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Fig. 5a. Comparisons of the directly-measured velocities (open circles) with the geostrophic
velocities (solid curves) with respect to the north and east components at Stn. A,
B and C.
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Fig. 5b. Continued.
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Fig. 5¢c. Continued.
Table 3. Time-averaged current velocities in the surface layer (0-10m), and thev
magnitudes of centrifugal and Coriolis forces.
Water . Current
. Radius R . V/R VZ/R fv
Station Dfnli)th (km) 1%.‘,3 (Egrfesc:cx) X 10~ sec! X10~* cm sec™? X 10~* cm sec™?
A 32 4.8 38 18.0 3.8 6.8 15.2
53 2.2 84 12.8 5.8 7.5 10.8
C 82 5.8 169 18.4 3.2 5.8 15.5

TOERE, X029V FVD 5 2—% (8.4%x107°
sec™!) THBH. TOELD, HEERIRTOHOLITE
W Stn. B TR EL, A7l LRIV A EEOK
hTirinwe E33bhs. —7F, BOMTEIASRTER
FRILBEOREITHBMN., = VYV HEHETh
X, ROFLE K THHKRAE Y, Stn. BT
DFDOHIIK 2/3CHBEL TS, Elhfbo 2R KT
LEOTIRLUCERATELVWREZI LTS,
DEoz &nd, KBS HOBMER Y AW CRItY
RS B it A EABMONEERLICHFE
HERZTRILEODD LAERINS.

Fig. 6 1%, 5 EOBROFEHKEEZ AT, EDLH
BERBLUCHEFELTRoBERYENHE &
BLLDTHS. HE O HE D W TIXEEDS
(1981) DFERRE T, ZORMLLHALM LIS,
BREsIhfciihig, RO ER LIHER (|
EWf) XD TEV. ZoERIE, £k
CHBNA S CER T2 5 KRS D, HhichBRW»

BECREYIMMETSZ ENTEBE WS 2 EERL
Twb, eiEl, KBEEN L LiEdxe— o
ARBE O ELHRETE AREOHMICHI-TL D
BLERTALENRDS. kb, Efiodt#iciz
HRNRESFEL, HEBCKEBCKERERY
bbb THB (Kanary 1975; S8, 1979;
EES, 1979). k. o TRBEblh o HEE
BBl Tz, SHERERLEOBFEARI > TED
EMEIRETLLLLE, HhOBEBD 2 7 =X a%
KB & OBBEIROWT B LN L T { HEMN
5.

] ®

UL OB & g it CHELIT 5 & L oMK
ZoWT, Mh EKBOBREZL VELEBTHZ L
X o ThE L. REsEHE b ORWEIRO 3 AR E
W, ERRHCIAEBONME, WHAH»HNS
Z# 500 m HEhic 4 AT BT kX 3 KBEAYER
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Fig. 6. Comparisons of the time-averaged azi-

muthal velocities between the directly-
measured and estimated geostrophic cur-
rents including centrifugal effects.
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Circular Currents in the North Basin of Lake Biwa (II)

— Comparisons between Observed Current and Geostrophic Current —

Shuichi Enpou

Abstract

In order to determine the validity of applying a geostrophic relationship to the circular currents
in Lake Biwa, a series of quasi-simultaneous observations of currents and water temperature were carried
out. The current measurements were made using the drifters with cross-board placed at several depths.
The vertical profiles of water temperature were measured by a bathythermograph at four points

about 500 m away from the current station.

The comparisons between the directly measured current and estimated geostrophic current show
that the geostrophic approximation is not so valid for the current observed at a specified time and

space.

On the other hand, the current averaged over a time long enough to cancel the effect of

the slowest internal wave, can serve as the baroclinic geostrophic current including the centrifugal force.

L & t & [

WA & FR (1961a) 12 X o T Ol OBRI A Hb BT b
OHRE LD LR IR TR, K% OKRSY
OB Zh, HFEHAC I AHROHMHPOKE
TOFAEN L ShTEL (RALHI, 1961b; HA
b, 1967; 45, 1979; &S, 1981). fLhic
IR AT D BRI O FRCHARTX BB ST
BB, MR UOREEY VS &It X » TH
W TR WK RO M 2 BT 5 2 L TES. L
MHUTeh S, EES (1981) AMEH LA X 5T, Bl
I X o TSR IOKRA M OFORD Bt A E R
SHT B Fod I iE, BN E DR AT ICT
WONEIHIC L TR LERDS. OEILED
BDTEETHBIZLb BT, Bl b OBEIL
FHTHBERELRVONBERTHB. ZoihE
KIEOKIEHGRE B LM T 2 L1, BFEORK
KB A SR BT 5 i E B [T C
ERATHEICT 51E 0 T, BRI O S F % 78
THERBEMTALIDEELBNS. £ T, 4
AR &KL O RN < iR LERTZ Z &1IT
X b, BB D TSI O\ TORGEE AT
f&of:.

