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ABSTRACT

Monthly average currents and temperatures predicted by a three-dimensional, numerical model of
Lake Michigan are compared with observations made in that lake during June-October 1976. The ob-
served data are from 17 current meters with integral temperature recorders that were concentrated
on a transverse section of the southern basin of the lake. A brief interpretation of the overall aspects
of these data is given and the evolution of a deep temperature anomaly in the west-central basin
is discussed. Model results are evaluated in terms of their comparability with the dominant features
of the observed data. Lakewide-average temperatures in the model are reasonable and the signs of the
computed and observed currents show some agreement. However, the model exaggerates upwelling
along the upwind (western) shore, leading to temperature predictions that worsen progressively through-
out the stratified season. The present study and other recent work suggest the need for improved mixed-

layer physics in lake models.

1. Introduction

Previous numerical modeling of the Great Lakes
has been focused primarily on simulating the dy-
namics of Lake Ontario, (Simons, 1974, 1975, 1976;
Bennett, 1977). These modeling efforts have utilized
the wealth of high-quality data from the International
Field Year in the Great Lakes (IFYGL) for model
input and to judge model results. Relatively little
attention has been given to the modeling of Lake
Michigan due to the paucity of recent long-term rec-
ords of current and temperature in that lake. In addi-
tion, no one has yet reported on an attempt to simu-
late currents and temperatures over the annual cycle
of one of the Great Lakes.

In the present study the numerical model devel-
oped by Bennett (1977) is applied to Lake Michigan
in an effort to simulate currents and temperatures
throughout the lake’s cycle of stratification and de-
stratification. The simulations are based on very
limited wind and surface heat flux data, in contrast
to those provided by IFYGL. It is of interest, how-
ever, to see how well the model can perform with
such limited data. The observed currents and tem-
peratures required to judge model performance are
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provided by new data collected during May-No-
vember 1976 by the Great Lakes Environmental Re-
search Laboratory (GLERL), National Oceanic and
Atmospheric Administration (NOAA). These new
data are concentrated mainly on a latitudinal sec-
tion across the southern basin of the lake, and repre-
sent the only recent lake measurements that could
be utilized in the present study. The salient features
of this comparatively large field effort are described
in Section 3, and a brief interpretation of the data
is offered in Section 4, although the full potential
of these data is not explored here. All of the model
simulations in this study encompass the NOAA data
period. Model results are discussed in Section 5 in
terms of their comparability with the dominant fea-
tures of the observations on a monthly basis.

2. Numerical model and ancillary data

The numerical details of the circulation model,
as applied to Lake Ontario, are given by Bennett
{1977). He describes experiments with two some-
what different models. The version of the model ap-
plied here uses a non-uniform grid and computes
vertical eddy exchange coefficients from a variation
of the Munk-Anderson formulas. The only change
to the numerical framework for the present study
is that advection of momentum is included.






