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The Hydrological Observations in the Three Small Catchments
in Granitic Hilly Mountains at the South-East of Shiga Prefecture

Yoshihiro FUKUSHIMA, Masakazu SUZUKI , Makoto TANI and Hiroyuki KATO
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Precipitation (mm)

Year 1966 | 1967 ‘ 1968 ’ 1969 l 1970 ] 1971 ! 1972 ‘ 1973 l 1974 j 1975 ’ 1976 ‘ 1977
Jan. 32.0 | 98.0| 43.0 | 58.0 | 50.0| 48.0| 100.0 | 149.5 28.5 ‘ 57.5 4.0 25.5
Feb. 85.0 | 50.0| 76.5 | 108.5 | 93.5| 66.0| 118.5| 83.0 101.0 | 72.0 | 146.5 | 34.5
Mar. 176.5 | 165.5 | 124.0 | 154.0 | 76.0 | 104.0 | 141.0 | 15.5 | 108.5 | 55.5 | 132.0 | 227.0
Apr. 130.0 | 249.0 | 144.5 | 135.5 | 206.5 | 161.5 | 153.0 | 286.0 | 237.5 | 95.5 | 182.5 | 121.5
May 154.0 | 89.0 | 122.5| 95.0 | 118.0 | 179.5 | 102.5 | 148.0 | 98.5 | 74.0 | 158.5 | 83.5
Jun. 173.0 | 83.5 ] 144.5 | 353.5 | 329.5 | 140.5 | 205.5 | 148.0 | 229.5 | 154.0 | 211.0 | 229.5
Jul. 264.5 | 302.5 | 342.5 | 245.5 | 158.0 | 305.0 | 417.0 | 78.0 | 435.0 | 196.5 : 120.0 | 125.5
Aug. 165.0 | 93.5 | 343.0 | 154.0 | 219.0 | 183.5 | 99.5 | 139.5 ; 190.5 | 241.5 | 217.0 ' 32.0
Sep. 214.0 | 109.0 | 177.5 | 85.0 : 428.0 | 222.5 | 235.0 | 190.0 | 98.5| 247.0 | 273.0 | 157.0
Oct. 86.5 | 149.0 . 126.5 ; 61.5 | 120.5 | 149.5 | 48.5 | 198.0 | 172.5 | 243.0 | 120.0 | 63.5
Nov. 63.5| 81.0| 37.0| 74.5|121.0 4.5103.5| 10.5] 64.0] 96.0 | 33.5; 131.0
Dec. 35.0 | 24.0| 98.0| 32.5| 49.0| 82.5| 58.0 2.0] 67.0] 75.5| 44.5| 34.5

Discharge (mm)

Year | 1966 i 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 ! 1977
Jan. 21.7 | 34.8| 21,0 23.4| 11.5| 25.7| 47.4| 70.0 | 6.4| 16.9| 3.8] 5.3
Feb. 31.3 | 33.5| 22.8| 64.9| 27.8| 23.8| 54.7| 46.3| 25.3 | 23.1| 25.7| 7.2
Mar.  1128.8| 96.5| 66.8| 76.7 | 45.9| 37.9| 66.2] 21.5, 43.5| 23.9 48.8 | 70.9
Apr. . 72.01175.4 | 63.0| 89.5; 97.1| 91.4| 87.2|132.3|128.4 | 41.4| 77.2| 65.5
May  88.1] 74.0 | 93.6| 43.4 | 62.7| 90.7 | 52.1| 97.6 | 43.8 | 44.9|112.9| 29.8
Jun. 96.61 20.0| 38.9177.7 | 188.2 | 95.3  97.5| 42.6 | 74.4 | 58.3 | 122.6 | 57.6
Jul. 184.3 1 196.2 | 241.1 | 230.7 | 99.0 | 151.0 | 204.4 | 48.0 | 279.8 | 126.4 | 52.0 | 59.3
Aug. | 71.6 i 22.6 | 181.4 | 49.5 | 106.5 | 83.6| 31.1| 17.1| 79.0  80.8 | 87.4| 7.8
Sep. | 95.3| 33.8|106.4 | 25.4 | 255.1|152.9 | 116.1 | 50.7 | 30.1  85.4 | 183.8 | 19.3
Oct. | 49.8 | 49.7 | 100.3 | 14.1] 80.1| 79.2| 17.0| 86.3 | 51.1 125.3| 52.6 | 19.8
Nov. 21.7 | 40.2| 26.9 | 12.6 | 62.2! 26.6 29.7| 28.7| 30.9| 51.1 % 13.0| 29.2
Dec 19.9] 2531 46.7 | 16.9| 32.6 17.7 . 14.3| 7.9 25.3| 42.9 13.1| 9.1




#—5 RECEABOWE, Mg

Precipitation (mm)

Year 1972 | 1973 | 1974 | 1975 } 1976 l 1977
Jan. 100.0 | 168.5| 36.5| 60.5| 7.0] 31.5
Feb. 128.5| 85.5| 98.5| 74.0| 140.0 | 46.5
Mar. 148.0 | 21.0| 100.0| 74.5| 125.0| 234.5
Apr. 150.0 | 291.5| 233.5| 133.0 | 179.5| 123.0
May 117.5 | 139.5| 88.5| 99.5| 203.5| 85.0
Jun. 226.0 | 159.0 | 231.5| 200.5 | 252.0 | 212.5
Jul. 421.0 | 67.0 | 413.5| 232.5| 167.5 | 107.0
Aug. 121.5| 145.0 | 193.0 | 253.5| 256.5| 32.0
Sep. 243.0 | 187.5| 106.0 | 262.0| 323.5| 141.5
Oct. 57.5 | 205.5 | 162.0 | 238.0 | 151.5| 61.5
Nov. 120.5| 13.0| 62.0| 95.0| 57.0| 138.5
Dec. 64.0| 7.0| 68.0| 78.5| 54.5| 53.5
Discharge (mm)

