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Landsat Mission News 

Landsat 5 Decommissioning Plans 

After 29 years of continually collecting data, the Landsat 5 satellite is being decommissioned. The USGS 
Flight Operations Team started the process required to safely lower Landsat 5 from its operational orbit. 

Landsat 5 has recorded the impact of natural hazards, climate variability and change, land use practices, 
development and urbanization, ecosystem evolution, increasing demand for water and energy resources, 
and changing agricultural requirements worldwide. 

Since 2008, when the USGS made the Landsat archive accessible to on-line users at no cost, nearly 10 
million images, each covering over 12,000 square miles, have been downloaded in 190 countries. 

Landsat 5 Tribute Page 

Normal operations for the Landsat 5 Thematic Mapper (TM) ceased in November 2011. After failing to 
recover the electronics that led to its suspension, acquisitions were initiated with the Multi-Spectral 

Scanner (MSS). With continued issues onboard this aging spacecraft, Dr. Marcia McNutt, Director of the 
USGS, determined it was time to decommission this workhorse of the Landsat program. 
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After the TM was suspended in November 2011, the Landsat Project received numerous comments relating 

to the importance and value of Landsat 5. The satellite has, after all, documented nearly every major 
event since March 1984. Landsat 5 has documented droughts, floods, volcanic eruptions, the clearing of 
rainforests, the greening of agricultural fields, and the influence of a human population that grew from less 

than 5 billion to over 7 billion. 

What do you think is the most significant contribution from Landsat 5? Do you have a favorite image or a 

favorite set of images? Please share your thoughts!   http://landsat.usgs.gov/Landsat5Tribute.php 

Landsat 7 Status 
Landsat 7 continues to collect 250 scenes per day, over the land masses of the world. The SLC-off 
anomaly, which started in 2003, has not stopped the satellite from acquiring high-quality continuous 

imagery useful for emergency operations, urban growth studies, deforestation and ecological exploration. 

LDCM Launch Readiness 
The NASA and USGS teams have successfully completed the Flight Operations Review and Operations 
Readiness Review for the LDCM satellite.  All plans are continuing for a February 11, 2013 launch, from 

Vandenberg Air Force Base in California. Launch time is scheduled for 10:02 a.m. Pacific Standard Time 
and can be viewed on NASA TV stations. For more information visit 

http://www.nasa.gov/multimedia/nasatv/index.html. 

LDCM Spacecraft Attached to Payload Adapter 
With its February 11 launch date approaching, NASA’s [and USGS’s] Landsat Data Continuity Mission 
spacecraft, or LDCM, was attached to its payload adapter on January 17 at Vandenberg Air Force Base in 

California. The adapter serves as the satellite's interface with the United Launch Alliance Atlas V launch 
vehicle. Encapsulation of the spacecraft into the payload fairing is scheduled for next week on Jan. 23. The 
payload will then be transported to the pad at Space Launch Complex 3 and hoisted atop the rocket. 

Source: http://www.nasa.gov/mission_pages/landsat/launch/ 

 LDCM Observatory positioned on its processing cart in the 
 high bay at ASO. Credit – Daniel Liberotti-USAF 30SW.jpg 
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LDCM Spacecraft in Payload Fairing 

KSC-2013-1158 (01/23/2013) --- VANDENBERG AFB, Calif. -- Technicians encapsulate the NASA's Landsat 
Data Continuity Mission, or LDCM, satellite in its payload fairing at the Astrotech processing facility at 
Vandenberg Air Force Base, Calif. 

PHOTO CREDIT:   NASA 

Recent Headlines from USGS Landsat Website 

January 17, 2013 - Web-Enabled Landsat Data (WELD) 
The 2012 Web-Enabled Landsat Data (WELD) GeoTIFF data products are now available from 
http://weld.cr.usgs.gov. HDF tiled data can be downloaded from ftp://weldftp.cr.usgs.gov. 

January 14, 2013 – LDCM Media Briefing Held 
NASA recently held a media briefing about the upcoming launch of the Landsat Data Continuity Mission 

(LDCM), which is scheduled to launch February 11, 2013. Watch the video! 
http://www.youtube.com/watch?v=inxyaiIYEnQ 
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Landsat Product Information 

Phasing Out Historical Landsat Metadata  
Historical Landsat Metadata will be pulled from .mtl files in the next few months. Please contact us if you 

have any questions or concerns about migrating to the new fields. The New Metadata fields align all 
Landsat data (from Landsat 1 through LDCM). More information can be found on the Landsat website: 
http://landsat.usgs.gov/Landsat_Metadata_Changes.php 

Landsat Surface Reflectance Products  

The Surface Reflectance data are one of a number of higher-level Landsat data products being created to 
support land surface change studies. More details about the Landsat Surface Reflectance climate data 
record (CDR) can be found at http://landsat.usgs.gov/PLSRP.php. 

Tips and Tricks - Band passes of the OLI and TIRS Instruments
The graphic below displays the band passes for LDCM’s Operational Land Imager (OLI) and 
Thermal Infrared Sensor (TIRS) instruments. This can be compared to Landsat, Aster, and MODIS response
functions by using the Spectral Viewer Tool - (http://landsat.usgs.gov/tools_spectralViewer.php) 

 Credit: NASA GSFC 
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Landsat Image of Interest - Contemporary U.S. Society’s Energy Needs

Contemporary U.S. society’s energy needs are mostly met with various hydrocarbons; petroleum, coal, 
and natural gas. The latter fuel is found in many locations across the country but still has geographic 
concentrations where extraction is possible. The drill pads represented in this Land Cover Trends sample 

block comprise more than half of the Vernon gas field, located in northern Louisiana. Early exploration of 
this area was from the late 1960s to the 1980s. Petroleum reserve potential was high, but the technology 
was not yet developed for hydraulic fracturing (fracking).  

