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Wind Flow Pattern over Lake Toya
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Fig. 1. Location of Lake Toya. Contours in every 300 m.

O : Climatological stations.
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Fig. 2. Topography surrounding Lake Tova and location of the stations.
Contours in every 100 m.
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Fig. 3. The typical wind flow patterns classified into types A, B {top)
and C1~Cz (bottom).
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Fig. 5. The cloud band over Lake Toya early in the morning
of 18 November 1977.
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Chotze FZETOBIS IR, Bz % &oC Fig. 9 wiid, FEOBITHEE 2R D L Wiks T
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Fig. 7. The trajectories of the balloon flights and the topography near
the observation area at Toya early in the morning of 4 May 1978.
A and B are the theodolite tracking sites.
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Fig. 8. The detailed trajectories of the balloon near points A and B in Fig. 7.
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TOYA (May 4) 1978
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Fig. 9. Change in wind direction and wind speed with height at
Toya V. early in the morning of 4 May 1978. @ : Wind
direction at Naruka.
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b 2 0B RC B C, R BBREE G o ) ORBIO RIS OWTTH B, T2 THEBTANE ST
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TR ERADEEELZ T O EB 255, BIZREEOFEL DT bR D) Tiehb, MBI
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Fig. 11. Same as Fig. 9, early in the afternoon of 4 May 1978.
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RTWBHG HTh i) OliFRk CoR T o Rk —iE &

Fig. 12. The flow of smoke at Toya

R LTRW, in the morning of 4 May

i) 8 H 9B - FH - A 1978.

B, 101845 %y (No. 1), 111K 36 5y (No. 2), 111R546 43 (No. 3) yERACAT OIS, F 712
I 01 43 (No. 4) WiF Bt X 0 sk Ure, B2 Cofiill iy, Jiggs Fig. 13 1253 bk (B co
SEBEELEY) 12 S~SE T, B BIIPHIAR 20 2 m/sec s BIE & 3T L, B TIREZICIE 4 m/sec ic

TOYA (Aug. 9) 1978
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No. 1 1045-
No. 2 1136-
No.3 1146-
No.4 1201 -

—0

Fig. 13. Same as Fig. 9, at Toya late in the morning and early in the
afternoon of 9 August 1978.
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LT BEBOMIE 900 mb LI cofE) ¢ 9 NNW-5m/sec, 15z N-3 m/sec ¢ Fig. 13 offit o
Fuc g U OB etidy 0 THBH, FHEEiE—8 L w5, b@Eo, Wik 200~300 m &4 -
TS WNW AL L, BB E S Z0EE F Cuiid, Fhll Lo T« i LT,
BT OBENEEN S DA R L5, A 4 misec KETAHEN G, & o B3R S @0 R
B, b LM RS b o e b D EEZ BB,

ivi 8898 -F% -8

ANEERE 14 R 36 40 (No. 1), 1415494 (No. 2), 151 024) (No. 3), 1505204 (No. 4) 0B
KA & DR Uke, Fig. 14, B S e B2 o B, B4 5+, it LB oML 18 C S+ 2~4 m/sec

2B BN L 200~300 m I C S 2 NW~N 4L L, Bt koo B2 bEEE R L, %
NP EDOBE TG & A E—ETH » ke, Fig. 14, FHAM, WRACOBMMRE LD TELILITSE
b, O, O COE B RO TR T e iR R L O B,

Z s 2 DOMHEEIR O, HHC BRI O WM B AT CHIEERI R <, BARCT Qi VEEL b
U B Ch B, BN EH KNS B, k& R2oB OB LBl & %o return current IR
2B Lnl, T2 COMEMEOMGEERE, BRI 0T EELbRB, Z ORI,
W BB (Ul-a) CHEE SRR M - 7o d DT A 5 Dy S8 Table 1 R T X 51, ¥
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Fig. 14. Same as Fig. 9, at Akebono in the afternoon of 9 August 1978.



