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- A center created to establrsh access to new and more
effective information resources supporting all levels
of emergency management

- An mformatron resource and technology
applrcatrons center provrdrng products and services
to the emergency management agencres and
organrzatrons In the Pacrfrc " -

. A public- private partner‘ship Azz"enablin"g the PDC to
enter into contractual agreements and develop
externally funded prorects | -

- University of Hawarr IS the Managing Pa%igtner.
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The goal To manage nsk reduce vulnerability, and
promote sustalnable and reS|I|ent 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.

v

Risk & zMiti ation f - Risk Reduction
Vulnerability Mea?sures — Policy
Assessment : nalysis | Implementation

/N PACIFIC
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Vulnerabilit K Mitigation [ Risk Reduction Policy
y g Measures Implementation
Assessment 1
Identify X Profile ,| Inventory |  Assess
Hazards Hazards Assets | Losses B
* Frequency / . .
 Reports - :
Probability « Define/ldentify » Economic

 Interviews
« Databases

Potential impacts
Models

Catalog of
Hazard
Occurrences

Hazard Risk
Maps

« Collect Data

Vulnerability
Maps
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= I ‘ e n t | fy th e H aZa rd S

N Research the hazards

Hrstorrcal accounts -duration, location,
severity or magnrtude property damage,
loss of Irfe cost of recovery.

B Access clata and mformatron sources

Hazarcl mrtrgatren pIans regronal reports
and studies, Internet resources, local
newspapers personal interviews with
government agency representatrves
professional experts GIS user groups
and residents. |
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“Identify the Hazards

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

5-10 million

Hurricane

—~r_

Catalog of
Hazard
Occurrences

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 million (PPG);
Public losses
28,761,983 (FEMA);
Damage to roads
4,400,000 (FEMA);
$200,000
(Relns: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

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
(Relns:Swiss)




.......................... P r0f| | e the Hazards

Identify Profile Inventory |  Assess
Hazards Hazards | Assets 1 Losses

Separate analy5|s of each hazard type

e Determine the frequency of occurrence |
- Probability of future occurrence Mitigation §
» Potential magnitude or mtensrty Options

- Geographical extent
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Proflle the Hazards

ExampleD ata

Hazard Type

Potential Impacts

Frequency
(% chance
per year)

Probability
of
Occurrence

Estimation
of
Accumulated
Losses (3$)

Earthquakes

Damage to infrastructure and buildings
Injuries, loss of life

0.2%

Low

Damage to roads, homes, businesses
Loss of access to emergency services
Inundation of urban and low-lying areas
Erosion

Landslides

Power failures

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.

Tropical
Cyclones
(including
storm surge)

Flooding rainfall
High wind damage to infrastructure and buildings
High surf, storm surge, coastal erosion

$105,000,000

Tsunamis

Inundation of low-lying areas

Injuries, loss of life

Damage to buildings and infrastructure
Coastal erosion

4% to 6%
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GIS in the Hazard Analysis

. Vlsuallzatldn af Hazard Risk Areas Hazard Risk

- GIS used to |dent|fy and map hazard risk areas. —
Determlne vulnerablllty to jUI‘ISdICtIOnS cr|t|cal facilities, and structures.

Earthquake Intensnty Zones

Troplcal Storm Intensity Zones

Legend
Tropical Storm Intensity Zones

Paracel Is.

Thailand

Cambodia
Y o

Spratly Is.

B}{n’ei 5
Malaysia -

Indonesia

; & Papua New Guinea

Christmas |. Christmas |.

Cocos Is.
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................................ Inve ntory Assets

Identify Profile ~.| Inventory | Assess

Hazards Hazards Assets | Losses

I nvento ory Assets _ :

* What | |s |mportant t@ communlty

» What is at risk? Vulnerable?
» Facilities, infrastructure, busmess Mitigation
populations Options

« Collect additional data.
- Visualize in GIS

/™ PACIFIC
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Example of Critical Eacilities Data Collection