Year 1972 | 1973 | 1974 | 1975 | 1976 | 1977
Jan. 55.6 | 83.6| 19.3| 37.6| 32.3| 32.3
Feb. 67.2| 60.7| 39.4| 40.4| 44.7| 29.7
Mar. 76.9| 39.1| 53.2| 45.4| 73.0| 92.0
Apr. 110.4 | 139.5 | 131.5| 59.7| 98.1| 107.9
May 74.6 | 1277 57.5| 56.4| 146.0 | 65.4
Jun. 105.4 | 5531 69.7| 66.6| 171.3 | 72.4
Jul. 321.1| 51.7| 279.3| 146.6 1 87.7 75.9
Aug. 70.8 33.9| 109.5| 107.0; 130.6 ; 26.1
Sep. 134.0 | 63.0| 55.2| 110.9 | 239.2 | 32.4
Oct. 37.2| 86.4| 64.4| 167.8| 110.1| 35.0
Nov. 46.3 | 45.2| 50.5| 81.7| 57.2 46.3
Dec. 32.5 | 2261 46.6| 74.7| 42.01 26.1

#—6 EROFABOWE, HKkE, WMHE (19774) (mm)

Il p | AP | D
Jan. 215 0.0 32.0
Feb. 24.5 0.0 25.1
Mar. 179.5 30.0 87.6
Apr. | 126.0 0.0 120.0
May . 79.5 0.0 64.0
Jun. 235.0 18.0 85.9
Jul. 111.0 12.0 94.4
Aug. 28.0 0.0 29.1
Sep. 150.0 0.0 35.7
Oct. 59.0 0.0 36.4
Nov. 131.0 26.0 43.0
Dec. 49.5 4.0 27.0

P: Precipitation, AP: Sprinkled water, D: Discharge
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F£—7 Z=RBOEKIE ()

Kawamukai Kiryu ) Jakujo
Year ; % ]
P D L P | D L ! P AP | D | L
|
1966 1579.0 | 880.8 | 698.2 1 [ |
1967 1494.0 | 802.0 | 692.0 { J J | J
1968 | 1780.0 | 1008.9 | 771.1 | | | | |
1969 1556.5 | 824.8 | 731.7 ] | | \
1970 1969.0 | 1069.0 | 900.0 1 | f
1971 1647.0 | 875.8 | 771.2 ’ f ( |
1972 1782.0 | 907.7 | 874.3 | 1887.5 | 1132.0 [ 755.5 | “ |
1973 | 1448.0 | 649.0 j 799.0 | 1490.0 | 808.8  655.7 | |
1974 1831.0 | 818.0 | 1013.0 | 1793.0 | 976.2 f 816.8 - { i
1975 1608.0 | 720.4 ’ 887.6 | 1801.5 | 994.9 ‘ 806.6 } f
1976 1642.5 | 792.9 | 819.6 | 1917.5 | 1232.1 685.4 | | | |
1977 1265.0 | 380.8 | 884.2 )1267.0 | 6416 625.41200.5 | 90.0 680.2 | 610.3
| ' i : ! i :
| ; 7 ; [ ; ]
Average I S U I R R B
\ : v . 1 :
'66—'71 | 1670.9 J 910.2 | 760.7 | | | { ‘ ‘ ‘;
: | ' |

7277 | 1596.1| 7115 834.6 51692.8€ 964.3 { 728.5 |

| .
P: Precipitation, D: Discharge, L: Loss, AP: Sprinkled water
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%, ﬂﬂEEtC;"o’l’j' %6 EF&?GDS}Z%@%E ANNUAL PRECIPITATION
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Résumé

The hydrological conditions have been observed in the three small catchments, namely,
Kiryu, Kawamukai and Jakujo, in hilly mountains consisted of weathered granite to the
south-east of Lake Biwa.

The results are as follows:

1. The annual mean temperature was 12.6°C in Kiryu(1972-77), 13.4°C in Kawamukai
(1973-77) and 12.4°C in Jakujo (1977). Approximately, the temperature in Kiryu
was as same as in Jakujo, but that in Kawamukai was higher than in the other catchments.
2. The annual evapotranspiration rate estimated from the water-budgets was 728.5 mm
in Kiryu (1972-77) and 760.7 mm in Kawamukai (1966-71). In 1977, the annual
water loss in Jakujo was as same as in Kiryu. The annual evapotranspiration rate in
this area has been estimated about 720-760 mm.

3. The amount of direct runoff for one continual rainfall was not different from that
in Kiryu when the amount of precipitation in one continual rainfall was less than 100
mm, and the former was more than the latter when it was larger than 100 mm. The
direct runoff ratio increased as the amount of precipitation increased, and the ratio in
Kawamukai scattered more widely than in Kiryu. It is considered that the scattering
of these values is mainly affected by the initial water condition when the amount of
precipitation is small, and by the rainfall intensity when it is large.

4. The values of recession coefficient in Kawamukai scattered more widely than in
Kiryu when they had the same discharge in the same season. The half life of the synthetic
recession curve was 12.6 days in summer, 25.1 days in winter in Kiryu, 10.7 days in summer
and 12.7 days in winter in Kawamukai.



