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Fig. 1. Geological map of Kuttara lake basin.
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Table 1. Hydrological observation of the laka

RRAN | LR | BRAE N—
i BEREM Fmia | w0 m | BB R OE BAEE
alue 1n urtace uriace n 7 elative
H s Water | accumu- | water water Su rftace velocity d'yz Htl-d humidity
Ti level in | lation of | temp. in | temp. in | W& | in centre | 8NN i centre
me lake evapora- | evapori- tre of [, temp- f lake | I cenlre f lak
] pori- | centre of || 5 | of lake £ lak of lake
tion meter lake eside ° €
h (mm) (mm) Q) (°C) (C) {m/sec) (%)
July 18. 120 35.39 —
15 29.34 — — — — — — —
181 2706 - - — - — — —
19. 6 17.23 — — — — —
12| 1827 — — — - — — —
18 20.80 — — — —
20. 9 24.80 0 — — 16.7 2.8 SSW —
12 25.09 0.10 17.8 17.6 17.1 0.5 NE 96
15 — — 18.1 17.9 — — — 91
18 27.16 0.43 18.0 17.8 — 0 0 —
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RAEEA | MOED | MERE R
B %ﬁf&%ﬁ Fukd | CE | K& ’f}v 2 B E’?@B{
. alue in urface urface in . elative
B W Water | accumu- | water water Sugfé(;e velocity di}}gntlidn humidity
- level in | lation of | temp. in | temp. in w in centre | STSCHON \ ih centre
Time lake apora- | evapori- | centre of [, SmP: of lake | !B gentre | "o e oy
evti%z 3 mgte . lakeo beside lake of lake €
A (mm) | (mm) G Y] °C) {m/sec) (%)
July 21. 6n  30.69 (0.79) 17.1 171 | 168 — — 97
9 29.80 0.85 — 17.1 16.8 1.7 ENE 94
12 30.66 111 177 175 — 0.5 E 98
18 33.32 1.65 174 175 17.2 1.8 E 93
22, 6 35.14 (1.81) 17.0 17.2 — 0.7 NE 93
9 (36.05) 1.85 17.6 17.3 — — — 92
12 36.96 — 18.6 18.1 18.3 23 SSW 91
18 37.55 — 17.5 175 177 1.0 W 92
23. 6 38.90 — 17.6 176 17.6 0.3 SSW 97
9 — — 17.8 17.7 18.3 — — 98
12 37.53 — — 17.4 — 4.0 SSW 90
18 27.82 — — — 18.3 28 WSW 88
24, 6 26.11 0 — 179 18.0 2.8 SW 71
12 29.70 0.99 — — 19.0 5.0 SW —
15 — — — 18.1 — — — 70
18 33.63 1.83 — 19.3 19.1 1.5 S 74
25. 6 37.90 1.94 — 181 18.0 2.3 WSW 70
9 — 2.15 19.2 19.1 — — — 62
12 37.35 2,99 19.3 19.0 19.7 2.5 WNW 63
18 42,32 421 19.1 13.9 — 17 NNW 69
26. 6 4474 5.07 184 184 18.0 0 SE 87
9 — 5.19 19.9 195 — — — 83
12 44.35 5.25 20.5 19.7 19.3 2.7 SSW 80
15 —_ — 20.8 20.2 — — — 73
18 47.06 6.04 19.5 19.3 20.0 1.0 NwW 83
27. 6 51.17 6.38 19.5 19.7 19.5 0 ESE 87
18 52.39 6.64 — 20.6 21.8 3.2 WNW 74
28. 6 56.82 7.08 -— 20.0 — 0.1 E 94
9 — — — 21.5 — - — 79
12 57.38 — — 21.0 — 25 SW 78
15 — — — 20.7 — — — 85
18 59.81 7.94 20.9 209 21.0 0.5 NNW 84
29. 6 63.16 8.44 20.5 20.5 20.0 0.1 NNW 91
9 — — 21.4 214 — — -— 88
12 63.91 (8.69) — 214 211 12 SSW 82
15 — 881 215 214 - bt — 96
18 65.66 9.08 21.1 21.0 21.3 0.3 NNE 96
30. 6 70.05 9.68 20.8 21.0 20.7 1.8 ENE 95
9 — e — 21.3 — - — 86
12 70.55 9.75 21.9 216 1.2 ENE 84
15 — — — 21.0 — - -— 81
18 72.75 10.34 214 214 —_ 1.0 SSwW 97
3L 6 74.58 — 20.6 20.9 — 0 0 94
9! 6620 — - = — — — —
12| 4265 — — — — — —
15| 4402 — — — — — — =
18| 4534 — — — — — — —
Aug. 1. 6 48.31 0 20.5 20.5 20.4 0.8 NE 99
9 49,25 — — — — — — —
12 49.38 — — — — — — —
15 50.66 — — — 19.2 — — —
18 49.54 — — — —. — — —
2. 6 53.44 0.08 19.8 20.0 19.9 0 0 97
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Fig. 4. Change of water level of Lake Kuttara and daily evaporation
and rainfall for 6 hr.
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Table 2. Calculation of water balance in Kuttara lake.
1 A [ o #KAL 1 Bo¥g
PHREORRR | oo x fi
H R Daily evapora- | Daily change dh*/dt Daily mean
Time tion of water level water level in
in lake lake
dE/dt (mm/day) | dh/dt (mm/day) (mm/day) % (mm)
July 20. 9 0.85 5.00 415 27.30
12 1.01 5.57 4.56 27.88
18 1.22 6.16 4.94 30.24
21, 6 1.02 4.45 3.43 32.92
9 1.00 6.25 5.25 32.93
24, 12 2.00 7.65 5.65 33.53
18 2.38 8.69 6.31 37.98
25. 6 3.13 6.84 3.71 41,32
12 2.26 7.00 474 40.85
18 1.83 474 291 44.69
26. 6 1.31 6.43 5.12 47.96
18 0.60 5.33 473 49,73
27. 6 0.70 5.65 495 54,00
18 1.30 742 6.12 56.10
28. 6 1.36 6.34 498 59.99
18 1.14 5.85 471 62.74
29. 6. 1.24 6.89 5.65 66.61
12 1.06 6.64 5.58 67.23
18 1.26 7.09 5.83 69.21
Aug. 1 6 0.08 513 5.05 50.88
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Fig. 5. Relation between mean water level in lake and dh*/d:.
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W, 23 B 1285 A=3753 mm TH o foKALA 24 H 6 Bttt A=2611 mm T /e o7,
dt=18hr, Zofiz 4R =125 mm O H v, HlKio LHE —4h =11.42 mm T »
foT 1) XLy,