Table 1. Hourly variation of the wind at meteorological observatories of AMeDAS near Lake
Toya in the daytime of 89 August 1978
August 8 6 7 8 9 10 11 12 13 14 15 16 17 18 h
OKISHI NNE NNW WNW SSW SSW SSE S SSW NNW N NNW NNW NNE
3 2 1 2 2 3 2 2 2 4 4 1 2
DATE ENE N N NNW SW W WNW WSW N NNE NNW N —
3 2 2 2 1 2 1 2 1 3 2 3 0
OTAKI NE e SE SW SW SW NE N NNW N N N ENE
1 0 1 1 2 1 2 2 2 2 2 2 1
KIMOBETSU — — WSW — NE WNW WNW NW N NNW NW NNW NW
0 0 1 0 1 3 1 4 3 3 3 1 3
August 9 6 7 8 9 10 11 12 13 14 15 16 17 18 h
OKISHI N NNE NNE SSE SSW SSW SSW SSW SSE SSE SSE SSE ESE
2 1 1 2 2 2 2 3 3 3 3 1 1
DATE NE NNE NNE NNW S SSW SW SSW SSW SW SSW SSW —
2 2 1 1 1 2 1 2 2 1 1 1 0
OTAKI NE NE E SE SSW SW SSW SW SW E SSW NE NNE
2 1 2 1 1 1 2 4 2 2 1 1 1
KIMOBETSU E SSW — w NW WNW WNW NW NW NW NW NNW SW
1 1 0 2 2 3 2 5 3 3 4 2 1

8¢

1 3%



Table 2. Hourly variation of wind at Akebono in August
A 0 1 2 3 4 5 6 7 8 9 10 11 12 183 14 15 16 17 18 19 20 21 22 23 h
ug.
1 SSE SE NW NW NNW NwW
55 50 15 25 1.0 15
2 NW NW NNE NNWNWWNWNW SE E S S SwWsS s S §8§ §8 s s NW %k W NW W
2.0 20 1.0 1.0 1.0 1.0 1.5 15 30 3.0 40 40 45 45 30 40 40 30 15 1.0 05 1.0 05 15
3 NW W NW NW NWSE SE SE SESES S SESEW W W W NW NWNWW NW N
0.5 1.0 15 1.0 15 4.0 0.5 55 25 55 30 20 30 15 30 45 20 25 25 25 25 15 20 1.0
4 E W SE E SE SE — — — S W W W W NWNWW W N N W N NW N
1.0 1.0 55 45 75 95 7.0 25 45 45 70 30 35 20 25 25 1.0 10 10 1.0 1.0
5 N N N NW NW NW N E E S S SWSWW N N N SW W SW NW NW NW NW
2.0 1.0 1.0 1.0 05 1.0 0.5 2.0 15 30 55 40 70 25 30 30 20 20 490 40 1.0 15 15 15
6 NW NW NW NW NW NW NE E S 8§ 8§ 8§ SES S S S SWSW W NW-— — —
1.0 15 15 15 15 1.0 0.0 1.0 20 25 30 30 30 20 35 30 30 30 35 05 15
7 - - - - - — - — - — - - — - - - NWW NW NWN NWN N
1.0 10 1.0 05 10 05 1.0 15
8 NW NWNW NW NWNW NW NE E S S E S S N NW NW NE NE N N NW N NW
0.5 15 20 15 25 20 15 0.5 15 15 20 20 20 25 20 20 20 15 15 15 15 20 10 2.0
9 N N NW N NE N NW NW NEE SES S 8§ S S S SWNW N NWNWW Nw
1.0 15 30 2.0 15 15 15 2.0 20 15 15 20 35 50 25 20 30 20 15 1.0 15 1.0 15 15
10 E E E SE SE SE SE SE S SE SE SE SE SE S S S S NW SW SE SW SW  SW
4.5 4.Q 4.0 35 50 55 4.0 2.5 35 65 75 40 25 40 20 3.0 20 20 05 25 1.0 3.0 25 3.0
11 SW SW SW N N N N N NWNWNWNWN NWNWW N N N NW NW NW NW W
4.0 5.0 4.0 25 3.0 30 25 15 00 30 25 25 40 30 25 20 15 15 10 {15 1.0 10 15 15
12 NW NWNW NW NWNW NW NW S SEE S S E 8§ 8§ S§ S NW N NWNwWW NW
1.5 15 1.0 15 15 10 1.5 1.0 15 1.0 15 25 25 15 15 50 35 20 20 1.0 15 1.0 1.0 1.0
13 NW NW NW NW NWNW NW N SE E E SE S S
15 1.0 05 1.0 20 15 15 0.5 05 05 15 15 20 30

W @ ok 2 YL

(3#Hnee)

