LandSat Readme File
IMAGESEER Processing of Original Landsat images:
Original Landsat images were modified on IMAGESEER to be used for Classification Techniques, as well as other techniques.  Images were chosen based on a specific row/path corresponding to a targeted land feature (i.e. mountains, urban, agriculture, and water edges) and timeframes correlating to NLCD 1992 and 2001 ground truth images.

Images chosen from a specific row/path and a 5-year timeframe around the NLCD ground truth image were processed to extract all common lat/long coordinates.  These files are available on IMAGESEER with the filename from the original Landsat image modified to include ‘_sub’.

An additional 1024x1024 image is also available on IMAGESEER of the center of each image.  These image files are more manageable for downloading and processing.

Filename examples: 

L5025032_03219900412_B10.TIF  



original   Landsat B10 geotiff

L5025032_03219900412_B10_sub.tif



original Landsat image with cropped corners to match all other scenes in row/path for timeframe (1992 or 2001)

L5025032_03219900412_B10_sub_cntr.tif
original Landsat image with 1024x1024 image from center of scene

Landsat File Formats:

(taken from the landsat.usgs.gov website)
Landsat MSS, TM, and ETM+ data are provided in GeoTIFF for Level 1T (terrain corrected) products, or for either Level 1Gt (systematic terrain corrected) or Level 1G (systematic corrected) products, if Level 1T processing is not available.
L1T Terrain Corrected


Pixel Size:

· 15m – Panchromatic band 8

· 30m – Reflective bands 1-5 and 7

· 60m – Thermal bands 6H and 6L

· Standard Terrain Correction (Level 1T) The Level 1T (L1T) data product provides systematic radiometric and geometric accuracy by incorporating ground control points, while also employing a Digital Elevation Model (DEM) for topographic accuracy. Geodetic accuracy of the product depends on the accuracy of the ground control points* and the resolution of the DEM* used. Scenes that have a quality score of 9 and less than 40 percent cloud cover will be automatically processed, and any archived scene, regardless of cloud cover, can be requested for processing through GloVis or EarthExplorer.

Ground control points used for Level 1Terrain correction come from the GLS2005 data set. DEM data used for terrain correction include SRTM, NED, CDAD, DTED, and GTOPO 30.

· Systematic Terrain Correction (Level 1Gt) The Level 1Gt (L1Gt) data product provides systematic radiometric and geometric accuracy, while also employing a Digital Elevation Model (DEM) for topographic accuracy. Duplicated pixels have been replaced with null values (zero-fill) and the image therefore contains alternating "stripes" of missing data.

· Systematic Correction (Level 1G) The Level 1G (L1G) data product provides systematic radiometric and geometric accuracy, which is derived from data collected by the sensor and spacecraft. The scene will be rotated, aligned, and georeferenced to UTM map projection. Geometric accuracy of the systematically corrected product should be within 250 meters (1 sigma) for low-relief areas at sea level. Duplicated pixels have been replaced with null values (zero-fill) and the image therefore contains alternating "stripes" of missing data.

· All Landsat 7 standard Level 1 products will be processed through the Level 1 Product Generation System (LPGS). For information, visit: http://landsat.usgs.gov/products_IP_LPGSvsNLAPS.php
Landsat ETM+ SLC-off products include the original data gaps.  Click here for more information on SLC-off data, and for information on how to fill in the SLC-off gaps using commercial image processing software, visit: http://landsat.usgs.gov/fill_in_the_gaps_in_my_SLC_off_image.php
GeoTIFF formats:
The Landsat 7 ETM+ GeoTIFF file format is described in detail in the "Landsat 7 ETM+ Level 1 Product Data Format Control Book (DFCB), LS-DFCB-04": http://landsat.usgs.gov/documents/LS_DFCB_04.pdf
The Landsat 4-5 TM GeoTIFF file format is described in detail in the "Landsat Thematic Mapper (TM) Level 1 (L1) Data Format Control Book (DFCB), LS-DFCB-20": 

http://landsat.usgs.gov/documents/LS_DFCB_20_TM_Level_1_DFCB.pdf
Organization of Data
· Each band of Landsat data in the GeoTIFF format is delivered as a grayscale, uncompressed, 8-bit string of unsigned integers. 
(currently the following two files are not available on our site … )

· A metadata (MTL) file is included with data processed through the Level-1 Product Generation System (LPGS). A file containing the ground control points (GCP) used during image processing is also included. 

