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Landsat 8 Reprocessing Notice 

 
Beginning February 3, 2014, all Landsat 8 data held in the USGS archives will be reprocessed. All 

Landsat 8 scenes will be removed from the online cache at this time and the data will then be 
reprocessed starting with the most recent acquisitions and proceeding back to the beginning of the 
mission. Data will then become available for download. Scenes waiting to be reprocessed will also be 

available for on-demand product orders. Reprocessing is expected to take approximately 50 days.  
 
Many corrections will be made to the data, affecting both the Operational Land Imager (OLI) and the 

Thermal Infrared Sensor (TIRS). These corrections include all calibration parameter file updates since 
launch; improved OLI reflectance conversion coefficients for the cirrus band; improved OLI radiance 
conversion coefficients for all bands; refined OLI detector linearization to decrease striping; a 

radiometric offset correction for both TIRS bands; and a slight improvement to the geolocation of the 
TIRS data.  
 

Details about these changes are available on http://landsat.usgs.gov/calibration_notices.php.  
 
Please direct any questions to Landsat Customer Services: custserv@usgs.gov.    
 
 

http://landsat.usgs.gov/calibration_notices.php
mailto:custserv@usgs.gov
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Landsat 8 Reprocessing to Begin February 3, 2014 
 

Making Outstanding Data Even Better 
The Landsat Project is committed to continually improving the data coming from its latest satellite, Landsat 8. 
The sensors on the satellite, the Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS), have 
proven to be outstanding instruments. Since its launch in February 2013, the project’s engineers have been 
refining the data as they learn more about the performance of the satellite. 
 
On February 3, 2014, the entire Landsat 8 archive will be cleared from the online cache and reprocessed to 
take advantage of calibration improvements identified during its first year of operation.  All Landsat 8 scenes 
will be removed from the online cache at this time and these data will then be reprocessed starting with the 
most recent acquisitions and proceeding back to the beginning of the mission. Data will then become available 
for download. Scenes waiting to be reprocessed will also be available for on-demand product orders. 
Reprocessing is expected to take approximately 50 days.   
 
A summary of the changes being made to the Landsat 8 Operational Land Imager (OLI) and Thermal Infrared 
Sensor (TIRS) data include: 
 

1. All OLI bands (excluding cirrus Band 9) will have reflectance changes of up to 0.8 percent. (This 
can be compared to about a two (2) data value maximum change of Landsat 5-7 8-bit data). 
Visible striping may currently exist due to the improved sensitivity of OLI in dark uniform areas, 
such as water. This striping is reduced with this update. Changes to the cirrus Band 9 are more 
substantial, at about 7 percent. 
 

2. The TIRS temperature offset noted on November 14, 2013 Calibration Notice on 
http://landsat.usgs.gov/calibration_notices.php is a primary driver for this reprocessing 
effort.  These offsets remove about 2.1 K from Band 10 and about 4.4 K from Band 11, relative 
to products processed prior to February 3, 2014. Users should work with TIRS Band 10 data as 
a single spectral band (like Landsat 7 Enhanced Thematic Mapper Plus (ETM+) and should not 
use Band 11 by itself or attempt a split-window correction using both TIRS Bands 10 and 11. 

 
More details about the changes being made to the data is available in the January 29, 2014 Calibration Notice 
on http://landsat.usgs.gov/calibration_notices.php.  
 
Most users will not need to reorder data currently in their local archive; however, users are encouraged to 
review all Landsat 8 calibration notices (website above) and evaluate the improvements as they relate to 
specific applications. 
 
Overall, the Landsat 8 sensors are exceeding specifications. The performance of the OLI and TIRS data needs 
to be consistent over time, not just so that scientists can accurately compare the images from Landsat 8 itself 
but from previous Landsats as well. The high quality of data acquired by the Landsat satellites is what makes 
the Landsat collection unique. These ongoing assessments will strengthen the value of the entire Landsat 
archive, making the already outstanding data from Landsat 8 even better.  
 
Please direct any questions about the Landsat 8 reprocessing effort to Landsat Customer Services:  
custserv@usgs.gov.  

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

Landsat 8 Celebrates First Year 
Landsat 8 Images Moon 
Recent Landsat 7 Maneuvers Affect WRS Footprints   
 
 

Product News 
 

Landsat 8 Reprocessing Effort Update  
Search Interface to discontinue support of older Internet Explorer browsers  
Upcoming Changes to Landsat Surface Reflectance Climate Data Records 
 
 

Tips and Tricks 
 

Save your Area of Interest Easily on EarthExplorer! 
 

Landsat Image of Interest 
 

Yarki Island and Lake Baikal, Russia 
 

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

Landsat Mission News 
 
 

Landsat 8 Celebrates First Year 
February 11, 2014 marked the first anniversary of the launch of the Landsat 8 satellite.  The 
satellite has collected over 160,000 images of the Earth, adding to the expansive 40+ year 
Landsat data archive.    

 
Click on the image or copy this URL into your browser: https://www.youtube.com/watch?v=P-
lbujsVa2M. 
 
 

https://www.youtube.com/watch?v=P-lbujsVa2M
https://www.youtube.com/watch?v=P-lbujsVa2M
https://www.youtube.com/watch?v=P-lbujsVa2M
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The article below describes the first year of Landsat 8. This was published on the Landsat 
webpage on February 11, 2014.  

Landsat 8: Good Things, Getting Better 

Written by: Rebecca Johnson, Contractor to USGS EROS 

Jim Lacasse, Landsat Operations and Maintenance Project Manager, USGS EROS 
Gene Fosnight, Landsat Data Acquisitions Manager, USGS EROS 
Ron Morfitt, Landsat 8 Calibration and Validation Lead, Contractor to USGS EROS 

February 11, 2014 

It’s hard to believe a year has passed since the launch of Landsat 8. This first anniversary is going to be an exciting, 
upbeat celebration because the new satellite is meeting, if not exceeding, all expectations.  "Landsat 8 is nearly 
perfect," said Jim Lacasse, Landsat Operations and Maintenance Project Manager. "We’re getting really high quality 
data." 

There is, however, a bit of tweaking going on as Landsat calibration and instrument teams work to correct a few small 
issues. Landsat 8’s Operational Land Imager (OLI), for example, is composed of tens of thousands of very sensitive 
detectors-so sensitive that tiny discrepancies are evident in Landsat 8 images of dark, uniform areas such as large 
expanses of water. The calibration team has made an overall improvement to the radiometry (color fidelity) of the OLI 
sensor’s bands to resolve this problem. 

The satellite’s Thermal Infrared Sensor (TIRS) acquires two infrared bands. Both are being affected, to different 
degrees, by a stray light problem. “Light from outside the area we are looking at is getting into the telescope-it’s being 
reflected from something in the sensor itself-which is causing ‘ghosting’ in the images,” said Ron Morfitt, Landsat 8 
Calibration and Validation Lead. “To fix the problem, the calibration and instrument teams are scanning the moon, 
which is a very bright object with a very dark background, to try to find out exactly where the stray light is coming 
from. We’ll then build a filter to remove the ghosts from the images,” Morfitt added. “It is a very novel solution.” 