Fracking in a well increases production of petroleum by fracturing reservoir rock close to the wellbore, 
thereby increasing permeability and flow of oil and gas to the well. The same location in northern 

Louisiana, August 2010 image show wells closely spaced in reservoirs to more efficiently extract and 
produce oil and gas.  

Enhanced Thematic Mapper Plus (ETM+) 
 image from August 30, 2000, shows a 
 few natural gas well pads and some larger 
 clear cuts of forest.    

 Thematic Mapper (TM) image from 
 August 2, 2010 shows newer natural gas 
 well pads. 
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Landsat Update  Special Issue 1, 2013 

February 11, 2013: Launch day for LDCM! 
The next Landsat mission, LDCM, will launch from Space Launch Complex 3E at Vandenberg Air Force Base 

in California, USA, on Monday, February 11, 2013.  Launch time is set for 10:02 a.m. Pacific Standard 
Time, with a launch window of 48 minutes.  If weather delays the launch, the next opportunity will be 
Tuesday or Wednesday.  

This issue is full of informative pages and activities related to the launch. These items and additional
details about the launch will also be posted on the Landsat website: http://landsat.usgs.gov. 

LDCM Launch Kit—Join the Fun!
Want to host a launch event?  Check out http://launchkit-ldcm.gsfc.nasa.gov/ for ideas! 

Details and Stats about Launch 
Since the LDCM spacecraft arrived at Vandenberg in January, 
crews have been hard at work getting it positioned in the 
payload fairing that is atop an Atlas V-401 rocket, the launch 
vehicle. For the latest LDCM launch news, see 
http://www.nasa.gov/mission_pages/landsat/launch/
index.html.

Watch Launch Preparations and 
Countdown 
See real-time streaming video and the official countdown to 

launch at http://countdown.ksc.nasa.gov/elv/index-vafb.html. 

Watch the Launch! 
The launch will be broadcast on NASA TV. For channel details 
and live streaming, see http://www.nasa.gov/multimedia/
nasatv/. 

What Happens After Launch? 

After formal acceptance of the observatory by NASA and the 
transition of mission operations to the USGS, it will become 
operational as Landsat 8. Data will then be made available to all users from the USGS.  Details about data 

products and other information about LDCM/Landsat 8 can be found 
at http://landsat.usgs.gov/LDCM_Landsat8.php. 

Note: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government. 

http://www.nasa.gov/mission_pages/landsat/launch/index.html
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Landsat Mission News 
Successful Launch of the Landsat Data Continuity Mission! 

The Landsat Data Continuity Mission (LDCM) launched from Vandenberg Air Force Base in California at 

10:02 a.m. PST on February 11, 2013 atop an Atlas V-401 rocket.  

LDCM is the future of Landsat satellites. It will 
continue to obtain valuable data and imagery to be 
used in agriculture, education, business, science, and 
government. The Landsat Program provides repetitive 
acquisition of moderate resolution multispectral data 
of the Earth's surface on a global basis. The data from 
the Landsat spacecraft constitute the longest record 
of the Earth's continental surfaces as seen from 
space. It is a record unmatched in quality, detail, 
coverage, and value.  NASA will use the first 100 days 
on-orbit to verify that all systems, subsystems, 
components, and instruments are functioning 
correctly.  Once this check-out period is completed, 
USGS will take on 

operational responsibility for the mission, renaming it Landsat 8. A video of the launch can be 
watched at http://www.youtube.com/watch?feature=player_embedded&v=2pnqFHXoA1c .  
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Landsat 5 Sets Guinness World Record 

Landsat 5 entered the Guinness World Records as the ”Longest-operating Earth observation satellite,”  
as stated in an e-mail from Guinness World Records sent to NASA Goddard Space Flight Center in 
Greenbelt, Maryland. Outliving its three-year design life, Landsat 5 delivered high-quality, global data 

of Earth's land surface for 28 years and 10 months. 

More details about this outstanding achievement can be found at 
http://www.nasa.gov/mission_pages/landsat/news/landsat5-guinness.html. 

Landsat Product Information 

LDCM/Landsat 8 File Naming Convention 

Operational data from Landsat 8 will be available after the Mission Transition from NASA to USGS, 

which is currently planned for late May.  Check out http://landsat.usgs.gov for updates.  LDCM 
product information can be found at: http://landsat.usgs.gov/LDCM_DataProduct.php. 

For the first time, the thermal instrument (the Thermal Infrared System or TIRS) has been named 
specifically separate from the multispectral instrument (the Operational Land Imager or OLI). 

However, the data from both instruments will be processed and bundled to the same product 
specifications as previous missions.  When a user downloads a scene, both OLI and TIRS bands will be 

included, and there will be no particular differentiation when it comes to file naming and so forth. 

However, upon the rare occasion that there may be a TIRS image without an OLI image or vice versa, 

those data will be made available to the user community, with a slight different naming convention 
(see below). 

