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Optimal Determination of the Parameters Representative of a Basin
in the Horton’s Infiltration Model
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Abstract

The parameters in the Horton's model which has well known as typical infiltration model were
determined by the use of the optimization technique. It was assumed the initial infiltration capacity in
this model was related to the antecedent precipitation per 10 days with linear combination. And both
the parameters of the ultimate infiltration capacity and the decay factor were determined uniquely on
a basin. Thus the optimal model’s parameters representative to a basin were obtained and the
Horton's infiltration equations by rainstorm events were determined. The data of ten rainstorm events
for this study were observed at the Jeonjeokbigyo station located at the Selmacheon experimental
basin that was 85 km® wide in the Imjin river.

keywords - Horton infiltration model, antecedent precipitation, parameter optimization, effective
precipitation
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Table 1. Storms Events Used in the Study
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No. Start Date Rainfall Duration(hr) Runoff Duration (hr)
1 98.3.19 11 355
2 98.9.20 : 19 340
3 99.3.18 13 362
4 00.7.22 . 13 366
5 00.9.15 46 276
6 01.6.29 28 208
7 01.75 8 60
8 01.7.14 14 154
9 02.4.29 27 382
10 02.7.19 14 132
Table 2. Precipitation and Infiltration Loss by Storm Events
No. Rainfall (mm) | Precipitation Excess(mm) Infiltration Loss (mm)
1 22.90 10.81 12.09
2 104.10 81.71 22.39
3 39.00 9.63 29.37
4 61.90 30.98 30.92
5 181.70 151.04 30.66
6 127.50 86.23 41.27
7 49.30 37.41 11.89
8 126.20 111.62 14.58
9 94.00 71.45 22.55
10 70.80 40.63 30.17
B9 APE E EAFE 2 9B Y §2Fo] FW P(1) S Table 37 2T
ggste 23} 253 WA AESTh A8 23,
F7K(rainfall), 2373 precipitation excess), 3 225 A3 U A=
cE o : eSS 2 Q7o A48 AT Aol 289 R
% &A% (nfiltration loss)& Table 294 Zth o]7]A] e 2Ae Qora Tab W .
A% A%e P¥ wA%OR Ak J FAE RO Table sk 21

i_v"— Apgol w7 Aol ‘%}"/F%kfl a1 A npiEA 23
Ao 98 A@v) A A B
o ©e A0 FUIH FEIE 210 BUE & A 8 AR parameters)?) 24 98 o7}
AR5 1098 4% 35 24 Aol wSEe] 10°YU W @A HHs) 2
$3le) 4THE neAAG. ol 1094 AHD B5 T Table 59 2

Table 3. Antecedent Precipitation by Storm Events

No. 1 2 3 4 5 6 7 8 9 10
Rainfall(mm/10day) P(1) 2.2 04 0.0 31.0 10.3 17.8 | 1538 | 849 0.0 36.6
Table 4. Input Condition for the Optimization
Sign k() : fc() A €
Input Data 05 05 1076 107°
Table 5. Optimized Parameters
Element k fe
Optimized Value 6.39x 107? 3.61x107*
982 BEKERZEHIE
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Table 6. Initial Infiltration Capacity by Storm Events

No. 1 2 | 3 4

5 G 7 8 9 10

fo (mm) 1.93 1.93 1.93 1.89

1.92 191 1.73 1.82 1.93 1.88

Table 7. Cumulative Infiltration by Storm Events

No. Observation Calculation Relative Error
(M, mm) (N, mm) { {M~N | x100/M, %)

1 12.09 16.34 35.2

2 22.39 24.11 7.7

3 29.37 1855 36.8

4 30.92 18.19 41.2

5 30.66 39.65 29.3

6 41.27 30.26 26.7

7 11.89 11.47 35

8 14.58 18.56 27.3

9 22.55 29.92 327

10 30.17 19.13 36.6
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