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Study on the Application Limits and Sensitivity Analysis
for the Parameters of Time of Concentration
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Abstract

Many lot of books introduce the methods to calculate the time of concentration, and
these are described as various forms of formulas. There are few formulas appropriate for
our basin characteristics Therefone, there are problems to make excessive or less estimation
when these formulas are used. To solve these problems, comparison of formulas and
sensitivity analysis for them were made with converting parameters. Finally, Time of
concentration was estimated to derive Application limits for 3 watersheds by standardized
formulas.

In the case of input parameters analysis, SCS formula has the highest value by the
length, Kerby by the height and SCS by the slope, respectively, while Kraven formula has
the lowest value among them. Concerning the relative sensitivity by Taylor series, the
time of concentration showed the constant effect while increasing of the length and slope,
and the Finally the
standardization formula developed in this study was applied to derive application limits for
3 watersheds(total 17 subbasins). In this case, Rziha(8 subbasins) and SCS(9 subbasins)
formulas were the most similar to observed data of total 17 subbasins respectively.

length was more sensitive than the slope in parameters.

Application limits were about 300~500km? area, 30~60km length and under 0.01 slope for
Rziha formula and about 100~200km?® area, 10~30km length, and over 0.01 slope for SCS
formula, respectively.
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Table 1. Input parameters for calculating Tc¢ of
Pyungchang, Bochung and Wi river

Area | Length | Height| Slope

Watershed (k) | (em) | (m)

Subbasin

BangLim(No. 1)  [51969| 51.85| 386.3|0.00745

HaBanJung(No. 2) | 8398| 19.30( 2538001315

Pyungchang| SangAnmi(No. 3) | 39625 4420| 357.9|0.00810

river BackOkpo(No, 4) [14226| 2295 2659 0.01581

JangPyung(No, 5) (10355 25.95| 32371001248

LeeMokJung(No. 6)| 5593] 16.55| 337.1}002037

SanGye(No. 1) 47568| 49.00( 285.010.00582

GiDae(No. 2) 346541 30.32| 252.0]0.00832
Bﬁ:g:g TanBu(No. 3) 7253 1920 23701001234
LeePyung(No, 4) 7952| 1681 230.210.01369
SangSeung(No, 5) | 5372 1301} 210.0]0.01615
MuSeung(No. 1) | 47253] 42.83|461.71}0.01078
ByeungChun(No, 2) | 30213 | 40.65| 446.74 | 0.01099
) MiSeung(No, 3) 17125 309343198 0.01398

Wi river

KoNo(No. 4) 10973] 1890 393.88]0.02084

DongKok(No, 5) 3363 800 324.56 | 0.04057

HyoReung(No, 6) |151.03| 21.80677.76 [ 0.03109
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Table 3. Time of Concentration of Pyungchang, Bochung and Wi river

(unit : h)

Watershed Subbasin Kerby Rziha | California | Kraven SCS Kirpich Ob;zged
BangLim(No.1) 7.8 13.6 9.1 48 20.9 9.1 12.6
HaBanJung{No.2) 43 3.6 34 1.3 8.9 3.4 8.1
Pyungchang|_SangAnmi(No.3) 7.1 110 78 39 176 78 1.1
river BaekOkpo(No.4) 4.5 3.8 3.6 14 9.3 3.6 9.2
JangPyung(No.5) 5.0 5.0 44 1.8 116 44 84
LeeMokJung(No.6) 3.6 24 26 0.9 6.37 26 76
SanGye(No.l) 8.1 14.9 9.6 5.1 22.6 9.6 15.3
GiDae(No.2) 5.9 75 5.8 2.6 12.9 5.8 9.1
Bochung  [™12nB0 (No.3) 44 37 35 14 92 35 84
ver LeePyung (No.4) 4.0 3.1 30 L1 79 3.0 9.0
SangSeung(No.5) 34 2.1 24 08 5.9 2.3 79
MuSeung(No.1) 6.5 9.0 6.8 3.3 149 6.8 11.8
ByeungChun(No.2) 6.4 8.5 6.5 3.1 14.2 6.5 8.2
o MiSeung(No.3) 5.3 5.6 48 2.1 10.1 4.8 7.0
Wi river ™% oNo(No.4) 38 2.7 2.8 1.0 7.1 2.8 63
DongKok{No.5) 2.2 0.8 11 0.3 25 1.1 48
HyoReung(No.6) 3.7 2.4 2.7 1.0 6.4 2.7 6.8
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