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Abstract

Evergreen forests (both broadleaf and needleleaf trees) in the tropical zone play an important role
in climate, carbon cycle and biodiversity. There is a need for rapid monitoring of the spatial
extent and temporal dynamics of evergreen forests. Frequent cloud cover in the tropical region

makes it a challenging task to map evergreen forests.

The Moderate Resolution Imaging Spectroradiometer (MODIS) onboard the Terra and Aqua
satellites provide daily observation of the globe. The MODIS sensor has 36 spectral bands, and
seven of these 36 bands are primarily designed for the study of vegetation and land surface: blue
(459—479 nm), green (545-565 nm), red (620—670 nm), near infrared (841-875 nm, 1230-1250
nm) and shortwave infrared (1628-1652 nm, 2105-2155 nm). The red and NIR; (841-875 nm)
bands have a spatial resolution of 250-m, and the other five bands (blue, green, NIR,, SWIR;,
SWIR; bands) have a spatial resolution of 500-m. The MODIS Land Science Team provides a
suite of standard MODIS data products to the users, including the 8-day composite MODIS Land
Surface Reflectance Product (MODO09A1). There are forty-six 8-day composites in a year. Each
8-day composite (MODO09A1) includes estimates of land surface reflectance for the seven

spectral bands at 500-m spatial resolution.

Three vegetation indices are calculated: Normalized Difference Vegetation Index (NDVI)
(Tucker 1979), Enhanced Vegetation Index (EVI) (Huete et al. 1997), and Land Surface Water
Index (LSWI) (Xiao et al. 2002), using Blue, Red, NIR; (841-875 nm) and SWIR; (1628-1652
nm) spectral bands. The vegetation indices data products are available to the public

(http://www.eomf.ou.edu).
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We have recently developed a simple and novel mapping algorithm to map evergreen forests
(Xiao et al. 2009). The algorithm is based on the temporal profile analysis of Land Surface Water
Index (LSWI). The LSWI-based mapping algorithm was applied to map evergreen forests in the
pan-tropical zone (30°N — 30°S) in 2000-2009, using MODIS 8-day Land Surface Reflectance
(MODO09A1) data in 2001 (Xiao et al. 2009).

In this paper, we apply the same LSWI-based mapping algorithm to map evergreen forests in the
pan-tropical zone using MODIS images in 2005. We also use the Phased Array type L-and
Synthetic Aperture Radar (PALSAR/ALOS) data (500-m mosaic) in 2007-2008 to evaluate and
refine the MODIS-based maps of evergreen forests in the pan-tropical zone. We compare the
MODIS-based evergreen forest map in 2005 with the FAO Forest Resource Assessment 2005.
Our results further demonstrate the potential of this simple LSWI-based mapping algorithm for

identifying and mapping evergreen forests in the tropical zone at moderate spatial resolution.
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