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Presentation Outline

 Overview of Pacific Disaster Center

 Risk Reduction / Emergency 

Preparedness

 Risk Assessment

 Risk Communication

 PDC CBDRM Experiences in SE Asia 

 Phu Tho Province (Vietnam)
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PDC Originated

In the Aftermath of

Hurricane Iniki - 1992

PDC Concept
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Facilities in the State          

of Hawaii

Kauai

Hawaii

State of Hawaii 

Support Office
Hawaii SCD,

Diamond Head

Federal 

Support Office
Ft. Shafter

Pacific Disaster 

Center
Maui Research & 

Technology Park, 

Maui
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• A center created to establish access to new and more 
effective information resources supporting all levels 
of emergency management.

• An information resource and technology 
applications center providing products and services 
to the emergency management agencies and 
organizations in the Pacific.

• A public-private partnership, enabling the PDC to 
enter into contractual agreements and develop 
externally funded projects.

• University of Hawaii is the Managing Partner.

PDC’s Role Is…
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Integrating

Information, Science,

Technology

 Applied Science & 
Technology

 Information Products 
Supporting:
 Policy & Decision 

Makers

 Disaster Managers

 Humanitarian 
Assistance

Observation Systems 

/Data

Advanced Applications, 

Algorithms, Models
Communication Systems 

and Networks

GIS, Visualization and 

Display Systems

Improve 

Decision-

Support 

Capabilities

Our Center
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Building a Bridge

Peer Review

Science 

Community

The Public

Decision 

Makers

Audience

Comfort With Uncertainty

Vocabulary

Associations

HighLow

Complex Simple

Technical

Groups

Very

Public
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Risk Reduction / 

Emergency 

Preparedness

 Risk Assessment

 Risk Communication
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Aerial Imagery

Elevation  

Critical Facilities

Boundaries 

Surface Waters 

Transportation 

Land Use 

Database

Map

GIS

GIS Links Maps and Databases
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Cost -

Benefit

Analysis

Risk & 

Vulnerability

Assessment

Risk Reduction 

Policy 

Implementation

Mitigation 

Measures

The goal: To manage risk, reduce vulnerability, and 

promote sustainable and resilient communities.

~ Establish the Risk Management Context ~
Advocate whole-of government participation. 

Identify national/municipal/community development priorities. 

Develop strategic and organizational objectives that promote risk reduction.

Risk Reduction Framework
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RVA Process

Risk & 

Vulnerability

Assessment

Cost - Benefit

Analysis

Risk Reduction Policy 

Implementation

Mitigation

Measures

• Reports

• Interviews

• Databases

Catalog of 

Hazard 

Occurrences

• Frequency / 

Probability

• Potential impacts

• Models

Hazard Risk 

Maps

• Define/Identify

• Collect Data

Vulnerability 

Maps

• Economic

• Societal 

Annualized 

Losses

Identify 

Hazards

Inventory

Assets

Assess 

Losses

Profile 

Hazards
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Identify the Hazards

 Research the hazards

 Historical accounts, duration, location, 
severity or magnitude, property damage, 
loss of life, cost of recovery.

 Access data and information sources

 Hazard mitigation plans, regional reports 
and studies, Internet resources, local 
newspapers, personal interviews with 
government agency representatives, 
professional experts, GIS user groups, 
and residents.
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Identify the Hazards
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Event 

Name or 

Type 

Date and 

Duration 

Severity 

(Category) 

Geographical 

Extent 

Deaths / 

Injuries 

Estimated Losses ($) 

Un-

named 

hurricane 

 

January 

29-30, 

1966 

Category 2 

100+ mph 

gusts 

Throughout 

Tutuila 

90/0 4.3 million 

Hurricane 

Tusi 

January 

16-20, 

1987 

Category 3, 

Max sustained 

winds 110 

mph, gusts to 

120mph 

Manu’a 

Islands 

0/0 5 - 10 million 

Hurricane 

Ofa 

February 

2-4, 1990 

Category 2, 

Max sustained 

winds 90 mph, 

gusts to 

100mph, 20+ 

inches of rain, 

high surf, 

storm surge, 

10+ landslides 

Islands of 

Tutuila, 

Aunu’u, Ofu, 

Olesega, 

Ta’u, and 

Swains  

10/0 10 million (PPG);  

Public losses 

28,761,983 (FEMA);  

Damage to roads 

4,400,000 (FEMA); 

$200,000 

(ReIns:Swiss) 

Hurricane 

Val 

December 

6-10, 

1991 

Category 3, 

Max sustained 

winds of 100 

mph, gusts to 

123 mph, high 

surf, storm 

surge, 20+ 

inches of rain 

Tutuila and 

Manu’a 

Islands 

15/0 13 million (PPG);  

Public losses 

80,473,533 (FEMA);  

50-80 million overall 

damage to seaport,  

11 million to seaport 

infrastructure (AS 

Dir. Port Authority); 

$167,700 

(ReIns:Swiss) 

 

 

Identify the Hazards

Catalog of 

Hazard 

Occurrences
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Identify 

Hazards

Inventory

Assets

Assess 

Losses

Profile 

Hazards

Mitigation

Options

Separate analysis of each hazard type:

