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ASTER mission
Advanced Spaceborne Thermal 
Emission and Reflection Radiometer

• Part of NASA’s Earth Observing 
System (EOS)

• Joint cooperative mission between 
Japan (METI and ERSDAC) and 
US (NASA) Images courtesty of NASAUS (NASA)

Terra satellite
• Flies aboard Terra platform along with 5 other instruments,

including MODIS
• Terra launched in sun-synchronous Earth orbit in Dec. 1999
• ASTER data available since February 2000 to present
• 16 day repeat cycle
• Images same point on Earth at same time every day 
• Follows Landsat orbit and has similar spectral resolutions

Images courtesty of NASA
http://www-misr.jpl.nasa.gov/mission/images/am1_01.jpg



Landsat orbital tracks

Jensen, 2004



ASTER orbital tracks

Daytime pass Night time pass



ASTER global coverage
1.1 million ASTER scenes collected as of March, 2006

NASA/GSFC/METI/ERSDAC/JAROS,
and U.S./Japan ASTER Science Team 
http://asterweb.jpl.nasa.gov/gallery-
detail.asp?name=browse

Courtesy of Mike Ramsey



ASTER sensor

• Global multispectral 
imaging data
– 14 bands in visible to thermal

infrared portions of the 
electromagnetic spectrum

– VNIR, SWIR, TIR telescopes– VNIR, SWIR, TIR telescopes
– High spatial resolution 

imagery
- Off-nadir pointing capability
- Stereo viewing capability 

to create Digital Elevation 
Models (DEMs)

• High spatial resolution thermal infrared imager
– compare to MODIS, AVHRR (1km/pixel) or GOES (4km/pixel)



ASTER sensor specifications
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Data Acquisition
ASTER is scheduled (unlike other sensors)

Global mapping : 25% resources
- Entire Earth land surface
Regional Monitoring (STAR): 50% resources
Local Observations (DAR): 25% resources

• � Prioritization of targets and detailed scheduling required to increase the 
lifetime of the instrumentlifetime of the instrument

• Requests reviewed by NASA’s ASTER User Authorization Committee, 
prioritized by urgency and significance, and scheduled on calendar 
http://asterweb.jpl.nasa.gov/gettingdata/calendar.asp

• STAR (Science Team Acquisition Request)
– submitted by ASTER Joint Science Team Members only

• long-term global research e.g. mountain glaciers, active volcanoes, ecological research

• DAR (Data Acquisition Request)
– Submitted by authorized individual ASTER users
– Up to 10 scenes per DAR
– URGENT request option

• Individual science research e.g. land use, geological features, volcanoes, floods, fires



Data Products
L1A

– Routine image data without radiometric or geometric corrections
– SWIR bands are unregistered
– Requires significant pre-processing

L1B
– Routine image data with radiometric and geometric corrections
– All bands are registered
– Swath-oriented projection
– Resampling with cubic convolution (daytime images) and 

nearest neighbor (nighttime images)
– Universal Transverse Mercator (UTM) map projection

Level 2
– Higher-level products created from L1B data
– Products are created on-demand 

Level 3
– ASTER DEM’s created from L1A data



L1A ASTER SWIR DataL1A ASTER SWIR Data
(Pacaya V.)(Pacaya V.)

Courtesy of Mike Ramsey



L1B ASTER SWIR DataL1B ASTER SWIR Data
(Pacaya V.)(Pacaya V.)

Courtesy of Mike Ramsey



Data Products: Level 2
Prod. ID Name Units Accur. (abs) Accur. (rel) Res.  (m)

AST_04 Brightness temp. � C 1-2 C 0.3 C 90
AST_05 Surface emissivity none 0.05-0.1 0.005 90
AST_06 Decorrelation 

stretch none N/A N/A 15, 30, 90
AST_07 Surface reflectance none 4% 1% 15, 30
AST_08 Surface kinetic AST_08 Surface kinetic 

temp. � K 1-4 K 0.3 K 90
AST_09 Surface radiance 

(VNIR, SWIR) W/m2 sr µm 2% 1% 15, 30
AST_09T Surface

radiance (TIR) W/m2 sr µm 2% 1% 90
AST_13 Polar cloud 

classification none 3% 3% 15, 30, 90
AST_14 Digital elevation 

model (DEM) m 7m 10m 15,30

Courtesy of Mike Ramsey



Monitoring of active volcanoes
Unique ASTER capabilities and data products allow f or spatial and 
temporal monitoring of active volcanoes:

1. Routine nighttime observations
– much more data in TIR and SWIR (active sources) than Landsat ETM+ for 

thermal radiance detection

2. Off-nadir pointing 
– ability to have 1-2 scenes/day temporal frequency– ability to have 1-2 scenes/day temporal frequency

3. Multiple dynamic ranges
– minimizes data saturation (loss)

4. Many multi-spectral bands
– Spectral libraries for mineral identification 

5. Multi-spectral thermal IR 
– Critical for better temperature, chemical & textural measurements

6. Digital elevation models (DEMs)
– Volume change detection and effusion rates



Routine nighttime observations
Klyuchevskoy Volcano 

Courtesy of Mike Ramsey

Soufrière Hills Volcano 



Dynamic Range
19 Feb 2004, 23:10UTC AQUA MODIS 

daytime visible 250m
24 Feb 2004, 08:16 UTC ASTER Night 

time TIR temperature on VNIR

5km

Courtesy of Mike Ramsey



Digital elevation models (DEMs)
Band 3N Band 3N Band 3B Band 3B 

Pacaya

Courtesy of Mike Ramsey



DEM eruption rates

Courtesy of 
Kelly Durst, MTU



Accessing Data Products
Level 1 data are processed by Japanese Ground Data System (GDS) and 

archived in EOS-HDF format at Land Processes Distribution Active Archive 
Center (LPDAAC) at the USGS EROS Data Center (EDC).

Browse images online:
- USGS Global Visualization Viewer (GLOVIS): http://glovis.usgs.gov/

– User friendly interface, but does not always have a complete record
- University of Pittsburgh’s ASTER Scene Locator: http://aster.eps.pitt.edu/- University of Pittsburgh’s ASTER Scene Locator: http://aster.eps.pitt.edu/

Order products:
EOS-Data Gateway : http://elpdl03.cr.usgs.gov/pub/imswelcome/

– Previewing images possible but slow

All L1A, L1B and higher-level products are US$80 for ASTER users and free of 
charge for Science Team Members and other approved investigators, e.g. 
government agencies, educational institutions, private commercial sector.



Accessing Data Products

Free ASTER data:
• SERVIR: http://servir.nsstc.nasa.gov/index.html

– Select L1A data 
– Central American coverage
– Spanish or English options

• TerraLook : http://edc2.usgs.gov/terralook/index.php
– Natural color JPEGS of select L1B data
– Global coverage

• DataPool at LPDAAC: 
http://edcdaac.usgs.gov/datapool/datapool.asp
– Rolling archive of L1B data from the last 2 years 
– US coverage



GLOVIS (Global Visualization Viewer)





















Earth Observing System-Data Gateway
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Daytime image: VNIR, SWIR, TIR















Done!



SERVIR





Many data sets 
available!











Conclusions
• ASTER sensor

– Unique senor for observing volcanoes
– High spatial and spectral resolution imagery
– Post-eruption imaging

• Data products
– Excellent documentation available on ASTER website: – Excellent documentation available on ASTER website: 

http://asterweb.jpl.nasa.gov/documents.asp
• ASTER User Handbook 
• Level 1 User's Guide 
• ASTER Higher-Level Product User Guide 

• Data acquisition
– User-friendly interfaces
– Free data sources


