGIS-based Infrastructure Management System for Optimized Response

to Extreme Events of Terrestrial Transport Networks

o IP role ïassessment of events related to fires and floods, beeing natural or

human origin

ü SIRMAïStrengthening Infrastructure Risk Management in the Atlantic Area

o IP role ïCase study on the Lisbon area (road and rail), focused on extreme

events on transport infrastructures (floods, rising sea level).

Strict monitoring of the project conditions:

Å Undertaken throughout the operational lifecycle

Å If necessary, implementing additional measures, such as, installation of anti-flood barriers

and pumping systems

Å R&D European/IP projects:



www.infraestruturasdeportugal.pt

ip@infraestruturasdeportugal.pt

OBRIGADO
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More Information

For info or further questions on this seminar and the activities of
the JASPERSNetworking Platform, please contact the JASPERS
Networking and Competence Centre at the following email :

jaspersnetwork@eib.org

JASPERS Networking Platform :  
www.jaspersnetwork.org

JASPERS Website:                                                          
jaspers.eib.org


