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Learning Objectives:

• What is a natural disaster and why are we concerned
• How can we manage risk in disaster-prone areas
• Roles and responsibilities of donors, HCG, and other
stakeholders
• Examples of risk management
• Lessons Learned
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Alarming Trend:
Both frequency and magnitude of disasters increasing
• Natural disasters: Hurricanes, storms, floods, wild fires,
earthquakes and droughts (among others)
• Irreversible impacts:
– El Nino in Peru and Ecuador (1998 to 2000)
– Hurricanes & Tropical Storms in Jamaica and Haiti (2008 to
2010)
• Increase in both the frequency and severity of natural events
– Global trend
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Columbia University – The Earth Institute:
Effects of Disasters on Economic Loss
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Columbia University – The Earth Institute:
High Risk of Mortality Due to Disasters
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High Rainfall Events Causing Significant Damage:
• Hurricane Mitch, 1998:
– Honduras: 6600 killed, 8052 missing, 11,9989 injured, 1,939,669
affected, 2,100,721 evacuated
– Nicaragua: 2,823 killed, 885 missing, 386,261 affected
• Hurricane Georges, 1998:
– Haiti: 147 killed, 47 missing, 34 serious injuries and 4500 homeless
– Dominican Republic : 70 killed, 10,000 homeless
• Haiti: Four major storms in 2008
– More than 793 people were killed, 301 injured, 11,000 houses
destroyed and 35,000
damaged.
• Haiti: Hurricane Jeanne
– 850,000 to 1 million
people were affected

8

Flooding is a Priority:
• Flooding is often the most significant source of
infrastructure damages.
• It has caused over 72% of the damages in countries such
as Haiti and Peru.
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Disaster Risk Management:
Primary Goals
•
•
•
•

Mitigate and monitor for risks (before)
Financial planning (before)
Preparedness (during)
Maintain and protect infrastructure (after/before)
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Disaster Risk Management:
Key Management Issues
• Adequate and Robust Design
– Reliable risk assessment and quantitative prediction performance of
infrastructure in USAID member countries
– Timely and affordable mitigation/remediation (M/R) designs and
related baseline information
• Operation and Maintenance
– Adequate administration of routine and preventive maintenance
services
• Both institutional and technical
– Lack of adequate technical and institutional capacity
• Both National and local governments, military units, local NGOs,
etc…
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Disaster Risk Management:
Key Management Issues
• Financial Sustainability
– Sufficient funding and reliable cost recovery
• Both public and private sectors

– Providing incentives for private sector financing of infrastructure
(collections through tolls for roads, bridges, etc…)
• Clearly Defined Roles and Responsibilities
– Local government agencies/ministries (Ministry of Finance)
– Among donors and multilateral organizations
• “Appropriate and affordable” ensures sustainability
– Design / technology
– O&M
– Local, local, local…
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Disaster Risk Management:
Key Planning Issues
• Accurate risk assessment is essential to securing
infrastructure financing
– Geotechnical, geological, hydrological and topographical
– Public and private sector financing, multilaterals (WB)
– However, not sufficient by itself (incentives, etc…)
• Adequate culture of prevention
– Routine maintenance
– Planning and budgeting for risk mitigation measures
– Institutional capacity of the execution agencies
•
•
•
•

Ministry of Finance
Ministry of Public Works
Ministry of Health
Ministry of Transportation
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Disaster Risk Management:
Emergency Preparedness
• Preparedness involves building an emergency response and
management capability before a disaster occurs.
• Key disaster preparedness activities include:
– Training programs
– Citizen education programs
– Hazard detection and warning systems
– Proper engineering tools for risk
assessment and prevention
designs.
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The Merits of Preparedness:
From JICA, 2001
• “The number of fatalities from typhoons in Japan had
gone down from 45,000 to almost zero during the last
50 years, due to adequate collaboration of
government, universities and private sector in
development and implementation of cost effective
planning, design, construction, reporting and
monitoring procedures of preventive measures.”
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Proper Risk Assessment:
Proper Data and Technical Information
• Reliable assessments/data, engineering analysis, and
funding are vital to ensuring proper design, cost
effectiveness and cost reliability
• Cost estimates/materials can only be calculated within
10% of the actual cost and materials within 5% with
accurate data and analysis
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Proper Risk Assessment:
Proper Data and Technical Information Collection
• Survey of populated areas: How many people are affected, poverty
level of the affected, accessibility to food, water, or transportation,
etc…
• Land use mapping and vulnerability assessment of: Physical
characteristics for the prediction of heavily affected areas, including
areas of deforestation, erosion, sedimentation, etc…
• Prediction of the type and severity of a possible disaster:
Modeling of potential flooding, landslides, debris flows or structure
failure to predict scope and magnitude of effects
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Proper Risk Assessment:
Other Data and Analysis Considerations
• Meteorological data and rainfall records
• Physical and Geo-Spatial Information
– Surface and sub-surface drainage capacities
– Slope stability
– Topographical Maps
– Geological maps
• Alert Systems and Monitoring:
– Seismographs to monitor earthquakes
– Air-pressure and temperature gauges to monitor volcanic
eruptions
– Inclinometers & gauges to monitor landslides and debris-flows
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Proper Risk Assessment:
Redundancy and Factors of Safety

