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Data Issues in Disaster Monitoring

• Attributes of remotely sensed imagery

– Resolution

– Cost

• Existence of baseline data

– Recent pre-disaster imagery

– Vector data (GIS) , especially infrastructure in 

disaster area

• Data accessibility  and availability



Selecting Remotely Sensed Data

The data you select depend mostly on your 
information requirements and on the 
characteristics of the remote sensing systems 
and data available.

–spatial resolution
–spectral coverage and resolution
–geographic coverage
–temporal characteristics
–data availability
–data accessibility
–cost



Definition of Terms

• Data Availability – refers to data that have been acquired 
over an area and are able to be ordered by users. 

• Data Accessibility – is different from availability in that it 
relates primarily to the mechanics of actually locating, 
selecting, and retrieving the data you wish to use in your 
study. 

Data search and order tools (a.k.a., user interfaces) are used 

to access remotely sensed data. Data policy, including 

pricing policy, also effects data accessibility.

“Do the data exist, and if yes, how do I get them?”

…or…..
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Spatial Resolution Examples (cont.)



Role of Swath Width in Geographic 

Coverage



Variation in Mid-resolution Imagery

Landsat

ALI

ALOS

RapidEye

CBERS IRMSS

ResourceSat

LISS III+

ResourceSat

AWiFS

DMC
CBERS-3,4 WFI-2

Note:  For purposes of scene size 
comparison only.  Locations do not 

represent actual orbital paths or 

operational acquisitions.

CBERS MUXCAM

ASTER/SPOT

Satellite Sensor

Ground 

Sample 

Distance 

(m)

RapidEye REIS 6.5

ALOS AVNIR 10

CBERS-3,4 MUXCAM 20

SPOT 5 HRG 10/20

Terra ASTER 15/30/90

ResourceSat-1 LISS III+ 23.5

Landsat 7 ETM+ 15/30/60

EO-1 ALI 30

DMC MSDMC 32

ResourceSat-1 AWiFS* 56

CBERS-3,4 WFI-2 73

CBERS-3,4 IRMSS 40/80



Temporal ResolutionTemporalTemporal ResolutionResolution

Remote Sensor Data AcquisitionRemote Sensor Data AcquisitionRemote Sensor Data Acquisition

June 1, 2001June 1, 2001June 1, 2001 June 17, 2002June 17, 2002June 17, 2002 July 3, 2003July 3, 2003July 3, 2003

16 days16 days16 days

Jenson, 2000

What about trade-offs?What about tradeWhat about trade--offs?offs?



Importance of Historical Coverage

Brazilian Rain Forest - 1975 Brazilian Rain Forest - 1992



AVHRR/AVHRR/

MODISMODIS

•• spatial resolution 15m, 30m, 90mspatial resolution 15m, 30m, 90m

183 km183 km

LandsatLandsat

•• spatial resolution, 250m, 500m, 1000mspatial resolution, 250m, 500m, 1000m

•• spatial resolution, 15m, 30mspatial resolution, 15m, 30m

•• global coverage, 2 daysglobal coverage, 2 days

•• 16 day orbital repeat16 day orbital repeat
•• seasonal global coverageseasonal global coverage

TradeTrade--Offs with Selected Satellite SystemsOffs with Selected Satellite Systems

~ 10 km~ 10 km
•• spatial resolution 1m,spatial resolution 1m, 5m5m •• global coverage, decadesglobal coverage, decades

Commercial SystemsCommercial Systems

ASTERASTER
60 km60 km

•• 4545--60 day orbital repeat60 day orbital repeat

•• global coverage, yearsglobal coverage, years

MISRMISR

•• spatial resolution, 275m, 550m, 1100mspatial resolution, 275m, 550m, 1100m

360 km360 km •• global coverage, 9 daysglobal coverage, 9 days

2048 km swath2048 km swath



Spectral Coverage & Resolution



Landsat ETM+ Band Combinations

Simulated natural color ƒ(432)True Color (321) Red-Near IR-Green (342)

Mid IR-Near IR-Red (543) Mid IR-Near IR-Green (742) Mid IR-Mid IR-Red (753)

U.S. Department of the Interior
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Hurricane Katrina

Landsat



Landsat

Monitoring 

Wildfires



Haiti



Haiti
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Fig. 3. The NASA Earth Observing System (EOS) as of 2006, consisting of a

number of satellites performing a diverse range of Earth science. (courtesy 

NASA)



Data Availability and Access for Selected 
Systems

• High-Resolution Optical Systems (< 10m)

– Primarily commercial (private sector) sources

– Aerial (flown by airplane, not satellite)

– IKONOS, Worldview, Formosat, Quickbird, GeoEye, etc.)