LDCM (to be renamed Landsat 8) file naming convention: 

Includes both OLI and TIRS:  LC80390222013076EDC00 
Includes only OLI:         LO80390222013076EDC00 

Includes only TIRS:        LT80390222013076EDC00 

L: Landsat 

C/O/T:  Instrument; C=Combined, O=OLI, T=TIRS 
8:   Satellite 

039: Path (WRS-2) 
022: Row (WRS-2) 
2000: Year 

076: Julian Day (Day 76 of the calendar year = 17 March) 
EDC:  Ground Station where the data was received 

00: Archive version number 

http://www.nasa.gov/mission_pages/landsat/news/landsat5-guinness.html
http://landsat.usgs.gov/LDCM_DataProduct.php


Landsat Update Volume 7 Issue 2 Page 3 of 5 March 2013 

Product News 

Landsat 7 Lifetime Calibration Update 

Analysis of large, stable desert sites in the Sahara Desert has shown that the gains of the ETM+ 

instrument are degrading in a consistent, but currently predictable, manner.  The degradation has 
been slow, with a maximum of -0.21 percent annually in bands 1 and 7 and is statistically significant 

in all bands. Although relatively slow, over the 14 years of operation this accounts for calibration 
errors of up to 2.8 percent.    

Therefore, on April 1, 2013, all Landsat 7 data on the online server will be purged to allow an update 
which will correct images for this degradation.  Newly acquired data will be automatically processed, 
and users will need to request historical data for processing. 

For more information, please visit: http://landsat.usgs.gov/science_L7_Cal_Notices.php. 

We would like to hear from you!   What calibration impacts are significant enough that would 
cause you to reorder data? Do you keep archives of data for reuse, or do you reorder data on an as 
needed basis?  Would a purging of the online cache of L1T products negatively impact your work? 
Please contact us at landsat@usgs.gov with your comments! 

Top of Atmosphere Reflectance 

In early summer 2013, Landsat data products from Landsat 1 through Landsat 7 will have Top of 
Atmosphere reflectance (TOA) applied.  At this time, all products affected will be deleted from the 
online cache and reprocessing will begin.   

The LDCM data products will have TOA applied when that data becomes available around late May. 

http://landsat.usgs.gov/science_L7_Cal_Notices.php
mailto:landsat@usgs.gov
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Tips and Tricks 

Using the New Measure Tool in the LandsatLook Viewer 

The USGS LandsatLook Viewer (http://landsatlook.usgs.gov) now has the capability to measure 

distance, square distance, and display the latitude/longitude for points of interest.  This is useful to 
measure city limit areas, shadows, and other interesting points on the imagery.  

This tool can be used on the base map before loading Landsat images, or after you select them.  The 
transparency slider can be used to see areas measured before you add the image layer. 

LandsatLook Viewer with Acres measurement selected for area shown in blue.
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Landsat Image of Interest 

The Lower Mississippi River

The Lower Mississippi River alluvial valley and the adjacent upland are distinct and highly diverse 

landscapes. The floodplain, by the very geologic processes that created it, has rich organic soils with a mix 
of cropland, forests, and forested wetlands. The agricultural diversity is high, ranging from rice and catfish 

to corn and soybeans. 
The uplands are mostly 
small-scale farmland, 
with hardwood forest or 
a mixed forest of 
hardwood and pine.  In 
this stunning Landsat 7 
image of the Lower 
Mississippi on February 
16, 2013, forests in the 
uplands are green (pine 
forests a slightly darker 
shade). Bare soil or soil 
with light vegetation 
cover appear in shades 
of pink and purple, and 
the bright lime green 
fields are likely areas 
with newly emergent 
crops or vegetation. 

The Landsat mission is a 
global mission that 
captures images around 
the globe, all year-
round. While this image 
may be useful for a 
number of practical 
management uses, such 
as monitoring 
agriculture or evaluating 
long-term effects of 

drought, some images are particularly striking for their beauty. This and other Images of Interest can be 

found on the Landsat Image Gallery: http://landsat.usgs.gov/gallery.php. 
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Landsat Update Special Issue April, 2013 

LDCM/Landsat 8 Sample Data Now Available! 

The First Image Data Product of LDCM/Landsat 8 is now available to download 
from http://landsat.usgs.gov/LDCM_DataProduct.php 

Please direct any questions about LDCM/Landsat 8 to landsat@usgs.gov. 

LDCM image acquired March 18, 2013, displayed in Bands 6,5,4 and sharpened 
with panchromatic band 8.  

mailto:landsat@usgs.gov
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Landsat Update Special Issue May 2013 

New LDCM/Landsat 8 Sample Data Available! 

In mid-April the Landsat Data Continuity Mission (LDCM) reached operational orbit (WRS-2) at 
705 km (438 miles) above the surface of Earth.   On April 23, 2013, the satellite captured the 

scene that includes the Cascade Mountains and Crater Lake in Oregon (Path 45/Row30). 

Sample data acquired on April 23, 2013, is available to download:  
http://landsat.usgs.gov/LDCM_DataProduct.php.  

This Web page also provides important data processing details, project documentation, and links 

to these related pages: 

 Four locations around the United States played pivotal roles in the creation,
implementation, and ongoing support of LDCM: Greenbelt, MD; Vandenberg Air Force

Base, CA; Gilbert, AZ; and Sioux Falls, SD.  We showcase these areas with images from
the new satellite: http://landsat.usgs.gov/LDCM_Image_Examples.php.

