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An Offer of a Procedure Calculating Hourly Rainfall Excess
by Use of Horton Infiltration Model in a Basin
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Abstract

It is basic for a flood prediction to calculate direct runoff from rainfall in a basin by the rainfall-runoff
model. The direct runoff is calculated from rainfall excess or effective rainfall based on a rainfall-runoff
model. The total rainfall minus rainfall loss equals rainfall excess with time. This loss can be treated equal
to an infiltration loss under the assumption that the infiltration is a major one among the losses in the
rainfall-runoff model. Practically obtaining the infiltration loss ® index method, W index method or modified
ones of these have been used. In this study it is assumed the loss of rainfall in a basin be a well-known
Horton infiltration mechanism. And in case that the parameter set is given in the Horton infiltration model
a procedure and assumption for calculating hourly infiltration loss and rainfall excess are offered and the
results of its application are compared with those of ® index method. By this study it is well shown the

value of Horton infiltration function is exponentially decay with time as the Horton infiltration mechanism.

Keywords : Horton infiltration model, ¢ index method, rainfall loss, rainfall excess, effective rainfall
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Table 1. Parameters of Horton Infiltration Model Used in This Study

Table 2. Initial Infiltration Values Used in This Study
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Rainfall R,
(mm/10 day)
2.2
0.4
0.0
31.0
10.3
17.8
153.8
84.9
0.0
36.6

Infiltration
12.09
22.39
29.37
30.92
30.66
41.27
11.89
14.58
22.55
30.17

Loss (mm)

9.63
30.98

10.81
151.04

Rainfall
Excess (mm)
81.71
86.23
37.41
111.62
71.45
40.63

(mm)
22.90
104.10
39.00
61.90
181.70
127.50
49.30
126.20
94.00
70.80

Rainfall

Runoff
355
340
362
366
276
208

60
154
382
132

11
19
13
13
46
28
14
27
14

Rainfall
Duration (hr) | Duration (hr)

Initial Date
1998.3.19
1998.9.20
1999.3.18
2000.7.22
2000.9.15
2001.6.29
2001.7.5
2001.7.14
2002.4.29
2002.7.19

1

2

3

4

5

6

7

3

9
10

No

Table 3. Storm Events Used in This Study
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Table 4. Results of Hourly Horton Infiltration Values ,(mm) and f.(mm) by Rainstorm Events

No.l 140 221 081 0.62 0.90 123 179 135
1998319 7:00 133 2.11 0.78 0.60 087 118 170 128
, 7 127 202 075 058 083 114 162 122
1.83 1.39 122 193 0.73 0.56 081 1.10 154 116
178 132 116 184 071 05 0.78 1.06 147 110
170 125 L1 176 0.69 053 075 103 140 105
161 119 107 169 067 051 073 0.99 133 100
154 L4 | 18% 2037 | 065 050 071 096 1.27 0.96
146 108 No4 063 0.49 068 093 122 0.92
1.39 103 000722 400 061 0.47 066 091 116 088
133 098 . ;i 0.60 0.46 065 0.88 L1 0.84
127 094 184 313 058 045 | 063  ( 08 | 107 0.80
121 0.90 17 298 057 0.44 30.26 4127 102 0.77
16 08 | 166 283 056 043 No.7 0.98 0.74
1634 12.09 158 2,69 054 0.42 200175 700 0% 071
No2 151 256 053 041 5 ;i 091 068
1993920 1800 144 2.44 052 0.40 169 175 087 066
5 ;i 137 233 051 0.40 161 167 0.84 063
1.88 175 131 222 050 0.39 153 159 081 061
179 166 125 212 0.49 0.38 146 151 0.78 059
170 158 119 203 0.49 0.38 1.39 144 0.76 057
162 150 114 19 048 0.37 133 137 073 055
154 143 109 186 047 0.36 127 131 071 054
146 136 | 106 178 | 046 036 | 121 1 125 | 069 052
1.40 1.30 1819 3092 046 0.35 1147 11.89 067 050
133 124 No5 045 0.35 No8 065 0.49
127 118 2000915 400 045 0.34 2001714 1600 | 299 05 |
122 113 /i ;i 965 066 |7, 7 No.10
116 108 187 144 No6 178 1.39 0027.19  7:00
111 103 177 137 2001629 1300 169 133 5 ;i
107 0.99 169 1.30 . ;i 161 126 184 289
102 095 161 124 186 254 153 120 1.74 275
0.98 091 153 118 177 241 146 114 166 262
0.9 088 146 113 168 229 1.39 109 158 249
091 084 1.39 107 160 2.18 132 104 150 237
0.87 081 132 102 152 207 126 0.99 143 296
0.34 0.78 126 0.98 145 198 121 095 137 2.15
un 239 | 121 093 133 188 116 091 1.30 2.06
No3 116 0.89 132 1.80 L1 087 125 1%
1999318 12:00 L1 086 126 172 106 083 119 188
5 7 106 082 120 164 102 0.80 114 1.80
1.83 2,98 102 0.79 115 157 | 09 077 | 109 172
179 283 0.98 0.76 1.10 150 1856 1458 105 16
170 2,60 0% 073 106 144 No9 L0 18
162 256 0.90 0.70 101 138 2002429  7:00 19.13 3017
154 2.44 087 067 097 1.33 5 Pl PP
1.47 232 0.84 0.65 094 1.28 1.33 142 F——— - A




