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Revision date: September 30, 2010

Summary:
This data set includes 15 zipped archives of rectified .tif format Landsat 5 TM and Landsat 7 ETM+ scenes from near the study sites of Altamira, Santarem,
Ponta de Pedras, and Bragantina in the state of Para, Brazil and Machadinho D'Oeste in Rondonia, Brazil. Dates represent the most cloud-free image
retrievals from 1985-2004 and are therefore not continuous. These images may be useful to evaluate potential environmental impacts resulting from the
establishment of colonization projects in the Amazon. 

Data Citation:
Cite this data set as follows:

Brondizio, E.S. and E.F. Moran. 2010. LBA-ECO LC-09 Landsat TM and ETM+ Data, Sites in Rondonia and Para, Brazil: 1985-2004. Data set. Available on-
line [http://daac.ornl.gov] from Oak Ridge National Laboratory Distributed Active Archive Center, Oak Ridge, Tennessee, U.S.A. doi:10.3334/ORNLDAAC/987

Implementation of the LBA Data and Publication Policy by Data Users:
The LBA Data and Publication Policy [http://daac.ornl.gov/LBA/lba_data_policy.html] is in effect for a period of five (5) years from the date of archiving and
should be followed by data users who have obtained LBA data sets from the ORNL DAAC. Users who download LBA data in the five years after data have
been archived must contact the investigators who collected the data, per provisions 6 and 7 in the Policy.

This data set was archived in October 2010. Users who download the data between October 2010 and September 2015 must comply with the LBA Data and
Publication Policy.

Data users should use the Investigator contact information in this document to communicate with the data provider. Alternatively, the LBA Web Site
[http://lbaeco-archive.ornl.gov/] in Brazil will have current contact information.

Data users should use the Data Set Citation and other applicable references provided in this document to acknowledge use of the data.
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1. Data Set Overview:
Project: LBA (Large-Scale Biosphere-Atmosphere Experiment in the Amazon)

Activity: LBA-ECO

LBA Science Component: Land Use and Land Cover

Team ID: LC-09 (Moran / Batistella)
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The investigators were Moran, Emilio Federico; Batistella, Mateus; Adams, Ryan Thomas; Boucek, Bruce William; Brondizio, Eduardo S.; D'Antona, Alvaro;
Demming, Kristin Rooke; Fiorini, Stefano; Futemma, Celia Regina Tomiko; Hedin, Lars; Hetrick, Scott S.; Jensen, Ryan R.; Lu, Dengsheng; Ludewigs,
Thomas; Mausel, Paul; McGroddy, Megan; Menzies, John Iral; Navarro, Doris Graziela; Ponzoni, Flavio Jorge; Randolph, J.C.; Schmid, Hans Peter E.;
Siqueira, Andrea Dalledone; Toniolo, Maria Angelica; Valeriano, Dalton De Morisson; Valladares, Gustavo Souza; VanWey, Leah and Yu, Genong . You may
contact Brondizio, Dr Eduardo S. (ebrondiz@indiana.edu) .

LBA Data Set Inventory ID: LC09_Landsat

This data set includes 15 zipped archives of rectified .tif format Landsat 5 TM and Landsat 7 ETM+ scenes from near the study sites of Altamira, Santarem,
Ponta de Pedras, and Bragantina in the state of Para, Brazil and Machadinho D'Oeste in Rondonia, Brazil. Dates represent the most cloud-free image
retrievals from 1985-2004 and are therefore not continuous. These images may be useful to evaluate potential environmental impacts resulting from the
establishment of colonization projects in the Amazon. 

For additional information, please see the following web sites:

Anthropological Center for Training and Research on Global Environmental Change (ACT) at Indiana University (http://www.indiana.edu/~act/)
The Center for the Study of Institutions, Population and Environmental Change (CIPEC) at Indiana University (http://www.indiana.edu/~cipec/)

Related Data Sets:

LBA-ECO LC-09 Vegetation Composition and Structure in the Brazilian Amazon: 1992-1995 (Vegetation composition and structure data at nearby sample
sites)
LBA-ECO LC-09 Soil Composition and Structure in the Brazilian Amazon: 1992-1995 (Soil composition and structure data at nearby sample sites)
LBA-ECO LC-09 Daily Precipitation for Altamira and Santarem, Para, Brazil: 1961-1998 (Precipitation data at nearby sample sites)
LBA-ECO LC-09 Natural, Infrastructure, and Boundary Features, Amazonian Sites, Brazil (Shapefiles of cities, rivers and streams, roads, and study area
boundaries of several Amazonian study sites)

2. Data Characteristics:
This data set includes zipped archives of rectified Landsat ETM+ and TM scenes (as TIF .tif files with header files as TIF world .tfw files, and raster metadata
as .aux files) near the study sites of Altamira, Santarem, Ponta de Pedras, and Bragantina in the state of Para, Brazil and Machadinho D'Oeste in Rondonia,
Brazil. Dates represent the most cloud-free image retrievals from 1985-2004 and are therefore not continuous.

