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ABSTRACT

Hydrologic responses in watershed are determined by complex interactions among climate, land use, soil and vegetation. In order to
effectively investigate hydrologic response in watershed, one needs to analyze the characteristics of climate as well as other factors. In
this study, the relative contribution of climate factors and watershed characteristics on hydrologic response is investigated by using
hydrologic indexes such as the aridity index and the Horton index. From preliminary analysis, it is shown that the Horton index is
proper in terms of classifying hydrologic responses in main natural watersheds of south Korea. While climate and watershed
characteristics both contributes to hydrologic responses, the degree contributed from each factor is changed depending on annual
climatic humid conditions. In dry conditions, the climate factor is the predominant influence on hydrologic responses. However, in wet
conditions, the contribution of watershed characteristics on hydrologic responses is relatively increased.
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Fig. 1. Hydrologic Partitioning in Watershed
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Table 1. Geometry Data

Han river
Watershed Soyangang Chungju Hoengseong
Average Slope (%) 34.6 32.7 444
Average Elevation (m) 237.6 430.5 549.5
Runoff Curve Number 55 59 55
Geum river
Watershed Boryeong Buan Yongdam
Average Slope (%) 314 40.5 38.1
Average Elevation (m) 361.9 644.0 180.0
Runoff Curve Number 63 76 62
Sumjin river
Watershed Sumjingang Juam
Average Slope (%) 37.1 33.7
Average Elevation (m) 551.1 512.9
Runoff Curve Number 74 64
Nakdong river
Watershed Namgang| Milyang | Andong | Imha | Hapcheon

Average Slope (%) | 32.2 39.3 353 1300 352

Average
Elevation (m)

509.3 616.1 | 394.7 2699 445.0

Runoff Curve

61 72 55 66 55
Number
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Table 2. Relationship between Vaporization and Precipitation

Range of Aridity index R’ Range of Horton index R’
04416 <A = 0.5819 0.0681 0.2879<H = 0.5365 0.0886
0.5819<A = 0.6825 0.0014 0.5365 <H = 0.6246 0.5821
0.6825 <A = 0.8453 0.0096 0.6246 <H = 0.7048 0.5009
0.8453 <A = 1.6986 0.0098 0.7048 <H = 0.8860 0.6720
1500 1500
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Table 3. Relationship between Wetting and Precipitation

Range of Aridity index R’ Range of Horton index R’

04416 <A = 0.5819 0.0877 0.2879 <H = 0.5365 0.5086
0.5819 <A = 0.6825 0.1622 0.5365 <H = 0.6246 0.6739
0.6825 <A = 0.8453 0.0571 0.6246 <H = 0.7048 0.5657
0.8453 <A = 1.6986 0.4564 0.7048 <H = 0.8860 0.8550
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Fig. 6. Comparison of Vaporization and Predicted Vaporization
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Table 4. Relationship between Vaporization and Predicted Vaporization
Predictor : P Predictor : P & Height
Range of Horton index InV=a+bxInP Range of Horton index In V= a+ bx InP+ cX Height
a b R’ a b ¢ R’

0.2879 <H = 0.5365 2.7555 0.4428 0.0886 0.2879 <H = 0.5365 2.6700 | 0.4627 | -0.0001 | 0.0935
0.5365 <H = 0.6246 0.9443 0.7369 0.5821 0.5365 <H = 0.6246 0.9372 | 0.7384 | -0.0000 | 0.5822
0.6246 <H = 0.7048 0.9974 0.7487 0.5009 0.6246 <H = 0.7048 0.8310 | 0.7779 | -0.0001 | 0.5092
0.7048 <H = 0.8860 1.9532 0.6414 0.6720 0.7048 <H = 0.8860 1.7032 | 0.6902 | -0.0002 | 0.6894

Predictor : P & Slope

Predictor : P & CN

Range of Horton index In V= a+ bX InP+ ¢ Slope Range of Horton index InV=a+bXInP+ cxX CN
a b c R? a b c R’
0.2879 <H = 0.5365 | 2.8061 | 0.4486 | -0.0027 | 0.0904 0.2879 <H = 0.5365 | 3.0534 | 0.5537 | -0.0183 | 0.2883
0.5365<H = 0.6246 | 1.0292 | 0.7000 | 0.0052 | 0.5973 0.5365<H = 0.6246 | 1.3430 | 0.7309 | -0.0058 | 0.6663
0.6246 <H = 0.7048 | 0.9479 | 0.7684 | -0.0025 | 0.5048 0.6246 <H = 0.7048 | 0.6143 | 0.8601 | -0.0067 | 0.6167
0.7048 <H = 0.8860 | 2.0240 | 0.6780 | -0.0093 | 0.7038 0.7048 <H = 0.8860 | 2.1951 | 0.6671 | -0.0065 | 0.7154
Predictor: P, linear correlation = 0.8519 Predictor: P & Helght linear correlatlon 0.8633
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Fig. 7. Comparison of Wetting and Predicted Wetting
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Table 5. Relationship between Wetting and Predicted Wetting

oy

Predictor : P Predictor : P & Height
Range of Horton index In W= a+bxInP Range of Horton index In W= a+ bX InP+ ¢x Height
a b S a b ¢ R’
0.2879 <H = 0.5365 1.0696 0.7837 0.5086 0.2879 <H = 0.5365 0.8544 | 0.8337 | -0.0004 | 0.5658
0.5365 <H = 0.6246 0.9327 0.8107 0.6739 0.5365 <H = 0.6246 0.8768 | 0.8227 | -0.0001 | 0.6793
0.6246 <H = 0.7048 1.3534 0.7555 0.5657 0.6246 <H = 0.7048 1.1025 | 0.7994 | -0.0001 | 0.5865
0.7048 <H = 0.8860 1.3616 0.7631 0.8550 0.7048 <H = 0.8860 1.1625 | 0.8019 | -0.0002 | 0.8649

Predictor : P & Slope

Predictor : P & CN

Range of Horton index In W= a+ bX InP+ ¢ Slope Range of Horton index InV=a+bXInP+cx CN
a b c R® a b c R’

0.2879 <H = 0.5365 1.0623 | 0.7829 | 0.0004 | 0.5087 0.2879 <H = 0.5365 1.3305 | 0.8809 | -0.0161 | 0.7892

0.5365 <H = 0.6246 0.9569 | 0.8002 | 0.0015 | 0.6750 0.5365 <H = 0.6246 1.4271 | 0.8033 | -0.0072 | 0.7976

0.6246 <H = 0.7048 1.2799 | 0.7847 | -0.0037 | 0.5751 0.6246 <H = 0.7048 0.9133 | 0.8834 | -0.0077 | 0.7350

0.7048 <H = 0.8860 1.4220 | 0.7944 | -0.0080 | 0.8759 0.7048 <H = 0.8860 1.5766 | 0.7860 | -0.0057 | 0.8858
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