2. # gl

BN X > THETHT Bl 22 M A REE T 5 fod i
i3, WEOWENT EFD R TOKER (BEE) DKF
BEELFRBICRDEVENRD D, TOLDIITHEIE
RHENEZ DR BH, HENEBTITES & &R T
%, »oifth EKBOBRAI W TORKMICEI LT
LIRIETERDOTELLDELTRD X 57 itEx & D
ZER L. Tihobb, BRI X - TEE ORI
ATV, FRRCRIE AL ST 500 m BEh e 4 5
¢ BT (Bathythermograph) & X 3R % 177 - 7.
Fig. 1 ©ith LKBOBUEOREYRL TH 5
S, MR A S ET 5 b0 EN AR, JHA0D
A 4m (N, E, S, W) oKREDKFESSFWT
KDt EHOKFEEY ED X 5 ITRERSNHITONWT
1%, FETHBEREORERA & — A LEIEO RFEM
RERBIHLTOWAWALEHERDD LA THAH 51,
ftkd BT @MH 1~2 km BRORSE TEE I T
WhHZ kL, OCh#OEIICE TS BEH DL L A
Lkm OBRFHBTRIRTWBHZ LR EEERLT
SEOBPITIIKFESERY 1km &Lk, &k,
ORI U TABANCEL YL, 2 km OEMRL
% 250 m MR T BT BEl% 177 - kg, el
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Fig. 1. Arrangement of the measurement points

of current and water temperature at
each station.

EXZDOBREDOKER r — A CIRAREBRBNIZITER
BRERLTWBZ E 2R L.

BANX 197849 A8 HH 10 HETD 3 AR, Y
HEHEBI OB & MR RESH B 3o JiE % BT
(Fig. 2), £ A CEEHRC X 5L BORME BT ©
XAKBIHEO BH 2L v BUEK L. JHEE
1%, 1,5, 10, 15, 20 3L 40m D6 BTHB. =
2L, Stn. A TIXKENRERNECDIE 40m BEEL
5BELY. BOKORURCEDOLMLLDERT 1%
HREL, UTOFIECBUETRo%k. 7, &7
1 DEHCEBOBMRK L B L%, FE4 A TK
BOMRBELMOBREY BT 2 ATk 5. BOERS
TARGED, HHEH 0 EEBL - FEHRDO
BB TA0b0H M LERY Ththa v R LR
MOWRETH. TDX5RFERL > THLAIWHE
DR, WECREOEREM DN IY% L REDL
5. ¥ifiE e KRBT 2 v T, BBoBEE K
L, FhEh £5° 0.2°C o#EHE®»4.

1 DOJ A THih & AROBRNCE LRI 1
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Fig. 2. Locations of current and water tempera-

ture observation stations in Lake Biwa.
Depth contours are in meters.

e, ks, ThLOBAP T ECRA - BEORE
27w, BiRRe+sRoBELE Kbhor — 74
CHEHTAA (1964) OFEXBWTHEL, i
[ WHAEH L. Table 1 &R0 AR, Bk
XOBRRDOREYRT.

3. M O B R

BRI X 2 JMAER% Table 2 ¥ LB TRT.
MO BEAIX cmsec™ TH b, WAIZEIEY 0° &
LCEE Y Rl - eAETRLLTHS. ¥, R
OEMCIL5 BOBBOFHMEL, % THR~5 N
B4 b bR TR L.

RETH D, SHUWRTOBIEEFH « FRCEThER ZOEMND, FWWRKFEL TRE O
1 EfT7, 3 BRICEH S BoBR%E < hiRLERKL DRELHEALZETWEZ Ebbhb. DK,
Table 1. Time of measurements and wind during observations. Wind speed is in msec.™!

