
Introduction of WG Activities

WG – 5 Adaptation to Climate Change



World Road Association (PIARC)

Brief to Committee D.2 on Road Pavements:

• Identify aspects of road pavements subject to the 
impacts of climate change

• Study evolving adaptation strategies



Climate Change Processes
• Fossil fuel burning

• Land use changes

• Solar activity (etc)

 (enhanced) greenhouse effect

Climate change effects
• Average temperature rise

• Changes in precipitation

• etc

Consequences

• Sea level rise, floods, etc

• Biodiversity losses

• Economic losses

• etc  

Mitigation Actions

Adaptation Actions

“Prevention”

“Response”
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1. Introduction

2. Climate change and its impact on road users
2.1 Overview on climate change and why it matters to road owners
2.2 Potential climate change impacts on road pavements
2.3 Main concerns raised by road owners

3. Systematic approach for conducting risk and vulnerability assessments
3.1 Identification of potential climate change effects
3.2 Assessment of impact of climate change on the vulnerability of road

pavements
3.3 Appraisal of risks and identification of potential solutions and

strategies to address vulnerabilities
3.4 Implementation of adaptation plans and strategies
3.5 Monitor and review



General concerns raised by road owners

• Addressing the biggest unknown, namely the current uncertainty of 
predicting the rate of change of various climatic influences on road 
pavements and thus where to focus immediate attention – need for local
intelligence on likely effects of climate change

• Methodologies for assessing risks associated with climate change and 
how to conduct vulnerability assessments

• Methodologies for the mapping of critical/vulnerable infrastructure and 
estimating the costs of climate change

• Methodologies on how to design and implement adaptation strategies
• Greater sharing of knowledge amongst key stakeholders on how to deal 

with the effects of climate change on road infrastructure
• Better linkage of climate change to asset management
• Adaptation in the design for future protection of bridges, tunnels, transit 

entrances and critical evacuation routes, and the provision of alternative 
routes

• Capacity building in the field of rapid response to incidents and 
protection of key assets



Specific concerns raised by road owners

Five Main Köppen-Geiger Climate Groups (1976-2000; See Figure 5a) 
Climate effects 

Impacts raising concern 
(from questionnaire responses) 

Group A Group B Group C Group D Group E 
Increased upper 
temperatures 

 Increased rutting of flexible 
pavements 

 Bleeding of bituminous 
pavements 

 More rapid ageing of bituminous 
layers 

 More frequent maintenance 
 Bushfires 

Northern Australia; 

China, South; 
Colombia; Mexico; 
US, Florida and 
Haw aii 

 

Central Australia; 

Canada, Prairies; 
China, Deserts; 
Colombia, Central; 
Mexico; South Africa; 

US, Central 

Eastern Australia; Canada, 

North; China, South; 
Colombia, Andes; France; 
Japan; Netherlands; New  
Zealand; South Africa; US, 

California, Louisiana, 
Oregon and Texas  

Canada, South; China, 

North; Colombia, North; 
Lithuania; Slovakia; US, 
North and Alaska 

 

Increased lower 
temperatures, 
increased number 
of freeze-thaw 
cycles 

 Reduced bearing capacity (e.g. 
loss of frozen support) 

 Cracking, ravelling and 
potholing of bituminous 
pavements 

  Canada, North; France, 

North 

Canada, Central; China, 

Central and Alpine; 
Estonia; Finland; Lithuania; 
Norw ay; Sweden; US, 
Alaska 

Canada, Far 

North; China, 
Alpine; Norway; 
US, Alaska 

Increased rainfall, 
wetter climates, 
increased storm 
frequencies 

 Higher water tables 
 Inadequacy of drainage systems  

 Flooding 

 Reduced bearing capacity 
 Cracking & permanent 

deformation 

 Slope failures; road closures 
 Disaster mitigation measures 

 Alternative roads 

Northern Australia; 
China, South; 
Colombia; 

Philippines; US, 
Florida and Haw aii 

 Eastern Australia; Canada, 
North; China, South; 
Colombia, Andes; France, 

North; Netherlands; New  
Zealand; South Africa; US, 
California, Louisiana, 
Oregon and Texas 

Canada, South; China, 
North; Colombia, North; 
Denmark; Estonia; Finland; 

