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METEOROLOGICAL STUDY OF THE LAKE BIWA BASIN (2)

—THE LAND AND LAKE BREEZE IN THE NORTHERN
PART OF THE LAKE BIWA—

By Hisashi Epacawa and Chotaro NAKAJIMA

Synopsis

In order to study the land and lake breeze in the northern part of the Lake Biwa basin, an

analysis of the surface wind at Hikone Local Observatory in July and August, 1977 and an ob-
servation of the vertical wind distribution were carried out at Onoe, Funaki and Hikone around
the Lake Biwa from 9 to 10 August, 1978.
The land and lake breeze appears in half the number of days during the period and the lake
breeze changes its direction clockwise at Hikone Local Observatory. When the lake breeze pre-
vails, the atmosphere over the Lake Biwa can be divided vertically into three layers; the lower
is the divergent layer with the lake breeze, the middle is the convergent layer with the anti-lake
breeze and the upper is the layer with the general wind.
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Table 1. Wind speeds, wind directions and times of the maximum land and lake breeze in
July and Aug. 1977.

Maximum Lake Breeze Maximum Land Breeze
Date . ! . AI?E]]; (;ixtclile
S(}I)ne/esz):l Direction (El;ﬂ:) S(fnelz? Direction (E{Lmui) Land Breeze

June 1 2.4 NwW 14 4.4 SSwW 21 112.5
2 6.9 NNW 18 1.5 S 5 157.5
3 4.9 NNwW 16 1.4 ENE 19 90.0
4 4.8 NNW 15 1.5 S 8 112.5
8 2.7 Nw 9 3.5 SE 20 180.0
11 3.2 NNwW 9, 13 1.1 SE 3 157.5
12 2.4 NNW 11 2.9 ESE 18 135.0
14 3.9 NNW 16 0.9 ESE 1 135.0
16 4.5 N 16 1.0 SSE 24 157.5
17 2.2 NwW 17 1.2 SE 2 180.0
18 3.5 WNW 18 1.8 SE 8 157.5
22 2.8 WNW 13 1.3 S 4 112.5
23 3.0 WNW 11 2.6 SE 19 157.5
24 3.2 w 10 3.8 SE 16 135.0
25 3.6 NNW 12 2.7 S 20 157.5
26 3.9 NNW 15. 16 1.7 SE 22 157.5
27 3.7 WNW 18 1.4 SSW 7 90.0
28 3.8 NNwW 17 1.8 S 7 157.5
29 | 2.7 WNW 11 2.2 S 22 112.5
30 | 29 Nw 15 2.1 SSE 22 157.5
31 3.2 WNW 11 2.0 S 22 112.5
Aug. | 3.5 N 19 1.7 ENE 22 67.5
2 2.4 WNW 1t 1.4 S 8 112.5
3 3.7 NwW 18 1.5 SSE 6 157.5
4 2.9 NW 13 1.7 SE 2 180.0
11 2.5 WNW 11 1.9 S 1 112.5
21 2.6 NNW 10 0.8 S 19 157.5
27 3.4 WNW 11 2.1 SSE 21 135.0
28 3.6 NNW 12 1.6 E 9 112.5
29 3.8 N 17 0.7 SSwW 1 157.5
30 4.5 N 17 0.8 S 7 180.0
31 2.8 WNW 13 1.5 SSW 23 90.0

R S, MEOMOMET 100 L LERABAENBEAETHEC bbb, Fic, MROEA B
BEROBEAREL D AXOA, FIENS /A ULEREOREDLOLTENTH S, HEERKORZ] %,
1085 —128%, 1385—150%, 1605—18I0 3 DRI THB L, Thzhllfl, 641, 1HlT, &KX
BT E FHE BT 5 T &% 0. EENBRRESHIICEY 2, HHER O ERFIT-AD &2
ATHDE, BROBKREL, WROZHLD bAEL, T, BAER, WROKREG LR, 138
—15EE DRI INET 2 2 & BB 0.
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Table 2. Relation of the land and lake breeze to various kind of meterorological elements.

