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Abstract

In remote sensing ecological forest studies, some researchers have paid special attention to
Amazon green up in dry season [1, 2, 3, 4, 5, 6, 7]. These studies were based on vegetation indices
derived from Moderate Resolution Imaging Spectroradiometer (MODIS) satellite observations and
field data carbon fluxes measurements. The MODIS time-series data is the surface spectral reflectance,
corrected for the effects of atmospheric gases, aerosols, and thin cirrus clouds, and is the major input
for generating the ecology land products, such as Vegetation Indices (VIs) and Leaf Area
Index/Fraction of Photosynthetically Active Radiation (LAI/FPAR). This MODIS time-series product
with 250 meters of spatial resolution over Amazon rainforest has showed in a regional scale a green up
in dry season. However, some aspects about satellites observations (sensor view, sensor swath, spectral
and spatial resolution), forest structural variations, seasonal cloud cover variations, vegetation index
type can be produced a complex vegetation phenology pattern. In this study, we present other approach
for phenology analysis of Amazon green-up using Linear Spectral Mixture Model applied to Hyperion
multitemporal data. The study area is located in Tapajos National Forest in Pard State, Brazilian
Amazonia. The climate in this region is classified as AmW in the Koppen system. The region has well-
defined dry and wet seasons, yearly rain is about 2,100 mm, with a dry season occurring from June to
October. According to RADAMBRASIL vegetation maps [8], the study area is primarily covered by
dense tropical rain forest (“Floresta Ombrofila Densa”) with a high number of emergent tree species.
The EO-1 Hyperion data were collected over the study area in July, August and September 2001,
corresponding to the start and end of the dry season. EO-1 Hyperion is a spaceborne imaging
spectrometer measuring up-welling radiance in 242 spectral bands covering the 400 to 2,500-nm

wavelength region at a spatial resolution of 30 m. Surface reflectance was estimated from the Hyperion



data by using the ACORN atmospheric correction code. Atmospheric water vapor bands near 1,400 and
1,800 nm were removed. The data were geo-referenced using a combination of differential-Global
Positioning System measurements, field-terrain mapping, and hyperspatial IKONOS satellite data. The
next step, Linear Spectral Mixing Model was applied on each calibrated spectral reflectance cubes.
This model generated vegetation, soil, and shade fraction images. A unique endmembers were used
assuming that Hyperion images represent the surface reflectance and then the selection of enbmember
was based on digital spectral library. The vegetation fraction image shows the vegetation cover
condition similar to the well known normalized difference vegetation index (NDVI) and enhanced
vegetation index (EVI), while shade fraction image enhances vegetation cover structure. Statistical
analyses are being carried out to evaluate the differences within the vegetation and shade fraction

images derived from medium spatial resolution Hyperion images for rainforest phenology analysis.
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