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A Comparative Study of Simple Rainfall-Runoff Models by Applying Them to the
Result of Observed Overland Flow on an Experimentally Ash—Covered Slope
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The observation of surface runoff was carried out on an experimentally ash—covered slope in Unzen volcano. By applying the
some simple models to the obtained data, the accuracy of the estimation and the characteristics of the parameters of the models
were compared. Here tank—model (Yamakoshi and Suwa, 2000) and Hortonian experimental~equation model (reference from
Shiraki, 1897) were used to calculate effective rainfall, and kinematic—wave model and another tank-model were used to deter-
mine the shape of hydrograph. There was little difference of the accuracy between the two effective-rainfall models. While the
determination of hydrograph, the accuracy of tank-model was slightly better than that of kinematic-wave model, partly be-
cause the former had the more number of parameters. Applying the obtained parameters to the rainfall event which contained
the maximum rainfall intensity in 10 minutes in the observation period, it was commonly defined the period when the influence
of volcanic ashes became small rapidly. As the result of comparing the feature of the parameters of each effective—rainfall mod-
els, the parameters of Hortonian equation model were more effective than those of tank-model (Yamakoshi and Suwa, 2000),
for consideration of the variation of the infiltration characteristics. In determining hydrograph, each models had its advantage.
The parameter of kinematic-wave model held the information of roughness coefficient, while use of tank model had the calcula-
tion time much shorter.
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Table 1 Characteristics of the storm events
T g, : Maximum
. Total Average  Standard * rainfall Total
Period T‘:;;“‘w"’)ne winfall  rainfall  dovishon @ , /r, intensity  runoff
(mm) intensity  of imin (mm (mm)
(mm min®)  ainfail 10min™)
1990/6/7  0:00 - 13:21 13.350 1105 0.138 0276 1.009 10.0 6.3
« Ash covering treatment was carried out for 1/3 of the experimental slope in 1999.6.11 -
1999/6/24 9;07 - 17:48 8.683 104.0 0.200 0325 1.830 85 17.7
1999/6/24 23:23-6/25 6:10 6.783 825 0.203 0.301 1.486 8.0 8.0
1999/6/29 10:02 - 15:09 5117 915 0.298 0.355 1.190 13.5 26.7
1999/9/1  5:03-18:01 12967 183.5 0.236 0326 1.380 9.5 63.3
1999/9/10 17:54-9/11 1:34 7667 825 0.179 0294 1.642 17.0 19.%
1999/9/11 4:49-10:24 5583 735 0.219 0330 1.504 13.0 10.9
1999/9/11 14:33 - 18:00 3450 640 0.309 0456 1.474 12.5 13.9
1999/9/24 0:10-12:19 12150 134.0 0.184 0364 1.982 140 315
1999/10/31 21:19-11/1 2:39 5333 52.0 0.163 0252 1548 7.0 5.6
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Table 2 The values of mean square deviation for each combination of effective rainfall model

and runoff model

‘Model type (effective rainfall model & runoff model)
EDARD  E@&RD ED&RD  EQ&RD Average
Numberofevent  (BOK*KW)  (HortontK.W.)  (tank+tank)  (Hortomttank)

No.1 0.115 0.052 0.123 0.067 0.089

No.2 0.141 0.103 0.114 0.101 0.115

No.3 0.165 0.202 0.136 0.152 0.164

No.4 0.100 0.065 0.089 0.055 0.077

No.5 0.057 0.122 0.044 0.109 0.083

No.6 0.015 0.021 0.016 0.022 0.019

No.7 0.064 0.043 0.053 0.037 0.049

No.8 0.033 0.032 0.032 0.029 0.032

No.9 0.251 0.249 0.231 0.230 0.240

No.10 0.112 0.115 0.062 0.063 0.088

Average 0.105 0.100 0.090 0.086
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Table 3 Parameters concerned with infiltration and surface runoff

Effective
Tainfall @ @
model
P i) H, @) Zﬂmimig B (mm)  f. (mhour)
Number of event
No.1 0.05 10.61 29.69 17.5 50.73
No.2 0.13 2.78 22.39 14.5 28.48
No.3 0.03 9,34 16.89 14.0 31.20
No.4 0.87 0.58 30.21 11.0 28,65
No.5 0.08 4.02 19.73 10.5 25.53
No.6 0.27 2.97 47.25 9.5 50.15
No.7 0.61 1.35 49.49 125 48.97
No.8 0.39 1.96 45.80 115 46.77
No.9 0.06 7.48 28.90 11.0 37.79
No.10 0.12 4.20 31.13 20.0 31.50
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