Date Stn. A Stn. B Stn. C
Time Wind Time Wind Time Wind
8s AM 7:08- 8:18 0.7 N 8:37- 9:34 calm 10:07-11:09 0.9 S
P pM | 12:50-13:51 3.1 N 14:05-15:05 calm 15:20-16:25 0.5 NNE
95 AM 6:53- 7:47 2.6 S 8:03- 9:07 2.2 SE 9:27-10:37 1.9 E
P PM 12:18-13:19 3.3 N 13:32-14:27 3.5 NNE 14:40-16:20 2.6 NNE
10 Sep. AM 7:26- 8:26 calm 8:39- 9:46 1.7 W 10:18-11:23 4.6 SE
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Table 2. Directly-measured currents on 8 to 10 September 1978. Current speed (V) is in
cm sec™! and direction (6) is in degrees from the north. The comparison between
measured current (Obs.) and geostrophic current (Cal.) with respect to time-
averaged value is shown in the right column.
| { 8 Sep. 9 Sep. 10 Sep. [ Average
1 ‘ M PM AM PM AM Obs. Cal.
Station No. | Depth | V 6 v o Ve}ve v 61 Vv 6| Vv @
] 1 : 22.0 20|21.8 44 [17.5 54| 13.8 50| 17.4 53 | 18.0 43| 17.9 37
5 1 25.0 20/25.1 38|17.1 57| 11.4 5l 13.8 49 | 18.0 40| 18.2 37
Stn. A i 10 24.9 17 123.0 38110.3 53 |10.6 46| 12.0 19 | 15.8 32 | 18.2 36
|15 10.0 54| 7.0 34| 0.5226|10.6 34| 13.6 21 | 8.0 34| 51 15
| 20m 110.6 54 3.2 3 1.3 25| 4.2 76 1.8 202 3.3 52| 2.2 22
} 1 ‘ 13.6 62| 11.2 127 | 19.4 84| 14.1 50 |20.5 93 | 14.4 82| 15.5 114
‘ 5 12.6 66| 12.6 124 | 18.6 87 | 13.2 46| 15.4 95| 13.1 84| 14.7 114
Stn. B 10 4.9 91 1%.2128|13.9 71 |15.0 61 |12.0 85 | 10.7 85| 10.3 116
n.
15 1.2 25| 4.8151 | 2.1 76| 1.3 39| 3.5 54 1.7 87| 3.3 158
20 ' 2.2 29| 3.3138| 2.1 46| 3.2 106 | 3.4 147 2.0 108 | 1.9 198
40m 0.6 164 | 1.6 341 1.7 326 | 4.5 66| 3.2 94 1.4 56| 0.3 169
1 15.4 160 | 13.2 174 | 21.9 160 | 28.7 175 | 12.8 164 | 18.2 167 | 21.7 166
5 i 16.9 168 | 14.6 177 | 20.2 164 | 25.7 172 | 13.5 152 || 18.0 168 | 20.6 166
Stn. C 10 ‘ 16.7 168 | 11.1 176 | 20.0 185 | 21.4 171 | 21.1 157 || 17.8 171 | 18.5 163
n. i \
i 15 .\ 3.4 187 | 10.4 162 | 13.3 159 | 14.3 198 | 12.8 190 | 10.4 179 | 5.6 149
20 | 6.4169 ! 7.9215| 7.9177 | 7.7 219 l 7.0 142 6.5 185 | 2.0 176
| 40m 0.7 207 | 3.9 196 | 2.3 182 | 4.0 161 ‘ 3.2 177 J 2.7 180 | 0.6 180

Stn. A TItW, B TH, C THEEOFMIEBL
TWB T ENBRT, ZOKBRITIZB S KK E
DOBBEMSFEL TS EMNEMTES. MBI
Mie h KR EREHRALRSLD, BB TRKELERBT
A E L EW S IEAS ORI TRIC S B LT
ZBNRB. & IRBINSEO KRB 10~15m D
EILhotcz LMIGLT, BMAKHBELID D
BROCBCULOFELRVWC 2R LT 5.
FOEOREHMARCER ThE, 2 B R
Bdhhb (Fig. 3). Tichh, 94 8HD Stn. A T
VARSI TE IR E <, WK ED Stn. C TN
T, BIOHKIED x5 ELOMDOFHEST & 8-
TWab., IHLEFOBAIRYS Z OBRITKERT 5 BA
B ZE T\ 5. Table 1| WRLAX ST, BRAMHES
DRI o 7o END AT, ZOf2 HDOJE
W% b oA LMo EA T — FORBIICL D
P EELTHEEG. 20X 5 RBEECEHASh
BWMACITIR D@ T NI 7o LI X B KR E T4 E)
MNRELTWADD, EES (1981) 2BEHL T3
Xo, LR OISR TS » TRITE T2
LB E Z C THEMRL TR &,