• Mid-Resolution Optical Systems (~5- 1000m)

– Landsat Satellites

– ASTER

– SPOT

– ALOS AVNIR

– CBERS

• Coarse-Resolution Optical Systems (~> 100m)

– AVHRR

– MODIS



CEOS Land Surface Imaging (LSI) 
Constellation Portal 

http://wgiss.ceos.org











Landsat Data Access - GloVis



ASTER Data Access – Japan GDS



ASTER – Warehouse Inventory Search Tool 
(WIST)



SPOT Data Access – Sirius Online







USGS Organizational Alignment

EROS

Geography Water Geology Biology

USGS

EROS

Geography Water Geology Biology

USGS



Land Remote Sensing Program

• The USGS LRS Program is the Nation's archive for the 
world's largest collection of civilian remotely sensed 
data covering the Earth's land masses. 

• The USGS maintains millions of satellite images and 
aerial photographs that are used by researchers, in 
both the public and private sectors, to understand 
natural resources, hazards, and long-term changes. 

• The remote sensing products not produced by the 
USGS are acquired from multiple Federal, State, and 
private sector partners.

• The data and information are searchable and 
accessible online with real-time browse capability



Geographic Analysis and Monitoring  

GAM researchers use earth observation data supplied by 
land remote sensing coupled with data from many natural 
science sources and relevant socio-economic data to 
quantify the rates, identify key driving forces, and 
forecast future trends of landscape change. 

GAM studies are conducted within a geographic context 
and at a range of spatial and temporal scales in order to 
provide a comprehensive, interdisciplinary perspective. 

GAM scientists also conduct related studies about 
environmental and human health, wildfire, urban 
ecology, and natural hazards. 



Responding to Natural Hazards
LANDFIRE: a multiyear 

effort to map fire fuels 

for the nation for fire risk 

assessment.

Fire Danger Monitoring:

vegetation condition  

information for forecasting 

fire danger in support of the 

National Interagency 

Fire Center.

Monitoring Trends 

In Burn Severity: 

A multiyear effort to map 

over 10,000 major fires 

since 1984 and assess 

trends in burn severity. These activities are conducted in cooperation with DOI agencies and the 
U.S. Forest Service



Science:Science:

To promote 
applications, users, 
and knowledge of land 
information to  

better understand our 
planet

Data Acquisition/Access:Data Acquisition/Access:

To ensure that scientists, 
researchers, businesses, 
decision makers, and the 
public have ready access

to land information

Data Archives:Data Archives:

To safeguard and 
expand the 
national archive 
of remotely 
sensed land data

EROSEROS

Earth Resources Observations and Science









Landsat at USGS EROS 





Landsat 7  Scan –line Correction Problem (since 2003)



U.S. Landsat Archive Overview

(Available scenes through November 30, 2009)

• ETM+: Landsat 7

– 990,735 scenes

– 920TB RCC and L0Ra Data

– Archive grows by 260 GB Daily

• TM: Landsat 4 & Landsat 5

– 843,787 scenes

– 211TB of L0Ra Data

– Archive Grows by 40 GB Daily

• MSS: Landsat 1 through 5

– 652,088 scenes

– 19 TB of Data



Landsat Standard Products

• Pixel size: 15m/30m/30m

• Media type: Download (web-enabled)

• Product type: L1T (terrain-corrected)*

• Output format: GeoTIFF

• Map projection:UTM (Polar Stereographic for 
Antarctica)

• Orientation: North up

• Resampling: Cubic convolution

• DEM: GLS DEM (SRTM, NED, CDAD, DTED, 

GTOPO 30)

*Systematic correction (L1Gs) are also produced when terrain or precision ground control is not 
available.



Landsat Int’l Ground Stations



Landsat 7 Acquisitions: 15 Feb 2010Landsat 7 Acquisitions: 15 Feb 2010



Landsat Data Access - EarthExplorer



Landsat Data Access - GloVis



Landsat Data Access - GloVis





What’s Next?

Landsat Data Continuity Mission: AKA Landsat 8

• Different technology (pushbroom vs. wiskbroom)

• Maintains spatial and temporal resolution

• Additional spectral resolution (deep blue band, cirrus band)

• Scheduled for launch in 2012 (?) on Atlas V





Oak RidgeOak Ridge

National Laboratory National Laboratory 

(ORNL) DAAC(ORNL) DAAC

BiogeochemicalBiogeochemical

DynamicsDynamics

EOS Land ValidationEOS Land Validation

Global Hydrology Global Hydrology 

Resource Center (GHRC)Resource Center (GHRC)

