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Increasing Transport Resilience in Asia-Pacific Through Multi-hazard Risk Assessments
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Emerging economies in Asia and the Pacific face a growing transport infrastructure gap, with investment needs estimated at US$2.9 trillion by 2035, comprising $2 trillion for new transport infrastructure, $0.2 trillion for climate-proofing and $0.7 trillion for maintenance. Climate-related hazards already account for 65% of annual damage to transport infrastructure in the region, highlighting the urgency of integrating resilience into the full lifecycle of transport investments.
The Asian Development Bank is supporting its developing member countries to incorporate risk-informed approaches into transport infrastructure planning and  management. Central to this effort is the use of multi-hazard risk and criticality assessments, which provide actionable insights to prioritize transport infrastructure investments, improve design and maintenance standards, strengthen infrastructure asset management practices, and align transport infrastructure planning with climate adaptation goals.
Climate risk assessments of transport systems have traditionally followed a one-dimensional approach, focusing on a single hazard at a time (e.g. river flooding, or coastal erosion) over limited geographical areas. With the emergence of better-quality national and global datasets, along with emergence of big data, and advances in computational power, multi-hazard assessments of entire national transport systems are now viable.  This paper presents the technical approach and insights from national assessments conducted in Tajikistan, Papua New Guinea, and Pakistan, demonstrating the methodology’s applicability across varied hazard and geographic contexts. Using open-source road network data and generated origin-destination traffic matrices, the assessments identify critical transport links and nodes exposed to hazards such as flooding, earthquakes, landslides, and extreme heat. 
The analysis quantifies expected annual damage, costs of traffic disruption including impacts on alternate routes, and accessibility to social services during hazard events. These quantitative assessments generate risk and criticality ratings for road network segments, identifying locations requiring mitigation investment versus operational adjustments. These insights enable more efficient allocation of limited resources, support evidence-based planning, and help avoid costly disruptions to transport services. 
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