• Determine the frequency of occurrence

• Probability of future occurrence

• Potential magnitude or intensity

• Geographical extent

Profile the Hazards
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Hazard Type Potential Impacts Count Time 

Period 

(years) 

Frequency 

(% chance  

per year) 

Probability 

of 

Occurrence  

Estimation 

of 

Accumulated 

Losses ($) 

Earthquakes 

 

 Damage to infrastructure and buildings 

 Injuries, loss of life 1 450 0.2% Low  

Floods 

 

 Damage to roads, homes, businesses 

 Loss of access to emergency services 

 Inundation of urban and low-lying areas 

 Erosion 

 Landslides 

 Power failures 

4 36 11% High $9,525,000 

Landslides 

 

 Injuries, loss of life 

 Loss of access to emergency services 

 Property loss 

 Blocked or damaged roads, buildings 

 Liquefaction of fill soil types. 

 Amplified ground shaking of unconsolidated soils. 

5 24 20.8% High  

Tropical 

Cyclones 

(including 

storm surge) 

 Flooding rainfall 

 High wind damage to infrastructure and buildings 

 High surf, storm surge, coastal erosion 8 32 25% High $105,000,000 

Tsunamis 

 

 Inundation of low-lying areas 

 Injuries, loss of life 

 Damage to buildings and infrastructure 

 Coastal erosion 

2-3 50 4% to 6% Medium  

Example Data

Profile the Hazards
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• Visualization of Hazard Risk Areas
– GIS used to identify and map hazard risk areas.

– Determine vulnerability to jurisdictions, critical facilities, and structures.

Profile the Hazards:
GIS in the Hazard Analysis

Hazard Risk 

Maps
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Inventory Assets

Identify 

Hazards

Inventory

Assets

Assess

Losses

Profile

Hazards

Mitigation

Options

Inventory Assets
• What is important to community 

• What is at risk? Vulnerable?

• Facilities, infrastructure, business, 

populations

• Collect additional data.

• Visualize in GIS
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Example of Critical Facilities Data Collection

Facility Type Item Name Location Ownership Point of Contact Phone UTM UTM Estimated Employees

Number X Y Cost ($) Number

Communications 55 American Samoa 

Telecommunication 

Authority (ASTCA)

Fagatogo ASG Mr. Aleki Sene 633-1221

$960,000

Communications 56 Blue Sky Company Tafuna Ms. Faye Rose 699-7669 $400,000

Communications 57 KVZK-TV Fagatogo ASG Ms. Vaoita Sotoa 633-4191 $792,000

Communications 58 KSBS Radio Station Faga’alu A. Sene Ms. Esther Prescott 633-7000 $384,000

Communications 59 KKHJ Radio Station Pago Pago Mr. John Summers 633-7344

Communications 60 Showers of Blessing Nu’uuli G. Sword Mr. Gary Sword 699-8123

Communications 61 Am. Samoa Cablevision Nu’uuli 699-1132

Fire 62 DPS – Fire Division Fagatogo ASG DPS, Commisioner  633-5858  $384,000

Fire 63  Sub-station West Tafuna ASG Watch Commander 699-1911 $336,000

Fire 64 Sub-station East Faga’itua ASG Watch Commander 622-7250 $288,000

Government 65 ASG Gov.'t Bldgs. Fagatogo ASG Chief of Staff 633-4116

Hospital 66 LBJ Tropical Medical 

Center

 Faga’alu ASG Chief Executive Officer  633-1594

633-1222 

Police 68 DPS Central Station  Fagatogo ASG DPS, Commisioner  633-1111 $616,000

Police 69 Tafuna Sub-station Tafuna ASG Watch Commander 699-1911

Police 70 Faga’itua Sub-station Fagaitua ASG Watch Commander 622-7250 $144,000

Transportation 77 PPG International Airport Tafuna ASG

Transportation 78 Pago Pago Container 

Dock

Fagatgogo ASG

Transportation 79 Inter-Island Ferry 

Terminal

Fagatogo ASG

Utilities 80 ASPA Tafuna Plant Tafuna ASG Mr. Abe U. Malae 644-2772

Utilities 81 ASPA Satala Plant Satala ASG Mr. Abe U. Malae 699-1234

Inventory Assets: DataCollection
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Critical Facilities as processed from CAD data, and 
verified against the Ikonos Imagery

Inventory Assets
GIS Data Collection/Processing
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Velocity Wave Hazard (VE) Zones displayed in context with 

Critical Facilities and basic infrastructure

Vulnerability Maps
Tsunami & Storm Surge Hazard

Vulnerability 

Maps
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Vulnerability Maps
Landslide Hazard

Landslide Hazard displayed in context with Critical Facilities 

and basic infrastructure

Vulnerability 

Maps
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Summarize Vulnerability of Critical 

Facilities to Each Hazard

 

 

County  Village Facility 

Name 

Number 

of 

Buildings 

Function  Earthquake 

 

