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May 7th @ 6] O O]
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EERNEYRE B B 3 ;
E Fﬂﬁ Effective ﬁl’:ﬂﬁ qo Bﬁ ﬁ @ Ui. ﬁ EE- 5} Zg (%)
Period Du- g First trial

ration rainfall| Direct ,
runoff | X2 ) -
B’?‘i;nﬁe} . 7e 2 =7 —ll—X 100=9,09
(20min)| (mm) | /) | (fs)

15:40~16:00 1 0.15 1, 56 12, 42|11, 13

16:00~16:20 2 2,26 26,95 187,03 1,13

16:20~16:40 3 1,07 54,63 88.558. 09 1,13

16:40~17:00 4 51, 06 8. 09 1,13

17:00~17:20 5 39.99 8. 05 1,13

17:20~17:40 6 35, 09 8. 05 1.13

17:40~18:00 7 28, 23 8. 05 1,13
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19:20~19:40 12 2,76 8, 05

19:40~20:00 13 0. 89 8. 05
Tgtal 3.48| 288,00; 288,009,189, 18/9. 189, 18(9. 18(9. 18/9, 18)9. 18(9, 189, 18/9. 18
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A% o e s
olE | e SPGURRZERE BB Z BRIEEUE ) o 4 (117 S 2001
& gy (Rl g | EAR ERAKMECHE Error i IR R AR E R A
Total | @=® | * 2 |1 ¢riall?nd Calcu- |@—-® | E* |5E2%F s 20th
q 35 4q, triall lated| E DEHE 4th trial trial
4 2 q; Calculation
arsy | ) | (#) (%) @) | U | Ws of s & p:| (%) (%)
1.13 0,43 139 0.17] 0.0289)
113 2582 13.33  9.09 1L21| 2298  3.97/ 157609 =g 13,00 13,0
9.18| 45.45 23.46] 9.09 16,27] 42.27 12.36152.7696==\/ N 22,00 22,0
9,18 41,88 21,62 9.08| 1535 44,68 6.38 40.7044__«/325—7375 16.2] 16,0
9.18] 30.81] 15,90, 9.09 12,50 38.36 1.63 26569 13 12,8/ 13.0
9.18| 25.91] 13.37] 9.09 11,23 33.25 1.84 3.3856=5.13 12,00 12,0
9.18 19.05 9.83  9.09  9.46 28.54 —0.31 0.091, 9.0 9.0
9.18 10.53  5.43  9.09  7.260 22,66 —2.95 8.7025 . o 6.0 6.0
9,18  4.00| 2,08f 9,09 558 17.43 —4,25 18.0625" T q 4.0 4.0
9.18)  0.11  0.06] 9.09  4.58] 13.91 —4.62 21.3444 w100 3.0 3.0
9.18) —4.521 —2.33 9.09 3.38 10.77] —6. 11| 37, 3321|=23.16(%) 1.0 1.0
8.05| —5.29] —2.73 9.09| 3.18] 8.94 —¢.18 38,1924 1.0 1.0
8.05| —7.16 2.82) —1.93 3.7249
s =0,09s =0, 02
100,98 187.02 100,00 100,00 100,00 288.00 342, 7612 £,=0. 4 |p,=0,1
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Estimation of Flood Hydrograph on Small Mountainous Watershed

Hiroei Crigaarasmi®

Summary

1) An estimate process of flood hydrograph by the Unit-hydrograph method in a small
mountainous watershed was studied.

The analytical data were those from hydrological observation in a small watershed in the
ashio region As the watershed was considerably denuded forest and soil by air pollution
from nearby copper mines, the hydrological data shows little forest influences exerted compared
with other forested watersheds.

2) Effective rainfall for each unit time was figured out by the infiltration capacity curve
and soil moisture content variation.

3) Unit-hydrographs were estimated as distribution graphs from the analysis of gradually
approximation method of W. T. CoLrins. with direct runoff separated from simple type storm
hydrographs by the semilogarithmic separation method and effective rainfall.

] 4) It was clear that the distribution graph of each flood was not the same but different

at each flood. That is, the value of peak discharge and the peak discharge time in the distri-
bution graph varies with the previous rainfall condition in the case of the same effective rain-
fall amount, and the recession process of distribution graphs are also different respectively in
the form.

Accordingly, the estimate process of the distribution graph based on relative hydrological
condition was studied. .

5) Estimate of distribution ratios until the peak discharge time was calculated with runoff
function. The peak discharge time of the distribution graphs were decided by exponential
functions based on effective rainfall intensity. The recession process after the peak was esti-
mated by dividing the distribution graph in two parts, i. e. before and after the recession
curve change point.

The extinction coefficient from the peak discharge to the recession curve change point of
a unit-hydrograph was estimated as a remained factor by a simulation method through the
extinction coefficient after the recession curve change point and the duration between the peak
discharge and the recession curve change point may be regarded as constant.

6) Flood hydrograph of the Ashio experimental watershed was estimated by the calculated
distribution graphs and effective rainfall estimated from the observed data, and the reasonable

agreement with actual value was reached.
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