 On March 29-30, 2013, LDCM was in position under the Landsat 7 satellite. This provided
opportunities for near-coincident data collection from both satellites. Images on

http://landsat.usgs.gov/LDCM_Underfly_with_Landsat_7.php provide a view from both
satellites.

Please direct any questions about LDCM/Landsat 8 to landsat@usgs.gov. 

LDCM image acquired April 23, 2013, displayed in Bands 4,3,2. 

mailto:landsat@usgs.gov
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Landsat Mission News 

Welcome Landsat 8! 

Since 1972, Landsat satellites have collected information about Earth from space. On February 11, 2013, 
the Landsat Data Continuity Mission (LDCM) was launched successfully to continue the repetitive 

acquisition of high quality multispectral data of the Earth's surface.   Since launch, checkout activities have 
included systems initialization and calibration activities, directing the spacecraft to perform orbit 
maneuvers, and moving into operational orbit (WRS-2).  

On May 30, 2013, the checkout period was completed, and the USGS officially became the operational 
manager of the Mission during an official ceremony. The Landsat Data Continuity Mission will henceforth 
be known as Landsat 8.  Landsat 8 is designed for a 5-year lifespan, and carries 10 years of fuel onboard. 

Data products from Landsat 8 are now available for download to all users at no charge from EarthExplorer 
(http://earthexplorer.usgs.gov), GloVis (http://glovis.usgs.gov), and the LandsatLook Viewer 
(http://landsatlook.usgs.gov)!    
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Landsat Product Information 

Landsat 8 Data Product Details 

The data products available from Landsat 8 are processed to be consistent with Landsat 1 through 7 data 
products.   The Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS) instruments onboard 
are providing over 400 new scenes per day.  

Processing details include: 

 GeoTIFF output format
 Cubic Convolution (CC) resampling method

 30-meter (OLI multispectral); 15-meter (OLI panchromatic); 100-meter (TIRS) pixel sizes
 Universal Transverse Mercator (UTM) map projection (Polar Stereographic in Antarctica)
 World Geodetic System (WGS) 84 datum

 MAP (North-up) image orientation
 Data products are 16-bit

Landsat 8’s additional bands will create a larger data file size, at approximately 1 GB with compression. 

(See http://landsat.usgs.gov/band_designations_landsat_satellites.php for band designations for all 
Landsat sensors).  More information can be found at http://landsat.usgs.gov/LDCM_DataProduct.php.  

Product News 

New Multispectral Scanner (MSS) Data Available 

The workhorse of the Landsat 5 mission was the Thematic Mapper (TM) instrument. After the TM sensor 
failed in November 2011, the Multispectral Scanner (MSS) instrument was brought back online a few 
months later. The MSS had not acquired data for over a decade.   

While the MSS was acquiring data, the Landsat ground station was crafting new capabilities to ingest the 
raw instrument data. The data have recently been successfully ingested and are available from 
EarthExplorer, GloVis, and LandsatLook Viewer. More details on the new MSS data are available at 

http://landsat.usgs.gov/NewMSSProduct.php.  

Old Metadata Format Removed 

Since August 2012, all Landsat products have included a new metadata format to align with operational 
data from the Landsat Data Continuity Mission/Landsat 8.  The historic metadata file was included to allow 

users enough transition time to adjust to the new format.  

Although a number of scenes will continue to have both metadata files until the data is removed from 

Downloadable status and reprocessed, Landsat scenes processed after April 29, 2013 will no longer have 
the “*_MTLold.txt” file.  

Landsat 8 Quality Assessment Band Information 

The new Quality Assessment (QA) band is an important addition to Landsat 8 data files. Each pixel in the 

QA band contains a decimal value that represents bit-packed combinations of surface, atmosphere, and 
sensor conditions that can affect the overall usefulness of a given pixel. 

Used effectively, QA bits improve the integrity of science investigations by indicating which pixels might be 

affected by instrument artifacts or subject to cloud contamination.  Details about the Landsat 8 QA band 
can be found at http://landsat.usgs.gov/L8QualityAssessmentBand.php. 

http://glovis.usgs.gov/
http://landsat.usgs.gov/NewMSSProduct.php
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Landsat 8 Reflectance and Radiance Conversions 

Standard Landsat 8 data products are delivered in 16-bit unsigned integer format. To match data products 

from Landsat 1 through Landsat 7, the Landsat 8 data can be rescaled to the top-of-atmosphere (TOA) 
reflectance and/or radiance using radiometric rescaling coefficients provided in the product metadata file 
(MTL file). The MTL file also contains the thermal constants needed to convert TIRS data to the at-satellite 

brightness temperature. 

Conversion formulas to TOA Radiance, TOA Reflectance, and At-Satellite Brightness Temperature are 
located at http://landsat.usgs.gov/Landsat8_Using_Product.php. 

Questions about Landsat 8? 

Questions about Landsat 8, the Landsat Missions, or Landsat data products can be directed to Landsat 
Customer Services: custserv@usgs.gov. 

Tips and Tricks 

Learning More about Landsat Surface Reflectance Climate Data Records 

Landsat Surface Reflectance products are available on-demand from the archive of Landsat 5 Thematic 

Mapper (TM) and Landsat 7 Enhanced Thematic Mapper Plus (ETM+) data. The 30+ year archive of data 
enables the generation of Climate Data Records (CDRs) to support land surface change studies and the 
creation of other geophysical and biophysical parameters.  