Hydrologic CycleHydrologic Cycle

Severe Weather Severe Weather 

InteractionsInteractions

LightningLightning

Physical OceanographyPhysical Oceanography

(PO) DAAC(PO) DAAC

Ocean CirculationOcean Circulation

AirAir--Sea InteractionsSea Interactions

Alaska Satellite FacilityAlaska Satellite Facility

(ASF) DAAC(ASF) DAAC

SAR ProductsSAR Products

Sea IceSea Ice

Polar ProcessesPolar Processes

LP DAACLP DAAC

Land ProcessesLand Processes

& Features& Features

Socioeconomic Data & Socioeconomic Data & 

Application Center (SEDAC)Application Center (SEDAC)

Human Interactions in Human Interactions in 

Global ChangeGlobal Change

Goddard Earth Goddard Earth 

Sciences Data & Sciences Data & 

Information Services Information Services 

Center (GES DISC)Center (GES DISC)

Upper AtmosphereUpper Atmosphere

Atmospheric Atmospheric 

DynamicsDynamics

Global BiosphereGlobal Biosphere

Langley ResearchLangley Research

Center Atmospheric Center Atmospheric 

Science Data Center Science Data Center 

((LaRCLaRC ASDC)ASDC)

Radiation Radiation 

Budget,CloudsBudget,Clouds,,

Aerosols, Aerosols, TroposphericTropospheric

ChemistryChemistry

National Snow & IceNational Snow & Ice

Data Center (NSIDC) Data Center (NSIDC) 
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ASTER and MODIS DataASTER and MODIS Data

MODIS image of fires near MODIS image of fires near 
Athens, GreeceAthens, Greece

•• Acquired August 22, 2009Acquired August 22, 2009

•• Smoke from wildfires can be Smoke from wildfires can be 
seen in image centerseen in image center

ASTER image of Mount Redoubt, ASTER image of Mount Redoubt, 
AlaskaAlaska

•• Acquired May 5, 2009Acquired May 5, 2009

•• A steam plume can be seen in A steam plume can be seen in 
image centerimage center



•• LAUNCH: December 18, 1999 from LAUNCH: December 18, 1999 from 
Vandenberg AFBVandenberg AFB

•• Morning overpassMorning overpass

•• Land Instruments:Land Instruments:

–– MODIS MODIS -- daily observations daily observations 
globally at 250globally at 250--, 500, 500-- & 1000& 1000--
meter resolution.meter resolution.

–– ASTER ASTER –– intermittent images intermittent images 
(60km by 60 km) at 15(60km by 60 km) at 15--, 30 & , 30 & 
6060--meter resolutionmeter resolution

Terra SatelliteTerra Satellite



How to order ASTER or MODIS data How to order ASTER or MODIS data 

from the LP DAAC?from the LP DAAC?

•• Visit the Visit the ““Get DataGet Data”” area of the LP DAAC Web site.area of the LP DAAC Web site.

•• Warehouse Inventory Search Tool (WIST)Warehouse Inventory Search Tool (WIST)

–– Delivers all EOS data sets and meets all user needsDelivers all EOS data sets and meets all user needs

–– User Logins to allow saved searches and preferencesUser Logins to allow saved searches and preferences

•• Global Visualization Viewer (Global Visualization Viewer (GloVisGloVis))

–– BrowseBrowse--based tool for ASTER L1A and selected MODIS data setsbased tool for ASTER L1A and selected MODIS data sets

–– Point and click clientPoint and click client

•• Data PoolData Pool

–– ASTER L1B over U.S. and selected MODIS data setsASTER L1B over U.S. and selected MODIS data sets

–– Data cached (58 TB) for immediate downloadData cached (58 TB) for immediate download

–– Search capabilities exist, along with simple folderSearch capabilities exist, along with simple folder--based directory based directory 
structurestructure

•• MRTWebMRTWeb

–– Combines the capabilities of Combines the capabilities of GloVisGloVis and the MODIS and the MODIS ReprojectionReprojection ToolTool

–– Access to selected MODIS data setsAccess to selected MODIS data sets



https://https://lpdaac.usgs.govlpdaac.usgs.gov

GET DATA!



WIST WIST –– NASA NASA 



GloVisGloVis (Global Visualization)(Global Visualization)



GloVisGloVis



DatapoolDatapool –– soon to be onsoon to be on--line!line!



MRTWebMRTWeb
(MODIS (MODIS ReprojectionReprojection Tool webTool web--base service)base service)



MRTWebMRTWeb --InterfaceInterface



Minimize loss of life and property from

natural disasters such as:

• Landslides
• Earthquakes
• Volcanic Activity
• Flooding
• Wildfires 
• Biological Diseases

USGS EROS Emergency Operations



International Charter: Space and

Major Disasters

An International agreement among Space Agencies to 
support, with space-based data and information, relief 
efforts in the event of emergencies caused by major 
disasters