Landsat 8 and Landsat 7 are also being managed in a novel way, with the newer satellite being used to extend the 
capabilities-and lifespan-of the older one. "Landsat 7 recently went to a continental landmass acquisition strategy," 
said Lacasse. “Capturing images of islands, for example, was very inefficient due to Landsat 7 scheduling constraints. 
The responsibility for capturing images of islands has been turned over to Landsat 8, with its much more sensitive 
sensor. The change helps to conserve the resources of Landsat 7 while still meeting our science goals.” 

This change has also resulted in more data than anticipated being acquired by both satellites. Freed from routine 
acquisition of island images-as well as those of water, Antarctica, and night scenes-Landsat 7’s output has increased 
from 375 to 438 scenes per day while at the same time prolonging the life of the ETM+. Landsat 8 is also collecting 
more than its anticipated 400 scenes per day. "We are currently scheduling 550 images per day," said Gene Fosnight, 
Landsat Acquisitions Director. "Landsat 8’s new bands and increased sensitivity make it particularly useful for dark 
objects like water and bright objects like snow and ice. We are acquiring those types of images at a higher rate than 
ever before. Landsat 8 is also cautiously beginning night imaging campaigns of active volcanoes." 

More data. Better data. It’s definitely something to celebrate. 
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Landsat 8 Images Moon 
Landsat 8 was built to do something none of its predecessors had done before: look at the Moon.  

The Moon provides a stable data source because it is a target with practically static surface cover 
and no atmospheric effects. Data from on-orbit lunar imaging can be used to track the stability 
of the Operational Land Imager (OLI) instrument and the Thermal Infrared Sensor (TIRS) 
aboard Landsat 8, resulting in improved calibration of the data, making good data even better.  

Landsat 8 typically collects lunar data monthly near full Moon - at the lunar phase angle of about 
8 degrees. Any changes to the sensor’s radiometry (measurements of light) can be detected and 
used to improve sensor calibration.  

Lunar data are collected only for calibration or other engineering purposes, so it is not normally 
released to the public, but USGS and NASA have decided to put out a sample dataset for those 
eager to look more closely at Landsat 8 lunar data. 

The image below was acquired June 24, 2013, and displays panchromatic band 8.  

 
Landsat 8 Lunar Calibration data, band 8. Acquired June 24, 2013.  
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Recent Landsat 7 Maneuvers Affect WRS Footprints   
On January 9, 2014, the USGS executed a delta-velocity (delta-v) maneuver to pre-position 
Landsat 7 for a larger delta-inclination (delta-i) maneuver used to maintain the satellite's mean 
local crossing time. NOAA’s space weather forecast predicted high solar activity during this time 
that would increase the atmospheric drag on the spacecraft, and therefore, the maneuver's 
"burn time" was extended. The geomagnetic storm that was forecast never occurred and caused 
the delta-v maneuver to perform a slight over-correction and therefore a larger than expected 
shift in the ground track of the orbit.  

A delta-i was successfully executed on February 4, 2014 to help move the satellite back, and on 
February 12, the satellite reached the correct position. There are no impacts to Level-1 data 
processing and product quality is not affected although users may notice a slight difference in 
the nominal WRS footprint that is more noticeable toward the equator. 
 

  

  



Landsat Update Volume 8 Issue 1           Page 5 of 7      March 2014 

Product News 
 
Landsat 8 Reprocessing Effort Update 
In February of 2014, all Landsat 8 data were removed from the online cache to reprocess to employ 
calibration updates for both sensors onboard the satellite. (See 
http://landsat.usgs.gov/calibration_notices.php.)  
 
As of March 21, 2014, over 135,000 scenes have been reprocessed and repopulated to the online 
cache, and are available for download by all users once again.   
 
 
Search Interfaces to discontinue support of older Internet Explorer browsers  
 

As of May 1, 2014, Internet Explorer (IE) browsers prior to version 9.0 will no longer be supported on 
the EarthExplorer (http://earthexplorer.usgs.gov) and GloVis (http://glovis.usgs.gov) searching 
interfaces. Older versions of IE may cause display and functionality issues, and will prevent the sites 
from operating properly.   
  
Please work with the Information Technology Department in your organization to upgrade IE on your 
system, or to acquire an alternate web browser, such as Mozilla Firefox or Google Chrome, and 
contact lta@usgs.gov with any questions.  

 

 
Upcoming Changes to Landsat Surface Reflectance Climate Data Records 
 
In the near future, a number of changes will be made to the processing and output options for 
Landsat Surface Reflectance Climate Data Records (CDR), which are requested through the Earth 
Resources Observation and Science Center (EROS) Science Processing Architecture (ESPA) on-
demand interface (https://espa.cr.usgs.gov) and EarthExplorer (http://earthexplorer.usgs.gov).   
 
Currently, HDF-EOS is the standard output format for Surface Reflectance CDR data products. The 
upcoming code changes will allow users to select from three output formats:   HDF, GeoTIFF, or 
Binary.  Surface Reflectance data products requested from EarthExplorer will be delivered as 
GeoTIFF, and the metadata will be delivered in an .xml file.  The brightness temperature will be 
labeled in Kelvin instead of currently-noted Celsius.   
 
On March 28, 2014, samples of the new data products will be available to download from 
http://landsat.usgs.gov/CDR_ECV.php. If you have placed orders for SR data in the past, you will 
also be receiving an email from us when the samples are ready.  
 
A future notice will provide an exact date for the implementation of these changes.  

 
 
  

http://landsat.usgs.gov/calibration_notices.php
http://earthexplorer.usgs.gov/
http://glovis.usgs.gov/
mailto:lta@usgs.gov
https://espa.cr.usgs.gov/
http://earthexplorer.usgs.gov/
http://landsat.usgs.gov/CDR_ECV.php


Landsat Update Volume 8 Issue 1           Page 6 of 7      March 2014 

Tips and Tricks   
 
Save your Area of Interest Easily on EarthExplorer 
 

EarthExplorer (EE) - http://earthexplorer.usgs.gov is the primary search portal for access to the 
USGS archives, including Landsat data.   Did you know you can save your area of interest (AOI) to 
make future searches easier?   
 
After you login to EE, select your AOI. You can use up to 30 points to create your polygon, or you can 
also use the Circle option on the map interface.  You can save the AOI only, as in the example below, 
or add any other search criteria – Date Range, Data Sets, and Additional Criteria.  In this example, 
only the AOI is going to be saved for easy future use.  
 
