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Abstract. This study reports on an investigation of multi-date water-quality
calibration algorithms under turbid inland water conditions using Landsat
Thematic Mapper (TM) multispectral digital data. TM data and water-quality
observations were obtained near-simultaneously in Green Bay, an embayment of
Lake Michigan, and related using linear regression techniques. The high concen-
trations of terrestrially-derived suspended solids appear to be controlling the water

“volume reflectance. A simple exponential model using the band 3/band 1
(0-660 um/0-485 um) ratio was found to be a useful index for estimating total
suspended solids and water transparency (i.e. Secchi disk depth) with an accuracy
of +25 per cent over the calibration data range.

1. Introduction

Monitoring the water quality of inland lake systems presents both a challenge to
and opportunity for the application of satellite remote sensing. Natural lake water
is optically complex due to covarying concentrations of three main constituents:
inorganic suspended solids (SS); phytoplankton pigments (e.g. chlorophyll-a); and
dissolved organic matter (DOM). Mechanistic understanding of the relationship
between water constituent concentrations, water volume reflectance and satellite
sensor-observed radiance through radiative transfer modelling provides the most
rigorous basis for calibrating water-quality estimation algorithms. This mechanistic
approach requires a complete spectral characterization of the absorption and
backscattering properties of water and its constituents, as well as modelling radiative
transfer across the air/water interface and the intervening atmosphere (Bukata et al.
1985, Gordon and Morel 1983). Owing to the optical complexity of turbid waters, no
individual constituent estimation algorithm derived from first principles has yet been
developed, but it is an active area of both marine and inland water research (Carder
et al. 1989, Bukata et al. 1988).

Based on a fundamental understanding of the optical characteristics of a water
body and its main constituents, an empirical calibration approach uses regression
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