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STUDIES ON THE INTERNAL WAVES BY OBSERVING THE
TIME VARIATIONS OF WATER TEMPERATURE IN
LAKE BIWA

By Shuichi Expon, Shiro Imawaxt and Hideaki Kunisur

Synopsis

In order to reveal the time variations of water temperature field in the north basin of Lake
Biwa, successive measurements of spacial temperature distribution were carried out using a bathy-
thermograph for four days during 28-31 August, 1973. The horizontal distribution of observed
water temperature at the thermocline depth fluctuates largely day by day. This fluctuation seems
to be caused by the rotating internal wave, which has been pointed out by Kanari.

At the fixed buoy station, Ie-1, time series of current and water temperature were obtained.
Results show that the internal wave with the period of about 40 hours has been dominant in the
fluctuations of both current and water temperature. An elliptical hodograph of this wave has
been obtained and this means the Coriolis’ force plays a very important role to the internal wave
of the fundamental mode. It is interesting that the direction of the major axis of the ellipse
almost coincides with that of the longitudal line of Lake Biwa at this buoy station.
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Fig. 1 Map of Lake Biwa showing the locations
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Aug. 1973

Fig. 4 Horizontal distributions of water tempeatature (°C) averaged for 8-13 meters depth
from 28th to 31th August, 1973.
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Fig. 5 Distributions of water temperature anomalies from the averaged over four days.
Shaded areas indicate possitive values.
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Fig. 6 Horizontal distributions of (a) “nodal line” (no anomaly line in Fig. 5), and (b)
standard deviations of temperature anomalies for four days.

BoNBC 5, TOKBESRILMOMGAOBEMTNEIRICES DO LREXL SN, Fig.6 13,
Fig. 5 [CRENILBICESYARENETHSH (HHR") &, HFEOKEEHOBEREERDLIHD

— 5 —



606

FORB SRR 55225 B-2 (ME54.4)

Thb. COEDD, 4 KD “Hif” OXETIONMKEEEREESROZTHRMGETHIC L, &

fo, WREL TEHSHEETHY,

“HIR ORETBMETEBO/NINT EMBRTENS, Fig. 7 B&

RO HEAEERRIC & - TRO I HEAE — F OREERIEDORN LAIER LI bDTHS 25 COR &
Fig.6 LI3RO—BEELZE TS, Fic, Fig. 6 (a) O “HifR” 21 ATIIEA WA»L0BEHIT
BZhllE) LTwa e epbshT, COKBEI 2 BHORNE SO ELENBEICERT 2 b0 L

WMITBLENTES.

3. 2 EACHIZRELKBORBMEEH

le-1DTACESE Lty —I A2 F =~V ER
AREC & - TR o hicliERs S, EREO
RBEIC LB EBH IOV TE TIN5, BU¥
i€, Fig.8 3EX 12m LB B KEDRKMZLE
RURHDT, i —EXRMIZHZ08123 BT
BRPEE /- LT3, 2P SEICICK
HRSKEDOEEHBHARNG & & bic, 1DDE
WUl RABE O FEE L2 HRCEDIENTE
3o COREEFEFIHT, ThENIKDNTIS
SEOKEORABY HEICEL FFT kB RR7

FOVERET D A5 SL % Fig. 9 ICRT. RS YIoh
&k D, R4 6B ORHEEMIC B LT
Who 7212, BBROBRINCOAMERALEETH
555, FFT tELhlcc o Bl H 21EER
FEEAATOBZ LICER LITGNEE S0,
COXKREBOHBIR, MHTHNIEERD
KBEBHOHMTIFZAHLTVS,

—7, 9A 1 51685 3 B 7RHC /2 3 39K5R]
DFM - FEB X KR ORECENE SN,
ZORER%E Fig. 10 1CORT Bicid, FEOEAE
43 - Ak O RIZE L, BIUKRTEICIE Fig. 9
DEREDELADOKEBELENEFELTH S RCHHE
ORI EAB E, 3.5em/s OILETNED 4%
FO LMD EORBHEFNBEL > TNT, 2K

LAKE BIWA 1. 1o

WATER TEMPERATURE (-12m)

T=66.10r.

- AMPLITUDE
PHASE

Fig. 7 Interface structure for the internal wave
of the fundamental mode calculated by
Kanari®. solid lines—phase(in degrees);

dotted lines—amplitude (in centimeters).

27 Aug. ~ 3 Sep. 1973

o
21 L _p, ey . A
i Al W =
. N
27 Au 28 29 30 3 1 s
il M - Ll Al i 3

[ o 1 [) 12 o 1]

o ” o 12 )

Fig. 8 Time variations of water temperature at the depth of 12m at Ie-1 buoy station from

27 th August to 3rd September, 1973.
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Fig. 10 Time variations of the current velocity
at 5m depth and water temperature at
12m depth at Ie-1 buoy station. (a)
north component of velocity, (b) east
component of velocity, and (c) water
temperature (the same as in Fig. 8)
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with the period of 40 hours obtained by
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Fig. 11 Hodograph of internal wave with the

period of 40 hours at Ie-1 buoy station.
The origin of the time is taken at 16 : 00
of Ist September, 1973.
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