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Abstract

To study the influence of changes in river discharge on water quality of the main stem of the Geum River, we investigated
variation of inflow load from tributaries with river discharge. We also studied the mixing behavior of pollutants during mixing
of waters of the main stem and Gap Stream. For this study, we collected water quality data such as suspended solids (SS),

biochemical oxygen demand (BOD), chemical oxygen demand (COD), total organic carbon (TOC), total nitrogen (TN) and
total phosphorus (TP) representing pre-monsoon, monsoon, and post-monsoon events of 2013 from a website of Water
Information System. Based on inflow load, the Gap and Miho streams may be ones of tributaries which may largely influence

water quality of main stem in upper river region. The Suksung and Nonsan Streams seemed to further affect water quality
downstream. Results of modified EMMA indicated SS and TP may have another source(besides Gap Stream) at pre-monsoon,
monsoon, and post-monsoon period. In contrast, TN and organic matter (BOD, COD, TOC) were conservative at pre-monsoon

and post-monsoon. However, when river discharge increased, these pollutants may also came from unspecified non-point
sources. Therefore, we need to attempt to find non-point sources for the pollutants in the main channel of upper Geum River region.
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Fig. 1. Map showing main stem and tributaries of Geum
River(HD: Hyundo, CW: Chungwon, YG: Yeongi,
MM: Mokmyeon, JD: Jungdong, KG: Kanggyung, Gap:
Gap Stream, MH: Miho Stream, YS: Youngsoo Stream,
JA: Jungan Stream, YGT: Yoogoo Stream, GS: Geum
Stream, SS: Suksung Stream, and NS: Nonsan Stream).
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Fig. 2. Monthly precipitation in areas around Geum River
watersheds.
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Fig. 3. River discharge in main stem of Geum River and its tributaries.
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Fig. 4. Inflow load of pollutants from tributaries of Geum River.
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Table 1. Observed and predicted concentrations and load in the confluence of Gap Stream and main stem(CW) of Geum
River(C, and C, represents observed and predicted concentrations, respectively)

Pre-monsoon Modified EMMA(mg/L) Load(kg/day)
cwW cw GAP+HD CW/(GAP+HD)
Hp Co (0N Co/C,
TP 0.014 0.052 0.039 1.34 306 226 1.36
SS 2.80 4.70 3.76 1.25 27698 23881 1.16
N 1.71 3.19 2.92 1.09 18793 17885 1.05
BOD 0.60 230 1.48 1.55 13554 8711 1.56
COD 2.90 5.50 4.56 1.21 32412 28253 1.15
TOC 2.50 430 4.02 1.07 25341 24855 1.02
Monsoon Modified EMMA(mg/L) Load(kg/day)
1D Ccw cwW GAP+HD CW/(GAP+HD)
Co G Co/C,
TP 0.01 0.047 0.02 2.19 522 305 1.71
SS 24 31.8 5.29 6.01 353495 75505 4.68
N 1.56 248 1.98 1.25 27535 23847 1.15
BOD 0.6 2.30 1.16 1.99 25567 15989 1.60
COD 3.1 6.00 4.06 1.48 66697 49399 1.35
TOC 22 4.20 3.01 1.40 46688 37288 1.25
Post-monsoon Modified EMMA(mg/L) Load(kg/day)
D cW cwW GAP+HD CW/(GAP+HD)
Co G Co/C,
TP 0.012 0.100 0.063 1.59 214 172 1.24
SS 2.90 7.60 5.18 1.47 16226 13908 1.17
N 1.35 3.84 3.89 0.99 8205 10585 0.78
BOD 0.90 1.60 1.72 0.93 3416 4621 0.74
COD 3.60 6.30 5.62 1.12 13451 15025 0.90
TOC 2.20 4.10 3.83 1.07 8754 10288 0.85
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