· A processing history (WO) file is included with data processed through the National Landsat Archive Production System (NLAPS). 

· Landsat 7 ETM+ SLC-off products processed after December 11, 2008, will include an additional directory (gap_mask) that contains a set of flat binary scan gap mask files (one per band).  (note that the processing date and acquisition date are not necessarily the same.)
· If gap mask files are not included with the data, a tutorial for creating them can be found at: http://landsat.usgs.gov/gap_mask_files_are_not_provided_can_I_create_my_own.php
DATA FILE NAME CONVENTIONS
(taken from the readme files associated with scene files)

The original Landsat naming conventions were implemented on IMAGESEER.  The file naming convention for Landsat Level-1 Product Generation System (LPGS)-processed GeoTIFF data is as follows:

LLfppprrr_rrrYYYYMMDD_AAA_MOD.TIF where:
LL

= Landsat sensor (LE for ETM+ data; LT for TM data)

f

= ETM+ data format (1, 2, or G) (character omitted from TM file name)

ppp

= starting path of the product

rrr_rrr 

= starting and ending rows of the product

YYYYMMDD
= acquisition date of the image

AAA

= file type:

B10
= band 1

B20
= band 2

B30
= band 3

B40
= band 4

B50
= band 5

B61
= band 6L (low gain)

B62
= band 6H (high gain)

B70
= band 7 

B80
= band 8

MTL
= Level-1 metadata

GCP
= ground control points
MOD                  = IMAGESEER modified file

             sub        = original Landsat image with cropped corners to match all other scenes 

                              in row/path for timeframe (1992 or 2001)

             sub_cntr = original Landsat image with 1024x1024 image from center of scene

TIF

= GeoTIFF file extension

The file naming convention for Landsat National Landsat Archive Production System (NLAPS)-processed GeoTIFF data is as follows:

LLNppprrrOOYYDDDMM_AA_MOD.TIF  where:
LL

= Landsat sensor (LM for MSS data; LT for TM data)

N

= satellite number

ppp

= starting path of the product

rrr 

= starting row of the product

OO

= WRS row offset (set to 00)

YY

= last two digits of the year of acquisition

DDD

= Julian date of acquisition

MM

= instrument mode (10 for MSS; 50 for TM)


AA

= file type:

B1
= band 1

B2
= band 2

B3
= band 3

B4
= band 4

B5
= band 5

B6
= band 6

B7
= band 7

WO
= processing history file 
MOD                  = IMAGESEER modified file

             sub        = original Landsat image with cropped corners to match all other scenes 

                              in row/path for timeframe (1992 or 2001)

             sub_cntr = original Landsat image with 1024x1024 image from center of scene

TIF

= GeoTIFF file extension

* GAP MASKS

Band 6L and 6H (Landsat 7):

(Filenames contain ‘B61’ for 6L and ‘B62’ for 6H)

Band 6 L/H ("low" and "high") refers to the gain settings of which the band is acquired. Since band 6 is acquired in both, the gain settings are provided as two separate band files.

Band 6L will provide an expanded dynamic range and lower radiometric resolution (sensitivity), with less saturation at high Digital Number (DN) values. Band 6H will have higher radiometric resolution (sensitivity) although it has a more restricted dynamic range.

Basically, 6L has a bigger temperature range and it won't saturate over extreme targets like fires or volcanoes BUT it has less sensitivity (i.e. b/c of the bigger temperature overall range, the temperature range for each DN is bigger, so you have less fidelity).

For 6H, you have a smaller temperature range (so very hot things will saturate), but you have better temperature fidelity (you can get closer to the actual temperature). 

So rule of thumb, if you don't have some extreme temperature in this scene (fire, etc), use 6H.
Helpful Links:
Landsat data access:

· USGS Global Visualization Viewer (GloVis):  http://glovis.usgs.gov
· USGS EarthExplorer:  http://earthexplorer.usgs.gov
· Landsat International Ground Station (IGS) network: http://landsat.usgs.gov/about_ground_stations.php
