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Abstract

The agricultural water, which occupy about 61% of total water usage in the South Korea, is significantly objective to archieve effecitive
water resources management. The objective of the study is to suggest a simple method in actual practice that could be used to estimate
agricultural water usage in river considering hydrological condition. Historical record of agricultural water usage and runoff, which take
account for hydrological condition of the basin, were obtained for totally 27 river basins. As the result, the high threshold value of the
agricultural water usage rates compared to maximum usage amount has a particular correlations to the percent of normal year runoff for
last 2 month, and threshold line of agricultural water usage rates was derived using the quantile regressions. Finally, two dimensionless
threshold line and empirical formulas that described the correlation between the percent of normal year runoff for last 2 month and the
agricultural water usage rate compared to maximum usage amount were derived. Also, the simple criteria to select which line and
formula based on the characteristics of the basins was suggested but it need further studies. The result of the study could be used as an
elemantary data in actual practice for water resoureces management.
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Fig. 1. Study area and basin
Table 1. Selected basin and its hydrological (hydrl.) station
River Content Basin and its hydrl. station
Basin Name Han River Seom River Imjin River Chongmi Stream Bokha Stream
Hydrl. station Y.GO_]LISI “Wonjum . Pajusi Yeojusi Yeojusi
Han (Yeojudaegyo) (Jijungdaegyo) (Biryongdaegyo) (Wonbugyo) (Heungcheondaegyo)
River Basin Name | Kyoungan Stream Dal Stream Ansung Stream
. Gwangjusi Goesangun Anseongsi
Hydrl. .
ydrl. station (Gyeongangyo) (Mokdogyo) (Guncheonri)
G Basin Name Geum River Miho Stream Nonsan Stream
eum
: . Gongju-SI Cheongju-si Nonsan-si
River Hydrl. -
ydrl. station (Geumganggyo) (Mihocheongyo) (Nonsandaegyo)
Basin Name Nakdong River Naesung Stream Gam Stream Kumho River Hwang River
. Hamangun Yecheongun Gumisi Yeongcheonsi Hapcheongun
Hydrl. station . .
Nakdong (Gyenaeri) (Gopyeonggyo) (Seonjugyo) (Geumchanggyo) (Hwangganggyo)
River Basin Name Nam River Milyang River Yangsan Stream | Hyeoungsan River
Hydrl. station Uiryeonggun Miryangsi Yangsansi Gyeongjusi
(Jeongamgyo) (Yongpyeongdong) (Yangsangyo) | (Gangdongdaegyo)
v Basin Name | Youngsan River | Hwangryoung River Jisuk Stream Gomakwon Stream | Hanpyoung Stream
oungsan - - —
River Hydrl. station Gwangju Gwar}gm Najusi Hampyeonggun Hampyeonggun
(Geukrakgyo) (Pyungrimgyo) (Nampyeonggyo) | (Wongomakgyo) (Hakyagyo)
. Basin Name Seomjin River Yo Stream
Seomjin N - N -
River Hvdrl. stati amwonsi amwonsi
ydrl. station (Geumgokgyo) (Dongrimgyo)
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Table 2. Agricultural WM equation for each trend

Type Ratio of agricultural area compared to forest area

The water usage rate compared to maximum usage amount (WUM)

Concave 0.2 ~ 1.3 (Median = 0.52)

WUM= —0.0335 PNR,,? — 0.1191 PNR, + 1

Convex 0.2 ~ 0.3 (Median = 0.25)

WUM = 0.0312 PNR, ? — 0.3578 PNR,,, + 1
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