FS Required
insufficient data

comprehensive data

20

Proper Risk Assessment:
Redundancy and Factors of Safety
• Design Redundancy or Factor of Safety (FS)
– Use what you can afford. Often budget is a constraint.
• For example: Slope Stabilization general guidelines:
– 1.1-1.2 (low risk)
– 1.2-1.3 (significant risk)
– 1.3-1.4 (high risk)

• Risk is both physical and informational (or lack thereof)

• Use affordable FS for design of drainage capacity, flood and
erosion control to reduce:
– slope failures
– rock and soil fall and slide
– debris avalanche and uncontrolled water flows
– large scale flooding
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Strategic Approach:
Disaster Risk Management Framework (WB, IADB)

Emergency Preparedness
Emergency Response Planning
Exercises
Public Awareness
Communication and Information
Management Systems
- Technical Emergency
Response Capacity

Institutional Capacity Building

-

Risk Assessment

- Decentralized Emergency
Management System
- Community Participation
- Legislative Framework
- Training, Education and
Knowledge Sharing
- International Cooperation

Risk Mitigation Investments

Catastrophe Risk Financing

-Warning and Monitoring Systems
- Hazard Mapping and Land Use planning
- Code Refinement and Enforcement
- Hazard Specific Risk Mitigation
- Climate Change Adaptation

- Ex-Ante Funding Arrangements
- Catastrophe Insurance Pools
- Reserve Funds
- Contingent Capital Facility
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Role of Finance Ministries:
Planning, Managing and Facilitating
• Finance ministries are a vital aspect of disaster management
systems, and perform the following roles:
–
–
–
–

Economic planning and forecasting
Financial management and decision making
Incorporate disaster management into government policy
Provides incentives for financing mitigation projects
• Both for private and public sectors

Challenge is getting the MoF to budget for
preparedness instead of spending on other needs
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Institutional and Agency Capacity Issues:
• Contracting-out key activities creates unacceptably inadequate
in-house capacity:
– Planning, programming, construction, maintenance, QA/QC,
reporting & monitoring procedures and are often contracted out
– Commonplace in disaster-prone developing countries, including
Jamaica and Haiti

• Capacity Building and Education
at Local Level
– Decrease is mortalities and
damages during disaster
– Often responsible for facilities
– Routine maintenance and
monitoring of facilities
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Public and Private Sectors:
Both Vital to Success

Public Sector
– Legal Authority and
Regulatory Environment
– Broad and long-term
perspective
– Balance the competing
goals to meet public needs

Private Sector
– Management Efficiency
– Newer Technologies
– Latest Know-how

Both will provide infrastructure financing
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Donor Support, Disaster Risk Management:
Before, During and After
• Before a disaster: Planning and Preparedness
– Focus on disaster preparedness and disaster prevention,
– Promote mitigation measures to decrease damages and harmful
effects on persons and the environment
– Budget for O&M part of every project!
• During the emergency: Humanitarian Assistance
– Primary goal is to minimize the loss of life and physical damages
• After the emergency: Rehabilitation…Planning and Preparedness
– Repair and rehabilitation of infrastructure
– Transition back to fully
functioning society
– Planning and Preparedness:
continue the cycle…
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Donor Support, Disaster Risk Management:
Planning and Preparedness
• Donor Strategy: Assist countries in taking an integrated approach to
reducing and managing their risk to natural hazards before a
disastrous event through:
– Risk identification and forecasting
– Mitigation to address the structural sources of vulnerability
– Preparedness
– Building risk transfer measures to spread financial risks over time
and among different actors
– Establishing effective national and regional systems for risk
reduction
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Public & Private Sector Coordination:
Example – Turkish Catastrophe Insurance Pool

“Earthquake, the only guarantee in your home…”

Public & Private Sector Coordination:
Example – Turkish Catastrophe Insurance Pool
Background:
•
•
•
•

Turkish Catastrophe Insurance Pool (TCIP)
Program run by the private insurance industry
No government subsidies
Sufficiently diversified
•

•
•

country-wide through national pooling

World Bank provided Contingency Credit Facility through Turkish Treasury
during start-up phase
Premium rate stability for homeowners

Enabling Instrument:
•
•
•

Change of Policy Environment
Disaster Law that entitled home owners for asset compensation was
abolished
Created incentive for home owners to invest in risk mitigation
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Proper Design Given Data Provided:
Example – Ennery Bridge, Haiti

Bridge failure – 2008 (100yr )
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USAID/Haiti Ennery Bridge Design
and Construction Supervision Project