o dh¥fdt =49 mm/day & 3ud, 18EE 4A* (% 37 mm k73,

B3k W i [55] #
Table 3. Data of hourly rainfall
q s Py P o a i e R P A B R RN R B OB R
Rainfall Rainfall Rainfall Rainfall
Time {mm/hr) Time (mm/hr) Time (mm/hr) Time (mm/hr)
I n b h n & E &

18. 6~ 7 1.0 17~18 0 4~ 5 0 22~23 25
7~ 8 1.5 18~19 0 5~ 6 0.5 23~24 15
8~ 9 3.0 19~20 0.5 24, 0~ 1 1.0
9~10 40 20~21 1.5
10~11 3.0 21~22 15 23. 15~16 0.5
11~12 20 22~23 0 16~17 0 3l 6~ 7 3.0
12~13 4.0 23~24 0.5 17~18 0 7~ 8 4.0
13~14 2.5 19. 0~ 1 0.5 | 18~19 0 8~ 9 5.5
14~15 3.5 1~ 2 0.5 19~20 0.5 9~10 7.0
15~16 20 2~ 3 0.5 20~21 4.0 10~11 4.5

16~17 0.5 3~ 4 0.5 21~22 2.5 11~12 8.0
O
(mm) . ©
g 50
A
2
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r
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R
5
20

iOr 10
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=
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Fig. 6.

Rise of water level of lake and hourly rainfall in July 31.
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27,

B oFEASOMTARE LTOWAR Q X AW TH S, HHAEBTKE LTOH
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BEHEAOE B S HBROEKED LGB BRE LTHREBL W50 EE2 LR,

Rk, WMo, WEMTKE LCOmBEIH 20, WL (2 Bo g
B, 6m, 15m) »56, $IKEOET ¥ & 2, WREKENC, BKE BXEORBELELLHE
FETDEE, SOL20ERELT, Hr0OM FAREESBKLOBANCIVES L%
ERT HLBEEERREB LI,

FEMME SO 125 mm, 320 mm O—#HBEFC 2T, BROLGERS B R DI, dh¥/
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FAEHTH HRLEMT, BRCIZ2HY OB, OMHEYIET 50D, EKLdS
2, BYLEERMEELZONRD, RIAD ORBOMER Y FEHTHE #500m T, FlHoD
REEIAEIIIE S, BRI S LB LA CRBCRMEBAK XRS5, - T, WoWBILHK
BoOBERE BRI RS & Bbhs) RUMWRERNE &BEE oMK s, BW
DEFEN AL b ORFORBRIFHTH 5, SERBHBLOWT, ERESPL LTS
2 hTHB,

WE DOBIE L LTk, Floating Pan OBH R UBOW E Fe 2 EE L, WafoEEKk
HRDD LR ESGRCEI R T D,

kbbb, WigHE, @HIErvcivl, REEER, BENEEROCCERYHEET, R
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2. Water Balance of Lake Kuttara

Kinshiro NAKAO, Kozo A1ZAWA and Sakae OTSUKI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Lake Kuttara, situated in south western part of Hokkaido, is a circular caldera lake
having no outlet and inlet. Its area is 4.72 km® and the water surface is 257 m in height
above mean sea level.

Surrounding basin of the lake is 3.48 km® in area and its divide lies approximately
between the 400 m and 500 m topographic contours.

The purpose of this study was to investigate water balance of the enclosed lake ob-
serving change of level, surface evaporation of the lake and rainfall.

In the result of this study, it has been shown that water discharges from the lake
as an artesian ground-water to outside of the divide. The discharge is estimated as more
than 0.27 m®/sec.

Ratio of direct runoff to rainfall in rainy period was calculated, using the value of
the decreasing rate of water level in dry period reduced by evaporation rate as dh*/dt
= 4.9 mm/day. The result is 0.28 for rainfall of 12.5 mm and 0.21 for that of 32.0 mm.

Basin of enclosed Kuttara lake is a good experimental watershed to investigate
relations between infiltration and soil condition or duration of rainfall.