 
 
When you have all Search Criteria set, select Save Criteria in the top menu bar: 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
After all criteria are set, click Save Criteria in the menu bar above the map.  The area of interest 
and any associated criteria are saved for future reference.  The Manage Criteria menu items lists all 
saved criteria, which can be removed, viewed and modified, or added as Favorites for easy loading.   

http://earthexplorer.usgs.gov/
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Landsat Image of Interest  
 
Yarki Island and Lake Baikal, Russia 
 

 
 
Sensor: Landsat 8 Operational Land Imager (OLI) 
Acquisition Date: August 31, 2013 
Path/Row: 132/21 
 
Located in southern Siberia in Russia, Lake Baikal is the deepest lake in the world (1,700 m) and 
contains 20 percent of the fresh surface water on the planet. Because of its geologic age and 
geographic isolation, more than two-thirds of the lake's freshwater species are found nowhere else in 
the world. 
 
A narrow sand spit stretches across the lake's north end to form Yarki Island, which separates the 
northernmost shoreline from the open water. This long, discontinuous land surface is the result of 
accumulated sediments from several rivers flowing in from the north, combined with the interaction 
of these sediments with incoming waves, wind, and storms from the main lake to the south. The 
shallow lagoon that is created behind Yarki Island is filled with relatively warm waters and peat 
deposits, and forms an important bird sanctuary. 
 
This Landsat image shows the area around Yarki Island and northernmost Lake Baikal. The green 
tones in the lagoon area depict vegetative sediments. The mouth of the Verkhnaya Angara River can 
be seen on the right side of the image. 
 
The vast archive of Landsat images helps researchers and scientists monitor the Earth's ecosystems, 
and provides unbiased evidence of how changes can affect these ecosystems worldwide. 
 
This and other Landsat Images of Interest can be found in the Landsat Image Gallery: 
http://landsat.usgs.gov/gallery.php.  

http://landsat.usgs.gov/gallery.php
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Landsat Mission News 
 

Increasing the Landsat 8 Daily Imaging Rate 
 

Product News 
 

Landsat 8 Thermal Infrared Sensor (TIRS) Update 
Updated Ground Control Points for 171 Path/Rows 

Landsat Downloads top 17 million! 
Landsat Global Archive Consolidation (LGAC) Status 

ESPA Interface Login Changes Coming 

 

Landsat Image of Interest 
 

Fires in California May 2014 
 

 

Pecora 19 Call for Abstracts 
 

Deadline June 20, 2014 

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

Landsat Mission News 
 

 

Increasing the Landsat 8 Daily Imaging Rate 
During the 2014 Northern Hemisphere growing season, the daily imaging rate will gradually increase 
to optimize Landsat 8’s science data collection. 
 

An average of 550 images per day have been collected since operations began on May 30, 2013. The 
collection rate will be incrementally increased to approximately 650 images per day, and will continue 
at a conservative rate until all day-lit descending land images are scheduled or until any indication of 

a ground system limit is identified. 
 

After the 2014 Northern Hemisphere growing season, the daily collection rate will be set to the 

optimal daily imaging rate established by the study. 
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Product News 
 

Landsat 8 Thermal Infrared Sensor (TIRS) Update 
 

During the early on-orbit period of Landsat 8, ground-based measurements indicated a significant 
error in the radiance produced from the Thermal Infrared Sensor (TIRS), especially in Band 11.   
 

After several months of analysis, the NASA TIRS team suspected a stray light issue with the sensor.  
Scans of the moon by the TIRS instrument have confirmed this.  Users were notified of the issue 

through the Landsat 8 Calibration Notices (https://landsat.usgs.gov/calibration_notices.php) and the 
USGS Landsat Updates (http://landsat.usgs.gov/about_Landsat_Updates.php), starting in August 
2013. 
 

Because of this issue, users currently cannot fully exploit the capability of the TIRS instrument.  In 
particular, the “split-window” correction technique to retrieve surface temperature cannot be used 
due to anomalies in Band 11.  However, Band 10, the shorter wavelength TIRS band, can be used 

with a radiative transfer model and emissivity parameters to retrieve surface temperature.   This 
single-band radiative transfer model technique is used with historical Landsat Thematic Mapper (TM) 
data and with Enhanced Thematic Mapper Plus (ETM+) data, which is still acquired daily from 

Landsat 7. 
 

USGS and NASA scientists are working together to characterize the problem, and several approaches 

to characterize and correct for the stray light contamination are under investigation. Each of these 
exploratory approaches has pros and cons and none have been proven to be effective in a wide 
variety of scenes.  As investigations continue, notices will be posted to the Landsat Mission Headlines 

and in future issues of the Landsat Update.  
 
Description 

 
During the early on-orbit period of Landsat 8, ground-based measurements indicated a significant 
error in the radiance produced from the TIRS.  After collecting additional ground measurements 

through the summer of 2013, this error was estimated to be 0.29 W/m2/sr/mm for Band 10 and 0.51 
W/m2/sr/mm for Band 11.   
 

All errors showed that TIRS reported a higher radiance than the ground measurements, as shown in 
the left graph of Figure 1.  The right graph shows the results after accounting for this average 
radiance error, which is the calibration adjustment that was implemented for reprocessing in 

February 2014.  The adjustment accounts for the apparent bias, but there remains a significant 
amount of variance, especially within Band 11. 

 

 
Figure 1:  Thermal band errors (left graph) prior to calibration adjustment and (right graph) after calibration 

adjustment 

https://landsat.usgs.gov/calibration_notices.php
http://landsat.usgs.gov/about_Landsat_Updates.php
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Also during the early orbit period, the image in Figure 2 was acquired over Lake Superior. This image 
illustrates that the calibration appears to change (shown with red arrows) with the along-track TIRS 

scan across the lake. This is a good example of the difficulty in eliminating the banding issues that 
were observed during this time period.  
 

 
Figure 2:  TIRS image of Lake Superior showing apparent time-varying errors 

After several months of struggling to get these errors corrected, the TIRS team began to suspect a 
stray light issue with the sensor.  In an attempt to prove or disprove this theory, the TIRS team 
worked with the flight operations team to turn on TIRS during the slew from Earth pointing to moon 

pointing.   
 
During these scans, an image of the moon was seen in the TIRS focal plane well before the detectors 

should have seen the moon.  This supported the theory that there was a stray light issue.  Additional 
work was done to design further lunar scanning in order to better quantify the amount of stray light 
that was affecting the TIRS imagery.  The lunar scanning is shown in Figure 3.  The gray lines 

indicate the angle between the TIRS boresight and the moon where there was no ghost visible in the 
TIRS detectors.  The blue lines indicate where a lunar ghost was observed somewhere within the 
TIRS focal plane. 
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Figure 3:  TIRS special lunar scan to characterize the stray light issue 

The additional amount of stray light observed in Band 11 is consistent with previous observations of 

variation in the accuracy of the imagery based on ground measurements and the larger amount of 
banding.  There is little doubt that the errors observed in the current thermal band data are caused 
by stray light. 

