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OBSERVATION OF WATER CIRCULATION
IN LAKE BIWA-KO

By Hideaki KUNISHI, Iwao OKAMOTO and Hideo SATO

Synopsis

In order to test the applicability of the instrument “bathythermograph” to the study
of water circulation in Lake Biwa-ko, the first trial of the observation was held on 29th
of August in 1966. This is the report of the results., The practical usefulness of B.T.
has proved to be sufficient. The flow pattern, however, derived from the calculation of
the dynamical height above 30m-layer which we assume as a no-current layer seems to
be inadequate. A vertical circulation, from south to north in the upper layer and from
north to south in the lower layer, seems to exist. The reasonable determination of the

no-current surface is one of the most important problems in future.

1. ¥ 2 B &

UhHogBRECET 3R, chicobildyERAE (B.S.T.) EHLT, HllLzo
WD BEO—AAARLT X o T EERFT DR TEL, V0 BEKCEEHE (LH.D.) BEEL
T, FrREASEETHRYBEEZEEYESHRENER L - T, HRPHE, AMERE YD
STk OEENCBE T AT T hbh B L ek olc, FDOFHRDELT, B.T. LXEhBRBTLS
WRBROTEEABRN SN, 8 AREOREWORLN L Ehiz, & ORIULT ORI b O EHRERD
BETH T, FFFCHR L EIE & BT 3MEANEREh 3,

2 WMROB.T.ER

Chics b b EER LTI B HIL, EFETHRA#ERETIORAVLR TV 5D L AR
PEEERTH LR LS TRELS 52205 FERALIC L > TEDTRENY, HHECL-TED
B BREAT AR TE R, {ALRTWE ISR, ZONEHER, BROKOBESMEMBZ LIT
LT, EBOSEEECRTAENRTY Y v LOJHREHEL, TOSHELLHRORIEMA S L3
BLDTH 5,

WETE, BRI, Ehriicts e, BELESFLCERL VIS, BE - EFREOS ML ER
Ui iusiebrionad, MR CRBESHOBHIET CHITH %, #oT, WHEOBETL LT, 8l
Wb UL LB E D, &l - ATz hEaCy— 33 AFXBREHC L - T, BRETACKT 5 KED
FESFPEL CE e, KBESAOBRCFED X 57y — I AXREHEZH S 2 L, oA NH
ETH D, LvL, FEMEE LT EEHROB Y, S DRECH 7 ) OWEER L by, 27
BAETAERD D, DRbIULTEHETFOL 5 IeEiFE X3 57c®, B.T. (Bathy Thermograph)

.__1__



322 FORB KBRS E105B (.42, 3)

E XN S PBOFMEEL 2,

ZOREL, Fig. 1 LRLICL 51T, BEHOR e - XENZRE I X - CHAACEH D SRHEY T A
DL, BEICELN TS 74 F v ERESEINC X » THARCE» SR 58T, BT 2kED
HEPER SN BB L Lo T %, HNEDBERENTIAAY —LD£3Y%, BETL0.2°CLE55E
WERLZISW, SEIEFREENAE, LA RAIEOESERET S0, 5L MIENRECE
DHIOTHEMBTALVS L BEAYELRVAREYELD L, FEMEE LTHaREEY D
DEVR B, TOLIORBL, BWATHLEFEORBA OREMEY CARCHE T bz,
TTEHEOHRIT Y o CL L BREINIHE T, FoL~AFHRTL, 1.5m/sec BEDOHEETTFLTY
Tl v AR Y A%EIRL, BARMYHELYERTES,D, ThETES LTE 2 Rikdd o T2 RE

BATHYTHERMOGRAPH

PEN ARM
CAPILLARY

\\é\& BELLOWS
/n':ga~~'—~ . & <
| N :

Fig. 1 Schematic sketch of a bathythermograph.
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Fig. 2 The bathythermograph and an example of its trace. Horizontal
scale in degrees centigrade, vertical in meters,
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Fig. 4 Topography of the Lake Biwa-ko, depth contours in meters,

and the survey lines.
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Table 1 SPECIFIC VOLUME ANOMALY after. Smithsonian Physical Tahles, vu,ni.t' 1 10-%cm?®/gr

Tege-l 0] a1 2 3 4| 5] 6 .7 .8 .9
0 1B B 12 1 u| 1| 10 0 8 o8
1 07 7 06 06 06| 05| 05 04 04 04
2 03 3 03 02 02| 02| 02 o o1 o1
3 o0 | et ot o606 66| 66| o0x 00 00 00
4 00 00 00 00 00| 00 0 00 01 -0l
5 01 o0 o1 o1 02| o02] o2 02 03 03
6 03 04 04 04 05| 05| 05 06 06 07
7 07 o8 08 03 09| 10| 10 1 1 12
8 12 13 14 14 15| 16| 16 17 18 18
9 19 20 2 2 2| 8| U B B 2%
10 27 8 2 30 31| 32| 33 34 35 3
11 37 38 039 40 4| 42| 48 4 45 46
12 48 49 5 5 52| 53| 6 5 57 58
13 60 61 62 64 65 66 | 68 69 70 72
14 73 74 % 77 79| 8 | 8 8 8 86
15 87 89 91 92 9 9% | 97 9 100 102
16 | 103 | 105 106 108 110 | 111 | 113 115 116 118
7 | 120 | 122 123 15 127 | 120 | 131 132 134 136
18 | 138 | 140 143 43 45| 147 | 149 151 153 155
19 | 157 | 158 16t 163 165 | 167 | 169 171 173 175
30 | 177 | 179 181 183 185 | 187 | 190 192 194 196
21 | 198 | 200 202 205 207 | 200 | 211 214 216 218
22 | 290 | 203 295 227 230 | 232 | 234 23 239 241
93 | 244 | 246 248 251 253 | 956 | 258 261 263 265
24 | 268 | 200 273 275 278 | 280 | 283 285 288 291
25 | 203 | 206 208 301 304 | 306 | 309 312 314 317
26 | 30 | 322 325 38 330 | 333 | 336 338 341 344
27 | a7 | 30 352 355 358 | 361 | 364 366 369 372
28 | 375 | 378 a8l 384 387 | 389 | 392 395 398 401
20 | 404 | 407 410 413 416 | 419 | 42 425 48 491
30 | 434 | 437 440 443 446 | 449 | 453 456 459 463
31 | 465 | 468 471 474 478 | 481 | 484 487 490 404
3 | 497 | 500 5083 507 510 | 513 | 516 520 528 5%
33 | 5% | 533 586 53 | 546 | 550 553 556 560
34 | 563 | 567 570 573 5% | 580 | 584 587 590 594
35 604 615 | 619 636 620
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Fig. 5 Relation between standard deviation of water temperature and depth.
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Fig. 6 Dynamic topography of the 2-meter layer relative to the
30-meter reference surface.
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Fig. 7 Vertical distributions of the volume transport, positive
northword, across the survey lines.
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