Landsat surface reflectance CDRs are generated using the Landsat Ecosystem Disturbance Adaptive 
Processing System (LEDAPS), originally developed through a National Aeronautics and Space 

Administration (NASA) Making Earth System Data Records for Use in Research Environments (MEaSUREs) 
grant by NASA Goddard Space Flight Center (GSFC) and the University of Maryland (Masek et al., 2008). 
The software is an adaptation of the Moderate Resolution Imaging Spectroradiometer (MODIS) 

atmospheric correction routines to process Level-1 Landsat TM or ETM+ data.  

Water vapor, ozone, geopotential height, aerosol optical thickness, and digital elevation data are used with 

Landsat data as inputs to the Second Simulation of a Satellite Signal in the Solar Spectrum (6S) radiative 
transfer model to generate top of atmosphere (TOA) reflectance, surface reflectance, brightness 
temperature, and masks for clouds and cloud shadows. The results are bundled and delivered as the 

Landsat surface reflectance CDR product.  

Landsat Surface Reflectance CDRs are available to download from EarthExplorer 

(http://earthexplorer.usgs.gov).  Additional information about Surface Reflectance CDR’s can be found at 
http://landsat.usgs.gov/documents/cdr_sr_product_guide.pdf.  

Masek, J.G., Huang, C., Wolfe, R., Cohen, W., Hall, F., Kutler, J., and Nelson, P. (2008). North American forest disturbance 
mapped from a decadal Landsat record. Remote Sensing of Environment. 112:2914-2926. 

mailto:custserv@usgs.gov
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Landsat Image of Interest 

LDCM Long Swath Visualization 

On April 19, 2013, the Landsat Data Continuity Mission passed over one long swath from Russia to 

southern Africa: http://www.nasa.gov/mission_pages/landsat/news/russia-south-africa.html. 

Our mission partners at NASA crafted a beautiful fly-over that includes this image of the Ethiopian 
Highlands (Lake Tana is in the upper right). 
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Landsat Mission News 

Landsat 8 Pre-WRS2 Data Available 

Nearly 10,000 Landsat 8 scenes collected by the Operational Land Imager (OLI) and/or Thermal 
Infrared Sensor (TIRS) sensors during the commissioning period after launch (February 11, 2013 

through April 11, 2013), when the satellite achieved operational orbit on World Reference System-2 
(WRS-2) are now available for download from EarthExplorer (http://earthexplorer.usgs.gov) and 
GloVis (http://glovis.usgs.gov).  

Since these data were acquired before the mission achieved the final orbital altitude and position in 
the WRS-2 orbit, they should not be considered nominal.  While these data meet the quality 
standards and have the same geometric precision as data acquired on April 12, 2013 and beyond, 

the geographic extents of each scene will differ from the normal WRS-2 footprints.  Most data will be 
processed to an L1T (as other standard products), and the pixel size is 30 meters.   

During the on-orbit commissioning period the calibration team performed calibration updates for the 

data and a reprocessing of the archive took place, but further calibrations of the pre-WRS-2 data will 
not be a priority for this period.   There are also slight differences (up to +/- 1 percent of the 
radiance) in the early TIRS images due to intentional telescope temperature changes.  These 

radiance differences increase or decrease the discrepancies described in the TIRS section below 
depending on the temperature of the telescope. 

Data acquired during the Landsat 7/Landsat 8 Underfly on March 29 - 30, 2013, are also available to 

download.  This information can also be found on http://landsat.usgs.gov/LDCM_DataProduct.php. 

http://earthexplorer.usgs.gov/
http://glovis.usgs.gov/
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Landsat 8 Data Products - What have we learned? 

Data products from Landsat 8’s OLI and TIRS have proven to be highly accurate and are a great 
addition to the Landsat archive.  

A few things to keep in mind about Landsat 8 data products and related systems: 

1) Landsat Level 1 data products are available to download within 24 hours of acquisition.

2) There are days which Landsat 8 data were not collected due to testing of either the OLI or
TIRS instruments.  A list of days is available on the Landsat Acquisitions page:
http://landsat.usgs.gov/tools_acq.php.

3) Characterization and calibration of Landsat 8’s OLI instrument data are still ongoing, and there
are residual image artifacts evident in some scenes, such as radiometric discontinuities
between the different sensor chip assemblies.  This example displays the artifacts:

4) Landsat 8 acquisitions are not displayed on EarthNow! Viewer. A new interface will be

introduced in the near future that will display previously acquired Landsat 8 images.

5) The Landsat 8 Data Users Handbook will be made available in the near future.  This will be a

great source of technical documentation about the Landsat 8 mission.

6) Keep in mind that the LandsatLook files (http://landsat.usgs.gov/LandsatLookImages.php) can
be very useful, when the full 16-bit science data are not needed.  The .jpg files are very easy

to download and use in applications.
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Landsat 8 Distribution Statistics 

Since becoming publically available on May 30, 2013, over 106,000 Landsat 8 Level 1 data products 
have been downloaded by users around the world.  In addition, over 63,000 full-resolution 

LandsatLook files of Landsat 8 scenes have also been downloaded! 

Landsat 5 Decommissioning Complete 

For over 29 years, Landsat 5 observed our changing planet. It has recorded the impact of natural 
hazards, climate variability and change, land use practices, development and urbanization, 
ecosystem evolution, increasing demand for water and energy resources, and changing agricultural 
demands worldwide. 

With the satellite’s fuel reserve completely depleted, the U.S. Geological Survey Flight Operations 
Team transmitted the last command to the satellite to shut off all moving mechanisms and constrain 
the spacecraft’s ability to generate and store power from its solar arrays.  The final command shut 
down the transmitter, silencing the mission permanently on June 5, 2013.  