Data have been rectified, unless otherwise noted (see individual file information below). 

Bands 1, 2, 3, 4, 5, 7 included (listed as layers 1, 2, 3, 4, 5, 6) (unless otherwise noted). n/a=not available. 

Corner pixel coordinates lie within the center of the pixel. 

File names include image product name, path/row information, and acquisition date, for example:

  lNPPPRRYYYYMMDD, 

where l = image product name as Landsat,

N= Landsat platform number, 

P=path,

R=row,

Y=year,

M=month, and

D=day.

Data files include: 

1) ETM+_l723106719990806.zip

08/06/1999, Landsat ETM+, Path 231, Row 067, Machadinho D'Oeste

l723106719990806.tif

l723106719990806.aux

l723106719990806.tfw 

UTM Zone 20S, WGS 1984, WGS 1984 

Upper Left X: 479400.0 / -9 deg 10 min 46 sec

Lower Right X: 716400.0 / -11 deg 4 min 10 sec 

Upper Left Y: 8985300.0 / -63 deg 11 min 15 sec

http://www.indiana.edu/~act/
http://www.indiana.edu/%7Ecipec/
http://dx.doi.org/10.3334/ORNLDAAC/939
http://dx.doi.org/10.3334/ORNLDAAC/938
http://dx.doi.org/10.3334/ORNLDAAC/940
http://dx.doi.org/10.3334/ORNLDAAC/986
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Lower Right Y: 8775600.0 / -61 deg 1 min 8 sec

Image Width: 7900

Image Height: 6990

Block Width: 7900

Block Height: 8

Image Type: Continuous

Data Type: Unsigned 8-bit

Data Order: BIP

Pixel Size 30 m

2)  ETM+_l723106720020627.zip

06/27/2002, Landsat ETM+, Path 231, Row 067, Machadinho D'Oeste 

l723106720020627.tif

l723106720020627.aux

l723106720020627.tfw

UTM Zone 20S, WGS 1984, WGS 1984

Upper Left X: 477600.0 / -9 deg 9 min 18 sec

Lower Right X: 721200.0 / -11 deg 3 min 50 sec

Upper Left Y: 8988000.0 / -63 deg 12 min 13 sec

Lower Right Y: 8776200.0 / -60 deg 58 min 30 sec

Image Width: 8121

Image Height: 7061

Block Width: 8121

Block Height: 8

Image Type: Continuous

Data Type: Unsigned 8-bit

Data Order: BIP

Pixel Size 30 m

3)  ETM+_l722706220010730.zip

07/30/2001, Landsat ETM+, Path 227, Row 062, Santarem

l722706220010730.tif

l722706220010730.aux

l723106720020627.tfw

UTM Zone 20S, South American 1969, SAD-69

Upper Left X: 668401.0 / -1 deg 56 min 27 sec

Lower Right X: 911971.0 / -3 deg 50 min 38 sec

Upper Left Y: 9785399.0 / -61 deg 29 min 9 sec

Lower Right Y: 957429.0 / -59 deg 17 min 31 sec

Image Width: 8120

Image Height: 7040

Block Width: 8120



LBA-ECO LC-09 Landsat TM and ETM+ Data, Sites in Rondonia and Para, Brazil: 1985-2004.

https://daac.ornl.gov/LBA/guides/LC09_Landsat.html[12/15/2015 8:38:52 AM]