 
Based on the lunar scans, a rough model of the stray light is being put together.  However, many 
assumptions need to be made to fill in between the sparse sampling of the lunar scans.   

 
Figure 4 shows one such model for a single detector sample in the upper middle portion of a TIRS 
scene (Lake Tahoe).  The blue regions outside of the TIRS scene indicate the ghosting region that 

affects the single detector sample.  In this example, a Geostationary Operational Environmental 
Satellite (GOES) image is used to estimate how much stray light affects the ground measurements 
for the Lake Tahoe site.  Using this somewhat basic approach, 50 to 70 percent of the errors are 

estimated and removed.   
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Figure 4:  Rough approximation of the out-of-scene contribution to the stray light for a single detector sample 

There are several technical challenges to an operational implementation of this approach.  Getting 
GOES or analogous data for the surrounding area for every TIRS scene acquired is difficult, if not 
impossible, on a daily global basis; and the rough model may not hold up over different sites. 

 
Several methods by which to characterize and correct for the stray light contamination are under 
investigation:  using GOES or another coincident dataset to estimate the stray light based on a stray 

light model (see above); using our current Image Assessment System (IAS) database to estimate the 
amount of stray light on a per-scene basis; estimating the stray light based on in-scene statistics; 
and estimating stray light based on the scene and season. Other methods seem less likely to be 

effective.   
 
Each of these approaches has pros and cons, and none have proven to be effective in a wide variety 

of scenes.  However, all of these approaches are in early exploratory stages. 
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Updated Ground Control Points for 171 Path/Rows 
 

Landsat is updating Ground Control Points (GCPs) for 171 path / rows in the Landsat archive.  These 
points include island and coastal locations where meager coverage existed (lack of reference data in 
the original triangulation, few GCPs available, etc.), desert regions where shifting dunes caused 

existing GCPs to become obsolete, and other anomalous locations in which an apparent bias 
remained. 
 

 
Figure 5.  Location of Updated Ground Control Points 

Because the updated GCPs are more accurate, users should consider re-ordering previously 
downloaded images. Scenes that once processed to a systematic L1G or L1Gt may now process to a 
precision L1T product. The offsets are significant for many of the scenes, which may affect time 

series analysis. 
 
The scenes affected and the magnitude of the offsets are described in detail in the Phase 1 GCP 

Improvement Summary.  
   
These GCPs are updated through a three-phase process.  Phase 1, now complete with the next Level 

1 Product Generation System (LPGS) release expected in the fall of 2014, adjusts areas where the 
largest offsets occurred.  Phase 2 will incorporate remaining low-latitude areas, and Phase 3 will 
modify high-latitude areas. 
 

This process consists of the removal of old GCPs, the creation of new GCPs, introduction of time-
specific GCPs due to the age of the original GCP image chips, and the addition of some seasonal 

GCPs.  The metadata files (MTL) distributed with future Landsat L1T products will include the version 
number of GCPs used. 
 

 
Please watch the Landsat Mission Headlines (http://landsat.usgs.gov/index.php) and Calibration 
Notices (http://landsat.usgs.gov/science_calibration.php) for future announcements and a timeline 

for GCP releases. 
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Landsat Downloads top 17 million! 
 

The USGS archive “opened” on December 1, 2008, providing all users worldwide the opportunity to 
download Landsat data at no cost.  
 

As of April 30, 2014, over 17 million Landsat scenes had been downloaded from the USGS Archive!   
This demonstrates the importance of temporal and geographic expansion of Landsat research and 

allows introduction to new communities that are exploring and using the 40-plus years of global 
Landsat data.  

 

 
 

Landsat Global Archive Consolidation (LGAC) Status 
 

Landsat satellites have collected data from across the globe for more than four decades. 
Throughout the years, these data have been downlinked not only at the USGS Earth Resources 
Observation and Science (EROS) Center but also at numerous International Ground Stations (IGS). 

Much of these data held internationally are unique, relative to each station's area of coverage, and 
not duplicated in the USGS archive. 
 

The Landsat Global Archive Consolidation (LGAC) effort started in 2010, with a goal to consolidate 

the Landsat archives from all stations worldwide and make all acquired Landsat scenes available to 
users. 
 

As of March 31, 2014, nearly 3 million Landsat 1-5 MSS, Landsat 4-5 TM, and Landsat 7 ETM+  
scenes have been added to the USGS archive, significantly increasing the USGS Landsat data 
archive.  

 
Maps showing the coverage of data added are frequently updated online at 
http://landsat.usgs.gov/Landsat_Global_Archive_Consolidation.php. 

 
 
 

 
ESPA Interface Login Changes Coming 
During the week of June 23, 2014, the username and password currently used to request Landsat 
Surface Reflectance and Spectral Indices products through the ESPA On-Demand Ordering Interface 

(https://espa.cr.usgs.gov) will be disabled.   
 
Users will instead be required to enter the site with USGS authenticated registration credentials (the 

same used to access EarthExplorer). 
 
Notices will be placed on the Webpage listed above when this change is implemented.  

 
 

 

  

http://landsat.usgs.gov/about_ground_stations.php
http://landsat.usgs.gov/Landsat_Global_Archive_Consolidation.php
file://Igskmncnfs002/90daytemp/landsat/Update/(https:/espa.cr.usgs.gov/login
https://espa.cr.usgs.gov/
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Landsat Image of Interest  
 

Image of Interest  
 

 
Sensors: Landsat 8 Operational Land Imager (OLI) and Landsat 7 Enhanced Thematic Mapper Plus (ETM+) 
Acquisition Dates:  May 9, 2014, May 17, 2014 

Path/Row:  40/37 
 
A series of wildfires erupted along the coastal region north of San Diego, California, in mid-May 2014. 

The first wildfire (Bernardo Fire) began on May 13, followed by several additional fires that occurred 
over the following days. At one point, firefighters were battling at least eight active wildfires and over 
175,000 evacuation notices were issued. 

 
The Landsat 8 image (left) was acquired on May 9, 2014, and shows the area before the fires began. 
The Landsat 7 image (right) was acquired eight days later. The red tones show numerous areas that 

were burned as of May 17, 2014. 
 
The repetitive imagery provided by the Landsat satellites allows officials to evaluate the destructive 

impacts and monitor future recovery after disaster events such as these wildfires. 
 
This and other Landsat Images of Interest can be found in the Landsat Image Gallery: 

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

http://landsat.usgs.gov/gallery.php
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Pecora 19 Call for Abstracts 
 

Deadline June 20, 2014 

 

PECORA 19 

Sustaining Land Imaging… 

UAS to Satellites 

In conjunction with the Joint Symposium of ISPRS Technical Commission I and 

IAG Commission 4 

 

Call for Abstracts –Now Open! 