Landsat 5 orbited the planet over 150,000 times while transmitting over 2.5 million images of the 
Earth’s land surface, long outliving its original three-year design life.  

Landsat Global Archive Consolidation Update 

As of August 1, 2013, over 2.2 million scenes have been received and placed into the USGS archive 
from international ground stations as part of the Landsat Global Archive Consolidation (LGAC) effort.  

In addition, the first international Multi-Spectral Scanner (MSS) data from Canada have been added 
to the archive. MSS data, captured by the first Landsat missions, are often the most difficult to ingest 
and process, but yet can be the most valuable for time series analysis.  

The Canada Centre for Remote Sensing contributed the data months ago, but the software to ingest 

these data successfully just released in late June.  

For more information on LGAC, visit 
http://landsat.usgs.gov/Landsat_Global_Archive_Consolidation.php. 

http://landsat.usgs.gov/Landsat_Global_Archive_Consolidation.php
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Product News 

Additional Information on Landsat 8 Reflectance and Radiance Conversions 

In the last issue, we provided information on converting the Landsat 8 OLI digital number (DN) pixel 
values to top of atmosphere (TOA) reflectance and at-sensor spectral radiance, and for converting 

TIRS digital number pixel values to brightness temperature. We would like to provide more 
calibration details:  

1) The previously known LMIN, LMAX and QCALMIN, QCALMAX values have been replaced with

RADIANCE_MINIMUM_BAND_X, RADIANCE_MAXIMUM_BAND_X, QUANTIZE_CAL_MIN_BAND_X,
QUANTIZE_CAL_MAX_BAND_X.  Instead of using these values, a single set of coefficients,
RADIANCE_MULT_BAND_x and RADIANCE_ADD_BAND_x (x = the band number), have

been developed for ease of use and have been added into the metadata files (MTL) delivered
with the product for easy access.

2) Conversion formulas to convert OLI DNs to at-sensor spectral radiance and TOA Reflectance,
and converting TIRS DNs to Brightness Temperature are located at
http://landsat.usgs.gov/Landsat8_Using_Product.php.   To convert to TOA reflectance

users should always use L1 image DN values (Qcal) and MTL values
(REFLECTANCE_MULT_BAND_x and REFLECTANCE_ADD_BAND_x, where x is the band number)
specific to your image.  Landsat 8 has a 16 bit product with a better dynamic range than the

previous satellites.  Because of this, it allows the instrument to detect a broader range of TOA
reflectance compared to historical Landsat sensors.

3) REFLECTANCE_MULT_BAND_X and REFLECTANCE_ADD_BAND_X values found in the MTL are the

same for each band within a scene because they cover the same range of reflectance values.
These values may change in the future and should always be referenced from the MTL file that is
delivered with the product.

4) It is possible to have TOA reflectance calculations outside of the 0-1 range. Users will need to
apply solar zenith angle corrections, and exclude fill values, when calculating TOA reflectance.

Landsat 8 Thermal Infrared Sensor (TIRS) Calibration Notice 

Discrepancies have been noted between calibrated Landsat 8 thermal data, TIRS Bands 10 and 11, 
and surface-water temperature measurements collected to validate thermal band calibration.  

Surface-water temperatures derived from TIRS data, after correction for atmospheric transmission 
and emissivity, are warmer than measured surface-water temperatures by 2 K or more. These 

discrepancies also may not be consistent across the focal plane.  This indicates a possible bias or 
other error in TIRS calibration that places the calibration uncertainty beyond the specified 
performance of 2 percent.   

Users are cautioned to be aware of potential impacts to their analyses and results. The calibration 
team continues to analyze TIRS data and compare results to surface-water temperature 

measurements to discover the source of the discrepancy.  

Updates to TIRS calibration coefficients will be incorporated into Landsat 8 data processing as soon 

as the discrepancy is sufficiently understood. Details will be provided on the Calibration Notice web 
site (https://landsat.usgs.gov/calibration_notices.php) and in future Landsat Updates. 

http://landsat.usgs.gov/Landsat8_Using_Product.php
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Questions about Landsat 8?

Questions about Landsat 8, the Landsat Missions, or Landsat products can be directed to Landsat 

Customer Services: custserv@usgs.gov. 

Land Surface Reflectance Product now Available for Landsat 4 TM scenes

Recent upgrades to the Earth Resources Observation and Science (EROS) Science Processing Architecture 

(ESPA) Ordering Interface now allow Landsat 4 Thematic Mapper (TM) scenes to be processed to Land 

Surface Reflectance products, by uploading a list of scenes to https://espa.cr.usgs.gov/new, or 
accessing the Landsat CDR Data Set Section of EarthExplorer:  http://earthexplorer.usgs.gov.  
Details about Land Surface Reflectance products can be found on 
http://landsat.usgs.gov/CDR_LSR.php. 

Tips and Tricks 

Using the L-LDOPE Toolbelt with Landsat 8 QA band

Landsat 8 scenes include a Quality Assessment (QA) band, which provides bit-packed information in 

decimal translation of binary strings. Used effectively, QA bits improve the integrity of science 
investigations by indicating which pixels might be affected by instrument artifacts or subject to cloud 
contamination. 

