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Example of time variations of the vertical velocity and water temperature measured by the ultra-sonic
thermometer (Tu) attached to USCKM on Dec, 20, 1986
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Measurement of the vertical flow in the surface mixed layer of a lake
Tadashi ARAI

Measurement of the vertical velocity of water in lake has been a dilfecult task because of jts low
apwsid mmp.lmd with the ;pu'evuhn.g lateral flow. It has been o common knnwhdgr. thint the vertical
circulation confrols the redistribution of heat and nutrients, although the mossured evidence has
not been reported by s diffbculty. Since the 1970 the development of new instrumenis such as
ulira-=onie current meter and electromagnetic current meter has made the measuroment pessihle,

This study aimed 1o investigate the vertical flow in the surface mixed layver in & small mountain
lake, Lake Shibire in Yamanashi Prelectuse A ultfa—sonke current meter specinlly designed for this
study was mainly used i the investigatbon. The fleld messurement was made for several days in
each vear [rom 1975 through 1997, The main targetl was o detect the verticsl circulstion s the
Benard cell during the cooling hours, where the movement of water due 1o the standing internal
wave and the surge (progressive mtermal wave) were also recopded.

Thres kinds of Mluctuation from the fecord of vertical velocity can be summarized as follows. (1)
Vertical turbulence as the Benard cell was observed n summer night, auwtumn and winter vermal
circulatbon |.u=|.‘i-:u:|u. This kind of flow is characterized by the shost cycle ol & to 10 seconds and
relatively high speed. (2) Frequency of the standing internal wave in this lake is one cyvele in
several minutes, with very low vertical velocity. (3) Internal waves associnted with surge was
obaerved ll‘vl.-qu-unih.f in thermally stratafbed howrs It began with a sudden and strogug fluctuntion of
the vertical flow with the temperature change, and 1 confinued sbout sn hour in general, Tem-
perature fluctuations are pet inconsistent with the movemaent of water mass deduced from the
vierical [ow.

Heat flux intensity in water by the eddy correlation method was also measured by this instru-
ment, but its application = restricted by the small fluctuation of water temperature. Experiment in
Lake Suwa was the succeeded case, where the capmarison of the output of the instrument with the

change in heat storage in water gave relatively good agreement.
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