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• Temperature: Increased 0.1–0.3º C per decade 

• Precipitation: Trending downward

• Sea Level: Rose 1-3 cm per decade (not 
including rising acidification and temperature)

• Extreme Weather: Increased intensity and 
frequency of extreme events, such as heat 
waves, droughts, and storms 

Impacts of Global Warming 
Already being Felt: Southeast Asia 

(1951-2000) 
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SE Asia Climate Impacts



South Asia Climate Impacts



Climate Change Impacts on the 
Transport Sector

Examples
• Structural damage from storms, erosion, rainfall 

intensity, deformation, collapse of fill
• Permanent submerging from groundwater
• Reduced effectiveness of drainage
• Compaction of excessively dry materials
• Increase maintenance and road closures (i.e. 

mudflows)
• Carriageways covered by sand
• Corrosion from increased salinity



Types of Adaptation in Transport 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
 
 
 

Adaptation 
options in the 
transport 
sector 

Engineering 
options 
(structural) 

Non-
engineering 
options 

Subsurface conditions 

Material specifications 

Cross section and standard dimensions 

Drainage and erosion 

Protective engineering structures 

Maintenance planning and early warning 

Alignment, master-planning and land-use 
planning 

Environmental management 

 
Do nothing 
option 

Strategic 
Planning and 
Policy 

ADB Business 
Processes

Insufficient information available, risk 
appropriately incorporated, can opt for 
capacity building instead



Project Identification and 
Concept Development

Project Design Phase

Project Implementation

Monitoring and Evaluation

1. Project Screening and Scoping: How/is is the 
proposed project site vulnerable to the impacts of climate 
change over its lifespan and how can it's feasibility be 
ensured over its 30 year time frame? How might the 
proposed infrastructure increase the vulnerability of the 
surrounding area and how might it be reduced? What are 
the climate parameters of most interest to the project? Is 
sufficient information available to undertake an 
assessment? 

4. Adaptation Assessment: What are the solutions which 
might address both current and future vulnerabilities? 
What are the costs, benefits, risks and co-benefits of each 
option? What are the preferred options in the context of 
the project? Who should be involved in identifying 
options?

Project Cycle Adaptation Assessment

3. Impact Assessment: 
How is climate projected to 
change in the future and in 
what way? How will this 
affect natural and human 
systems of interest? What 
are the root causes for 
predicted impacts? What 
reasonable assumptions can 
be made about climate 
change and impacts?

2. Vulnerability 
Assessment: What are 
current and observed 
trends in climate? What 
are the hotspots now for 
floods, landslides, 
droughts, etc? How are 
people coping with these 
now?  What are the root 
causes for existing 
vulnerability? 

5. Implementation Arrangements: What is the cost of 
implementing these adaptation options? Who has the 
capacity to implement them? Are there additional key 
stakeholders that need to be brought in to the project? 
What additional capacity building is needed to implement 
them? 

6. Monitoring and Evaluation: How can progress 
towards vulnerability reduction be measured? How can 
monitoring be used for learning and how will lessons be 
collected and assimilated? 



Next: Project Case Studies