To easily extract the bit-packed information, the L-LDOPE Toolbelt now contains code to extract the 
bits from the OLI QA band to allow easy identification and interpretation of pixel condition.  The 

Toolbelt can be downloaded as a zip file that contains the executables compiled for Linux 32-Bit, 
Linux 64-Bit, Windows 32-Bit, and Windows 64-Bit systems, accompanied by the source code and a 
readme file. Each command can be run directly by typing the executable name and its parameters 

from the tools directory. 

Details can be found on http://landsat.usgs.gov/L-LDOPE_Toolbelt.php. 

mailto:custserv@usgs.gov
http://landsat.usgs.gov/CDR_LSR.php
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Landsat Image of Interest 

Lake Mead Water Levels 2013 

Lake Mead is located on the Colorado River in the states of Nevada and Arizona. Formed by Hoover 

Dam at the southwest point of the lake, the reservoir is the largest in the United States in maximum 
water capacity and provides water to millions of residents in the area, including Las Vegas. Hoover 

Dam provides power for utilities in Nevada, Arizona, and California, and is a major tourist attraction 
with nearly a million people visiting each year. 

The lake draws a majority of its water from snowmelt in the Rocky Mountains. Since 2000, the water 
level has been steadily dropping due to less than average snowfall, high levels of evaporation, 
increased water usage, and recent extensive drought conditions over the western United States. 

These factors continue to pressure water management resources. The population that depends on 
the lake for water and on Hoover Dam for electricity continues to grow. 

These Landsat 8 images show the differences in the lake from March 24 to July 2, 2013. The inset 
images give a closer view of the receding water within these 100 days. Recent predictions by the 
U.S. Bureau of Reclamation indicate that by 2016, the lake will be at a critical level that will require 

further water restrictions and affect the electricity operations of Hoover Dam. 
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Landsat Update   Special Issue October 2013

Upcoming Landsat 8 Reprocessing 

Within the next several weeks, all Landsat 8 data that have been acquired since achieving WRS-2 

operational orbit will be reprocessed using updated calibration parameters for OLI and TIRS 
data.  During this time, all online products will be purged and the online inventory will be re-
populated.   

Details about the reprocessing effort and expected duration will be posted to the Landsat website 
(http://landsat.usgs.gov) when they become available.    

Please contact us at custserv@usgs.gov with any questions. 

Note: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. 
Government. 

http://landsat.usgs.gov/
mailto:custserv@usgs.gov
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Landsat Mission News 

Landsat 8 Satellite Recovered from Safehold 

On September 19, 2013 at 15:38 CDT, the Landsat 8 satellite experienced an unplanned transition to 
safe hold condition following an attitude control anomaly. This condition suspended the collection of 

science data until 11:07 CDT on September 21, 2013.  

Post-anomaly calibration checks detected a systematic change in the alignment between the OLI and 
TIRS sensors. No change in the OLI alignment to the spacecraft attitude control system was apparent 

so the shift is being attributed to the TIRS instrument.  

On September 27, 2013, a Calibration Parameter File (CPF) update was put into production to correct 
for registration performance degradation caused by the safe hold event. Details about the CPF update 

are available on http://landsat.usgs.gov/calibration_notices.php.  
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Landsat Long Term Acquisition Plan Changes 

Changes will be made to the Landsat Long Term Acquisition Plan (LTAP) during the month of 
November 2013.  

The Landsat 7 satellite will discontinue routine night, ocean, and Antarctica data collection 
campaigns, and will collect only long intervals of data over continental land masses.  This plan will 
increase the proportion of land imaged every day from 69 percent to 90 percent of acquisition 

opportunities. The increased number of acquisitions over land masses will provide more opportunities 
to fill data gaps caused by the Scan Line Corrector failure (SLC-off) as well as cloud cover. This 
change will also mitigate risks to the life expectancy of the Enhanced Thematic Mapper Plus (ETM+) 

sensor.  

The improved dynamic range and the additional bands of the Operational Land Imager (OLI) and 
Thermal Infrared Sensor (TIRS) make Landsat 8 data the preference for snow/ice and water imaging. 

Because the satellite is also able to acquire significantly more data, it will be tasked to collect oceanic 
islands, ocean, and night time scenes. Additional acquisitions over the Antarctic and Arctic are also 

planned.    

Special acquisition requests for either satellite can still be submitted by contacting landsat@usgs.gov; 
however, scheduling priorities will be given to hazards or disasters.    

Product News 

Upcoming:  Landsat 8 Data Reprocessing 

In early 2014, all Landsat 8 data that have been acquired will be reprocessed using updated 
calibration parameters for Thermal Infrared Sensor (TIRS) and Operational Land Imager (OLI) data. 

During this time, all online products will be purged and the online inventory will be re-populated 
through forward processing while reprocessing proceeds in reverse chronological order.  

The calibration changes will affect both TIRS bands and all of the OLI bands on Landsat 8. 

The OLI radiance-to-reflectance conversion coefficients will be adjusted for the cirrus band (Band 9) 
to account for on-orbit performance. The prelaunch derived coefficients were calculated using 
heliostat measurements, which were expected to be in error because little sunlight reaches the 

ground at these wavelengths. This adjustment changes the reflectance by about 7 percent in the 
cirrus band. Additionally, the precision of the other spectral bands’ radiance-to-reflectance conversion 
coefficients will be increased, changing the reflectance by up to 0.3 percent. 

