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Disaster Analysis and Response
With

High Resolution Satellite Imagery

CAP REGIONAL CONFERENCE & WORKSHOP
BARBADOS
JUNE 2007

Preparation is Key

• Planning
• Acquisition
• Delivery
• Recovery

Planning Planning

Planning

• Disaster Preparedness
• Disaster Recovery

Planning

• Put a Plan In Place
• Eastern Caribbean – UNDP
• Lessons Learned - Grenada
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Acquisition

Grenada Experience
• GeoOrbis Provide Pre and Post Ivan to 

Grenada Directly
• UNDP Provided GIS and RS Support to 

Grenada – Post Emily
• Post Emily UNDP Pre-Arranged for High 

Resolution Imagery Acquisition to Support 
Assessment and Recovery Process

Delivery

Challenges
• Delay in Order Caused Delay in Delivery
• Loss of Equipment During Ivan in 2004

Approach – based on discussion with local counterparts

• Delivery of Imagery to Key Agencies (Local 
and NGOs)

• Supporting h/w and s/w
• Provision of Associated Training

Recovery

Recovery
• Development of Risk Mapping which can 

Immediately be used in Recovery Process
• Developing Base-Line Data on Disasters
• Post Disaster Assessments and Validation of 

Risk Assessments and Vulnerability Analyses
• Sector Planning – e.g Housing, Agriculture, 

Tourism

1 Full resolution DDL is only available to US Government approved customers;
VGT of aggregated data (0.82 meter GSD or coarser) is more broadly available.

1 day2 days3.5 daysAve. Revisit (to 40°latitude target)

Virtual Ground 
Terminal (VGT)

320 Mbps

137 Gbits

Reaction Wheels

Single Scene 
(<10°off nadir)

1 X

16.5 km

2.4 meters

0.61 meters

Pan / 4 MS

900 Kg (2000 lbs) 

450 km

2,745 Kg (6,050 lbs)2,500 Kg (5,500 lbs)Weight Class

16.4 km16.4 kmSwath Width

0.46 meters (0.5 m)0.46 meters (0.5 m)Panchromatic Resolution (nadir)
1.8 meters (2.0 m)NAMultispectral Resolution (nadir)

Pan / 8 MS PanSpectral Characteristics

Direct Downlink, VGTRapid Delivery Options

800 MbpsWideband Link Rate

1600 GbitsOnboard Storage

Control Moment GyrosPrimary Attitude Control Mechanism

2 x 2 Scenes (<30°off nadir)
1X10 Scenes (<30°off nadir)

Single-Pass Stereoscopic Coverage

4.5X per satelliteMonoscopic Area Coverage

770 km450 kmOperational Altitude
QuickBird WorldView-1 WorldView-2

Grenada:  Aftermath of Hurricane Ivan
•90% of Housing Destroyed or Damaged
•92% Defoliation

Grenada:  Aftermath of Hurricane Ivan
•90% of Housing Destroyed or Damaged
•92% Defoliation

NOAA Weather Satellite Image: 
8 September

QuickBird High Off-Nadir Natural Color Images: 
14 September

DigitalGlobe: 
Tasking of Grenada

DigitalGlobe: 
Tasking of Grenada

QuickBird Acquisition:  14 September 2004QuickBird Acquisition:  14 September 2004

Grenada

QuickBird imaged 
Grenada on 
September 14th at 
39 degrees off-
nadir. 

The collected 
imagery, although 
non-standard, still 
enables a detailed 
analysis of post-
Hurricane Ivan 
damage. 

Collection 
Continued through 
October 15th.   

Approximate location  
of QuickBird at imaging
time (10:37 A.M. local)

Approximate 
QuickBird orbit path
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QuickBird: 
Tasking Path

QuickBird: 
Tasking Path Pre Ivan ImageryPre Ivan Imagery

APR 26, 2003

MAR 31, 2002

MAR 31, 2002

FEB 3, 2004

DEC 29, 2003

Imagery Collection  Imagery Collection  

SEPT 19 SEPT 24 SEPT 27

OCT 2 OCT 7 OCT 15

Grenada: Southwest 
Peninsula  

Grenada: Southwest 
Peninsula  

Port Salines International Airport

Prickly Bay

QuickBird Multispectral Image: 14 September 2004

Parc a Beouf Beach

Frequente

True Blue
Bay

Grenada: Grand 
Anse Beach 

Grenada: Grand 
Anse Beach 

Before Hurricane IvanBefore Hurricane Ivan

26 April 2003

N

Grenada: Grand 
Anse Beach 

Grenada: Grand 
Anse Beach 

After Hurricane IvanAfter Hurricane Ivan

19 September 2004

Roofs Damaged

Roofs Damaged
And/or Destroyed

N
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Grand AnseGrand Anse
Before Hurricane IvanBefore Hurricane Ivan