£l o I
§§- E..., °d f:n . : :S E_ g w g’ .
By 5 :'—‘ 5 | Upper Wind g g‘ % < Upper Wind
93— 0z O§ at 850 mb Qg‘ =8 |z O§ at 850 mb
bwe |T= | 22|57 B2 Dae | e 2% BF|Ex
Zx TR |2F 43 g5 |5 2F |8 —
X % ‘g g ;j: Speed| Direc- xF "(Of §' % Speed| Direc-
g 2 (m/s) | tion ~ 53 8 " | (mfs)| tion
[+ 3]
Junel | O 1.1 279 |Front| 17.7 | WSW | Aug. 1 | O 1.5 | 525 |High| 4.0 S
21 O 1.7 547 | High | 11.0 | WSW 21 O 1.5 | 500 | High | 5.7 Nw
3! O 1.3 592 | High| 5.3 w 31 O 1.5 | 513 |High| 4.7 | WNW
4| O 1.2 | 307 [Front| 7.7 | WSW 4, O 1.5 | 476 |High| 10.0 | SW
5 X 1.6 | 415 | Low | 6.3 N 5| X 3.3 | 344 |Front| 11.0 . WSW
6 X 2.6 | 245 |High| 2.3 N 6| X 3.8 | 336 |High| 5.7 | NNW
7, X 44 | 609 Low | 5.0 N 7| % 1.7 | 435 |Front! 7.0 | NW
8, O 1.8 | 610 | High 2.0 | ENE 8| x 0.9 100 | Low | 19.0 | WSW
9 X 1.9 | 472 | Low | 6.0 | WNW 9| % 59 | 584 |Front| 87 | NW
10| x 1.1 | 176 |Front| 15.7 | SW 10 x 1.6 | 344 |High| 7.0 E
11| O 1.3 157 | Front| 6.3 | WSW n| o 1.3 | 240 | Low | 7.7 w
12| O 1.1 | 366 | Low | 53 | WSW | 12| x 1.8 | 411 | Low | 53 | SW
13| x 1.9 | 307 |Front| 247 | Wsw | 13] x 3.3 | 440 |Front| 5.7 N
14 O 1.4 | 383 |Front| 13.0 w 14 x 2.4 | 498 |High| 8.3 NE
15 X 1.8 287 | High | 11.3 w 15| X% 1.5 | 256 |Front; 7.7 SSE
16, O 1.6 570 | High | 6.3 w 161 X 1.7 322 | Front| 10.0 SSE
17| O 1.0 | 319 |Front| 9.0 w 17 | x 2.2 | 147 |Front| 7.0 SE
18 O 1.4 | 417 |Front| 4.0 w 18| x 3.2 | 226 Front; 3.7 | NNE
19 x 2.4 | 489 |Front|{ 6.7 | WNW 19 X 34 332 |Front| 5.7 N
20| x 44 | 607 |High| 5.7 N 20| X 4.1 565 |Front| 5.7 | NNW
21| x 1.7 | 482 |High| 3.3 | ENE 21| O 1.0 | 373 |High| 5.0 | NE
22 O 1.4 | 538 | High| 2.3 N 22 X 2.9 | 370 | Low | 127 | ENE
23| O 1.5 | 531 |High| 3.3 | SSW 23| X 27 | 449 | Low | 47 | NNE
24 O 1.7 543 | High| 6.0 SSE | 24| x 1.0 92 | Low | 10.0 E
25| O 1.5 537 |High | 3.7 S 25 X 1.5 162 | Low | 11.0 SE
26| O 1.7 561 |High| 2.7 | SSW 26 X 1.7 145 | Low | 2.3 SSE
271 O 1.6 | 456 |High| 2.7 N 271 O 1.5 | 421 |High| 5.0 SE
28| O 1.7 | 545 |High| 2.7 | NNE 28| O 1.2 | 273 |High| 5.0 SSE
291 O 1.5 | 495 |High| 1.7 | ENE 29| O 1.3 | 487 [High| 3.0 | NNW
30 O 14 | 472 |High| 3.3 | SSW 30 O 1.5 | 455 |High| 3.7 Nw
31 O 1.5 | 506 |High| 4.3 SSE 31| O 1.3 | 408 | High| 5.7 Nw

Fig. 2 (3, SPEE DM E A B DIMER LICBD R ¥ 75 7THB. ZDF V27 73, Table
1 TR OEEOR~NS P VvERARNZ P AVEHLT, ZOREERALEGOT, THAOKFIIEY
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Fig. 2. Mean hodo-graph of the wind
during the period with the land
and lake breeze at Hikone in July
and Aug. 1977.
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Fig. 3. Surface weather chart at 900
JST 9 Aug. 1978.
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Fig. 4. Location of wind observation stations. Fig. 5a. Time-height cross section of the

wind at Onoe from 1200 JST
9 to 1330 Aug. 1978.
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Fig. 6. Diurnal variation in the vertical distribution of divergence over
the northern part of the Lake Biwa from 1200 JST 9 to 1330
JST 10 Aug. 1978.
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Fig. 9. Vertical distributions of the wind component normal to the shore line
at Funaki, Onoe and Hikone at 1200 JST 9 Aug. 1978.
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Fig. 10. Vertical circulation of the lake
breeze over the northern part
of the Lake Biwa at 1200 JST 9
Aug. 1978.
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Fig. 11. Surface wind over the northern part of the Lake Biwa on 9 and 10 Aug. 1978.
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