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Analysis of Runoff Characteristics Using Multiple Impulse Response Functions

M A Y s T e
Yoo, Chulsang / Kim, Hayoung / Park, Jooyoung

Abstract

This study analyzed rainfall-runoff characteristics by deriving multiple impulse responses. The concept
of competing impulse responses was used for deriving multiple impulse responses. Based on this concept,
each response function derived competes to be selected for simulating the runoff measured. This concept
of competing linear impulse responses was applied to four basins, Jeongseon, Yeongwol, Youngchoon and
Chungju Dam. One to three impulse responses have been derived and compared each other considering
basin characteristics. First, in case of deriving one linear impulse response, the peak flow of the impulse
response was found to be increased according to their study basins area. In case of deriving two linear
impulse response, the peak flow of the first impulse response and the duration of the second impulse
response were increased according to their basin size. The case of deriving three impulse response showed
similar characteristics of deriving two impulse responses. However, the peak flow of third impulse
response was very small and lasted quite long time. Summarizing these results considering the basin
characteristics, the first impulse response seems to be related with the surface runoff, the second impulse
with the surface runoff and interflow, and the third impulse response with the interflow and base flow.

Keywords : rainfall-runoff analysis, impulse response, runoff characteristics, basin characteristics
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Fig. 2. Comparison of Four Basins Considered in This Study

Table 1. Characteristics of Four Basins Considered in This Study

Basin Area (km) Lengthpzf:hlc()lilrgrf))st flow Averzlgoz ebasin Averaie; pcehannel
Jeongseon 1688.53 102.53 0.011 0.0061
Yeongwol 2282.40 161.27 0.008 0.0058

Youngchoon 4823.93 189.53 0.011 0.0054
Chungju Dam 6698.74 277.67 0.005 0.0047
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Fig. 3. Comparison of Impulse Response Functions Derived for Four Study Basins Considered in This Study
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Fig 7. Comparison of Observed and Simulated Runoffs (Top) Along with Three Separate Runoff

Simulates with First, Second and Third Impulse Responses (Bottom three) for the Chungju Dam Basin

Table 2. Comparison of Relative Contributions to Total Runoff of First, Second and Third Impulse Response
Functions

Runoff Volume (1011 m®) by Each Impulse
Basin Total Runoff , Total Runoff , Response Function
Observed (1011 m”) | Simulated (1011 m’)
First Second Third
3.84858 1.15385 0.79036
Jeongseon O77440 D129 (66.44%) (19.929%) (13.64%)
2.15894 1.93720 1.56210
Youngwol o63143 060824 (38.16%) (34.24%) (27.61%)
4.30123 4.20405 2.51652
Youngchoon 11.2712 11.0218 (39.029) (38.14%) (92.839)
. 747116 5.97021 3.36998
Chungju Dam 167361 168114 (44.44%) (35.51%) (20.05%)
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