Redesigned bridge – 2009 Flooding in Haiti

The ford requires
equipment-based
maintenance to
remove debris from
floods/storms
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USAID/Haiti Ennery Bridge Design
and Construction Supervision Project

Hydrology: Hydraulic Analysis
•Actual conditions: Flow Characteristics with the Ford
Bridge
Discharge (m3/s)

Water level (m)

Flow velocity at the exit of the
culverts (m/s)

1 : 2 years

80

313.45

2.81

1 :10 years

150

313.92

3.40

1 :25 years

240

313.96

3.96

1 :50 years

350

314.23

4.47

1 :100 years

470

314.66

4.90

Return Period

Remarks :
•Elevation of the Ford : 313.3m
•The annual flood (2 years) reach the top of the Ford Bridge
•Besides, if the openings of the culvert are clogged, the flow pass
over the Ford
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•This situation has been observed this year

Local Level Capacity Building:
Example – Jamaica
Tropical Storm Gustav
• Gustav hit Jamaica as a tropical
storm August 28-29, 2008.
• Total damage to Jamaica was
estimated at US$210 million.1
• The Ministry of Education
identified 51 priority schools in
need of urgent rehabilitation.
The total cost was estimated at
$2.2 M.

1http://www.nhc.noaa.gov/pdf/TCR-AL072008_Gustav.pdf

Picture: http://rapidfire.sci.gsfc.nasa.gov/gallery/?20082430830/Gustav.A2008243.1605.2km.jpg

Local Level Capacity Building:
Example – Jamaica
School Damages
• A number of schools
incurred damages to roofs,
electrical systems, retaining
walls, drainage systems,
windows, and doors.
Top right: Port Antonio Infant
School has serious damage
to the bathroom roof.
Bottom right: Fair Prospect
Primary School has damage
to the classroom roof.

Local Level Capacity Building:
Example – Jamaica
Maintenance Issues
USAID must ensure administrators have capacity/funding to maintain
the schools after rehabilitation is complete.
• Funding
– Schools receive janitorial and maintenance funding from the MOE, and
they conduct fundraising activities. However, funds are insufficient for all
maintenance inspections and activities.

• Key Personnel and Community Involvement
– Some schools do not have a person responsible for conducting
maintenance inspections.
– Some schools do not have strong community involvement (parents,
businesses, etc.) for help in fundraising and maintenance projects.

• Reporting
– Although schools report all maintenance expenditures to the MOE
regularly, they do not report maintenance activities or building conditions.

Local Level Capacity Building:
Example – Jamaica
USAID School Rehabilitation Program
• USAID is providing a grant to the Ministry of Education (MOE)
for school repairs.
• A grant of $1.8M will fund the repairs of approximately 40
schools.
• In accordance with USAID regulations, the MOE and schools
must commit to maintaining schools after repairs are completed
because the total cost is > US$1,000,000.
– MOE will provide local communities 50% the cost of
maintenance

Local Level Capacity Building:
Example – Jamaica
Proposed Maintenance Plan
1.

Establishment of Maintenance Committee
• Principals, teachers, PTA, School Board, community leaders &
parents
• Responsible for maintenance, fundraising, and creating
community awareness of school issues

2.

Community Involvement
• Locally available resources (supplies from businesses,
skilled/unskilled labor, community advocates, etc)
• Awareness of school needs

3.

Shared Financing
• MOE will provide 50% of funding required for maintenance
• Local “maintenance committees” responsible to fundraise for
other 50% of funding

Learning Objectives:

• What is a natural disaster and why are we concerned
• How can we manage risk in disaster-prone areas
• Roles and responsibilities of donors, HCG, and other
stakeholders
• Examples of risk management
• EGAT/I&E Support for the Missions
• Lessons Learned
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Strategic Approach:
Disaster Risk Management Framework (WB, IADB)
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Communication and Information
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-
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Disaster Risk Management:
Summary – Achievable Goals
• Prevention over constant repair or remediation
– Requires a pro-active approach by Local Government
– Planning and budgeting for when, not if
• Sound data and assessments key for design success
– Infrastructure performance and proper risk analysis
– Promote strong involvement of engineering community
• Institutional Capacity and Defined Roles and Responsibilities
– Ministries, Donor Community and Public are educated and aware
of their roles and responsibilities before, during and after a
disaster
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Disaster Risk Management:
Summary – Achievable Goals
• Sustainability through adequate and sustained funding
– Planning, preparedness, O&M and disaster response are budgeted
– Role of Ministry of Finance
• Constant dialog with other ministries and donors

– Increased private sector participation
• Focus on cost recovery

• Develop a strategic plan for Disaster Risk Mgmt
– i.e. reduce the number of fatalities from natural disasters, at a rate of
20% to 50%, during the next decade
– JICA: It is possible

43

Thank you very much

