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Observation of the behavior of soil water on a hillslope
consisting of weathered granite

Jumpei KUBOTA, Masakazu SUZUKI and Yoshihiro FURKUSHIMA
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Point Depth (em) Point Depth (em) Point Depth (em)
81 109.0 §—11 94.5 §—2l 60.5
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S—9 66.5 § §—19 197.0
810 52.5 § S —20 158.5
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Monthly preeipitation in Kawamukai II
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oet. Nov. Deec. Total
1979 59.0 70.5 96.5 164.0 143.0 285.0 65.5 67.5 144.0 81.5 115.0 36.5 1328.0
1980 78.0 1.5 140.5 234.0 194.0 157.0 339.0 360.0 138.0 167.0 127.5 67.5 2004.0
1981 21.0 78.0 144.0 194.0 171.0 214.5 189.0 155.0 186.5 245.5 79.5 22.5 1700.5
1982 25.0 38.5 131.5 120.0 136.5 110.0 227.5 548.0 176.5 26.5 120.5 46.5 1707.0
1983 45.5 46.0 156.5 193.5 122.5 192.5 209.5 142.5 292.5 153.5 31.0 16.5 1602.0
1984 29.0 109.0 76.5 69.5 123.0 253.0 203.5 73.5 95.5 62.0 42.5 10.5 1207.5
1985 18.0 96.0 201.5 177.5 115.5 443.0 186.0 23.0 315.5 62.5 82.0 50.5 1771.0
(um)
#F—5 JIIWID RoAfE
Monthly discharge in Kawamukai IT
Jan. PFeb. Mar. Apr. May. Jun. Jul. Aug. Sep. Qet. ‘Nov. Dec. Total
1979 15.7 29.7 42.4 68.7 85.5 134.7 125.8 24.3 18.6 37.0 27.4 21.5 631.4
1980 31.6 23.1 56.8 133.6 94.5 86.5 189.4 256.7 223.1 88.0 62.7 52.6 1294.8
1981 34.4 32.7 59.3 115.9 86.7 75.9 166.1 48.0 67.6 156.3 46.7 30.3 919.1
1982 20.1 16.7 32.2 42.4 58.4 39.8 63.2 333.8 91.7 39.1 31.6 26.7 795.2
1983 24.6 17.1 55.7 94.4 65.7 69.1 74.1 51.2 95.4 103.8 40.0 22.7 713.9
1984 17.3 30.5 34.9 32.1 45.2 78.1 125.9 38.6 31.6 16.8 12.0 15.4 478.4
1985 9.4 15.7 80.1 97.2 47.4 212.0 253.2 28.8 76.9 46.9 28.8 24.2 920.2

(mm)
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Annual water budget in Kawamukal II
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WHYT00 mpl T H B DI L, 198U4ED 1979 1828.0 631.4 696.6
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#F—7 BRshzHKOHET
Data of observed Floods

Flood Date Total  Max. rain Direct Initial Water-table rising
No. rain fall runoff D/R discharge
fall intensity G-1 G-2 G-3 G-4 G-5
(R :mm)  (am/10min) (D : mm) (%) (mm/hr) (cm)

1 1983 6-20 134.0 5.5 12.69 9.5 0.037 83.5 19.1 22.6 59.3 39.6
2 7~ 5 64.0 5.5 3.57 5.6 0.057 65.1 7.6 9.8 10.7 21.1

3 7-17 23.0 4.5 0 0 0.065 14.6 0 0 0 0
4 7-20 30.5 1.5 0 0 0.075 8.2 0 0 0 0
5 7-26 25.0 14.5 0.46 1.8 0.083 14.0 0 0 0 0
6 815 66.5 6.0 0.89 1.4 0.035 25.6 0 0 0 0
7 8-21 43.5 6.5 1.31 3.9 0.074 39.3 2.8 1.7 0 0
8 9- 1 33.5 4.5 0 0 0.040 0.1 0 0 0 0
9 9-27 167.5 18.5 29.06 21.8 0.079 85.1 25.2 35.9 84.0 30.9
10 1984 6-20 48.5 8.5 1.73 3.6 0.032 34.0 0 2.6 0 0
11 6-26 74.5 6.0 9.29 12.5 0.096 75.9 9. 14.4 47.6 18.1
12 7-21 94.0 13.0 16.86 17.9 0.141 89.3 28.5 59.5 77.4 54.4
13 9-9 21.5 3.5 1.28 6.0 0.090 35.1 0 0.8 0 0
14 1985 4-11 60.5 1.0 5.0 8.3 0.088 42.7 0 1.0 16.3 0
15 4-22 27.0 1.5 0 0 0.100 18.3 0 0 0 0
16 6-21 65.0 9.5 4.29 6.6 0.034 62.8 4.4 8.5 10.8 2.1
17 6-25 162.5 5.5 32.43 20.0 0.435 92.2 40.5 73.5 154.6 60.9
18 6-28 34.0 8.0 3.54 10.4 0.424 66.8 10.2 8.8 15.8 —
19 6~30 78.0 5.5 19.35 26.3 0.528 91.2 22.2 51.2 111.0 —
20 7-21 28.0 16.0 0.65 2.3 0.138 16.6 0 0 0 0
21 9- 7 40.5 18.0 1.80 4.4 0.030 37.0 1.1 4.9 0 4.2
22 9-18 33.5 3.5 0.62 1.9 0.048 20.3 0 0 0 0
23 9-29 37.0 2.5 2.75 7.4 0.128 52.3 0 0 0 0
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1 27 Sep., 4:20 G-1 rising

2 6:00 G-2 rising

‘3‘ 22:00 G-3 rising

4 28 Sep. 0:20 G-4 rising

5 4:10 G-5 rising
6 17:30 peak of
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7 18:40 peak of G-3
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Résumé

A small forested watershed, Kawamukai Ti, consisting of weathered granite in Shiga
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Prefecture was instrumented to elarify the behavior of soil water on a hillslope.

The following are new interpretations obtained from the observations;
(1) The annual preeipitation is 1617.2 mm, the anual discharge is 821.9 mm and the
annual evapotarnspiration is 795.8 mm in Kawamukai 1T (average 1979~1985).
(2) Direct runoff ratio incerease with total rainfall and vary with initial discharge.
(8) TUsually a size of the area where water table rise in a storm depends on total
rainfall and corresponds to dirveet runoff in quantity. It is, however, difficult to regard
the area as the contributing area to storm hydrograph directly, because the area where
water table rise does not always extend from the lower to the upper part of the slope
and the change in time of water levels at each observed wells does not always ecorrespond
to the storm hydrograph.
(4) Soil moisture conditions vary with the location in the slope. The change in soil
moisture at the lower part of the slope is moderate because of the continuous suplly of
soil water from the upper part of the slope. But in the upper part of the slope, the soil
moisture only continue to decrease by evapotranspiration and water movement to the lower
part of the slope.
(5) The influence of the soil moisture condition at the lowest part of the slope on
discharge is quite important.

It seems that these results prove effeets of three-dimensional topography on soil
water movement to be very important.



