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33 years of land change as seen from  the 
Landsat series of satellites.

Landsat Program: Current Status
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Landsat: Mission Overview

• Landsat provides the longest continuous record of global land surface conditions at a scale that allows 
distinguishing between natural and human-induced change

• Global Landsat data are fundamental to the discovery and analysis of land-surface change and ecosystem 
performance caused by climate and land-use impacts

• Landsats 1-4 are no longer operating and Landsat 6 failed to reach orbit

• Landsats 5 & 7 are operating, but well beyond their design lives and could fail at any time

• Landsat Data Continuity Mission (LDCM/Landsat 8) will launch in December 2012

• Planning for Landsat 9 is just getting started with a planned launch in December 2017

• USGS has over 2.4 million Landsat images that are the only global, radiometrically accurate record of the 
Earth’s surface available over the last 38 years

• Landsat data continuity is required by law (Land Remote Sensing Policy Act of 1992) 

Many diverse uses of Landsat data include:

• Agricultural

• Mapping

• Fire/Disaster Management 

• Carbon Inventory/Credits

• Land Use Planning

• Deforestation

• Global Change 

• Flood management 

• National Security

• Ecosystem Management 

• Land Use/Land Cover Classification

• Famine Early Warning

• Glacier Monitoring

• Insurance Risk Management

• International Treaty Management 

2



Cramer.3.26.10.CBSLandsatPgrmStatus

http://landsat.usgs.gov/

Landsat is an International Program
Landsat Ground Stations’ Coverage
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Landsat Web-Enabled Imagery

Daily Average = 53 scenes for 
best year of sales (2001)

Daily Average = 3,125 scenes of  
web-enabled data selected

• Over 2.4 million images available today
• Seven fold increase in scientific and educational users 
• Data delivered to 180 countries
• User shift to multi-year scenes at same location
• Highly favorable user response 
• Exceeded 2 Million scenes delivered in April 2010 

Total Landsat Scenes Selected By Users Since October 1, 2008

Cumulative Scenes (Web-enabled)                                   Cumulative Scenes (Sales)
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Landsat 5 Status

• Launched on March 1, 1984 with a 3-year design life

• Carries the Thematic Mapper (TM) sensor & Multispectral 
Scanner (MSS)

• Satellite was designed with redundant mechanical and 
electronic components within key subsystems; several back-
up components have been brought on line over the past 22 
years

• Satellite does not have an on-board image-data recorder

• Satellite has sufficient orbit-maintenance fuel to operate 
through 2012

5

• Satellite has 4 wideband channels to deliver images to the ground

– 2 circuits for transmitting real-time foreign images through NASA data-relay satellites to a U.S. ground station: both 
circuits ceased operation by 1992

– 2 circuits to directly downlink real-time local-area images when satellite is within range of a ground receiving station: 
redundant circuit, in use since 1987, failed 12/18/09; primary circuit, shut off in 1987 due to repeated overcurrent 
trips, is now being used and operating current is slowly rising.

• Landsat 5 is well beyond its design life and could fail at any time
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Landsat 7 Status 

• Launched on April 15, 1999 with a 5-year design life 

• Carries the Enhanced Thematic Mapper “Plus” sensor (ETM+)

• Satellite has experienced failures but is working well and 
successfully collecting seasonal, global data sets

– High-quality imagery, but 22% of pixels missing from 
each frame due to scan-line corrector failure in 2003

– Some users find post-2003 Landsat 7 data unacceptable; 
however, users downloaded hundreds of thousands of 
post-2003 scenes in 2009

• Satellite has sufficient orbit-maintenance fuel to operate 
through 2012

• Satellite is presently operating on only two gyroscopes; 
another gyroscope failure will further degrade its 
performance

• Satellite is also well beyond its design life and could fail at 
any time 
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Washington D.C.
Landsat 7 – November 28, 2009 
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Operational Land Imager (OLI)

• 9 spectral bands (including new deep blue and cirrus bands)

• 30m resolution for VIS/NIR/SWIR, 15m for PAN

• 185km swath width

• Collect 400 WRS-2 scenes/day; 265Mbps

Thermal Infrared Sensor (TIRS)

• TIRS in initial design at NASA; proposed in American 
Recovery and Reinvestment Act of 2009

• Approximately 100m resolution in 2 bands; 185km swath

Mission Characteristics

• Orbit: Polar, 705km circular, sun-synchronous (WRS2), 
98.2° inclined, mid-morning, 16-day repeat 

• Launch Date: December 2012; Launch Vehicle: Atlas V

• Mission Life: 5 Years (with consumables for 10 years)

• Mission Project Management: NASA/USGS

Spacecraft

• Observatory Mass of 3085kg 

• Maximum power of 2130W

• 3Tb Solid State Recorder

• 384Mbps X-band downlink

Project Milestones ^^ ^^ ^ ^^
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SIR – System Integration Review
ORR – Operational Readiness Review
LRR – Launch Readiness Review
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Landsat Data Continuity Mission (LDCM/Landsat 8)
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Landsat 9

• No agency presently has responsibility and funding 
for Landsat 9

– NASA is not responsible for “operational” satellites 

– NASA has developed and launched NOAA 
environmental operational satellites with NOAA funds

– NOAA operational environmental satellites observe 
oceans & atmosphere

• Department of the Interior is a logical organization 
to assume responsibility for Landsat 9

– Operational Landsat program to observe land variables

– USGS has served as the Landsat data steward since 
program’s inception in 1966

– USGS Joined NASA in 2000 as full partner in program 
management

– Recognized expertise in land remote sensing data 
calibration and management 

– Reputation in land science; established role as 
manager of U.S. lands and other territorial interests
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• Operational missions that focus on making long-term terrestrial 
measurements that are critical for many scientific topics including 
global change research

• Work closely with international partners toward common data 
formats and the pooling of scientific data from different missions to 
facilitate more frequent measurements

• Must be able to combine datasets across multiple instruments to 
develop Climate Data Records that represent compatible 
observations over decades

• Open data policy applies to all data

• New missions launched on 5-year intervals

• Even-numbered missions contain new technology and odd-numbered 
missions are clones of the previous mission

• Use new technology to lower operational costs and enhance 
reliability

• Reduce and maintain the likelihood of a Landsat Data Gap to a few 
percent / year

Landsat as an Operational Program
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– River normal flow and width
– Extent of flooding

Fargo, ND
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• Landsat remote sensing satisfies many applications across 
the government

• Landsat is critical to global change research because of its 
uninterrupted 38-year global record of landscape change

• Landsats 5 and 7 are well past their design  lives; might not 
last until Landsat 8 is launched

• Landsat 8 (Landsat Data Continuity Mission) is in 
development and will launch in December 2012

• No agency presently has the responsibility for Landsat 9

• We need an operational Landsat program to ensure Landsat 
Data Continuity and maintain the Landsat contribution to 
global change research

Summary

Landsat 7: Lena Delta
Image taken 7/27/2000 The Lena River, some 2,800 miles 
(4,400 km) long, is one of the largest rivers in the world. The 
Lena Delta Reserve is the most extensive protected wilderness 
area in Russia. It is an important refuge and breeding grounds 
for many species of Siberian wildlife. 
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Landsat is a unique National Asset
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