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Mechanism of Wadi Occurrence in Satsunai River

By Kinshiro NAKAO, Yoshiyuki Isair* and Shigeyoshi KODOMARI**
Department of Geophysics, Faculty of Science, Hokkaido University
( Received November 25, 1986 )

The Satsunai River is a tributary of Tokachi River, which forms a large fluvial plain in Hokkaido
Island. The river begins to lose surface water from the apex of the alluvial cone, which enters into
the aquifer of groundwater under the river bed and disappears entirely from the river channel
downstream several km long. And the river water reappears again in the channel near Nakasatsunai
Bridge 13 km downstream from the apex of the alluvial cone because the groundwater flow along the
channel is dammed up by the rise of impermeable strata, a tuff. Satsunai means “wadi” in the
language of the Ainu, the native people of Hokkaido Island ; and water flows only occasionally in the
wadi. In the Satsunai River the wadi occurs during the dry seasons from July to August and from
January to March.

It was found from the numerical simulation of the groundwater flow that, as the discharge
decreases to less than about 3.0 m®/s upstream the apex of the alluvial cone, the river begins to dry
up at a part of the river.
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Fig. 1. OQutline of studying area. Locatio 4, 5, 6 for electrical depth soundings along
Satsunai River, gauging sites of river discharge, A. B. C. D. E. Shelf-recording well of groundwater

table (W).
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Table 1. Resistivity of superficial soil samples near Satsunai River
measured directly by Wheatstone bridge.

Sample Description R(%Sﬁlsltll‘glgy Remark
Soils at cultivated field (St. 3) 300 Natural
Sandy soils at ‘pasture ground (St. 4) {32% g:ﬁtuurraatled
Humus soils at cultivated field (St. 5) 160 Natural
Humus soils at cultivated field (St. 6) 560 Natural
Sand mixed with fine gravel
(Satsunai River bed) 1390 Saturated
Ash sediments picked up on cliff {5400 Natural
near Naka-Satsunai bridge 920 Saturated
Clay tuff 150 Saturated
Ash sediments mixed with pumice 570 Saturated
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Fig. 2a. Sedimentary struc-
@Q tures under river bed up-
”“‘;0.19@ stream from Nakasatsunai
Bridge.
2b. Results measured si-
- @ R Nakasatsunai Brigge multaneously river dis-
charge at each sites (Sep-
4 tember 1982).
2b Lower Reach
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Fig. 3. Geologic columns of pumping wells (A and B) and
obserbed well (C) used for pumping test.
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Fig. 4. Nodal grid for numerical flow-net simulation.
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Fig. 5. Tipical structures of groundwater aquifer
for sections traversed Satsunai River.
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Fig. 6. River inflow from upper boundary, dotted line and solid line indicate respectively yearly variation
and its moving average of river discharge at Piyoutan sand arrestation in 1976.
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Fig. 8. Comparison between downstream changes
of river discharge estimated by numerical sim-
ulation and measured one, Q, indicated river
discharge at Piyoutan sand arrestation.

Table 2. River discharge measured simultaneounly by Hokkaido Development Bureau at each gauging sites in

Satsunai River. (m¥/s)
Date 1983 1984

Measured Site Jul. 14 Jul. 16 Aug. 2 Aug. 10 Sep. 1 Sep. 24 Dec. 12 Jan. 16 Feb. 22 Mar. 13
gonstructing Dam 670 488 527 276 1051 383  2.09 - - —
Piyotan Falls 7.24 5.94 6.56 315 10.64 4.92 1.69 1.03 0.58 0.83
Piyoutan Sand
Arrestation 6.99 5.96 6.02 3.09 1355 6.00 2.85 0.52 0.61 0.59
Kamisatsunai Bridge 7.44 5.04 4.86 198 14.65 3.65 0.25 0 0 0
1.5km upstream
Nakasatsunai Bridge 7.49 4.31 3.85 0.53  15.00 2.52 0 0 0 0
2.5km downstream
Nakasatsunai Bridge 7.81 5.02 4.43 115 13.08 2.60 0.42 0.03 0 0
Taisho Bridge 10.99 7.02 5.88 214 1945 493 1.27 0.47 0.10 0.06
Daini-Okawa Bridge - - — — - - 5.44 3.02 2.54 1.95
Nantai Bridge — — — - - - 5.95 3.24 2.83 2.30
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Fig. 9. Heat budget terms for river surface at
Taisho Bridge. Symbols are, namely, H, ; net
heat exchange from river surface, Ry; net
radiation, Qy ; sensible heat, Qg ; latent heat.

Table 3. Groundwater inflow or outflow to river evaluated from heat budget.

Section L u h
(m) (m/s) (m)

Q(m?/s) B(m)

Q. Qu Qu Bo B,

-1 5400 0.75 0.50 3.19 3.43 0.24 8.51 9.15
JIE I 3700 0.34 0.28 3.43 1.84 —159 36.03 19.32
m-v 7100 1.97 0.80 1.84 2.48 0.64 1.17 1.58
V—VI 8300 0.58 0.50 2.48 3.63 1.15 855 12.52
. m3/s
3
2
1
0
o M T
Y 10 20 30 km
o] 3 kamisatsunai B.
< mo/s .
o 4 Nakasatsunai B.
0]
a 3
2
1
0

20 " 30 km

Distance from the Piyoutan sand arrestation

Fig. 11. Changes of river discharge from Piyoutan sand arrestation to downstream. Symbols are,
namely, solid lines ; numerical simulated values, soild circles ( - ) ; measured values, in August 1983,
open circles ( o ) ; estimated values by heat budget.
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Fig. 10. Comparison between variations of water temperature measured

by Ryan self-recording thermometer and one estimated by heat budget
at each sections, namely, sites II. II. V. VL.
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B, WREN—MIIBLEFEE (FK & T ROTHRERICET 28460, HRRES, HHE)
& -7z,

BbhIC, BRIZFE-> TP w i EBHTFEAICERERL 1.
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