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ABSTRACT 
 

The Earth Observing System Terra spacecraft, launched on December 18, 1999, includes the 
Moderate Resolution Imaging Spectroradiometer (MODIS) in its instrument payload. By summer 
2000, 500-m-resolution snow-cover maps will be produced daily and archived and distributed at 
the National Snow and Ice Data Center in Boulder, Colorado. These maps should represent an 
improvement over existing snow-cover maps. One significant improvement is the development of 
an algorithm to produce fractional snow cover within each pixel. A binary snow map is produced 
using the normalized difference snow index (NDSI) and the normalized difference vegetation 
index (NDVI) using a grouped-criteria-technique algorithm that employs four MODIS bands. In 
one of several methods under development, fractional snow cover using NDSI and NDVI was 
compared with fractional snow cover calculations from spectral unmixing of a Landsat Thematic 
Mapper image of the Sierra Nevada near Mono Lake, California. Preliminary results from the 
spectral unmixing comparison show that the algorithm is capable of mapping fractional snow 
cover to within ±10% of the unmixing results. The fractional snow-cover-mapping algorithm has 
also been tested in other areas using Landsat thematic mapper data, and for North America using 
MODIS data. A correction to the NDSI for cirrus cloud cover was developed and applied to 
aircraft data from the MODIS Airborne Simulator. 
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INTRODUCTION 
 

The Moderate-Resolution Imaging Spectroradiometer (MODIS), launched on the Terra platform 
in December 1999, will produce daily snow maps of the globe at 500-m resolution. To make these 
maps, the algorithm utilizes the Normalized Difference Snow Index (NDSI, Eq 1), and the 
Normalized Difference Vegetation Index (NDVI, Eq 2) for classification (Hall et al. 1998). To 
increase the value of this product to potential users, several independent efforts are being made to 
include an estimation of the percentage of each pixel covered by snow or fractional snow cover. 
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