– Disaster response

– Multi-satellite data acquisition

• Fast data turn-around – priority acquisition

– Archive retrievals and spacecraft tasking

– Data processing at pre-determined level

– Space Agency contribution in image/data

– Space Agency initiative for value-added-data fusion



CSACSA

CanadaCanada

NOAANOAA

USGSUSGS

USAUSA

CONAECONAE

Argentina

CNESCNES

FranceFrance

ISROISRO

IndiaIndia

JAXAJAXA

Japan

Charter Member AgenciesCharter Member Agencies

CNSACNSA

China

BNSC/DMCBNSC/DMC
UK NI TR DZUK NI TR DZ

ESAESA

EuropeEurope





Remote Sensing Assets

• NGA-Commercial 

Vendors

– Digital Globe 

– World View

– Quickbird

– Ikonos 

World View 1



US DoD Unclassified Imagery



Event search results (parked data)



Search results (single scene)



Haiti Earthquake Support Status

2/26/2010

EROS Emergency Operations



Public Data Overview
2.52 TB Available
• AERIAL 

• NOAA Imagery
• 1,993 Post-event images ingested* 
• 2,283 Post-event native images parked

• WorldBank – ImageCat – RIT
• 8,956 Post-event images ingested*
• 18,100 Post-event native images parked

• Microsoft 
• 413 Post-event mosaics (preliminary), parked

• Satellite
• ASTER 

• 23 Post-event images  (thru 213/10)
• EO1

• 13 Post-event images (thru 2/02/10)
• Landsat

• 1 L7 and 1 L5 Pre-event imagery
• 7 L7 Post-event images  (thru 1/30/10)

HAITI

ILE DE LA GONAVE

Port-au-Prince

Legend

WorldBank-ImageCat-RIT

NOAA_ORTHO Tiles

NOAA Mosaics
·

Haiti Earthquake - Public Aerial

HAITI

CUBA

DOMINICAN REPUBLIC

Santo DomingoPort-au-Prince

Legend

LANDSAT 5 

LANDSAT 7 ETM+
·

Haiti Earthquake - Public Satellite



Public Data Overview (cont’d)

• Digital Elevation Products
• ASTER_CONTOURS folder

• Derived from 30m DEM
• University of Texas Products

• Derived Aster and SRTM Products

• Map_Products
• Delta State Haiti maps

• Serving as a mirror site
• China DMC
• SERTIT assessment updates
• Pacific Diaster Center 

• WorldBank LIDAR
• DEM and SEM images (1/21 – 1/27)

• Other
• GPS Ground Control Points
• Damage assessment vector information
• Data resource documents



Restricted Data Overview
1.31 TB
• Satellite

• GEOEYE
• 3 Pre-event images
• 85 Post-event images  (1/13 – 1/27)
• 8 Post-event stereo  (1/16)
• 80 Post-event orthos/mosaics  (thru 1/16)

• Includes TIF and SID
• Dominican Republic 12 images

• IKONOS
• 119 Post-event images  (1/14 – 2/03)
• 60 Post-event orthos/mosaics  (thru 1/17)

• Includes TIF and SID
• Dominican Republic 34 images

• QUICKBIRD
• 2 Pre-event images
• 107 Post-event images  (1/15 - 1/28)
• 6 Post-event orthos/mosaics (1/18)

• Includes TIF and SID
• Dominican Republic 10 images

HAITI DOMINICAN REPUBLIC

CUBA

Santo DomingoPort-au-Prince

Legend

Pre-Event QuickBird

Pre-Event WorldView
·

Haiti Earthquake - Restricted Satellite

HAITI

CUBA

DOMINICAN REPUBLIC

Port-au-Prince

Legend

Post-Event USAF SPOT

Post-Event Worldview
·

Haiti Earthquake - Restricted Satellite



Restricted Data Overview (cont’d)
• Satellite (cont’d)

• ENVISAT 
• 15 Post-event images (thru 1/22)

• SPOT_USAF
• 23 SPOT-5 Post-event images (1/15 - 1/19)

• 37 SPOT-5 L1A images

• RADARSAT
• 1 Radarsat-1 Pre-event image  (5/31/04)

• 4 Radarsat-2 Post-event images (1/14 - 1/20)

• TERRASARX
• 8 Post-event images  (1/14 - 1/19)

• 2 Pre-event images

• WORLDVIEW
• 206 Pre-event images

• 93 Post-event images (1/26)

• 68 Post-event orthos/mosaics (1/22)
• Included TIF and SID

HAITI

DOMINICAN REPUBLIC

Port-au-Prince

Legend

IKONOS

QuickBird

GeoEye·

Haiti Earthquake - Restricted Satellite



Data Distribution

• Data Distribution Statistics for 1/13/10 – 2/25/10

– 607,690 Files Downloaded

– 54.1 TB of Data Distributed

• Public

– 382,315 Files Downloaded

– 25.41 TB of Data Distributed

• Restricted

– 225,375 Files Downloaded

– 28.69 TB of Data Distributed







http://www.fews.net











Questions ?


