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Trust Fund: GFDRR
Timeline: May 2023 – Dec 2024 (18 months)

• Objective:
• Conduct a Multi-hazard Vulnerability Assessment of 

the national road network and 
critical road links in Mindanao and identify priority 
asset management interventions.

• The study informed the technical design of the 
World Bank IPF “Mindanao Transport Connectivity 
Improvement Project” (MTCIP, P177017)

• Scope of Services:
• Component 1: Desk Study, assessing, benchmarking 

and undertaking gap analysis of existing climate and 
disaster information for the Mindanao region, 
prepare policy note on improving the existing data 
collection.

• Component 2: Mapping (GIS-based inventory) of 
critical road sections, multi-hazard hazard exposure 
assessment, risk scoring, list of recommendations for 
potential interventions at high-risk locations (feeding 
into the MTCIP roads) and cost estimates (cost of 
failure).

• Component 3: Capacity building, 3 training 
workshops and knowledge dissemination.



✓ Better knowledge 
of risk concepts

✓ Gain knowledge
on role of MHRA
in road sector

✓ Gain awareness of 
datasets and tools

Capacity Building Workshops

held in Manila, October 8-10, 2024

Module 2 

Conducting 

MHRA for Road 

Networks

Module 3 

Identifying 

Structural Road 

Risk Mitigation

✓ Deepen technical 
understanding of 
methodologies 
for MHRA

✓ Gain exposure to
the use of GIS for 
MHRA

✓ Gain awareness of 
high-risk road 
segments in 
Mindanao

✓ Identify types of
structural 
interventions to 
mitigate risk

✓ Identify types of 
non-structural 
interventions

✓ Better knowledge
of best practices in 
developing a climate 
resilient road network
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Risk 

identification
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Strategy
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Risk 

quantification

4

Implementing 

solutions

Identify multi-hazard risks at a high level: data 

collection, hazard assessment, qualitative risk assessment

Quantify risks and identify risk drivers: hazard 

modeling, exposure modeling, vulnerability modeling, 

quantitative risks analysis

Strategize to mitigate risks: development of mitigation (physical and 

operational) options and resource requirements, cost-benefit analysis, multi- 

decision framework analysis, prioritize investments

Implement solutions: design retrofit, resilience-base design, real 

estate frameworks/policies, operational planning, adaptive 

capacity/organizational
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Key Findings for Mindanao

The Road to resilience
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Methodology
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1 | Multi Hazard 

Risk Assessment
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Hazard

Intensity

Hazard Intensity

Probability of

consequence Return Period

Hazard
Exposure +

Vulnerability
Consequence Risk

Consequence

Return 

Period

Hazard x Exposure x Consequence = Risk
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Riverine flooding
Key Findings for Mindanao

Exposure - Analysis Results
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Storm surge
Key Findings for Mindanao

Exposure - Analysis Results
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Landslide
Key Findings for Mindanao

Exposure - Analysis Results
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Seismic shaking
Key Findings for Mindanao

Exposure - Analysis Results

MHRA    |       Criticality |      Mitigations |        Conclusion



MULTI-HAZARD RISK ASSESSMENT TRAINING  16

Results

Key Findings for Mindanao

Analysis Results
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2 | Road Network 