Flood Landslide Storm 

Surge / 

Tsunami 

Maoputasi Fagatogo 

American 

Samoa 

Telecom. 1 Communications Medium Low Low High 

Maoputasi Utulei 

Dept of 

Ed. 1 Government Medium Low Medium High 

Maoputasi Fagatogo 

High 

Court 1 Government Medium Low Low High 

Maoputasi Fagatogo 

Inter-

island 

Ferry 

Terminal 1 Transportation Medium Low Medium High 

Maoputasi Fagatogo 

DPS Fire 

Division 2 Fire Medium Low Medium High 

Maoputasi Fagatogo 

Container 

Dock 1 Transportation Medium Low High High 

Maoputasi 

Pago 

Pago 

District 

Court 1 Government Medium Low Low High 

Maoputasi Satala 

Star Kist 

Samoa 

Co. 2 Commercial Medium Medium Medium High 
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Assess Losses

Identify

Hazards

Inventory

Assets

Assess

Losses

Profile

Hazards

Mitigation

Options

Assess Losses

• What are potential losses?

• Facilities, infrastructure, business, 

populations

• Estimate annualized losses

• How much can you afford to lose?
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Loss Estimation for Critical Facilities 

Tutuila, American Samoa

County  Village Name Function  Number 

of 

Employees 

Estimated 

Replacement 

Cost ($) 

Critical 

Facilities 

Ownership 

Approx. 

Value 

Contents 

($) 

1
st
-Floor 

Flood 

Elevation 

(feet) 

Lealataua Leone 

Leone 

High 

School School/Shelter  $1,960,000 Gov’t. 

 

 

$1,960,000 53 

Maoputasi Fagaalu 

KSBS 

Radio 

Station Communications 10 $384,000 Private 

 

 

$384,000 15 

Maoputasi Fagaalu 

LBJ 

Tropical 

Medical Hospital 500 $18,836,193 Gov’t. 

 

 

$28,254,289 17 

Maoputasi Fagatogo 

ASG 

Gov't 

Bldgs. Government  $14,000,000 Gov’t. 

 

 

$14,000,000 12.5 

Maoputasi Fagatogo 

DPS 

Central 

Station Police 230 $770,414 Gov’t. 

 

 

$1,155,621 8 

Maoputasi Fagatogo 

DPS 

Fire 

Division Fire 25 $150,000 Gov’t. 

 

$225,000 6 

Tualauta Tafuna 

PPG 

Intl. 

Airport Transportation 77 $69,080,080 Gov’t. 

 

$69,080,080 15.5 
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Risk Communication
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Asia Pacific Natural Hazards Atlas
Web-based, Geospatial Information Application Supporting Regional 

Hazard and Vulnerability Assessments

Natural Hazards
• Tropical Storms

• Wildfires

• Earthquakes

• Tsunamis

• Volcanoes

• Floods

Risk Exposure
• People

• Infrastructure

http://atlas.pdc.org
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Simplify, Integrate, Understand Risk …

 Simplify

 Integrate …

 Intensity 
Zones (EQ & 
Storms)

 Infrastructure

 Danger Zones

 Population at 
Risk

May 11, 2006
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Community-based Risk 

Reduction / Emergency 

Preparedness Case 

Study

Phu Tho Province (Viet Nam)
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Phu Tho Province Flood Inundation

Purpose: To better understand potential inundation 

areas and resulting impacts of flooding.

• Scenario: hypothetical breaching 

of dykes along Black & Red rivers

• Reduce impacts to lives and 

property

• Allow Disaster Management 

officials to refine mitigation 

options and evaluate 

preparedness plans, including 

warning systems and evacuation 

procedures

• Modeled using the DHI MIKE 21 

Flood model
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Internet Image 

Services
• Yahoo!

• Microsoft

• Google

Dyke Management 

Center, Vietnam
• Facilities 

• Dyke system works

• Transportation 

• Boundaries

• MIKE Flood Model

• Topo Maps

Data Characterized by Location

D = Dynamic / 

Near Real-Time

Pacific Disaster 

Center, Hawaii
• Active Hazards (D)

• TRMM (D)

• DFO (D)

• Hydro-Met (D)

• Hazards & Products

User

Vietnam Atlas Data



(c) Copyright 2007 - PDC

Key Infrastructure Data Collection
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Run Flood Model

Elevation Data: 20-

Meter created by PDC

Modeling Analyst

Graphical Output

Dyke #1 Model Assumptions

River: Black River

Dyke Height: 5 meters

Rate Discharge:

300 cubic 

meters/second

Estimated Breach 

Size: 80 meters 

Model Input 

Parameters
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Consequence Assessment
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Real-Time Hydro/Met Data
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Viet Nam Hazards Atlas

http://www.ccfsc.org.vn/atlas
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Contact Information:

Mr. Todd Bosse
Sr. Geospatial Information Analyst

Pacific Disaster Center
1305 N. Holopono St., Suite 2

Kihei, HI 96753 USA
808.891.7943

tbosse@pdc.org
http://www.pdc.org

Visit AP Hazards Atlas at:

http://atlas.pdc.org

http://www.pdc.org/