Block Height: 8

Image Type: Continuous

Data Type: Unsigned 8-bit

Data Order: BIP

Pixel Size 30 m

4)  TM_l522606219850804.zip

08/04/1985, Landsat TM, Path 226, Row 062 - Altamira

l522606219850804.tif

l522606219850804.aux

l522606219850804.tfw

UTM Zone 22S, South American 1969, SAD-69

Upper Left X: 174907.0 / -2 deg 18 min 29 sec

Lower Right X: 394867.0 / -4 deg 8 min 41 sec

Upper Left Y: 9744538.0 / -53 deg 55 min 21 sec

Lower Right Y: 9541798.0 / -51 deg 56 min 49 sec

Image Width: 7333

Image Height: 6759

Block Width: 7333

Block Height: 8

Image Type: Continuous

Data Type: Float

Data Order: BIP

Pixel Size 30 m

5)  TM_l522606219870623.zip

06/23/1987, Landsat TM, Path 226, Row 062, Altamira

l522606219870623.tif

l522606219870623.aux

l522606219870623.tfw

UTM Zone 22S, South American 1969, SAD-69 

Upper Left X: 177374.0 / -2 deg 18 min 13 sec

Lower Right X: 398264.0 / -4 deg 8 min 48 sec

Upper Left Y: 9745047.0 / -53 deg 54 min 1 sec

Lower Right Y: 9541587.0 / -51 deg 54 min 59 sec

Image Width: 7364

Image Height: 6783

Block Width: 7364

Block Height: 8

Image Type: Continuous

Data Type: Float

Data Order: BIP
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Pixel Size 30 m

6)   TM_l522606219880711.zip

07/11/1988, Landsat TM, Path 226, Row 062, Altamira

1522606219880711.tif

1522606219880711.aux

l522606219880711.tfw

UTM Zone 22S, South American 1969, SAD-69

Upper Left X: 173518.0 / -2 deg 18 min 1 sec

Lower Right X: 393388.0 / -4 deg 8 min 37 sec

Upper Left Y: 9745389.0 / -53 deg 56 min 6 sec

Lower Right Y: 9541929.0 / -51 deg 57 min 37 sec

Image Width: 7330

Image Height: 6783

Block Width: 7330

Block Height: 8

Image Type: Continuous

Data Type: Float

Data Order: BIP

Pixel Size 30 m

7)  TM_l522706219970727.zip

07/27/1997, Landsat TM, Path 227, Row 062, Santarem

l522706219970727.tif

l522706219970727.aux

l522706219970727.tfw

Image has been radiometrically and atmospherically corrected according to methods described by Green et al. (2005).

UTM Zone 21, WGS 1984, WGS 1984

Upper Left X: 702864.0 / -2 deg 21 min 2 sec

Lower Right X: 809814.0 / -3 deg 19 min 22 sec

Upper Left Y: 9740039.0 / -55 deg 10 min 32 sec

Lower Right Y: 9632279.0 / -54 deg 12 min 44 sec

Image Width: 3565

Image Height: 3592

Block Width: 3565

Block Height: 8

Image Type: Continuous

Data Type: Unsigned 8-bit

Data Order: BIP

Pixel Size 30 m
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8)   TM_l523106719940715.zip

07/15/1994, Landsat TM, Path 231, Row 067, Machadinho D'Oeste

l523106719940715.tif

l523106719940715.aux

l523106719940715.tfw

Image has been radiometrically and atmospherically corrected according to methods described by Green et al. (2005).

UTM Zone 20S, South American 1969, SAD-69

Upper Left X: 530068.0 / -9 deg 3 min 32 sec

Lower Right X: 686338.0 / -10 deg 22 min 2 sec

Upper Left Y: 8998596.0 / -62 deg 43 min 35 sec

Lower Right Y: 8853456.0 / -61 deg 17 min 53 sec

Image Width: 5209

Image Height: 4838

Block Width: 5209

Block Height: 8

Image Type: Continuous

Data Type: Float

Data Order: BIP

Pixel Size 30 m

9)   TM_l523106719980618.zip

06/18/1998, Landsat TM, Path 231, Row 067, Machadinho D'Oeste

l523106719980618.tif

l523106719980618.aux

l523106719980618.tfw

Image has been radiometrically and atmospherically corrected according to methods described by Green et al. (2005).

