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Abstract

River management is critical for preventing damage by flooding, which requires an accurate estimation of
design flood. Time to concentration (Tc), used for the duration of rainfall, works as an important factor for
the analysis of design flood estimation. The methods developed in other countries, such as Kraven(I),
Kraven(II), Kirpich, Rziha equations and SCS Curve method, have been used to estimate Tc in the practice,
but they fail to incorporate the hydrological characteristics in Korea. In addition, there is a discrepancy in
the estimation of Tc across the methods even if the same catchment characteristics are used. Thus, an
alternative method of estimating Tc incorporating the unique characteristics of Korean catchments should
be developed to enhance the level of accuracy in design flood estimation. This study estimated Tc based
on the observed hydrological data in the Chatancheon catchment in Yeoncheon, and found the effects of
catchment characteristics on Tc. This study produces the basic data to develop a better method of estimating
Tc by incorporating the catchment characteristics in Korea.
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Figure 1. Map of Chatancheon catchment
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Table 1. Characteristics of hydrologic event measured at chatancheon catchment

Period TP TR MI PF RR P5 t,.
ero (mm) (mm) (mm/10min) | (mm/10min) (mm/5day) (min)

Start 2012.4,21

45,00 7.25 1,40 0.07 0,16 0.00 1380
End 2012.4,23
Start 2012,7.13

102,30 61,93 5.00 0,53 0.61 23.80 2690
End 2012717
Start 2012.8.24

53.50 46,05 5.70 0.36 0.86 199.30 760
End 2012.8.26
Start 2012.9.16

67,70 43,35 1,80 0.42 0.64 18,80 1500
End 2012,9.20
Start 2013.7.7

122,20 45,58 6.60 0,47 0,37 61,90 650
End 2013.,7.9
Start 2013.7.27

53.40 29.87 4.70 0.30 0.56 129.60 1020
End 2013.7.29
Start 2013,7.30

75.60 58,01 9.70 0.63 0,77 53.40 440
End 2013.8.2
Start 2013.8.5

23.60 12,41 6.00 0,16 0.53 90.50 470
End 2013.8.6
Start 2013.8.29

37.40 2.08 6.60 0.04 0.06 0.00 590
End 2013.8.30
Start 2014,8.10

23.80 0,51 1.50 0,00 0.02 2.50 690
End 2014,8.12
Start 2012,6.25

75.80 6.72 3.90 0.07 0.09 0.00 380
End 2012,7.2
Start 2012.7.13

124,20 69.15 7.50 0.54 0.56 26.30 1380
End 2012717
Start 2012,7.18

97.10 73.01 5.70 1,10 0.75 124,70 1100
End 2012,7.19
Start 2012.8,14

259,20 121,27 11,80 3.33 0.47 21,70 390
End 2012,8,15
Start 2012.9.16

70,90 21,78 2.10 0.26 0,31 20,40 1350
End 2012,9.20
Start 2013.7.2

65,00 2.50 5.20 0.02 0.04 0.40 820
End 2013.7.3
Start 2013.7.7

129,30 61,50 9.70 0.62 0.48 66,40 510
End 2013.7.9
Start 2013.7.18

54,20 52.47 5.20 0.39 0.97 304,70 570
End 2013.7.19
Start 2013.8.29

29.70 1,88 3.10 0,01 0.06 0.00 500
End 2013,8.30
Start 2014.9.2

57.30 27,04 4,40 0,19 0.47 0.00 1310
End 2014,9.4
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Model Parameters R’ | P-Value
Parameter P-value
Constant 0.016
TP 0.934
TR 0.242
1 MI 0.006 0.66 0.014
PF 0.091
RR 0.647
P5 0.054
Constant 0.000
TR 0.039
2 M 0.004 0.66 0.005
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