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Abstract

Since tributaries have greater water quality variability than main streams, a comprehensive evaluation method that considers the effects
of various parameters rather than one water quality parameter has been introduced for effective water quality management of tributaries,
but the characteristic of the watershed is not considered. In this study, the urbanization rate, livestock excreta generation, and industrial
wastewater discharge in the Hantan River middle-watershed classify urban and non-urban watersheds, and evaluate the suitability of
water quality indexes by watershed characteristics by analyzing water quality characteristics and calculating CCME WQI, RTWQI, and
NSFWQI. Factor analysis was used to understand the effect of water quality parameters used to calculate the water quality index on the
water quality index results. As a result of the factor analysis, the relationship between CCME WQI, TC, and FC was derived, and the
relationship between RTWQI and DO, SS in urban watersheds and NSFWQI and FC in non-urban watersheds was revealed. As a result
of evaluating suitability through comparison with BOD and T-P grades, it was interpreted that the suitability of the water quality index
was low in urban watersheds and that comprehensive water quality evaluation using RTWQI was possible in non-urban watersheds.
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Table 1. Characteristics of the study watershed

£9)), A S Q1T HI&(25.7%, 3%=9)), A |5 vl &2
(369.5 m*/day, 4<=9]), BEEFHZEE(2.8%, 3%=91)°] ©7
UEh} B EA] oo 2 Hesldnt T4d AFE 9o 1l 5]
oo T ASHE, TAA Y QL HIE, FFEE L HAEEe
FAHA ezt 245 R o) A=l elE
(4,191.8 m*/day, 2=9]) & BESHZE(17.0%, 15=9])°]
S -5 o] AFd w4 vlETH(611.0 mY/day, 349]) D EE
AL E(2.28%, 45:5]) Kt 7] Gef} ZRA A7 G992
EA 59, S 492 HEA] §9 0 2 RE5HTH Table

1). A7k dretel] 9ix]et 511 AR o] A
3(SC), A 9] ZAH(PC), 2P 72l AohdtiA
(KH) A& A7 thVd A e = st on, 938 79
kol f1Ig B2 A 1A FYUS dFor 44
= T2 589 A0 R fs|o] AR f11%
BBANYP) A2 A7 A A o= Agstolrt. ~2S

Station Ratio of Ratio of urban | Livestock excretions | industrial Wastewater | Ratio of impervious
urbanization (%) | population (%) | generation (kg/day) emission (m*/day) surface (%)
Urban SC 31.6 47.1 38,091.8 5,202.4 14.5
watershed PC 9.8 26.9 8,155.6 4,191.8 17.0
Non-urban YP 2.7 25.7 - 396.5 2.8
watershed KH 8.5 21.5 8,041.3 611.0 228

SC: Sincheon, PC: Pocheoncheon, YP: Yeongpyeongcheon, KH: Gimhwa Namdaecheon
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Fig. 1. Location of Hantan River water quality monitoring network and land use status
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Table 2. Standard range for water quality paramter in RTWQI

Parameter Water Quality Index Range
Water (Average monthly water temperature for 10
-10C < WT < (A thi
Temperature | Y5 WT < (Average monthly

water temperature for 10 years) +10C
pH 6.5 <pH <9.0

0.8 X DO (Saturation concentration at current

Dissolved .
Oxveen temperature) < DO < 1.3 x DO (Saturation
e concentration at current temperature)
Electric Charge 200 us/cm or less

Total Organic

Carbon 3.0 mg/L or less

Total Nitrogen 3.0 mg/L or less

Total phosphorus
Turbidity

0.1 mg/L or less
10 NTU or less
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N ) .
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2.2.3 NSFWQI
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Table 3. Weight for parameter in NSFWQI

Parameter Weight (W;) | Relative weight (w;)

Water Temperature Change 0.10 0.118
pH 0.11 0.129

Turbidity 0.08 -
Fecal Coliform 0.16 0.188
Dissolved Oxygen (% sat) 0.17 0.200
Biochemical Oxygen Demand 0.11 0.129
Total Phosphate 0.10 0.118
Nitrates 0.10 0.118

Total Solids 0.07 -
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Fig. 2.

Seasonal water quality analysis results of staions
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2130114 0.186~0.277 mg/L (“III"~“IV” SHE L F=7}
L O PC 2132 0.045~0.094 mg/L (“II" SRR 04
T UERTE HIEA] §-9 0 = BR3EYP A3 o4 BOD
(0.6~0.9 mg/L)= &l “la” 54, FC (20~170 CFU/100 ml)
= 7Rl “Ib>~11” SH2 2 YT oEoll= COD
(2.0~2.4 mg/L)=“Ib” 55, TOC (1.1~1.6 mg/L)=“la” 5
=, T-P (0.010~0.029 mg/L)= “la”~“Ib” 57, TC (48~730
CFU/100 mly:=“la"~~11” 530 2 574 Q¢ o] dgfo] HL
710 2 Jehgth KH 242 BOD (1.0~1.6 mg/L)= 2]
“la”~“Ib” 55, TOC (1.1~2.1 mg/L) @ FC (23~200 CFU/
100 ml)= 7Feof “la”~“Ib” 53, “Ib”~“II” 5F© &2 e}
weh o8l COD (2.0~2.3 mg/L) 7} la”~1b” 5, T-P
(0.016~0.025 mg/L) “la”~“Ib” SF 2 el on, TC
(8,225~30,500 CFU/100 ml)= 4752 2 3Fst9 L), o
& A3 S v WSS W) A 902 ER3ESC A
HEPC A+ LATTHH|EA Y Hp 2 20 =
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LI UERTh BirofA YRl v gE 230 TCFFC
£ 7R Ao B2 KH A3 59 Aol A2 =7
oFo 4R 7151 0 2 G915 0] TC %7} =4 Uehd
2 TtEth(Lee et al., 2016).
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Fig. 3. Result of calculating CCME WQI, RTWQI, and NSFWQI of stations
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Fig. 4. Factor analysis results of water quality index and water quality
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Fig. 5. Comparative analysis results of WQI and river living environment standard (BOD, T-P)
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