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Variations of soil moisture and groundwater table
at a gentle hillslope in the Kiryu watershed

Jesu KiM, Jumpei KUBOTA, Masakazu SUZUKI
and Yoshihiro FUKUSHIMA
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#1  ELSTORMIC BT 2T KA B NG
Groundwater increases due to some storms
Storm NO. 3 4 6 5 7 8 2 1
Date 704 715 720 718 807 929 623 617
Rainfall, R mm 1005 65,0 645 550 520 405 375 165
Maximum rainfall 205 225 145 330 160 135 65 5.0
ntensity mm,/ hr
Initial
Discarge, Q m,/hr 0.011 0.017 0.0%4 0.03¢ 0.047 0.006 0.012 0.020
Direct runoff Ratio % 587 4.18 13.34 -~ 535 4.00 639 0.3
Well D1 (em) D2 (em) Groundwater increase (cm)
Gl 447 72 10 30 5 5 10 0 0 0
G2 391 190 10 20 20 10 10 0 0 0
G3 370 180 10 10 10 20 10 0 0 0
G156 512 320 10 0 40 10 10 0 0 0
GE 360 128 11 - 17 - 4 3 4 0
GF 450 188 7 11 26 - 11 1 2 0
G4 531 214 0 0 30 10 10 0 0 0
G8 300 208 0 0 0 0 0 0 0 0
G9 412 148 0 0 0 0 0 0 0 0
G14 600 208 0 30 0 0 0 0 0 0
G21 520 257 0 0 0 0 0 0 0 0
G22 829 163 0 0 0 0 0 0 0 0
G23 650 213 0 0 0 0 0 0 0 0
G26 384 112 0 0 0 0 0 0 0 0
G30 360 200 0 0 0 0 0 0 0 0
GC 217 217 84 59 i - 69 14 13 0
GD 181 181 40 7 76 - 25 14 0 0
G7 201 195 0 0 0 0 0 0 0 0
G25 121 112 0 10 20 40 0 0 0 0
G5 106 98 60 70 70 80 0 0 0 0
G16 190 205 0 0 20 10 0 0 0 0
G271 167 162 10 30 40 60 0 0 0 0
G24 159 148 0 0 0 0 0 0 0 0
G31 157 146 0 0 0 0 0 0 0 0
G10 27 25 20 20 20 20 10 10 5 0
GB 28 80 67 18 13 - 47 58 54 25
G28 34 30 0 30 10 20 10 10 0 0
G6 39 36 30 30 20 30 30 20 20 10
Gll 59 50 30 30 30 30 30 0 0 0
G12 64 52 0 5 20 20 0 0 0 0
G13 51 47 0 5 10 10 0 0 0 0
G17 46 40 0 20 0 30 5 0 0 0
G18 33 29 0 10 0 10 0 0 0 0
G19 93 87 0 0 0 0 0 0 0 0
G20 96 88 0 5 0 5 5 0 0 0
G29 80 72 0 5 0 10 0 0 0 0
G32 40 35 0 10 0 20 5 5 0 0
GA 63 67 23 34 19 - 20 0 0 0
GG 99 99 0 0 0 — 0 0 0 0
G33 43 38 0 0 0 0 0 0 0 0
Note D1: soil depth to bedrock D2: depth of well from soil surface -—: data missing
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Résumé

Distributions of top soil layer, and saturated and unsaturated soil water movement act
important roles to hydrological process in hillslope. Some models that are applicable to
steep slopes for the prediction of discharge and soil water movement have already been
proposed. However, soil water movement in gentle slope with thick soil layer have not
been fully studied up to now.

This study was carried ouf to clarify the phenomena of variations of soil moisture
and groundwater table at the source area having gentle élopes in the Kiryu experimental
watershed. The study area, MATSU hollow, is 0. 68 ha. The observations started from
May 1987. In this paper, observed data until February 1988 are used. The items of
observations were rainfall by tipping-bucket rain gage, discharge by 30 degree V-notch
weir, groundwater level by water stage recorder, and soil moisture by tensiometer. The
observed results are compared with those of two other hollows which are located closely
within 5 km.

The annual mean rainfall is 1692. 8 mm, and the annual rainfall in 1987 is 1333.0 mm.
The observed period was under comparatively dry condition. The gradients of slopes that
occupy 62.8 percent to whole area are milder than 15 degree in MATSU hollow, which
has more gentle hillslope than those of other hollows. 25 percent of the soil depth is dee-
per than 2m in MATSU hollow, and the thick soil layer is situated in the hottom of
hollow. There are also some parts where are deeper than 8 m. The mean soil depth is
1.03 m, and it is deeper than those of the other hollows.

The groundwater tables fluctuate sensitively to rainfall events in the two other hollows,
but the groundwater table rises up and falls down slowly in MATSU hollow. The antece-
dent rainfall is strongly reflected to the rise and expansion of groundwater table. When
the area was under dry condition, the rainfall event of 100 mm resulted slightly in the
rise of the groundwater table by the observation on July 4, 1987. After antecedent rain-
fall, the rainfall event of 64.5 mm resulted more in the rise of it on July 20, 1987. The
rainfall intensities is reflected in the shallow parts. With higher rainfall intensity, higher
groundwater table rise was shown in the upper and shallow part of area on July 18, 1987,
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Distributions of three dimensions unsaturated zone in surface layers are identified.
Usually, moisture of surface layers is quickly dry after rainfalls at the upper and shallow
parts. The soil layers at the lower and deep parts tend to be wetter in accordance with
the increase of total rainfall and rainfall intensities at the lower and deep parts. In the
dry period after August, the soil layer below 1 m depth was not easily wetted. When the
unsaturated zone of surface layer is wetter, areas having groundwater extend and the
discharge increases. Thick soil layer in mild slope acts greatly as bufferzone to the soil
water movement and the rise of groundwater table.





