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Calculation of the Areal Reduction Factor of Hancheon River
Basin based on Considering the Rainfall Characteristics in Jeju
Island
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Abstract

In this study, we calculated the fixed-type Areal Reduction Factor (ARF) of the Hancheon River basin in Jeju Island,
and compared the calculated ARF and the ARF of the four major river basins suggested by the Ministry of Land,
Infrastructure and Transport. As a result, the maximum fluctuation ratios of ARF for the four major river basins calculated
using area, frequency, and initial duration time were significant: 7.61% for the Hangang River basin; 12.69% for the
Nakdonggang River basin; 8.09% for the Kumgang River basin; and 17.98% for the Yeongsangang River basin. In
addition, the differences between the maximum and minimum value of ARF for the Hancheon River basin based on 48
hours was 2.13%, and it was smaller than the one for the four major river basins: 8.92% for the Hangang River basin;
11.41% for the Nakdonggang River basin; 8.87% for the Kumgang River basin; and 17.17% for the Yeongsangang River
basin. The Yeongsangang River basin had the highest difference.

Key words : Areal Reduction Factor, Hancheon river basin, Four major river basin
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Selection a study area
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Annual maximum rainfall series J"_ Annual maximum rainfall series
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i’
Estimation of Areal Reduction
Factor for sample dimension
-.1.
A comparison for ARF of four
major rivers and Hancheon basin
Fig. 1. Flow chart of this study.
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Table 1. Observation station and retention period of rainfall data

A 73RS - kAR

o

Observation start Retention period

Station

Observation start Retention period

Station

(Year) (Year) (Year) (Year)
Jeju 1961 55 Ara 2001 15
Orimok 1995 21 Wekseorem 2002 14
Seongpanak 1998 18 Jindarre 2002 14

Han stream basin
Basin area : 3457 km?
Basin length : 20.18 km

Wekseorem o

Fig. 2. Thiessen polygon of Hancheon stream in Jeju island.
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Table 2. Fixed time-arbitrary time conversion factor
fixed time 1 2 3 4 6 9 12 18 24 48

fs:;fr 1.136 1.051 1.031 1.020 1.012 1.007 1.005 1.004 1.003 1.002
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Table 3. Comparison of ARF in 100 kuf of base area
Retum Period River (basin) Duration (hr)
om) 1 2 3 4 6 12 18 24 48
Han 0.890 0.910 0.929 0.944 0.962 0.968 0.974 0.977 0.979
Nakdong 0.841 0.892 0.905 0.919 0.932 0.940 0.942 0.951 0.955
5 Geum 0.885 0.908 0.930 0.934 0.939 0.949 0.968 0.970 0.974
Yeongsan 0.790 0.881 0.898 0.915 0.932 0.948 0.953 0.959 0.962
Hancheon 0.964 0.969 0.971 0.973 0.978 0.978 0.980 0.981 0.985
Han 0.884 0.904 0.926 0.941 0.957 0.964 0.972 0.976 0.979
Nakdong 0.826 0.868 0.903 0.916 0.928 0.936 0.939 0.948 0.952
10 Geum 0.884 0.905 0.925 0.930 0.935 0.946 0.965 0.969 0.971
Yeongsan 0.768 0.850 0.883 0.905 0.931 0.948 0.952 0.959 0.960
Hancheon 0.946 0.953 0.956 0.958 0.966 0.967 0.967 0.972 0.978
Han 0.882 0.903 0.925 0.940 0.955 0.961 0.970 0.972 0.974
Nakdong 0.818 0.859 0.902 0913 0.926 0.932 0.935 0.941 0.947
20 Geum 0.884 0.903 0.921 0.929 0.934 0.944 0.964 0.967 0.969
Yeongsan 0.756 0.849 0.882 0.902 0.929 0.948 0.952 0.957 0.957
Hancheon 0.932 0.942 0.945 0.948 0.958 0.959 0.962 0.965 0.972
Han 0.881 0.903 0.922 0.938 0.954 0.960 0.968 0.971 0.974
Nakdong 0.816 0.858 0.898 0911 0.923 0.930 0.934 0.940 0.946
30 Geum 0.883 0.900 0.920 0.928 0.933 0.944 0.963 0.965 0.968
Yeongsan 0.749 0.847 0.879 0.900 0.928 0.946 0.951 0.956 0.957
Hancheon 0.926 0.937 0.941 0.943 0.954 0.955 0.962 0.965 0.965
Han 0.880 0.901 0.922 0.937 0.953 0.959 0.968 0.971 0.973
Nakdong 0.815 0.855 0.896 0.907 0.922 0.929 0.933 0.938 0.945
50 Geum 0.882 0.899 0.919 0.926 0.933 0.943 0.963 0.965 0.967
Yeongsan 0.748 0.846 0.879 0.898 0.926 0.946 0.950 0.955 0.956
Hancheon 0.919 0.930 0.935 0.938 0.950 0.952 0.957 0.961 0.961
Han 0.876 0.899 0.916 0.936 0.953 0.958 0.966 0.971 0.973
Nakdong 0.813 0.854 0.894 0.905 0.922 0.928 0.932 0.937 0.945
80 Geum 0.880 0.886 0.918 0.926 0.932 0.941 0.961 0.964 0.967
Yeongsan 0.741 0.829 0.879 0.897 0.922 0.946 0.949 0.955 0.956
Hancheon 0.914 0.926 0.931 0.933 0.947 0.949 0.957 0.961 0.961
Han 0.875 0.897 0.915 0.936 0.952 0.957 0.966 0.970 0.973
Nakdong 0.812 0.854 0.890 0.905 0.919 0.928 0.931 0.936 0.944
100 Geum 0.878 0.886 0.918 0.925 0.932 0.941 0.961 0.964 0.966
Yeongsan 0.737 0.828 0.862 0.897 0.921 0.945 0.949 0.954 0.955
Hancheon 0911 0.924 0.929 0.932 0.946 0.947 0.954 0.959 0.959
Han 0.874 0.897 0.915 0.935 0.951 0.957 0.965 0.970 0.973
Nakdong 0.808 0.853 0.888 0.904 0.918 0.928 0.930 0.936 0.944
200 Geum 0.879 0.885 0.916 0.923 0.931 0.940 0.960 0.964 0.966
Yeongsan 0.727 0.826 0.862 0.897 0.921 0.944 0.948 0.954 0.955
Hancheon 0.905 0.918 0.924 0.927 0.942 0.944 0.953 0.957 0.957
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Fig. 3. Comparison of ARF in 100km” of base arca.
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