Table 5. Hourly Horton’s Infiltration Value f*(mm) by Rainstorm

No.1 0.20 0.00 0.63 2.36 No.8 0.91
1.45 0.00 0.30 0.62 2.28 0.50 0.88
1.38 0.20 No.5 0.60 1.90 1.00 0.85
1.20 No.3 0.50 0.59 2.14 1.30 0.82
1.25 4.01 0.20 0.58 2.08 1.56 0.80
1.20 3.86 0.30 0.57 2.02 1.50 0.77
1.14 3.72 0.70 0.56 1.97 1.45 0.75
1.09 2.80 1.31 0.55 1.50 1.40 0.40
1.04 3.40 1.26 0.54 0.00 1.35 0.20
1.00 3.35 1.20 0.53 0.20 1.31 0.00
0.96 3.24 115 0.53 1.50 1.27 0.00
0.40 1.10 L1 0.30 0.70 1.23 0.30
No.2 0.30 1.06 0.51 0.40 0.20 0.30
0.40 1.10 1.02 0.51 0.10 0.00 0.63
0.00 1.10 0.99 0.50 0.00 0.50 No.10
0.40 0.90 0.95 0.30 0.20 No.9 0.40
0.60 0.50 0.92 0.49 0.20 0.70 0.20
1.40 No.4 0.89 0.10 0.00 1.49 0.90
2.58 3.10 0.70 0.30 0.10 1.42 1.10
0.30 5.75 0.60 0.10 0.10 1.36 3.94
0.00 5.60 0.80 No.6 No.7 1.30 3.83
0.80 5.46 0.78 2.60 0.40 124 3.72
2.35 5.00 0.75 3.05 3.41 1.19 3.63
2.30 1.10 0.73 2.93 3.33 1.14 3.53
2.25 0.70 0.71 2.82 3.25 1.10 3.45
2.21 0.50 0.69 2.71 0.50 1.06 3.37
2.17 0.20 0.68 2.62 0.00 1.02 1.30
2.13 1.00 0.66 2.52 0.70 0.98 0.00
2.10 2.20 0.64 2.44 0.30 0.94 0.80
Table 6. @ (Phi) Index Value by Rainstorm
No. 1 2 3 4 5 6 7 8 9 10
Phi(mm) 1.17 2.26 3.67 5.6 0.48 2.46 3.33 1.38 1.05 3.64
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