Lithuania; Norw ay; 
Slovakia; Sw eden; US, 
North and Alaska 

Canada, Far 
North; Norw ay; 
US, Alaska 

Reduced rainfall  Reduced subgrade moisture 
levels 

 Salinity problems 

 Increased roughness 

 Central Australia; 
Canada, Prairies; 

China, Deserts; 
Colombia, Central; 
Mexico; South Africa; 
US, Central 

France (South)   

Sea level rise  Road closures 

 Disaster mitigation measures 

 Alternative roads 

Northern Australia; 

China, South; 
Colombia; 
Philippines; US, 
Florida and Haw aii 

 Eastern Australia; Canada, 

North; China, South; 
Netherlands; New  Zealand; 
South Africa; US, 
California, Louisiana, 

Oregon and Texas 

Canada, South; China, 

North; Colombia, North; 
Denmark; Norw ay; 
Sw eden; US, North and 
Alaska 

Canada, Far 

North; Norw ay; 
US, Alaska 

Increased wind 
velocity 

 Damage to road furniture China, South; 
Colombia; US, 
Florida and Haw aii 

 Canada, North; China, 
South; New  Zealand; US, 
California, Louisiana, 
Oregon and Texas 

Denmark; Canada, South; 
China, North; Colombia, 
North; US, North and 
Alaska 

Canada, Far 
North; US, 
Alaska 

 



PIARC Guideline:
Dealing with the Effects of Climate Change on Road Pavements

1. Introduction

2. Climate change and its impact on road users
2.1 Overview on climate change and why it matters to road owners
2.2 Potential climate change impacts on road pavements
2.3 Main concerns raised by road owners

3. Systematic approach for conducting risk and vulnerability assessments
3.1 Identification of potential climate change effects
3.2 Assessment of impact of climate change on the vulnerability of road

pavements
3.3 Appraisal of risks and identification of potential solutions and

strategies to address vulnerabilities
3.4 Implementation of adaptation plans and strategies
3.5 Monitor and review



4. Managing climate change impacts on the operation and performance of road 
pavements

4.1 How to deal with changes in temperature
4.1.1 Increase in frequency of very hot days and heat waves
4.1.2 Decrease in frequency of very cold days
4.1.3 Increases in arctic temperatures

4.2 How to deal with changes in precipitation
4.2.1 Increase in frequency of intense precipitation events
4.2.2 Increase in frequency of drought conditions
4.2.3 Changes in seasonal precipitation

4.3 How to deal with other effects
4.5.1 Sea level rise, added to storm surges
4.5.2 Increased wind velocity
4.5.3 Instability of embankments and slopes 
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5. Policy implications

5.1 How to respond to potential impacts of climate change

5.2 How to deal with uncertainty and risks

5.3 Adaptation of design rules and specifications

5.4 Traffic management issues and safety

5.5 Education for climate change adaptation

6. Conclusions and recommendations

7. References

Appendix: Questionnaire responses
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Conclusions:

• Climate change, and especially extreme weather events, will impact on 
the costs of operating a road network

• Road owners/operators should quantify their risk profile (economic value 
of assets & cost to society)

• Differentiate between existing and new infrastructure – risk profile will 
dictate which actions would require immediate attention

• Technical solutions are readily available – make use of climate analogues
to import from elsewhere

• Greater exchange of information on how to deal with effects of climate 
change is encouraged

• Since climate change is fast becoming a reality, there is a need to start 
acting now
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• English and French version of the technical guideline have 
been completed and submitted to PIARC for publishing. 
Spanish version to follow soon.

• Call for papers for the Congress resulted in 23 submissions of 
which 21 were accepted

• Poster session will be held on Friday between 9:00 and 12:30

• Four papers selected for presentation in this session

WG-5 Adaptation to Climate Change

Status Report



• Yves Ennesser, Egis, France
Adapting Road Infrastructure to Climate Change: Innovative Approaches 
and Tools

• Alexander Zeissler, Dresden University of Technology, Germany
Impact of Climate Change on the Development of Rutting

• Patricia Irrgang, USA
Pavement Preservation Processes in Latin America: Energy Use and 
Greenhouse Gas Emissions

• Masahiko Iwama, NIPPO Corporation, Japan
Use of Solar Heat-Blocking Pavement Technology for Mitigation of Urban 
Heat

Paper Presentations


