Global warming is anticipated to have an inyuence on
the water budget of the Great Lakesithe runoff of the
drainage basin, direct precipitation onto the lakes, and
evaporation from the lake surfaces.

Global Climate Models generally show increased
precipitation due to global warming, but the warming itself
leads to increased evaporation from both land and lake.
Whether increased precipitation or increased evaporation
dominates determines the net effect on lake water supply
and lake levels.

There are two different modeling approaches that have
been used by GLERL scientists for determining this net
effect.

Method #1 - Hydrologic Modeling With One-
Way Coupling to GCMs

GLERL scientists employ General Circulation Models
to make predictions about future climate change. The
results of model predictions of the effects of climate
change from the Canadian Centre for Climate Modeling
and Analysis (model CGCML1) and the United Kingdom
Meteorological Ofpceis Hadley Centre (model HadCM2)
have been used to make such predictions. On one hand,

Lake Level Modeling under
Climate Change

a Great Lakes water system model using CGCML1 data
predicts large drops in lake levels, up to a maximum of
1.38 m on Lakes Michigan and Huron by 2090. This is
due to a combination of a decrease in precipitation and

an increase in evaporation. On the other hand, using data
from HadCM2, rises in lake levels are predicted, up to a
maximum of 0.35 m in Lakes Michigan and Huron by
2090, due to increased precipitation and a lesser increase in
air temperature (Lofgren et al. 2002).

The pgure below shows results from Croley (2003) for

the Lake Ontario net basin supply and its components,
which result from newer updates of the GCMs relative to
Lofgren et al. The four projections are intended to bracket
the range of possibilities of changes in precipitation

and temperature. They come from the Canadian Centre
for Climate Modeling and Analysis (CCCma) Coupled
General Circulation Model version two (CGCM2) emission
scenario A (hot-dry), CGCM2 emission scenario B (warm-
dry), Hadley Centre Climate Model version 3 (HadCM3)
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