Facility Type Item Name Location Ownership Point of Contact Phone UtMm UtMm Estimated | Employees
Number X Y Cost ($) | Number
Communications 55 [American Samoa Fagatogo ASG Mr. Aleki Sene 633-1221
Telecommunication
Authority (ASTCA) $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 |ASGGov.'t Bldgs. Fagatogo ASG Chief of Staff 633-4116
Hospital 66 [LBJ Tropical Medical Faga’alu ASG Chief Executive Officer 633-1594
Center
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  |PPGInternational Airport |Tafuna ASG
Transportation 78  [Pago Pago Container Fagatgogo ASG
Dock
Transportation 79 |Inter-Island Ferry Fagatogo ASG
Terminal
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
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Ve|OCIty Wave Hazard (VE) Zones displayed in context with
" Crltlcal FaC|I|t|es and basic infrastructure

Tutuila, American Samoa
Tsunamu and Storm Surge Hazard Areas

- -,"-‘ /’ \\
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FEMA Flood Insurance Rate Map Zones [ Govornmant
- VE - Volocity (Wave Action) Hazard Area [i Hospital
Critical Facilities [T oo
B commercial || Processing Site
B comnmunications [ schoolshetter |
] Fice I vransportation X a .
: Fuel Storage [: Utilties \ \\‘/“ J
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Landsllde Hazard

Landsllde Hazard dlsplayed In context with Critical Facilities
" and basic. Infrastructure

Figure 16

¥ ) T
’ Tutuila, American Samoa

4 Landslide Hazard Areas

Legend
Landslide Risk Fuel Storage

High Government

Medium L ] Hospital
Critical Facilities [ | Police ol
- Commercial :] Pracessing Site
- Communications : School/Shelter

Fire I Transportation

[ utities 4
Roads . PACIFIC
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County  Village Facility =~ Number Function Earthquake Flood Landslide Storm
Name of Surge /
Buildings Tsunami
American
Samoa
Maoputasi Fagatogo Telecom. 1 Communications Medium Low Low High
Dept of
Maoputasi Utulei Ed. 1 Government Medium Low Medium  High
High
Maoputasi Fagatogo Court 1 Government Medium Low Low High
Inter-
island
Ferry
Maoputasi Fagatogo Terminal 1 Transportation ~ Medium Low Medium  High
DPS Fire
Maoputasi Fagatogo Division 2 Fire Medium Low Medium  High
Container
Maoputasi Fagatogo Dock 1 Transportation ~ Medium Low High High
Pago District
Maoputasi Pago Court 1 Government Medium Low Low High
Star Kist
Samoa
Maoputasi Satala Co. 2 Commercial Medium Medium Medium  High

Lo TIrCTT



- Assesslosses

|dentify Profile .| Inventory

ASSess
L_osses

Hazards | - Hazards Assets

ASSess Losses

- What are potentlal Iosses’?

» Facilities, mfrastructure busmess
populations ~

« Estimate annualized Iosses 1 |
« How much can you afford to Iose’)

(c) Copyright 2007 - PDC

Mitigation
Options
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Tutuila, Amencan Samoa
Riverine Flooding Hazard Areas

...... | Tutuila, American San
Riverine Flooding Hazard

County

Lealataua
Maoputasi
Maoputasi
Maoputasi
Maoputasi
Maoputasi

Tualauta

Village

Leone

Fagaalu

Fagaalu

Fagatogo

Fagatogo

Fagatogo

Tafuna

Leone
High
School
KSBS
Radio
Station
LBJ
Tropical
Medical
ASG
Gov't
Bldgs.
DPS
Central
Station
DPS
Fire
Division
PPG
Intl.
Airport

Samoa

Tutuila, American Samoa '
Riverine Flooding Hazard Areas

Function Number Estimated
of Replacement
Employees  Cost ($)

School/Shelter - $1,960,000

Communications 10 $384,000
Hospital 500 $18,836,193
Government - $14,000,000
Police 230 $770,414
Fire 25 $150,000
Transportation 77 $69,080,080

Critical
Facilities
Ownership

Gov'’t.

Private

Gov'’t.

Gov't.

Gov'’t.

Gov'’t.

Gov'’t.