2 March 2003

N

Grand AnseGrand Anse
After Hurricane IvanAfter Hurricane Ivan

19 September 2004

Homes Damaged
And/or Destroyed

N

Blue Tarps
On Roofs

Homes Damaged
And/or Destroyed

Roof Destroyed

Grand AnseGrand Anse
After Hurricane IvanAfter Hurricane Ivan

19 September 2004

N N

15 October 2004

Grand AnseGrand Anse
After Hurricane IvanAfter Hurricane Ivan

19 September 2004

N

15 October 2004

N

Residential Residential 
Before Hurricane IvanBefore Hurricane Ivan

26 April 2003

N

Residential Residential 
After Hurricane IvanAfter Hurricane Ivan

19 September 2004

Homes Damaged
And/or Destroyed

N
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Grenada: Airport Grenada: Airport 
Before Hurricane IvanBefore Hurricane Ivan

26 April 2003

N

Grenada: Airport Grenada: Airport 
After Hurricane IvanAfter Hurricane Ivan

19 September 2004

Buildings Damaged
And/or Destroyed

N

Grenada: Port Grenada: Port 
Before Hurricane IvanBefore Hurricane Ivan

26 April 2003

N

Grenada: Port Grenada: Port 
After Hurricane IvanAfter Hurricane Ivan

19 September 2004

Buildings Damaged
And/or Destroyed

N

Aftermath of Hurricane Katrina: 
New Orleans, LA
August 31, 2005

Aftermath of Hurricane Katrina: 
New Orleans, LA
August 31, 2005

NOAA Weather Satellite Image: 
August 29, 2005 New Orleans, LA:  Before the 

Storm
New Orleans, LA:  After the 

Storm

Approximate
Extent of Flooding

Approximate
Extent of Flooding

SuperdomeSuperdome

SuperdomeSuperdome

August 31, 2005 
Collection

August 31, 2005 
Collection

New Orleans, LA

Slidell, LA

Lake Pontchartrain

Biloxi, MS

DigitalGlobe Browse Imagery
Catalog IDs: 

10100100047CEC01 
10100100047CEC02
10100100047CEC03
10100100047CEC04
10100100047CEC05
10100100047CEC06
10100100047CEC07
10100100047CEC08
10100100047CEC09
10100100047CEC0A
10100100047CEC0B

CEC01CEC01

CEC04CEC04

CEC05CEC05

CEC06CEC06

CEC07CEC07

CEC08CEC08

CEC09CEC09

CEC0ACEC0A

CEC03CEC03

CEC02CEC02

QuickBird imaged a 
diagonal strip from 
Biloxi, Mississippi to 
southwest of New 
Orleans, LA  on August 
31, 2005 at approx. 40 
degrees off-nadir. 

NN

CEC0BCEC0B
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New Orleans:  
A City Under Water

New Orleans:  
A City Under Water

QuickBird Natural Color Multispectral Image
August 31, 2005

Lake PontchartrainNN

Superdome

City 
Park

Mississippi River

New Orleans:  
A City Under Water

New Orleans:  
A City Under Water

QuickBird Color-Infrared Multispectral Image
August 31, 2005

Lake Pontchartrain

City 
Park

SuperdomeSuperdome

NN

Boundary line shows 
approximate extent 

of flooding

Boundary line shows 
approximate extent 

of flooding

Boundary line shows 
approximate extent

of flooding

Boundary line shows 
approximate extent

of flooding

New Orleans:  
A City Under Water

New Orleans:  
A City Under Water

QuickBird Natural Color Image
August 31, 2005

Louisiana
Superdome
Louisiana
Superdome

10

10

NN

Levee Break: Industrial 
Canal

Levee Break: Industrial 
Canal

QuickBird Natural Color Multispectral Image
August 31, 2005

Mississippi RiverMississippi River

NN

Location of       
breaks in levee

Location of       
breaks in levee
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Levee Breaks:
Industrial Canal