Criticality Assessment



Total  100%

C. Access for Disaster Response 30%

C.1  Access to Hospitals and Major Healthcare Facilities 10.0%

C.2  Access to Evacuation Centres 10.0%

C.3  Access to Power Stations and Substations 10.0%

B. Access for Economic Activities 30%

B.1  Access to Strategic Transport Nodes (STN) 15.0%

B.2  Access to Economic Centres 15.0%

Category and Criteria Name Weight

A. Network and Demand 40%

A.1  Road Hierarchy 25.0%

A.2  Traffic Volume 15.0%

Category and Criteria Name Weight Criticality Score / Scoring Band Definition

A. Network and Demand 40% 4 (Vital) 3 (Major) 2 (Substantial) 1 (Minor)

A.1 Road Hierarchy 25.0%
National 

Primary

National 

Secondary

National 

Tertiary
Local Road

A.2 Traffic Volume 15.0%
>11,200

AADT

7,000-11,200

AADT

3,500-7,000

AADT

<3,500

AADT

B. Access for Economic Activities 30% 4 (Vital) 3 (Major) 2 (Substantial) 1 (Minor)

B.1 Access to Strategic Transport Nodes (STN) 15.0%

>5

STNs within 

5km catchment

3-5

STNs within 

5km catchment

1-2

STNs within 

5km catchment

0

STNs within 

5km catchment

B.2 Access to Economic Centres 15.0%

>9

Ecozones within 

5km catchment

2-9

Ecozones within 

5km catchment

1

Ecozone 

within 5km 

catchment

0

Ecozones within 

5km catchment

C. Access for Disaster Response 30% 4 (Vital) 3 (Major) 2 (Substantial) 1 (Minor)

C.1 Access to Hospitals and Major Healthcare Facilities 10.0%

>4

Hospitals within 

1km catchment

2-4

Hospitals within 

1km catchment

1

Hospital 

within 1km 

catchment

0

Hospitals within 

1km catchment

C.2 Access to Evacuation Centres 10.0%

>4

Evacuation 

Centres within 

1km catchment

2-4

Evacuation 

Centres within 

1km catchment

1

Evacuation 

Centres within 

1km catchment

0

Evacuation 

Centres within 

1km catchment

C.3 Access to Power Stations and Substations 10.0%

3

Major utility 

assets within 

5km catchment

2

Major utility 

assets within 

5km catchment

1

Major utility 

asset within 

5km catchment

0

Major utility 

assets within 

5km catchment

Total 100%
Total Weighted Average Score 

(per road segment)

Criticality 
Scorecard 

Apply Weightages 
to determine the 
final score per 
road link
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Criticality Scoring Results

4 (Vital) = 3.3% of roads (313 km)

3 (Major) = 23.5% of roads (2,265 km)

2 (Substantial) = 54.6% of roads (5,265 km)

1 (Minor) = 18.6% of roads (1,800 km)

The final results of the criticality analysis help DPWH and stakeholders in Mindanao to 
identify priority road sections for socio-economic importance and input data to the total risk 
score.

Key Findings for Mindanao
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Criticality Results
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11%

0.5% 0.0%

Total risk score

0 to 0.25

0.25 to 0.5

0.5 to 0.75

0.75 to 1

88%

𝑇𝑜𝑡𝑎𝑙 𝑅𝑖𝑠𝑘 𝑆𝑐𝑜𝑟𝑒 = 𝑃𝑅𝑆 ∗ 1 + 𝐶𝑆

Total Risk

Key Findings for Mindanao
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Criticality Score

Physical Risk Score
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Application for the roads of  the Mindanao Transport Connectivity Improvement Project (MTCIP)
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Physical Risk Score: Total Risk Score:



3 | Risk Mitigation 

Interventions





Multi-Hazard Risk Assessment Report

Detailed description and implementation examples of interventions are available

Road Risk Mitigation Interventions Framework: Detailed Version

The full Component 2
report of this TA contains 
detailed descriptions 
under each intervention 
type
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Highlights of the Study

• In Mindanao, the highest contributor to overall risk of the road network is riverine flood risk and 

the lowest contributor is seismic risk.

• The spatial extent of the risks in the road network for each hazard are very different and have 

only particular areas where more than one risk plays a role.

o Storm surge risk is concentrated at the outer edges of Mindanao in the flat coastal areas, 

o Landslide risk is more prevalent in the mountainous central part of the province. 

o Seismic risk is more homogenous throughout the province, but it still follows some areas of 

higher seismicity

o riverine flooding is concentrated in specific valleys or around rivers.

• Despite the differences in spatial impact, most of the roads are at risk from more than

one hazard.

• A menu of suggested interventions should be embraced as part of detailed design of projects. 22
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Thank You !

This Report on Multi-Hazard Risk Assessment of Roads in Mindanao was made possible with the financial support from the Japan-Bank Program for Mainstreaming DRM in
Developing Countries, which is financed by the Government of Japan and receives technical support from theWorld Bank Tokyo Disaster Risk Management Hub.
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