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Basic Science and Remote Sensing Initiative

FOREST COVER IN THE
BRAZILIAN AMAZON, 1992
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Source:

This map shows areas of closed forest in the Brazilian Amazon
which were deforested as of 1992. This map is a representation
of a digital dataset encoded in a geographic information system
from over 200 Landsat satellite images. Work was performed as part of
the Landsat Pathfinder Tropical Deforestation project at the
Basic Science and Remote Sensing Initiative in the Department of
Geography at Michigan State University, in collaboration with NASA's
Goddard Space Flight Center and the Department of Geography at
the Univ. of Maryland. Imagery was obtained from Eros Data Center(EDC).
Funding was provided by NASA and USGS.

Methods:

The method used to create this deforestation map combines machine processing of digital
satellite imagery and human photo interpretation.  An unsupervised classification is
performed to produce a map of 7 thematic classes.  The classification of each pixel is
highly precise but with lower thematic accuracy.  An image interpreter manually
edits mislabeled polygons to produce an error free map of land cover and clouds.

Two hundred plus scenes were used to develop the final dataset.  The data processing
stream begins by rectifying a Landsat TM scene into Universal Transverse
Mercator (UTM) meters. The image has 7200 rows 8200 columns of 28.5 x 28.5
meter pixels with 7 bands.  The imagery is purchased from the US Archive or foreign
ground receiving stations as a level 1 system corrected product, not precision geocoded.

Once rectified the image is classified into 45 clusters,then the 45 clusters are recoded
into seven classes, forest, deforestation, regrowing forest, water, clouds, cloud
shadows and cerrado.  Each image is classified individually.Output from the
classification is a single band, georeferenced, raster datafile in which each pixel
has a value corresponding to one of the seven thematic classes.

The minimum mapping unit (MMU) for this database is six pixels or 171 M. The
MMU meets national map accuracy standards for maps greater than 1:20,000. Following
the MMU standard, all polygons having area less than 29241m² (171²) are eliminated
during the raster to vector conversion. The classified image is converted to vector format
and plotted on transparent paper. The vector plot is overlaid on a 1:250,000 scale false
color composite photo product and edited. Classification errors are corrected by
eliminating polygons or editing polygon attributes. If the vector data passes thematic
accuracy quality control it is ready to be edgematched.

The vector data is edgematched in a two step process, first positionally, then thematically.
The imagery is not precision geocoded so adjacent scenes do not line up exactly. Scenes
are positionally matched using GPS position acquired in the field. When the data has
been geographically corrected adjacent scenes are displayed and simultaneously
checked for thematic consistency and discrepancies corrected.  The vector data is
converted back to raster format and merged with surrounding scenes to produce a
seamless database of the Brazilian Amazon.

Abstract

Tropical deforestation is an important scientific and policy issue
because of its potential effect on the global environment.  Although it
is an important issue, the current rate of tropical deforestation is
unknown.  Accurately evaluating the consequences of tropical
deforestation requires precise estimates of the rate, scale, geographic
distribution, and spatial pattern of deforestation.  Remote sensing
techniques, coupled with geographic information systems provide an
objective and precise means to measure and evaluate deforestation.  The
Landsat Pathfinder project is using Landsat MSS (Multi Spectral
Scanner) imagery acquired in the 70's and 80's, TM (Thematic Mapper)
imagery for the 90's to map deforestation.  Tropical forests in the
Amazon basin, central Africa and southeast Asia will be mapped.  These
geographic areas contain three quarters of the worlds tropical forests.

AREA DEFORESTED                          (sq KM)
in 1986 in 1992

Acre 4168 6507
Amapa 70 22
Amazonas 3487 8459
Maranhao 37432 46427
Mato Grosso 42586 65358
Para 51159 71976
Rondonia 16339 22080
Roraima 637 821
Tocantins 12169 16014


