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ABSTRACI' 

The on-going research described herein focuses on the general hypothesis that 
large-scale and long-term trends in lake ice formation and breakup, along with changes 
in the opticafproperties of lakes, can serve as robust integrated measures of regional and 
global climate change. Digital satellite data covering the lakes of Wisconsin are being 
integrated with detailed limnological surface measurements in the context of a geographic 
information system. 

INTRODUCTION ' 

The primary goal of Earth System Science is to increase our understanding of the . 
entire earth system on a global scale by describing the function and evolution of its 
component parts on all time scales (NASA, 1986). The strategies enumerated to attain 
this goal include long-term continuous observations of the earth, development of an 
advanced information system to process and distribute the data from global observations, 
and the concurrent development of conceptual and numerical models that are both 
retrospective and prospective. • .• 

Satellite remote sensing and geographic information systems (GIS) are essential 
research tools in this sphere and should be fully integrated in terms of global change 
research. The former addresses the need for the long term, continuous observations, the 
latter contributes toward the combined capacity of an integrated information system and 
a tool for spatially explicit modeling over a range of scales. 

The rapid adv.ances in sensor and computer hardwilre in the last decade have 
outpaced the attempt to extract scientific information from the overwhelming supply of 
available data. This divergence is likely to become only more pronounced when the Earth 
Observing System (EOS) becomes operational in the late 1990s. The EOS platform is 
expected to have a data stream that will saturate existing archival storage within a week! 
An ability to quickly convert this data stream into a format useful to earth scientists will. 
be a major part of the critical path in earth systems research into the next century. At a 
minimum, this task will involve continued development of "smart" GIS systems which 
will be used not only to analyze and manipulate the multiple sources of data required for 
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