Levee Breaks:
Industrial Canal

~ 800 feet 
break in levee

Flooded 
Residential Area

Flooded 
Residential Area

QuickBird Natural Color Multispectral Image
August 31, 2005

~ 500 feet

29-58-21N
90-01-24W
29-58-21N
90-01-24W

Levee Breaks:
Industrial Canal

Levee Breaks:
Industrial Canal

Before Hurricane KatrinaBefore Hurricane Katrina After Hurricane KatrinaAfter Hurricane Katrina

Broken 
Levee
Broken 
Levee
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Flooded
Residential 
Area

QuickBird Natural Color Image
August 31, 2005

QuickBird Natural Color Image
January 7, 2003

NNNN

Flooded
Residential 
Area
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Levee Breaks:
17th Street Canal

Levee Breaks:
17th Street Canal

Before Hurricane KatrinaBefore Hurricane Katrina After Hurricane KatrinaAfter Hurricane Katrina

Broken 
Levee
(~475 feet)

Broken 
Levee
(~475 feet)
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th
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Flooded
Residential 
Area

QuickBird Natural Color Image
August 31, 2005

QuickBird Natural Color Image
September 16, 2004

NNNN

Flooded
Residential 
Area

Levee Breaks: 
London Ave. Canal

Levee Breaks: 
London Ave. Canal

Before Hurricane KatrinaBefore Hurricane Katrina After Hurricane KatrinaAfter Hurricane Katrina

QuickBird Natural Color Image
August 31, 2005

QuickBird Natural Color Image
September 16, 2004

Flooded
Residential 
Area

Flooded
Residential 
Area

Broken 
Levee

Robert E Lee Blvd Robert E Lee Blvd

QuickBird Imagery

Tsunami Aftermath: Banda Aceh, 
Indonesia

Tsunami Aftermath: Banda Aceh, 
Indonesia

Banda Aceh:  QuickBird Overview Image
28 December 2004

Grand Mosque:  After the Tsunami Banda Aceh:  Destroyed Homes and Storm Debris

Extent of Coverage: 
December 28, 2004

Extent of Coverage: 
December 28, 2004

Approximate
Extent of QuickBird
Images (Dec 28, 

2004)

Banda Aceh, 
Indonesia

Banda Aceh, 
Indonesia

City of 
Banda Aceh

City of 
Banda Aceh

N

Tanjung Labuhan

QuickBird Browse Image: December 28, 2004

Concrete
Plant/Facility

The city of Banda Aceh, 
Indonesia suffered 
catastrophic damage as a 
result of the tsunami that 
struck on December 26, 2004. 

QuickBird imagery of 
December 28, 2004 clearly 
revealed the extent of 
flooding, and widespread 
devastation to the city and 
surrounding areas.  

Flooded
Areas

Flooded
Areas Approximate

area of tsunami-
associated damage

Approximate
area of tsunami-
associated damage

Banda Aceh,
Indonesia: Overview

Banda Aceh,
Indonesia: Overview

QuickBird Natural Color Image
December 28, 2004

Extensive 
Amounts  Of
Debris/Damage

Extensive 
Amounts  Of
Debris/Damage

Destroyed
Shoreline/Town

Flooded
Areas

Flooded
Areas

3.3km

Flooded
Areas

Flooded
Areas

Grand Mosque

N
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Banda Aceh: Grand 
Mosque (Before)

Banda Aceh: Grand 
Mosque (Before)

QuickBird Natural Color Image
June 23, 2004

Banda Aceh:
A Destroyed City

Banda Aceh:
A Destroyed City

Grand MosqueGrand Mosque

QuickBird Natural Color Image
December 28, 2004

Flooded Land
and Destroyed Buildings

Flooded Land
and Destroyed Buildings

Mud and Debris
on Field

Banda Aceh:
Grand Mosque (After) 

Banda Aceh:
Grand Mosque (After) 

Source:  AP Photo

QuickBird Natural Color Image
December 28, 2004

Debris/Flooded
Area

Debris/Flooded
Area

Mud and DebrisMud and Debris

Banda Aceh:
Grand Mosque (3 Months Later)

