
2. Ob~nlli ional darn and method or a n~hsi'i

mutely north-sout h and norm al 10 the shoreline). The
strip, which is indicated as the Miami network in
Fig. I, is loea.ted over the sou thern coastal area slightly
east of lakes ide, Due to the limitat ions of the o b­
servational dat a, this initial investigati on was able io
examine only the two-dimensional structure of the lake
breeze on a vertical plane normal to the shoreline. With
the aid of a more complete set of observations. we
have now been able to study the structure of the lake
breeze throughout the entire lake and the surround.
ing coastal regions. The results of this observa tional
stu~y will be descri bed in the succeeding sections.
This paper represents the first part of a combined ob ­
se.rvational , and theoretical study: The second part
will deal with the use of a numerical model for inter­
preting the results of the observational study.
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AnsTR~cr. The threc·dimcnsional.str~cture a nd behaviour era lake-land breezecirculation system induced
by I~ke Ontano for:a selcc~ 24-hour period IS presented . The structure I' determined from observation", made
du nng the ~~temallonal Field ~ear or the Great Lak~. The case which has been studied occ urred "hen the larec
scale prevai ling flow WM blowing from the south at relat ively low speeds. The study ..he ws that the lake
induces a broa~ bell o r ?,ster hes over the lake In the a fternoo n and the early evening. It-a lso indicates tha i
the,Jake breez«: IS more likely 10 ?'Xur over -the sout hwestern coasta l regions than over (he southcastern coa ..tal
regions. Du ring the ea rly mom l,og hours , surfa ce wrnd convergence occurs oyer the northeaste rn shoreline bUI
not over the no rth western shoreline.

1. Introduction

The Great Lakes of the United States generate various
types of mesoscale disturbances in the lower tropos­
phere. Many of these arc driven primarily by the
surface temperat ure con tra st between the lake and the
surrounding land area . An important example of
the lake-induced disturbance is the lake breeze. The
lake breeze influences the meteorol ogical conditions
over the coastal regions by modera ting the tempera­
tures and by exert ing a strong control on the atmos­
pheric cond itions affecting air pollution. In connection
with the latter, Lyons and Olsson (1973) showed that
the lake breeze favours the occurrence of high air pol­
lution in shoreline areas. This is due to three factors :
( I) forma tion of low-level tempe rat ure inversion s as
cool lake air moves inland . (2) continuous fumigation
of elevated plumes from shorel ine pollution sources.
and (3) recirculati on of pollutant s within the lake breeze
circula tion pattern, All of these facto rs are a conse-
quence of the unique features of the lake breeze tem- The. observations were made in 1972 during the
perature and wind structure. A tho rough knowledge cxtensrve field program of the International Field
of the structure is, therefore. highly desirab le. ':"ear of the Great ~akes, (IFYG L). The observa­

tional network of stat ions IS shown in Fig. I. The
This paper describes furthe r results of a contin uing surf~ce observational sta tions for the field prog ram

study on the structure of a lake breeze over Lake consisted ~f a network of buoys. towers, automa tic
Ontario. In an initial investigat ion (Estoq ue "01. 1976), ~eteorologleal stat,ons: and standard weather sta-
we studied the str ucture of the lake breeze on 3 October nons which were establi shed by the United States and
1972 with the aid of a limited set of observat ions. The Canada. There were about fifty surface sta tions
observations were confined to those which were taken ho~ever. data fro.m only about thirty-five sta tions were
over a narrow recta ngular strip (longer side approxi- available for this study. Neverthe less, the sta tion

'Polpe r was presented in lhe symoc ium " Indo-French School on rece nt advances in Co mputer Techniques in Me teorology Biornec h e..
and Aprl ied S>,~lem i" held at I.I.T.. New Delhi, 4-13 Fe bruary 1980 • aOlLS
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