Fig. 4 1%, 5 EORMHRLFH L TH LI ICRE

(1, 5, 10m BEOFH) CRFHHESHERLID
DTH5. ZDOWRHEPEFHERIFIC X » T R~
Wi L DMERNI VD HEEREIh D D ET
HE, Fig. 4 BBBGBRF ORI & AigT 2 ENT
%%, ZOR»bREEE D Oith O SN bhic
ZTEND., Fle, FHEIDZORATIT B IHHE
N7 b AERB N 3 ARDERIE, Stn. B odbIbvERY
2km D1 BHTXETS. ZOLHIFEROBIFE
O H RO OALE EIIE—FKL, T 3IMT
DEMTIEDBH, BRI DI &bEIn TiaHw
WKW TH 5 2 2SR B, —TJ7, Table 2
WRLEE S, 20m X b SRV TORFETEI
I e sy 2cm sec™t T ES, FhmENIERE
DTHFE NS D LT 5.

4. FERF L HEFRO LR
WP E D T 4 55T KR DEATE 546 O ok
HAFEEIC X - T 2R, Th baRERRC
IBEPHEEHEEL T hte. FORKBERLLOMN
Fig. 5 TH 5. Kep, wdizdbm & is & K im & iy
ERAFTHELTHD, AANERRESY, TR
HEEHOMEN TR R LTS, N¥EHEC L - TH
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Fig. 3. Observed current vectors at three stations

on 8 to 10 September, 1978.

LRAEDIMEDHMBEBEDORTH b, HEXIHEE R
BB IDIITERTOREX LE LT B0, SEOMH
I CIRIEOLRME L HREE L RIR—BT S &
5 I/ NE R X o THIBT TR > DMl % e L
7.

Fig. 5 # &% &, &WEITITE DR OO ERFITH
BHROMBEHEOTIIWV B, B2 RS
BIRUA DD DI VEATHD Z Ehbnbd. &
o, BANBEFRER X - TRD BN & 2 1T OEIH
13, %< OBATCKEBERBMICABELTWSA, £
PRAE 2D LERTHE NI DDIRIZLEAEADR T
U,

S & M & oY, EE L TARB R E DI
RO PFELTWAZ LR IBIDEEZ DR
5. FA (1968) 13, WEatE b D\ owp 55 2 BT
TOBEFERLET AT SHETICH e hEn o & 2R
ELTWAD, SEOBH TSR & B & D
Tl h RERENRADRD, COBEEDWTI,
T TR X 5 R A PR 2B R
LTWT, TRk S JEEI sy hA it ek & e i
A b r TnwikiedbEEzbh 5.

JEBEI S D 5 B TREIZE BT 2 2%, 5o
BHAMEDFEH R LD LR X o TH T ENTES.
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Fig. 4. Time-averaged velocity distribution in

the surface layer (0-10m).

Numerals show the current speeds in cm

sec. The estimated center of the gyre

is also shown.

Fig. 5 OFEBICIIREETEHECD W THAH &ty
MERLBELTHBN, Thehd b@WEINIRE
W—FHEHRET WS, KL, BEOHOITL Stn.
B RWT, REEOWMm» RO ZR L H b
30° AR LTu % DU HBRZE (Table 2). 37
bbb, ZORKBIERBCEVTREOFRLTHE S h
NHHZ EEBHRLTED, 2l < 5 1+ (Enpow,
1978) WX » TFRENLMHEBERMOFELREL
TWwb., ZoMECOWTIE, I5RELOHHETD
BRI TVRE L TP MLERDS 5.

B RES S h ot idh T b BB IGE DWW ic &b
5% DD, WERIIMKRE L TERLE RDLR
b. TOEE LT, LENCHfigiRo S H SR &
D ANEMENKREL, RERROBA L hEE
TRHEHROFVBKRE LI >TWD. CORRE
LTz bh 501k, N¥ECECTREORON
BEBLTHWARWETHS. £2T, Fig. 4 TRLLE
EETOFHTEOM LB O FOALE &% TR
ODHRFHEL CTHh. ZOMREER LD Table 3
TH%H. TR, Bk ARoh & LcRo A
B (V/R), m0H (VYR BI=a v+ v (fV)
SR OWTEDLLTHS. LKL, V, R, f i
FR BRSO WHR S, B H0a bl E