UTM Zone 20S, South American 1969, SAD-69

Upper Left X: 464000.9999 / -8 deg 59 min 11 sec

Lower Right X: 725960.9999 / -11 deg 11 min 12 sec

Upper Left Y: 9006613.0 / -63 deg 19 min 39 sec

Lower Right Y: 8762563.0 / -60 deg 55 min 50 sec

Image Width: 8732

Image Height: 8135

Block Width: 8732

Block Height: 8

Image Type: Continuous

Data Type: Float

Data Order: BIP

Pixel Size 30 m
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10)  TM_ l523106720040726.zip

07/26/2004, Landsat TM, Path 231, Row 067, Machadinho D'Oeste

l523106720040726.tif

l523106720040726.aux

l523106720040726.tfw

UTM Zone 20S, WGS84, WGS84

Upper Left X: 482908.0 / -9 deg 9 min 25 sec

Lower Right X: 710548.0 / -11 deg 2 min 6 sec

Upper Left Y: 8987768.0 / -63 deg 9 min 20 sec

Lower Right Y: 8779448.0 / -61 deg 4 min 22 sec

Image Width: 7589

Image Height: 6945

Block Width: 7589

Block Height: 8

Image Type: Continuous

Data Type: Unsigned 8-bit

Data Order: BIP

Pixel Size 30 m

11) TM_ l522306119940621.zip

06/21/1994, Landsat TM, Path 223, Row 061, Bragantina

l522306119940621.tif

l522306119940621.aux

l522306119940621.tfw

UTM Zone 23S, South American 1969, SAD-69

Upper Left X: 59829.0 / 0 deg 27 min 37 sec

Lower Right X: 284589.0 / -2 deg 26 min 38 sec

Upper Left Y: 9948997.0 / -48 deg 57 min 9 sec

Lower Right Y: 9729697.0 / -46 deg 56 min 13 sec

Image Width: 7492

Image Height: 7310

Block Width: 7492

Block Height: 8

Image Type: Continuous

Data Type: Unsigned 8-bit

Data Order: BIP

Pixel Size 30 m

Site boundaries: (All latitude and longitude given in degrees and fractions)

Site (Region) Westernmost
Longitude

Easternmost
Longitude

Northernmost
Latitude

Southernmost
Latitude

Geodetic Datum
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Para Western (Santarem) - Altamira (Para Western
(Santarem))

-54.00000 -51.00000 -2.50000 -4.00000 South-American Datum,
1969 (SAD-69)

Para Western (Santarem) - Santarem-Cuiaba Road
(Para Western (Santarem))

-55.16 -53.37611 -1.95222 -3.59611 South-American Datum,
1969 (SAD-69)

Rondonia - Machadinho D'Oeste (Rondonia) -62.03000 -62.03000 -9.54000 -9.54000 South-American Datum,
1969 (SAD-69)

Para Eastern (Belem) - Bragantina (Para Eastern
(Belem))

-53.80000 -53.52000 -1.00000 -1.40000 South-American Datum,
1969 (SAD-69)

Time period:

The data set covers the period 1985/01/01 to 2004/12/31.
Temporal Resolution: One time.

Platform/Sensor/Parameters measured include:

LANDSAT-7 / ETM+ (ENHANCED THEMATIC MAPPER PLUS) / LAND MANAGEMENT
LANDSAT-5 / TM (THEMATIC MAPPER) / LAND MANAGEMENT

3. Data Application and Derivation:
Data to be used in spatial analyzes of land use and land cover change. Methods incorporating both landscape ecology and remote sensing techniques may be
useful to evaluate potential environmental impacts resulting from the establishment of colonization projects in the Amazon.

4. Quality Assessment:
Data, where georeferenced, generated to previous, rectified images with low RMS error (<1.0).

5. Data Acquisition Materials and Methods:
Data acquired from:
-USGS EROS (http://edc.usgs.gov/products/satellite/mss.html)
-Landsat.org (http://www.landsat.org)
-INPE (http://www.inpe.br/)

Bands combined and registered to UTM using ERDAS Imagine 8.7 (Leica Geosystems, St Gallen, Switzerland). Images were georeferenced to previously
rectified images using ERDAS Imagine 8.7. Radiometric and atmospheric correction done according to methods described by Green et al. (2005).
Data originally in the Imagine file format (.img), but exported to TIF (.tif) using ERDAS Imagine 8.7.

6. Data Access:
This data is available through the Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center (DAAC).

Data Archive Center:

Contact for Data Center Access Information:

E-mail: uso@daac.ornl.gov
Telephone: +1 (865) 241-3952

7. References:
Green, G.M., C.M. Schweik, and J.C. Randolph. 2005. Retrieving Land-Cover Change Information from Landsat Satellite Images by Minimizing Other Sources
of Reflectance Variability. Pages 131-160 in E.F. Moran and E. Ostrom, editors. Seeing the Forest and the Trees: Human-Environment Interactions in Forest
Ecosystems. MIT Press, Cambridge, MA.
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