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In Japan, at the upstream end of a fluvial fan, the water is led from the river to irrigation and the instream flow
discharge is remarkably decreased. Therefore, we have to face the problem that how much instream water is

necessary at environmental point of view.

In a fluvial fan river, when we focus on reach scale process, some surface
flow. penetrates into the sand bar, which leads to water surface drop at riffle area.
scale, the river water leaks to the fluvial fan in upstream area and returns to the river in downstream area.

As for the process in segment
In this

paper, the exchange process of surface flow and sub-surface flow is investigated, (i) between thalweg and sand bar in

reach scale (ii) between instream and the fluvial fan in segment scale.

Both laboratory experiments and numerical

simulations are conducted. On one hand, in the experiment, the piezometric heads are measured in both the bar

areas and fluvial fan area.

On the other hand, 2D horizontal numerical calculation is conducted. Finally,

significance to estimate the critical flow discharge that keeps instream flow continuous is shown.

Key Words : Flume experiment, water interaction, subsurface water, fluvial fan, pool-riffle
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Fig. 1 Experiment setup for reach scale analysis

Table 1 Experimental conditions for reach scale analysis

Bed condition Run No.
L g c‘rln) Discharge, O (cm’s)
42 casel-1| casel-2 | case 1-3| case 14 | case 1-5{ case 1-6
1624 899 504 346 114 60.7
case 2-1| case 2-2] case 2-3 | case 2-4 | case 2-5{ case 2-6
1100 | 63 1611 886 516 348 123 60.7
case 3-1| case 3-2} case 3-3{ case 34| case 3-5| case 3-6
84 1624 900 500 350 180 100
case4-1| case4-2| case 4-3 | cased4 | case4-5| case 4-6
42 1400 903 505 358 88 45
case 5-1} case 52| case 5-3 | case 5-4 | case 5-5 | case 5-6
1200 | 63 1479 884 510 347 86 40
case 6-1 case 6-2 | case 6-3 | case 6-4 | case 6-5 | case 6-6
84 1051 884 508 356 106 50
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Fig. 12 Experiment setup for segment scale analysis

Table 2 Experiment conditions for segment scale

Bed condition in

pos .B.an Max. discharge
T ater Discharge, | withno sufrace
sy | zfem)| W Run No. 3
/ / level QO el ) flow
|y | x{om) hps(cm) Qcr (em’ls)
130 | o5 | 9 CaseAl-1~4 | 130~795 99.5
/ / 96 | CaseA2-1~4 | 130~606 795
V100180 [ 402 | CascAB-1~4 | 120~610 80
150 | 95 92 | CaseBl-1~6 | 143~4I 123
/ / 9.8 | CaseB2-1~6 | 123~40 51
17100 | g 102 | CaseB3-1~5 | 102~31 41
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