Relating to TIRS thermal band calibration, prior to the early-2014 update, users may subtract 0.29 
W/(m2 sr µm) from every TIRS Band 10 calibrated radiance value, and 0.51 W/(m2 sr µm) for every 

TIRS Band 11 calibrated radiance value to provide values closer (on average) to the actual radiances.  
The equations to convert from calibrated product pixel values to calibrated radiance values can be 
found here (http://landsat.usgs.gov/Landsat8_Using_Product.php).  These numbers are based on 

comparisons to surface water temperatures and correspond to a -2.1 K correction (Band 10) and a -
4.4 K correction (Band 11) for a 295 K brightness temperature. The rms variability in the required 
adjustment is roughly 0.12 W/(m2 sr µm) (0.8 K) for Band 10 and 0.2 W/(m2 sr µm) (1.75 K) for 

Band 11. Studies indicate that the errors are scene dependent and probably related to out-of-field 
response in the TIRS instrument.  

Given the larger uncertainty in the Band 11 values, users should work with TIRS Band 10 data as a 
single spectral band (like Landsat 7 Enhanced Thematic Mapper Plus (ETM+)) and should not attempt 

a split-window correction using both TIRS Bands 10 and 11 to retrieve surface temperature values.   
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On November 27, 2013, the relative gains of single detectors on the edges of each OLI Sensor Chip 
Assembly (SCA) will be updated to correct slight striping that is typically not visible. This update will 
affect all OLI spectral bands. 

Landsat 7 Thermal Band Calibration Update Made 

Effective October 1, 2013, the calibration of the Landsat 7 Enhanced Thematic Mapper Plus (ETM+) 
Band 6 was updated to correct a bias error that had been present in all thermal data since the last 
calibration update in 2010.  

Vicarious calibration teams detected a bias error of 0.036 (W/(m2 sr µm)) that causes overestimation 
of top-of-atmosphere (TOA) temperatures by approximately 0.26 Kelvin (K) at 300K. Parameters 

within the Calibration Parameter File (CPF) have been adjusted to correct for this bias error. 

All data processed by the USGS EROS Center from October 1, 2013 forward are correctly calibrated 
within 0.4K at 300K using updated CPF coefficients. Users can correct for the bias error themselves 
by subtracting 0.036 W/(m2 sr µm) from the TOA radiance product for data products processed 

between January 1, 2010 and September 30, 2013. 

More details about this update can be found at http://landsat.usgs.gov/science_L7_Cal_Notices.php. 

Tips and Tricks 

Explaining ESUN and Landsat 8 

A number of science users have contacted us asking how to find the solar exoatmospheric spectral 
irradiance (ESUN) values for Landsat 8 OLI data.    

ESUN values are not provided for Landsat 8 data because they are not required for converting data 
to reflectance. Landsat 8’s Operational Land Imager (OLI) adopted two independent National 

Institute for Standards and Technology (NIST) traceable radiance and reflectance calibration 
methods. The Landsat 8 metadata file provides coefficients necessary to convert digital numbers 
(DNs) directly to radiance and reflectance from the quantized and calibrated Digital Numbers (DNs) 

of the product (see http://landsat.usgs.gov/Landsat8_Using_Product.php). Thus, ESUN values are 
not required for reflectance conversion. 

Relative Spectral Response (RSR) of the OLI spectral bands can be found on 
http://ldcm.gsfc.nasa.gov/spacecraft_instruments/oli_band_average.html and used along with the 

user’s preferred solar spectrum to calculate ESUN values corresponding to Landsat 8 OLI bands. 
(NOTE: ESUN values calculated from RSRs were not used for OLI calibration).  
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Meetings 

December 4, 2013 

Sustainable Land Imaging Users Forum 
NASA Goddard – Greenbelt, MD 

On December 4, the U.S. Geological Survey (USGS) and NASA will host an event in which leadership 
from both agencies will provide details about how user needs will be assessed to help inform NASA’s 

Sustainable Land Imaging Program.  User requirements are a critical source of information used as 
input to help inform the design and implementation of future spaceborne systems intended to 
provide global, continuous Landsat-quality visible to shortwave infrared and thermal infrared 

measurements for at least the next 25 years.  

The USGS has been developing a structured methodology for acquiring, cataloging, maintaining and 
evaluating user requirements for Earth observations through its Land Remote Sensing Program, 
which manages the USGS contributions to the joint efforts of USGS and NASA for the Landsat 

program.  

The Users Forum will feature the methodologies and approaches the USGS is utilizing to acquire and 
evaluate user requirements and will present some findings and evaluations that can be applied to 

design considerations for the development of the future architecture.  The forum will include 
presentation of methods and preliminary findings, and will offer opportunities for feedback with 
regard to the approach and requirements gathered to date. The requirements component will be 

described in the context of our upcoming planning timeline and identify opportunities and processes 
for providing input into our planning.   

This is a notice of a meeting, not a solicitation of any kind. 

October 29-31, 2013 
Landsat Science Team Meeting 
USGS EROS – Sioux Falls, SD 

Agenda and presentations are posted http://landsat.usgs.gov/science_LST_Team_Meetings.php 

December 9-13, 2013 

American Geophysical Union (AGU) 
San Francisco, California 

December 10-12, 2013 
Cal/Val Technical Interchange Meeting (TIM) 
USGS EROS, Sioux Falls, South Dakota   
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Landsat Image of Interest 

Flooding in Cambodia 

This and other Landsat Images of Interest can be viewed and downloaded from 
http://landsat.usgs.gov/gallery.php.  

http://landsat.usgs.gov/gallery.php
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