November 17-20 * Denver, Colorado USA 

Renaissance Denver Hotel 

PECORA Symposium Theme: Sustaining Land Imaging…UAS to Satellites 

 

The Technical Program Committee seeks presentations and posters that highlight past remote sensing successes, 

current investigations, technological advances for assessing the Earth’s systems, and operational monitoring of land 

surface. 

PECORA Symposium Topics: 
 Detecting and Monitoring Changes in the Earth’s Surface at Regional, Landscape and 

Sub-pixel Scales 
 

 Emergence of UAS and Other New Remote Sensing Technologies for Studying 

Terrestrial and Aquatic Ecosystems 
 

 Using Remotely Sensed Observations to Managing Natural Resources within Nations, 

Countries and Cities 
 

 Data Mining and Computer Assisted Image Analysis in the Era of Big Data 
 

Be inspired!  The above are the four (4) main topic areas suggested for this years’ program. There 

are MANY other sub-categories to support these topic areas that may be of interest for you.  For more 

information, please visit the Symposium Web Site here or 

Click HERE to View the Call for Abstracts PDF! 
  

*The symposium is utilizing the ISPRS abstract management company, Copernicus, for this event. The submitter will directed to 
an outside website when using the submission tool.  ISPRS and IAG submissions may require different perimeters for abstract and 
final paper submissions. This is a combined symposium; however, please follow the submission requirements for the organization 
you are submitting (Pecora, IAG, or ISPRS). 
  

SUBMIT YOUR ABSTRACT TODAY. 
Deadline: June 20, 2014 

 

http://pecora.asprs.org/index.php
http://pecora.asprs.org/submit_here.php
http://pecora.asprs.org/index.php
http://pecora.asprs.org/pdf/PecoraCall_Final.pdf
http://pecora.asprs.org/pdf/PecoraCall_Final.pdf
http://pecora.asprs.org/submit_here.php
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Note: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. 
Government. 
 

Landsat Mission News 
 

 

Update on Increased Landsat 8 Acquisitions  
 
 

In Landsat Update Volume 8 Issue 2, we reported that Landsat 8 acquisitions were going to 
gradually increase during the Northern Hemisphere growing season from the average 550 images 

per day.  Lately, the satellite has acquired at least 700 scenes per day on average with a high of 
714 images. Landsat 8 will continue to acquire nearly all day-lit land images until October 2014. 
The increased acquisitions provide more data to all users for land change monitoring and 

research.  
 

This study will help us identify an optimal daily limit to meet science requirements while 
managing costs and spacecraft health and safety.  
 

 

Landsat 7 Acquisitions Modified 
 

The Landsat mission strives to create a systematic and objective environmental record of the 

Earth’s surface guided by the Long-Term Acquisition Plan (LTAP).  Landsat 8 acquisitions create a 
new opportunity to define a multi-mission acquisition strategy, including supporting night 
campaigns (such as urban heat islands, fires, sea ice, and volcanoes) and water campaigns.  

 

http://landsat.usgs.gov/LTAP8.php
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The addition of Landsat 8 data acquisitions has allowed modifications to the Landsat 7 acquisition 
plan, primarily to allow the satellite to focus on continental landmasses to improve coverage of 

persistently cloudy areas and provide more scenes for gap-filling Landsat 7 SLC-off images.  
These changes will also eliminate routine imaging of islands, water, and Antarctica, while 
allowing the satellite to acquire approximately 91% of all continental land images. The acquisition 

of longer intervals will reduce wear on the instrument and increase the likelihood of Landsat 7 
and 8 continuing the 8-day repeat cycle into early 2018.   
 

Acquisition Calendars and Archives that show the scheduled acquisitions can be found on 
http://landsat.usgs.gov/tools_acq.php.  
 

  

Product News 
 

Landsat Metadata (MTL) File Changes Coming September 2014  
 

In September, the following changes will be made to the Metadata (MTL) file distributed with the 
Landsat Level 1 data products:  
 

1. Remove Padding (Extra Lines) 
 

This change will remove the extra lines that are currently at the end of the MTL file, which 
were historically used to distribute a fixed-size file to support the HDF4 format. Since 

GeoTIFF is now the only data format provided, the bytes at the end of the file are not 
needed, and the extra lines will be removed.  Samples of the modified MTL files are 
available to download from 

http://landsat.usgs.gov/documents/remtlpaddingchangestexttoreview.zip. (4.77 KB) 
 
 

2. Ground Control Point (GCP) versioning to be added to Landsat MTL File 
 

The version number of the GCPs used to register an image will be recorded in the MTL file 

following the next processing system release in September 2014. The Landsat Project is 
improving the ground control points (GCPs) used to georegister Landsat products.   
 

The much higher geolocation accuracy of Landsat 8 makes it possible to significantly 
improve the absolute accuracy of Landsat data products for all Landsat sensors. For more 

information about the phased GCP Improvement Plan with details on the Phase 1 GCPs to 
be released in September, please see the July 1, 2014, headlines at 
http://landsat.usgs.gov/mission_headlines2014.php. 
 

The new metadata parameter will only be provided for any scene that processes to a Level 

1 Precision and Terrain-Corrected (L1T) product (PRODUCT_TYPE = "L1T"). The 
metadata parameter names for the GCP versioning are provided below:  
 

Group name:   IMAGE_ATTRIBUTES 
Parameter name:   GROUND_CONTROL_POINTS_VERSION  
 

GCP versioning and the release of the Phase 1 GCPs take effect with Landsat Level 1 

Product Generation System (LPGS) releases identified below and all future releases:  
 
PROCESSING_SOFTWARE_VERSION = “LPGS_2.4.0” for Landsat 8 products 

PROCESSING_SOFTWARE_VERSION = "LPGS_12.5.0" for Landsat 1-7 products 
 

L1T products created in prior releases will not have the versioning field. See the Landsat 
L1 Data Format Control Books (DFCB) for more information about the MTL files 
(http://landsat.usgs.gov/tools_project_documents.php). 

http://landsat.usgs.gov/tools_da_LTAP.php
http://landsat.usgs.gov/tools_da_LTAP.php
http://landsat.usgs.gov/using_Landsat_7_data.php
http://landsat.usgs.gov/tools_acq.php
http://landsat.usgs.gov/documents/remtlpaddingchangestexttoreview.zip
http://landsat.usgs.gov/mission_headlines2014.php
http://landsat.usgs.gov/tools_project_documents.php
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Users can use the GCP version in combination with GCP release notes to determine which 
scenes are impacted with each version number. A list of the 171 path/rows with GCPs 
updated in GCP Improvement Phase 1 (GROUND_CONTROL_POINTS_VERSION =”2”) can 

be found here.   
 

All images for path/rows updated in Phase 1 will be removed from the online storage and 
will be reprocessed. We recommend reordering all images associated with Phase 1 

path/rows. Guidance for future releases will be provided at the time of their release. 
 