Approx.
Value
Contents

(%)

$1,960,000

$384,000

$28,254,289

$14,000,000

$1,155,621

$225,000

$69,080,080

1%-Floor
Flood

Elevation
(feet)

53

15

17

12.5

15.5

oL Ta T T




~ Risk Communication
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‘€ PDC American Samoa Map Service - Windows Internet Explorer
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C [ ] : A A P m P 22
W A {'5’3 } v { '€ Pacific Disaster Center - Intr... ) ‘PDC American Samoa Ma... X ‘ l | Home ~ [ Feeds (D f=h Print  ~ J Page v O Tools ~

PDC American Samoa Map Service

Data download instructions

Layers

J[_g Layers
-GN Facices
-G Demoyashy

-GN Ao

TOC Help
u Closad group, click to open
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Web based Geospatlal Inf—ormatlon Application Supporting Regional
: Hazard and Vulnerablllty Assessments

/2 Asia Pacific Natural Hazards and Yulnerabilities Atlas - Microsoft Internet Eap_ 3

PGS Asia Pacific Natural Hazards and ———

CENTER Vuinerabilities Atlas [Select Atlas... =

Natural Hazards

* Tropical Storms
R e a e - Wildfires

Overview S e 4 - E =1 Layers

| - A G = "° « Earthquakes

Zoom Out’ = —~ - : &
 J " B e A e - A " =
Eull Extent < ¥ ¥ d 7 l: f e : e ' Tropical Storms S TS u n am IS
Zoom Active 0 ,.. § 57 4 3 % __‘]D [}-jslorital Hazards
e 5 ] storical Storm Tracks
*Volcanoes

Wolcanic Enuptions
Wolcano Locations
Tsunami Events [ ] FI 0 O d S
Tsunarni Runups

Large Wildfires
% JD Risk & Vulnerability A
o Tectonic Plate Boundaries | ¥ R I S EX p O S u r e
Storm Intensity Zones

— Nl -People

Cities
Nucleur Power Plants

o

PDC Homepage Feedback Help Info Case Study Disclaimer

by
mb@ma

Zoom Last

* Infrastructure

Sbaoea Retef: (c) WoridSat Intemational Inc., 2004 - wew.! woddsn/da A Rights Reserved. __][_ _ || Boundaries
{c) Pacific Disaster Center | East West Center 0 c—————— D
] Hydrography

Recent Eanhquakes i [V Raster
[Rec | [oEPTH MAGNITUDE LOCATION i .
[+ [18-Jan-2005 15:30:20 [10km /5.2 ~ |CENTRAL AFGHANISTAN 1 h tt p . //atl aS . p d C . 0 rg
: i ' TOC Help B
;lclosed group, click to open

[@)54043"5'5 116°49" 12'E
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PACIFIC
May 11 2006 A) Ls ASTER Asia Pacific Natural Hazards and Vulnerabilities Atlas AR

PDC Homepage Feedback Help Info Case Study Disclaimer

/ [ Rei’reshl’hp ] I Show Legend ]

- . :.". ST ., Q- . e
S I m p I |fy B = & 3 r_@m:
.. i . O Recent Earthquakes

Integrate .... E— ¢ | e

Intensity
Zones (EQ &

Storms)

“_5@ Hazard Model Outputs
| Risk & Wulnerability

Infrastructure Sz : il S e

Danger Zones
Ve

CHANCHU {,

Population at N ;s
Risk

TOC Help

I Closed group, dick to open
- Open group, click to close
|_1/Fiidden groupflayer, dlick to make wisible
V] visible grouplayer, click to hide
I visble Iayer, but not at this scale
] partilty visible group, dick to make visible
'i::‘ Inactive layer, click to make active
) Active layer

Rasters cannot be activated

&ﬂ 15924"31'N 1259 46" 40'E ® Internet



COmmunlty based Risk
" Reduction / Emergency
"""Preparedness Case
Stu dy

Phu Tho Provmce (Vlet Nam)
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N0; Provmce Flood Inundation

Purpose To better understand potential inundation
areas and resultlng |mpacts of flooding.

Scenario: hleothetlcaI breachlng -
of dykes along Black & Red rivers

Reduce |mpacts to lives’ and
property [ |

Allow Dlsaster Management
officials to refine mltlgatlon
options and evaluate .
preparedness plans, tncludlng
warning systems and evacuatlon
procedures |

Modeled using the DHI MIKE 21
Flood model
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Viet Nam Hazards and Vulnerabilities Atlas
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——— V|etn am Atlas Data

Data Characterlzed by Location

Dyke I\/Ianagement
Center, Vietnam
 Facilities

Dyke system works
Transportation
Boundaries

MIKE Flood Model . . .
Topo Maps Internet Image
Services
* Yahoo!
* Microsoft
« Google
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" fll Banks
Q Factories