6C
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AR ORI AMeDAS oitiu A5 &, BEHE—EORECHERE S TR R LT, EX,
e Fig. 14 2URTHE D, BTSoRMFH, IH EBCECRELCED, ThbERoRESHRD
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8H1H~8A 13 H % CocBT AN - MEoZ L% Table 2 woikd, FMFHOME - Bk, T
Ko 5 b EREE TORE & Hlo T b, L 0.5 m/sec BT TR L, M8 A L H~2 HA R 8
R Cix 16 J7fr, LIz 8 HRLCIRLCuw b, S oFic IfuE, BHEIEE NW % 1.5 m/sec D, Heix
E~S~W Dic B b Cub¥hibhnb, i, #9180° M FZELH il 6 Mi~8 ol c » T 5
BRBBIR S h e © ORBOBMEELD 5 b, BEP Bk E< Vb ox THHOH L, WL VR
[ - OB LS Fig. 16 1R Lic, BOEL 10 S 2 OFEEEEZ H LT B, & ORIAZE(LIL, 1313 6 1~
TR o » Tk (III-a TREMEIL SHEE Licks ks L2 oF M A & g —3 L Cw5) NW R0
15 m/fsec b, BEARED L NEFRLL, A#ES 1.0m/sec LT &7 Y, Lotk E~SE o/, 2.0
mfsec IR BOR—BHD X 5 TH b, ORI OTT LB O— RO LI - 31 & 9 i)
DHBLE bbb TRI - Tk, ZHhEMEEILHHEA~OTLEELZbRE, 28T, LE—Fi7), 134
OFIIZECRERA R LR R O 528, CoHRERThH Y, KREEAIERL QWb EErsbh5,
ERFOELCEO R L S, HAPFCHBEIAOMEAHRIZT 5 L9 ThD, E~SE RO
2 D) OB e SW) 3 m/sec BARICE ¥t » T, COBGROD 7200, RN B0 5 B 021k
DRI Ci3icv, Lal, COMBIEL L 20/ Tk, TOH NW-15 m/sec §ifk
DRPR S EDE D 5T, WEO NW ORI b, HhoMRAREE R L Eh Ry ks
PR TV B, Hh—BEC BSSHbh s WEEEEVHER L0 5, Shifld FEATokRED%
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Fig. 15. Variation of wind speed and direction at Akebono
in the morning in August.
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Fig. 16. Variation of wind speed and direction, air temperature, soil
surface temperature, flux of solar radiation at Akebono
early in the morning of 12 August 1978.
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Summary

The effect of a caldera lake surrounded by the mountains and hills on the wind flow pattern
over the lake was investigated in this study. Two objects were studied in this paper. One was
to clarify the influence of lakes on the meteorological phenomena over the surrounding area, and
the other was to obtain fundamental data for the assessment of environmental changes caused
by man-made lakes.

The series of observations were carried out on and around Lake Toya, about 60 km southwest
far from Sapporo, in the spring, summer and autumn of 1978, The surface wind, upper wind and
water temperature were observed for about two weeks in each season. From these observations
the following features were noted.

1) The land and lake breeze system over Lake Toya and its surrounding region were observed
in a series of observations. Land breezes were observed during the night and early in the mor-
ning. And after sunrise the lake breeze blew and continued until about noon during these seasons.
The wind speed of land and lake breeze were approximately 1-2 m/sec. It appeared that the extent
of the land and lake breeze were limited within the caldera judging from the trajectories of the
pilot balloon.

2) In the afterncon the lake breeze ceased to blow and lake was exposed to a comparatively
strong wind. The wind flow patterns over the lake and its surrounding region were classified
into three types, affected by topographical conditions.

3) Even when the upper winds were weak, a south-westerly wind prevailed over the lake.
It is considered to be the sea breeze from Uchiura Bay. By the sea breeze, the lake breeze system
(divergent wind) was disrupted late in the morning. Then, the wind became strong at the leeward
shore of the Lake. It seems to be the result of a building up of the lake breeze and sea breeze.

4) In summer, as the land and lake breeze developed, the air temperature became 2-3°C lower
than that of the water temperature at the outset of the lake breeze. And these phenomena con-
tinued for about two hours. It was suggested that cold air had flown into the lake from inland
at night, and a sufficient exchange of heat of the lake surface had not set in.