Please contact Landsat Customer Services with any questions about these changes: 

custserv@usgs.gov 

 
 

Changes Coming to ESPA Processing and Output Options  
 

On July 29, 2014, the EROS Science Processing Architecture (ESPA) (https://espa.cr.usgs.gov/) 

will be upgrading the interface to incorporate more high-level processing options for Landsat 4/5 
TM and Landsat 7 ETM+ products.  
 

The interface updates include: 
 

 Spectral indices derived from surface reflectance, which include: 

o Normalized Difference Vegetation Index (NDVI) 

o Normalized Difference Moisture Index (NDMI) 

o Normalized Burn Ratio (NBR) 

o Normalized Burn Ratio 2 (NBR2) 

o Soil Adjusted Vegetation Index (SAVI) 

o Modified Soil Adjusted Vegetation Index (MSAVI) 

o Enhanced Vegetation Index (EVI) 
 

 Re-projection options for Polar Stereographic 
 

 Re-projection and subset functionality for L1T products 
 

 User-defined output formats for GeoTIFF (.tif), HDF-EOS2 (.hdf), and ENVI Binary (.img) 
 

Samples of the new products are available to download from 

http://espa.cr.usgs.gov/validations/espa_output_formats/.   

 

Note: Surface Reflectance data products requested from EarthExplorer will be delivered in 

GeoTIFF format only. 

 

USGS EROS to Host GOFC-GOLD  

Plans Finalized for Fourth EROS Workshop 
 

The 2014 Global Observation of Forest Cover and Land Cover Dynamics (GOFC-GOLD) Data 
Initiative Workshop will be held at the USGS Earth Resources Observation and Science (EROS) 
Center from July 28 to August 1, 2014.   
 

International scientists representing the Czech Republic, Botswana, Benin, Swaziland, 

Bangladesh, Thailand, Tanzania, and India are attending.  The workshop focuses on accessing 
and using USGS data products for scientific and natural resources applications.   
 

http://landsat.usgs.gov/documents/171path_rowsGCP.txt
mailto:custserv@usgs.gov
https://espa.cr.usgs.gov/
http://espa.cr.usgs.gov/validations/espa_output_formats/
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While at EROS, the group will receive Landsat and other USGS data, which they can then 
redistribute to their partners.  The group will also give presentations on their current research in 

their field, and discuss applications and strategies of implementation for long-term management.  
After their stay in South Dakota, the group will travel to Boston University (Boston, MA) for two 
weeks of hands-on Landsat data analysis training.   
 

This program is a coordinated effort designed to provide remotely sensed and ground truth data 

to assist with understanding carbon sequestration, sustainable management of forests, and land 
cover changes. 

 

Landsat Image of Interest  
 

Wildfires in Oregon, USA 
 

Sensor: Landsat 8    Path/Row:  43/30   Acquisition Dates:  July 1, 2014, July 17, 2014  
 

 
 

Dry conditions have made this year another busy one for wildfires in the western United States. 
For example, responders in east-central Oregon are currently fighting several separate fires that 

were started by lightning near Malheur Lake on July 14, 2014. The combination of high winds, 
low humidity, and high temperatures has been making the firefighting work difficult.  
 

These Landsat images were acquired on July 1, 2014 (left), and again on July 17, 2014. Malheur 
Lake is in the center of both images. The large fire scars visible in the second image show the 
area burned within the Buzzard Complex as of July 17. The bright orange areas also show where 

the fires were continuing to burn at the time the second image was collected.  
 
Landsat imagery can be an important tool to help evaluate the areas damaged and destroyed by 

fire, and can assist in response planning and identifying areas of further risk. Future images from 
Landsat will also be helpful for monitoring the land recovery after major fires such as this.  This 
poster and additional Landsat Images of Interest can be found in the Landsat Image Gallery: 

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

http://landsat.usgs.gov/gallery.php
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Note: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government. 

 

Landsat Mission News 
 

Recent Landsat 7 Data Acquisition Suspensions 
In September, two events caused the Landsat 7 satellite to suspend data acquisitions.  On September 9, 2014, the satellite 

performed a delta-inclination (delta-i) maneuver to maintain the satellite's mean local crossing time. This maneuver 

required a suspension of acquisitions from 9:30 CT (14:30 UTC) to 9:00 CT (14:00 UTC) September 10, 2014 .  

 

On Saturday, September 27, 2014, the satellite stopped acquiring data due to an onboard telemetry unit issue.  

Investigations into the issue determined that the primary remote telemetry command unit encountered an error, and 

switched to the secondary.  There were no issues detected to the functionality of the satellite.   Imaging was suspended 

from 15:20 CT (20:20 UTC) on September 27 until 16:23 CT (21:23 UTC) on September 29, 2014 when nominal 

acquisitions resumed.  

 

 

Landsat 8 Images the Moon 
Once each month, the Landsat 8 satellite rotates away from scanning the Earth, to image the moon for Lunar Calibration 

scans. The moon’s fairly uniform bright reflectance, practically nonexistent atmosphere, and undeviating surface patterns 

make it the perfect target source for calibration to ensure quality and consistency for Landsat 8’s Operational Land Imager 

(OLI). Lunar Calibration scans take place over two night-time orbits, to allow optimal day imaging to continue.  

 

Data from the moon are used to calibrate the on-board detector arrays with a series of scans. This allows all detectors to 

image the moon in two sequences for complete calibration of all detectors. The first scan uses half of the detectors, after 

which the satellite swings back to image the Earth.  Once earth imaging is complete, the satellite is maneuvered into 

position to complete lunar imaging of the remaining detectors. One detector is imaged twice to account for any differences 

between orbits. 

 

The lunar scans are typically done just after the full moon.  At that time, the lunar phase is near 8 degrees, which  is 

sufficient to consider the moon full, but not so bright that it introduces saturation errors to the calibration calculations.  
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In July 2014, the first of three “supermoon” lunar scans were done.  When the moon is at perigee (closest to the earth), it 

can appear ~15 percent larger than when it is at its furthest point (apogee).   The images below show the lunar images 

acquired at apogee in December 2013, and at perigee in July 2014.  
 

           
December 17, 2013: Lunar image at apogee.                July 12, 2014: Lunar image at perigee.  

 

 

 

Landsat Product News 
 

LPGS Updates and Release Notes 
Recent updates to the Landsat Level 1 Product Generation System (LPGS) include metadata (MTL) updates for removal of 

padding as well as the addition of Ground Control Point (GCP) versioning.  This LPGS release also includes the addition of 

newly updated Phase 1 GCPs, where there was poor registration, or inaccurate GCPs, and improvements to land masks for 

cloud cover enhancements. Details about these updates can be found in the July 9, 2014 and July 23, 2014 news on 

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

 

 

Cloud Cover Assessment Changes Coming to Landsat Metadata  
In early 2015, a CFMask cloud cover algorithm will be replacing the currently-used algorithms for Landsat 4-5 TM, Landsat 7 

ETM+, and Landsat 8 OLI/TIRS data. The MSS algorithm will remain unchanged.  

