
U.S. Department of the Interior
U.S. Geological Survey

Data Distribution and Data Sharing:
The Landsat Example

Dennis G. Dye1

Tom Loveland2

Bradley C. Reed3, Timothy S. Stryker4

U.S. Geological Survey (USGS)

(1) Southwest Geographic Science Center, Flagstaff, Arizona, USA
(2) Earth Resources Observation and Science Center (EROS) Sioux Falls, SD, USA
(3) Geographic Analysis and Monitoring Program, USGS HQ, Reston, VA, USA
(4) Land Remote Sensing Program, USGS HQ, Reston, Virginia, USA



36+ Years of Continuous Landsat Global 36+ Years of Continuous Landsat Global 
Land ObservationLand Observation

� Landsat 1 was launched July 23, 1972 (MSS)
� Landsat 2 was launched January 22, 1975 (MSS)
� Landsat 3 was launched March 5, 1978 (MSS)
� Landsat 4 was launched July 16, 1982 (TM)
� Landsat 5 was launched March 1, 1984 (TM)
� Landsat 6 was launched October 5, 1993, but never r eached orbit
� Landsat 7 was launched April 15, 1999, May 2003 SLC -Off (ETM+)
� Landsat 8 (LDCM) is scheduled for launched in Decem ber 2012



Landsat 5 and 7 are still collecting data…

� Landsat 5 - 25 years since 
launch
� 1984 Launch
� TM - functioning normally 

� Landsat 7 - 4 years beyond 
design life
� 1999 Launch
� ETM+ - Scan Line 

Corrector Failure



U.S. Landsat Archive Holdings
(December 31, 2008)

� ETM+: Landsat 7
� 786,700 scenes
� 730TB RCC and L0Ra Data
� Archive grows by 260GB Daily

� TM: Landsat 4 & Landsat 5
� 734,627 scenes
� 368TB of RCC and L0Ra Data
� Archive Grows by 40GB Daily

� MSS: Landsat 1 through 5
� 649,423 scenes
� 19TB of Data



Major changes and improvements are 
underway…

� NASA and USGS are developing the Landsat 
Data Continuity Mission (LDCM) , which will 
further extend the global land record

� Launch date: December 2012

� Operational Land Imager (OLI) - 9 spectral 
bands - 30 m for VIS/NIR/SWIR, 15m for PAN

� 12-bit quantization

� 5 year mission design life



Beginning a New Landsat Era…

� The USGS has made the entire 37-year long 
Landsat archive available to anyone via the 
Internet at no cost. 
� The opening of the Landsat archive and the 

continuation of the Landsat record is a revolution 
that will affect the future of moderate resolution 
Earth observations. 



Free Landsat Data…

� Newly acquired Landsat 5 and 7 data with <30 
percent cloud cover are automatically processed 
and placed on-line for free downloading 

� All other Landsat scenes (over 2.3 million) are 
available at no charge via an on-demand 
ordering and downloading capability.

Landsat holdings are accessible via:
GloVis (glovis.usgs.gov) 
Earth Explorer (earthexplorer.usgs.gov) 



Initial experience –
significant demand…

� In 2001 - 19,300 Landsat images were 
distributed to users.  

� In January 2009, nearly 73,000 scenes were 
downloaded – an average of almost 2400 scenes 
per day.

� Since the Landsat archive was opened for free 
access, over 800,000 scenes have been 
downloaded.  



Monthly Downloads/Processing



How will the opening of the Landsat 
archive and the continuation of the 
Landsat record revolutionize the 
future of moderate resolution Earth 
observations? 



We are entering a period of innovation as 
researchers develop methods that take advantage 
of large numbers of multitemporal scenes.

Large area land cover chain classification (Knorn et al., in press)



Remote sensing research has shown that the use 
of additional temporal data improves the 
accuracy and utility of land cover data sets, 
which will lead to expanded acceptance and 
applications.

Historically, most 
Landsat data users 
were limited to the 
data they could 
afford - rather than 
the data they 
needed.



No-cost data puts funds back into science 
and applications project budgets
� Many national land cover agencies 

(e.g., USGS, Natural Resources 
Canada, Mexico INEGI, European 
Environmental Agency, Australia 
National Land and Water Audit) use 
Landsat as the primary source for 
national land cover mapping.  

� The cost of Landsat data can cost 
each program nearly $1 million per 
mapping cycle. 

� Now organizations can consider 
previously unaffordable 
enhancements or accelerated 
mapping schedules.



Forest cover studies over persistently cloudy regions – the 

Central African Regional Program for the Environment example

Single Landsat scene coverage: 
104 scenes ($83,200)

With single scenes, cloud cover makes tropical 
forest monitoring nearly impossibleHansen, et al. 2008



Adding 3-5 images per path/row clears most clouds 
– but this has been cost prohibitive

416 scenes ($332,800)

Hansen, et al. 2008



Result of additional temporal Landsat coverage –
improved forest cover mapping

Hansen, et al. 2008



No-cost Landsat data makes operational monitoring of land 
change feasible - Landsat-calibrated change estimates for 
Humid Tropics biome (Hansen et al., 2008)



� Land monitoring products are 
needed for studies ranging from 
scientific to operational land 
management.

� Affordable access to a continuing 
flow of Landsat and other data is 
essential.

� Free access to Landsat data 
eliminates the major barrier to  
near-real time land monitoring 
needed for scientific and 
operational applications.

Next steps - operational land 
monitoring…
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