Banda Aceh:
Grand Mosque (3 Months Later)

QuickBird Natural Color Image
March 20, 2005

Mosque 
Grounds  Cleaned
Of Debris/Mud

Mosque 
Grounds  Cleaned
Of Debris/Mud

Northern Shoreline:  
Before the Tsunami
Northern Shoreline:  
Before the Tsunami

QuickBird Natural Color Image
June 23, 2004

Ferry 
Harbor

Northern Coastline:
After the Tsunami

Northern Coastline:
After the Tsunami

QuickBird Natural Color Image
December 28, 2004

Heavily Eroded ShorelineHeavily Eroded Shoreline

Completely 
Destroyed Buildings

Completely 
Destroyed Buildings

Missing
Shoreline

Missing
Shoreline

Ferry 
Harbor

Flooded
Fields
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Banda Aceh:
Ferry Harbor Before

Banda Aceh:
Ferry Harbor Before

Ferry 
Harbor

N

Ferry Boat/Barge

QuickBird Natural Color Image
June 23, 2004

June 23, 2004

Banda Aceh:
Before the Tsunami 

Banda Aceh:
Before the Tsunami 

QuickBird Natural Color Image
June 23, 2004

Banda Aceh:
After the Tsunami

Banda Aceh:
After the Tsunami

QuickBird Natural Color Image
December 28, 2004

Flooded Fields/Crops Flooded Fields/Crops 

Completely 
Destroyed Buildings

Completely 
Destroyed Buildings

Banda Aceh:
Before the Tsunami

Banda Aceh:
Before the Tsunami

QuickBird Natural Color Image
June 23, 2004

Banda Aceh:
After the Tsunami

Banda Aceh:
After the Tsunami

QuickBird Natural Color Image
December 28, 2004

Massive Piles
of Debris

Massive Piles
of Debris

Flooded 
Areas

Flooded 
Areas

Barge/Ferry
Pushed inland
(~ 2.3 km)

Barge/Ferry
Pushed inland
(~ 2.3 km)

Banda Aceh:
After the Tsunami (3 Months)

Banda Aceh:
After the Tsunami (3 Months)

QuickBird Natural Color Image
March 20, 2005

Barge/Ferry
Still Present

Barge/Ferry
Still Present

Most Debris
Removed
From Area

Most Debris
Removed
From Area
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Banda Aceh:
Ferry Harbor After

Banda Aceh:
Ferry Harbor After

Boat/Barge in Middle of Debris
After Tsunami

Boat/Barge in Middle of Debris
After TsunamiQuickBird Natural Color Image

December 28, 2004
December 28, 2004

Position of Boat
Before Tsunami

December 28, 2004

Banda Aceh:
Before the Tsunami

Banda Aceh:
Before the Tsunami

Bridge Location: 5-32-32N
95-16-59E

Bridge Location: 5-32-32N
95-16-59E

QuickBird Natural Color Image
June 23, 2004

Banda Aceh:
Immediately After

Banda Aceh:
Immediately After

Flooded/Destroyed
Village 

Flooded/Destroyed
Village 

QuickBird Natural Color Image
December 28, 2004

Three Months
After the Tsunami

Three Months
After the Tsunami

QuickBird Natural Color Image
March 20, 2005

Area being 
regraded/bulldozed
Area being 
regraded/bulldozed

Bridge Location: 5-32-32N
95-16-59E

Bridge Location: 5-32-32N
95-16-59E

Banda Aceh:
IDP Shelters
Banda Aceh:
IDP Shelters

Location:  5-28-40N
95-14-42E

Location:  5-28-40N
95-14-42E

QuickBird Natural Color Image
December 28, 2004

QuickBird Natural Color Image
March 20, 2005

MosqueMosque

Mostly Destroyed
Village

New BuildingsNew Buildings
Tents/Temporary

Shelters
Tents/Temporary

Shelters

MosqueMosque

Banda Aceh:
IDP Shelters
Banda Aceh:
IDP Shelters

Camp Location:  5-29-06N
95-15-12E

Camp Location:  5-29-06N
95-15-12E

QuickBird Natural Color Image
March 20, 2005

Tents
and Temporary Shelters
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Contact:
Craig Batstone

Managing Director
GeoOrbis, Inc.

cbatstone@geoorbis.com
246.266.5665


