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ON THE STUDIES OF INTERNAL WAVES IN LAKE BIWA (IV)

By Sesichi KANARI, Norikisa ImasaTo and Hideak: KUNISHI

Synopsis

In this paper, some behaviours of the longest period internal seiches in Lake Biwa are treated
by means of the numerical model experiments of two layer Lake Biwa which has a constant depth
with 25X 62 square meshes of 1 km intervals, providing the initial wind of duration time of 450
minutes (NW-1) and 1200 minutes (NW-2) for NW-wind, 450 minutes for SW-wind and ESE-
wind respectively.

The rotating internal seiches which progress along the lake shore in anticlockwise with the
period the same as that in the case of no rotation of the earth, are derived from the result of Fourier
analysis of the calculated time series of the internal elevation and velocity at various sampling positions
in the model lake.

It is also shown that the phase distribution of the internal elevation which was analytically
derived from a rotating two layered rectangular model lake, coincides with those obtained from the
numerical model experiments.
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Fig. 1 Bathymetric map of Lake Biwa.
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barotropic, m=2 (DBF baroclinic), ZHITHHIE L7z elevation % {m* &35 & &, & mode DEFECICHE
BOFBERE Q) X3 KFELCEMBTES,
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Table 1 Parameters for the model lake.

wind wind wind | thickness frc?::s?gf‘l depth of | depth of
case speed, W direction. 0 duration time| of upper differenc south north
m/sec. 4 tw layer, %1 2P7P € basin basin
NW-(I) 5.0 —71°30 450 min. | 17.5m 2.5x10°3 5.0m 50.0m
NW-(IT) 5.0 —71°30" 1200 min, | 17.5m 2.5x10-8 5.0m 50.0m
SW 5.0 18°30/ 450 min, | 17.5m 2.5x10°3 5.0m 50.0m
ESE . 5.0 —49°00 450 min. | 17.5m 2.5x10°3 5.0m | 50.0m
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AEBARICEL TR, EETFAICHRT 28BOMA, MEQ O UICRE, HEAEDORMHBE time step
FBICHEINEY, 05, 2050EAETFRICBY 3155FORKRAIEZMMB L, Chit >0 THEMSHZ
fTise, ZRGBPEORNIL S IO ZEH I ERD 720 $§IC, no wind OFRHFTIC D HEERIIDH D3
S OMRITEI NI,
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BT R RIS IR T OB OMFICH UTITisbh s, o5 bREHRICE LT, homoge-
neous model {TDWTFTE » e A BEDFERICHEY (7 LAKRAEOEFvOERETEY) LTED, C
DERCELTRAEDHECHELVLOT, CCTRANPBREOBRIZTEB< 5,

R ORZBAEADEBREENMEERFD SHBUSMTIC L - TR iREM, MHEOSHD S B, EH 66.1 hr DR
Bo/eg — v Fig. 2 [KRY, E#I2 high water ORI, BBIZRNOSHERL, RAODWHEHIE
high water QEEEHAEZEARICRU-bDTH 3, BliEFARRAAOMAICLb LY, WIh bREEE
HOTHY, FLEITIZ 1 D amphidromic point BRI 3. RIIHE L TA X {, amphidromic point
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Fig. 2 Interface structure for the rotating internal seiche with the period of 66.1 hours.
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Fig. 3 Distribution of the high water phase of the rotating internal seiche of the period of 66.1 hours.
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UPFER LAYER , T = 66,1 hr.

t=ty + T/4 t=ty + T/2

t=ty + 3T/4

Fig. 4 Flow pattern of the upper layer at £=tq, to+ 774, to+ 72, and #0+3774 in a cycle of the
longest period rotating internal seiches.

LOWER LAYER, T = 66.1 hr.

t=t -
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Fig. 5 Flow pattern of the lower layer at £=+¢¢, ¢0+ 74, 20+ 772, and #0+3774 in a cycle of the
longest period rotating internal seiche.
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Fig. 6 Schematic presentation of the two layered rectangular Lake Biwa.
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h A Ca\2
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1 1
U= }?(ﬁl Ug*+ ha Ur¥), Vo= H(/ll Vo¥+ Ao V1%), (o= H(}zlgz*-'-ﬁzgl*) .................. (16)

RO BH, CHHOBA (Ca/Ci1)~1073(0), [1*/5:*~10-2(0) TH 205, &, & BEARDRIGELUIN S,
1=, 424%;2* ....................................................................................... an

FEREZECICE » T, U1 i3JRA E negligible L7130, #F, REFREBEOREBAFNOEGHD AL
D, 2YA4Y HORRRBIEEMEHRICET 2 EHICRBALEBLEI 0T 085,
RAD~ADNEZAOIC L > TEHRT 2 &, RAEHROKELLT

La(x, ¥, l)=%€02{‘g;< g)SInAILysm ZTM t+ OSA[LJ/COSZTM:/} .............................. (]_8)
Us(x,y,t)= —%;%Cozx(x— )smﬂLLZcoszTAf; 4
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$1, Two, Tho 13, BB LCEFTORMG GUIREROZENTOEED) OEKRBEPEERLT,

T, FTROESHCELTIREYE Ty OEHOAHIIEBTHERESTH S5, (19), (20)0% 215H
RBETE 2, BABICE>THZ BN 3 elevation DEIZFICHKIET 3 &,

# [ B\ Mwy] _Mn 1%
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Fig. 7 Analytical distribution of the high water phase of the rotating internal seiche with
the longest period.
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