 

In addition to the implementation of the CFMask algorithm, a Land Cloud Cover score will be added to the metadata (MTL) 

files for all Landsat data, including Landsat 1-5 MSS. This score provides an estimate of the percent cloud cover over the land 

within an image. The new MTL parameter will be: 

CLOUD_COVER_LAND  

  

These changes will be implemented in Level 1 Product Generation (LPGS) release 12.6 for Landsat 1-5 and 7 data, and release 

2.5 for Landsat 8 data. 

 

In the Landsat 1-5 MSS metadata files, the currently named CLOUD_COVER_AUTOMATED_L1 will be removed, and the 

CLOUD_COVER parameter will be retained.  

 

 

http://landsat.usgs.gov/Landsat_Metadata_Changes.php
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Upcoming Landsat 8 Surface Reflectance Data Products  
In the upcoming months, Landsat 8 product options will be available to all users via the Earth Resources Observation and 

Science (EROS) Center Science Processing Architecture (ESPA) On Demand Interface (http://espa.cr.usgs.gov/).  These 

include top-of-atmosphere (TOA) reflectance, surface reflectance (SR), and spectral indices.  Landsat 8 surface reflectance data 

will also be available from EarthExplorer (http://earthexplorer.usgs.gov).  

 

Landsat 8 will not be processed with the Landsat Ecosystem Disturbance Adaptive Processing System (LEDAPS) that is  used 

for Landsat 4, 5 and 7 SR data.  A new algorithm has been developed to take advantage of Landsat 8’s unique characteristics. 

 

The original L8 SR code was written in FORTRAN and output only SR.  The USGS EROS translation to a C version adds 

options for TOA reflectance and SR-based spectral indices. 

 

All Landsat 8 scenes can be processed to SR products, including pre-WRS2; however, scenes with a solar zenith angle greater 

than 76 degrees can be corrected only to TOA reflectance. 

 

More details about the upcoming L8 SR data, as well as a better known timeframe of availability will be provided in a future 

Landsat Update issue. Relevant webpages and documentation will also be made available before public release.  

 

 

Landsat 8 Online Cache Cleanup 

Since launch, over 300,000 Landsat 8 Level 1 (L1) data products have been added to the online cache and made available for 

immediate download. During the first week of September 2014, the online cache filled to capacity, requiring a cleanup to allow 

newly acquired data to be added. Clean ups will continue occasionally to maintain the online cache space.  

The most current and frequently downloaded scenes remain available on the cache, but users will need to request Level 1 

processing in EarthExplorer , GloVis, or the LandsatLook Viewer to receive L1 products for those removed from the online 

cache.  

 

 

Changes Coming to the LandsatLook Viewer 
The LandsatLook Viewer (http://landsatlook.usgs.gov) is a prototype tool that was developed to allow rapid online viewing and 

access to the USGS Landsat image archives. This viewer enables interactive exploration of the Landsat image archive, at up to 

full resolution directly from a web browser.  

The LandsatLook images, designed for visualization analysis, are displayed in the Viewer. This type of image is of value to 

anyone who wants to quickly see the major features in a Landsat image, or compare obvious changes to Earth’s surface through 

time. Along with on-screen viewing and image export functions, the LandsatLook Viewer provides access to the Landsat Level 

1 standard product and metadata.  

In the near future, users may begin to notice changes to the LandsatLook Viewer. These changes are being implemented to 

improve the usability and functionality of the tool.  

We welcome suggestions and feedback from the Landsat user community as we begin to implement these changes.  

 

 

  

http://espa.cr.usgs.gov/
http://earthexplorer.usgs.gov/
http://earthexplorer.usgs.gov/
http://glovis.usgs.gov/
http://landsatlook.usgs.gov/
http://landsatlook.usgs.gov/
http://landsat.usgs.gov/LandsatLookImages.php
http://landsat.usgs.gov/contactus.php?topic=llook
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Landsat Image of Interest  
 

Zapata Peninsula 
Sensors: Landsat 8  

Acquisition Dates:  January 18, 2014 

Path/Row:  15/45 

 

 
The Zapata Peninsula is located in western Cuba. Most of this sparsely populated area lies within the Ciénaga de Zapata 

National Park and the UNESCO-designated Biosphere Reserve.   

 

The region is covered by large areas of open swamp and marshes intermixed with dense woodlands. It is also home to one of 

the largest coastal wetlands in the Caribbean region. The extensive and fragile ecosystem is protected for its biodiversity and 

high concentration of migratory birds, mangrove forests, seagrass beds, and coral reefs. 

  

This Landsat 8 image shows the peninsula and neighboring region. The dense forests are dark green, while the open swamps 

and marshlands are shown in brighter green and yellow tones. This image also shows the surrounding deep ocean water and 

channels (dark blue and black), along with shallow water and coral reefs (bright blue).  

  

Landsat images provide a valuable record of the earth’s surface and are useful for space-based mapping and classifications of 

vegetation, ecosystems, and coastal habitats. 

 

This and other interesting images can be found on http://landsat.usgs.gov/gallery.php.  

 

http://landsat.usgs.gov/gallery.php
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 Landsat Update     Special Issue 3, 2014 
 

 

Provisional Landsat 8 Surface Reflectance Data Available 
 

 
Provisional Landsat 8 Operational Land Imager (OLI) Surface Reflectance (SR) data products are now 
available through the Earth Resources Observation and Science (EROS) Center Science Processing 

Architecture (ESPA) On Demand Interface (http://espa.cr.usgs.gov/) and EarthExplorer (EE) 
(http://earthexplorer.usgs.gov)*.   
 

As currently produced for Landsat 4–5 and Landsat 7 scenes, top-of-atmosphere (TOA) reflectance, 
Surface Reflectance (SR), and SR-based spectral indices data products are available for Landsat 8 
scenes through the ESPA interface. Please Note: currently, only Landsat 8 scenes acquired from 

April 11, 2013 (DOY 101) through December 18, 2014 (DOY 352) can be processed to Surface 
Reflectance, due to the recent change of the Thermal Infrared Sensor (TIRS) acquired data. Please 
see the December 22, 2014 Landsat Mission Headlines for more 

details:http://landsat.usgs.gov/mission_headlines2014.php. 
 
*The Surface Reflectance (SR) data product is the only option available using EarthExplorer (EE) 

under the Landsat CDR Data Sets. Orders submitted from EE are sent to the ESPA On-Demand 

interface for processing and data delivery. 

It is important to note that Landsat 8 scenes will not be processed with the same 
algorithm used for Landsat 4, 5, and 7 scenes. A new algorithm (L8SR) has been developed to 
take advantage of Landsat 8’s unique characteristics.   

