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Impact of Non-point Source Runoff on Water Resource Quality
according to Water-Level Changes

Mi—Jin Choi, Sang—Hyeon Lee
Ulsan Development Ingtitute, Ulsan 44248, Korea

Abstract

This study evauated the effect of water level of water resources on water quality in Ulsan. Two reservoirs, Sayeon Dam
and Hoeya Dam, were selected and water quality of chemical oxygen demand (COD), total nitrogen (TN) and total phosphorus
(TP) were analyzed from 2012 to 2014. And the characteristics of precipitation were also analyzed for 70 years (1945~2014)
because runoff of non-point pollutant was strongly affected by precipitation. As a result, water deterioration of Sayeon Dam
and Hoeya Dam were affected in accordance with lowering water level. For example, the concentrations of COD and TN was
negatively correlated with the water level when the water level of Sayeon Dam was gradually decreased in 2013. The TN
concentration was increased to 1.432 mg/L from 0.875 mg/L while the lowest water level of Sayeon Dam was recorded 45 m
in 2014. Additionally the concentration of COD and TN was sensitively increased with 0.213 mg/L/m and 0.058 mg/L/m on
account of non-point pollutant runoff. It isindicated that hereafter a control of non-point pollutant runoff is the critical factors
to maintain water resources because the contribution of non-point pollutant is expected to increase due to the frequent heavy
rain events. Therefore, it is necessary to map out a specific plan for non-point pollutant control based on analyses of runoff
characteristics, water pollution sources and reduction plans in water pollutants and to establish a water modelling and database
system as a preventive action plan.
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Fig. 1. Location of Dam Sayeon and Dam Hoeya in Ulsan Metropolitan City. Bangudae Petroglyphs are located 1.2km
down by Daegokcheon stream, a branch of the Taehwa River. Bangudae Petroglyph photos are adapted from the
Ulsan Petroglyph Museum website(http://bangudae.ulsan.go.kr).
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Fig. 2. Trends in precipitation observed over Ulsan during 1945~2014: (A) precipitation intensity in terms of precipitation
amount divided by the number of rainy days (equal to or more than 0.1mnmv/d), (B) the annual extreme values of
daily precipitation. Solid line is the 5 years moving average and dotted line is the linear regression, (C) the number
of heavy rain events each year (equal to or more than 80 mm/d).
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Fig. 3. (A) annual precipitation of Ulsan for 15 years(2000-2014) and the annual averages of water quality(COD, TN and
TP) from 2000 to 2014: (B) Dam Sayeon and (C) Dam Hoeya.
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