© Infrastructure
P @ Markets

A Mines

QEmesgemySeMces <  Government Facilities
P4 PostOffices

Hosoitals | @ Schools

© Cultural Sites
R Stadiums

. fi Churches

T Pagodas

© Public Facilities

L Statues
' 3K Tourism
== Clinics
f @® Commune Offices with Police
s € District Police Stati
istrict Police Station

i“J),

, ‘f # Hospitals
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Elevatlon Data 20-

Meter created by PDC

Dyke #1 Model Assumptions
River: Black River
Dyke Height: 5 meters
300 cubic
Rate Discharge: meters/second
Estimated Breach
Size: 80 meters

Model Input
Parameters

GrgaphlcaIOutput

/ FACIFIC
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Viet Nam Dyke Breach Assessment Report

1 Purpose

The purpos 2 1N c3se Siudy IS 10 belisr undarstand the INuNdallan and resuing Impacts fram
nypometcal DrEaChng of dydes @ong e SECk and Red Rivers N nonnem Vid Nam. These

scanankas approdmale plans by O
@van larger Impack 1a Bves anc
fooding condians. Impact analy
miflgation aplians and evaluale pr
mrocedwss. The scenarka was

Inirastruciure and assel dala ook
Disasker Managemem Cammitize

2 Background

ar sin El

]
ng
n

[T

Infrastructure Type

Distance
to
Hearest
Breach
Location
[ Jm} ¥

Hearest
Breach
Location

Latitud
=3

Pumping Station

0._87

Thozorug
Hong

21_247¢

105_.3134

School

Thoorug
Hong

21_2453

105 _3008

3 Conseguence Analysi

34 Scenaric Paan

School

Thoaorug
Hong

21_241%

105_ 3031

Clinic

Thoaorug
Hong

21_Z2425%

105 _2€53

Dryka #1
Rivar:

gt
=3

Estimaled Braach Sra:

Commme Office with
Police

212409

1052644

Post Office

105 .2655

e

Maodel & s eumpticns
EEEAATES

Ragt

3 melars

Fai Dlechang=.

350 qubic metars!sacand

Estimalad Breach Sre:

137 metars

Madel & s sumptions

(L Lo
River

Halght

=
Estimaled Breach Siza:

Hypothetical Scemasio

B vt s Lacaieen Maximum Weater Depth (m)

v Radroad
w— riabas) Bad
— Erydncid Rzes
w— Chbat Noad
] rrvr
o, odusct Baesdan
] P¥a ™o Province

o Ve
Eani-s
Blosi-
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-
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© Main
+ Active Hazards
© Active Hydro-Meteorological Data

TOTAL RAINFALL IN [P | RainMetStations
ONE DAY i . Water Level Stations

TRUNG T KIOU TRMM 3 Hour Rainfall

LY TION GE : TRUMM

SQNG o_l 2 B8 :._ A : £ §  TRuM fall
ME NG THTV] ~ f‘ 3 + Dyke System Works
SONG Ol R | ® Transportation
NEM GIING F SRS < Boundaries

TRMM 1 fall

O000®

€ Imagery and Elevation

TRUNG T KiU 17/07/2007

MENG T (V) 19/07/2007

MENG T(TV) 19/07/2007 ' } Rain/Met Stations

NEM GING 17/07/2007 e §

NEM GING 17/07/2007 : Qb ! Water Level Stations
NEM GING 17/07/2007 |
NEM GING 18/07/2007
NEM PG 18/07/2007
NEM PO 18/07/2007

Yy Yahoo! Imagery

Lat: 21.221 Long: 105.33

e s e———
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Max Water Depth
less than 0,5
05-10

Em10-15
B 15-20
Bl 20-25
Bl 25-30
Il higher than 3,0

Provincial Roads

Province Boundaries

Rivers

Dykes Under Grade 3
Bridges Over River
Clinics

District Police Station

http://www.ccfsc.org.vn/atlas
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+' Imagery and Elevation
© Flood Model Data
Max Water Depth

© Emergency Services
Clinics
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Contact Informatlon

S Mr Todd Bosse
L Sr. Geospatlal Information Analyst
" Pacific Disaster Center
1305 N. Holopono St., Suite 2
. Kihei, HI 96753 USA
. 808.891.7943 -
. thosse@ pdc org
http //V\ANW pdc org

Visit AP Hazards Atlas at:

httﬁ //atlas pdc org
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