 
The L8SR algorithm uses the scene center for the sun angle calculation and then hard-codes the view 
zenith angle to 0. The solar zenith and view zenith angles are used for calculations as part of the 

atmospheric correction. In the future, the surface reflectance algorithms may be modified for 
Landsats 4, 5, 7, and 8 to calculate sun angles on a per-pixel basis. 
 

The tables below provide information about the L8SR algorithm and the Provisional Landsat 8 Surface 
Reflectance products. Users are encouraged to review this documentation and the 
Provisional Landsat 8 Surface Reflectance Product Guide 

(http://landsat.usgs.gov/documents/provisional_l8sr_product_guide.pdf)  
 
Questions and feedback about Landsat 8 Surface Reflectance data products can be sent using 

http://landsat.usgs.gov/contactus.php?topic=UCE or by contacting USGS Customer Services at 

custserv@usgs.gov.  

 

 

  

http://espa.cr.usgs.gov/
http://earthexplorer.usgs.gov/
http://edclxs104.cr.usgs.gov/lmws_schuur/mission_headlines2014.php
http://landsat.usgs.gov/documents/provisional_l8sr_product_guide.pdf
http://landsat.usgs.gov/contactus.php?topic=UCE
mailto:custserv@usgs.gov


Landsat Update Special Issue 3                        Page 2 of 3                December 2014 
 

 

 Landsat 8 SR algorithm compared to the existing LEDAPS algorithm (for Landsat 4–5 and 7)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 6S=Second Simulation of a Satellite Signal in the Solar Spectrum, AOT= Aerosol Optical Thickness, CFmask=C Version of Function Of Mask, 
 CMA= Climate Modeling Grid - Aerosol, CMG= Climate Modeling Grid, DDV= Dark Dense Vegetation, DEM= Digital Elevation Model, ETM+= Enhanced  
Thematic Mapper Plus, GSFC= Goddard Space Flight Center, INT= Integer, MEaSUREs= Making Earth Science Data Records for Use in Research  
Environments, MODIS= Moderate Resolution Imaging Spectroradiometer, N/A=Not Applicable, NASA=National Aeronautics and Space Administration,  
NCEP= National Centers for Environmental Prediction, OLI=Operational Land Imager,OMI= Ozone Monitoring Instrument, QA=Quality Assurance, SR= Surface 
Reflectance, TIRS= Thermal Infrared Sensor, TM= Thematic Mapper, TOA= Top of Atmosphere Reflectance, TOMS= Total Ozone Mapping Spectrometer,  
XML= Extensible Markup Language 
 

Provisional Landsat 8 Surface Reflectance (SR) Specifications 

Band 
Designation 

Band Name Data Type Units Range 
Valid 
Range 

Fill 
Value 

Saturate 
Value 

Scale 
Factor 

sr_band1 Band 1 INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_band2 Band 2  INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_band3 Band 3  INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_band4 Band 4  INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_band5 Band 5  INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_band6 Band 6  INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_band7 Band 7  INT16 Reflectance -2000 – 16000 0 - 10000 -9999 20000 0.0001 

sr_cloud Cloud QA UINT8 Flag 0-7 0-7 NA NA NA 
INT16=16-bit signed integer, UINT8=8-bit unsigned integer, QA= quality assurance, CFmask= C version of Function of Mask, NA=not applicable 

 

Parameter Landsat 4-5, 7 (LEDAPS) Landsat 8 OLI (L8SR) 

(Original) research grant NASA GSFC, MEaSUREs (Masek) NASA GSFC 

Global coverage Yes Yes 

 
TOA 

Visible (1–5,7) + Brightness temp (6) 
bands 

Visible (1–7) + Thermal (10–11)  
bands 

SR Visible (1–5,7)  bands Visible (1–7) bands 

Radiative transfer model 6S  Internal algorithm 

Thermal correction level TOA only TOA only 

Thermal band units Kelvin Kelvin 

Pressure NCEP Grid 
Surface pressure is calculated 
internally based on the elevation 

Water vapor NCEP Grid MODIS CMA 

Air temperature NCEP Grid MODIS CMA 

DEM Global Climate Model DEM Global Climate Model DEM 

Ozone OMI/TOMS MODIS CMG Coarse resolution ozone 

AOT 
Correlation between chlorophyll 
absorption and bound water absorption of 
scene 

MODIS CMA 

Sun angle Scene center from input metadata Scene center from input metadata 

View zenith angle From input metadata Hard-coded to 0 

Undesirable zenith angle 
correction 

N/A 
TOA substituted for SR when solar 
zenith angle > 76 degrees 

Pan band processed? No No 

XML metadata? Yes Yes 

Brightness temperature 
calculated 

Yes (Band 6 TM/ETM+) Yes (Bands 10 & 11 TIRS) 

Cloud mask CFmask CFmask 

Data format INT16 INT16 

Fill values -9999 -9999 

QA bands 

Cloud 
Adjacent cloud 
Cloud shadow 
DDV 
Fill 
Land water 
Snow 
Atmospheric opacity 

Cloud 
Adjacent cloud 
Cloud shadow 
Aerosols 
Cirrus 
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Provisional Landsat 8 SR Cloud Quality Assurance Bit Values 

Bit Interpretation 
0 Cirrus cloud 

1 Cloud 

2 Adjacent to cloud 

3 Cloud shadow 

4 Aerosol 

5 Aerosol 

6 Unused 

7 Internal test 

 
 

Provisional Landsat 8 SR Cloud Quality Assurance Interpreted Aerosol Values 

Value Interpretation 
16 Low aerosol content 

32 Moderate aerosol content 

48 High aerosol content 

 
 

Provisional Landsat 8 SR Top of Atmosphere Reflectance – Bands 1–7, 9 Specifications 

Band 
Designation 

Band Name 
Data 
Type 

Units Range 
Valid 
Range 

Fill 
Value 

Saturate 
Value 

Scale 
Factor 

toa_band1 
Band 1 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band2 
Band 2 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band3 
Band 3 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band4 
Band 4 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band5 
Band 5 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band6 
Band 6 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band7 
Band 7 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

toa_band9 
Band 9 
Reflectance 

INT16 Reflectance 
-100 – 
16000 

0 – 
10000 

-9999 20000 0.0001 

INT16=16-bit signed integer, TOA= top of atmosphere 

 

Provisional Landsat 8 Top of Atmosphere Reflectance – Bands 10–11 Brightness Temperature 

Specifications 

Band 
Designation 

Band Name 
Data 
Type 

Units Range 
Valid 
Range 

Fill 
Value 

Saturate 
Value 

Scale 
Factor 

toa_band10 
Band 10 
Reflectance 

INT16 Reflectance 
-100 - 
16000 

0-
10000 

-9999 20000 0.1 

toa_band11 
Band 11 
Reflectance 

INT16 Reflectance 
-100 - 
16000 

0-
10000 

-9999 20000 0.1 

INT16=16-bit signed integer, TOA= top of atmosphere 
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