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With over 10,000 inland lakes in Wisconsin, monitoring and managing the state's lacustrine resources is a 
challenging task. Meeting this challenge requires the use of multi-temporal, multi-resolution satellite imagery in 
combination with intensive sampling of individual lakes statewide. To facilitate this process, a Satellite Lake 
Observatory Initiative (SLOI) has been established with participation from the Wisconsin Department of Natural 
Resources (WDNR), the University of Wisconsin (UW) Environmental Remote Sensing Center (ERSC) and North 
Temperate Lakes Long-Term Ecological Research Site (NTL-L TER), and the Upper Midwest Regional Earth 
Science Applications Center (RESAC). 

The Observatory is developing methods for monitoring Wisconsin's lakes at a variety of temporal and spatial 
scales. Daily, wide-area MODIS imagery is being obtained in real-time via UW's direct-broadcast X-band reception 
facility, providing frequent coverage of the larger lakes in the state at spatial resolutions ranging from 250 to 1000 
m. Landsat-7 imagery with a resolution of 30 m is being used to assess all of the state's lakes, based on a protocol 
developed cooperatively with the University of Minnesota. High-resolution IKONOS imagery of individual lakes 
will provide a view of within-lake variability on the scale of l to 4 m. As possible, we intend to acquire and analyze 
Hyperion hyperspectral data over a range of lake conditions in the state. Finally, intensive field sampling of selected 
lakes by NTL-L TER scientists is providing detailed data on many physical and chemical lake parameters, while a 
network of 900 volunteers is cooperating with the WDNR to collect extensive lake clarity and color measurements 
on a statewide basis. The Observatory represents a unique vehicle for collaboration among Iimnologists, citizen 
volunteers, resource managers, and the remote sensing community, and is expected to provide unprecedented 
infommtion on the health of the state's diverse lakes. 

INTRODUCTION 

With over l 0,000 inland lakes in Wisconsin, monitoring the condition of the state's lacustrine resources is a 
daunting task As challenging as this task may be, obtaining water quality data on a regional basis is central to 
numerous scientific and environmental planning and management activities. Satellite remote sensing holds the 
potential to facilitate such regional monitoring, but no single satellite system combines the spectral sensitivity, 
spatial resolution, geographic coverage, and revisit fi·equency needed for large-area, "continuous" regional water 
quality monitoring. Each satellite system presents its own set of capabilities and limitations in a regional monitoring 
context. 

The Wisconsin Satellite Lake Observatory Initiative (SLOT) is an attempt to meet the needs for regional lake 
water quality monitoring by exploiting the complementarity and synergism among multiple satellite systems as well 
as multiple sources of water quality ground reference data. The initial suite of sensing systems being emphasized in 
the early stages of this effort includes: the Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper Plus 
(ETM+) systems, the Moderate Resolution Imaging Spectrometer (MODIS) onboard the Terra satellite, the 
IKONOS imaging system, and the Hyperion hyperspectral instmment flown as pmt of the first Earth Orbiter (EO-I) 
mission (Lillesand and Kiefer, 2000). Table I summarizes the relative attributes of each of these systems for 
regional lake water quality monitoring. 


























