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Abstract

In this study, the water quality index was calculated using the water quality monitoring data in the Nakdong River water
system and the water quality status was compared with the living standard. The water quality index was selected by the
RWQI method CCME-WQI currently used by the Ministry of Environment. The water quality items were selected as 7
items for pH, DO, EC, water temperature, TOC, T-N and T-P. The evaluation period was selected from the last three years
(2013~2015) and water quality monitoring data measured within the period were used. As a result of the evaluation, the
results of the previous evaluation showed similar tendency to the index of living environment, but the monthly evaluation
showed different BOD and TP results. Therefore, it is concluded that it is more reliable that more complex evaluation than
single water quality evaluation is needed for efficient river management.
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Table 1. Target rivers and data
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Streams Number of data
Gisegokcheon, Namcheon, Yonghacheon, Toiraecheon, Palgeocheon, Hwapocheon 34
Ga]:wacheon, Dalseoc'heon, Bonricheon, Sangnamcheon, Youngsancheon, Yonghocheon, Chodongcheon, 23
Chilwoncheon, Hyunjicheon
Kyunghocheon, Gumicheon, Dongjungcheon, Changnyungcheon 22
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Table 2. Appropriate criteria for water quality factors(NIER,2013)

Item Water Quality Range

0.8 x DO Saturation concentration at present water temperature < DO < 1.3 X DO Saturation concentration
at present water temperature

pH 6.5 < pH < 9.0
Water Temp. Monthly average for 10 years — 10C < Water Temp. < Monthly average for 10 years + 10C
EC EC < 200 xS/cm

DO

TOC TOC < 3.0mg/L
T-N T-N < 3.0mg/L
T-P T-P < 0.lmg/L

Table 3. Real-time Water Quality Index(NIER,2013)

Rating Range Evaluation contents

¥ (Excellent) 80~100 |1t is always clean water quality with few pollutants, so it is always suitable for hydrophilic activity.

27 (Good) 60~79 It is suitable for hydrophilic activity because it maintains relatively good water quality.
HE(Fair) 40~59  |In general, good water quality and sometimes pollutants may be introduced and affect hydrophilic activity
9] (Poor) 20~39 | Water pollution due to frequent inflow of pollutants requires attention to hydrophilic activities

E2F(Very Poor) 0~19  |Inadequate for hydrophilic activities with high water pollution level
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Fig. 1. All-time evaluation results.

Journal of Wetlands Research, Vol. 19, No. 3, 2017



314 E2UALE 0|83

Table 4. All-time evaluation results

. Living environment standard of river
Streams WQI Rating - -
BOD Avg. BOD Rating T-P Avg. T-P Rating
Gisegok 38.6 Z2](Poor) 4.0 B = (Fair) 0.369 B (Very poor)
Nam 43.0 HZ(Fair) 3.7 5 (Fair) 0.106 B E(Fair)
Yongha 32.9 ZF9](Poor) 7.0 K+ Y& (Poor) 0.393 8 (Very poor)
Toirae 35.6 ZF2](Poor) 43 B35 (Fair) 0.205 SFF4E(Poor)
Palgeo 42.2 B % (Fair) 3.1 HE(Fair) 0.113 X = (Fair)
Hwapo 38.6 Z9](Poor) 35 B % (Fair) 0.204 oKt Y (Poor)
Gwaja 45.8 = (Fair) 38 B % (Fair) 0.208 oKt Y (Poor)
Kyungho 42.7 B = (Fair) 1.7 B%(Fair) 0.217 oFZF Y& (Poor)
Gumi 448 B35 (Fair) 3.9 K5 (Fair) 0.175 B35 (Fair)
Dalseo 40.4 HE(Fair) 2.0 Z2(Excellent) 0.138 HE(Fair)
Dongjung 48.0 B E(Fair) 2.1 oFF E5(Good) 0.201 k7t 1 (Poor)
Bonri 49.5 15 (Fair) 3.0 ot £5(Good) 0.176 15 (Fair)
Sangnam 432 K% (Fair) 2.5 oFF E5(Good) 0.139 K% (Fair)
Yooungsan 415 K= (Fair) 2.8 oFZF E3(Good) 0.135 K= (Fair)
Yongho 47.2 R Z(Fair) 3.9 B 5 (Fair) 0.141 R Z(Fair)
Changrung 51.2 B E(Fair) 2.9 oFt £5(Good) 0.236 o7+ L& (Poor)
Chodong 43.0 HE(Fair) 2.6 SF7F £2(Good) 0.159 HE(Fair)
Chilwon 439 B % (Fair) 1.8 Z 5 (Excellent) 0.171 B % (Fair)
Hyunji 36.1 Z9](Poor) 2.9 oF7t £5(Good) 0.207 oFzt W (Poor)
Average 42.5 B5(Fair) 3.2 5 (Fair) 0.194 H5(Fair)
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Fig. 2. Monthly results.
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Table 5. Monthly WQI

Site Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gisegokcheon 28.3 32.6 30.2 39.2 45.1 41.5 43.6 50.5 47.0 32.0 30.5 79.1
Namcheon 55.1 39.5 483 62.1 49.3 48.4 41.2 439 49.0 50.3 38.7 42.5
Yonghacheon 30.0 29.7 30.7 35.4 35.9 333 30.7 40.4 37.2 31.0 30.9 30.5
Toiraecheon 27.8 423 40.2 43.0 46.6 39.5 48.1 36.9 42.8 51.0 39.7 30.8
Palgeocheon 47.6 54.4 49.4 65.9 473 45.4 55.0 39.3 49.4 59.5 39.5 69.1
Hwapocheon 52.4 49.8 47.1 45.7 53.1 48.9 48.5 44.9 55.1 52.0 55.2 36.3
Gwajacheon 50.3 54.4 54.1 55.2 39.1 51.7 54 47.6 53.8 46.3 49.9 36.2
Kyunghocheon No data | 45.4 472 51.2 38.1 48.2 45.1 53.8 50.0 41.1 50.7 51.2
Gumicheon No data | 46.6 47.1 52.5 53.5 44.4 50.3 52.3 439 55.9 41.8 51.7
Dalseocheon 45.0 44.9 41.5 57.1 56.6 48.5 46.4 45.7 48.7 47.4 39.1 343
Dongjungcheon No data | 48.6 52.1 62.2 49.8 61.5 52.8 63.5 62.6 54.1 52.8 65.9
Bonricheon 63.2 53.5 47.9 39.8 66.9 54.1 54.8 67.3 67.0 65.6 64.7 62.5
Sangnamcheon 58.6 60.1 66.8 65.2 63.2 56.2 65.7 54.4 57.5 48.1 58.1 68.4
Youngsancheon 51.4 57.4 48.6 46.0 43.7 47.7 46.0 61.7 64.1 46.0 50.5 63.2
Yonghocheon No data | 44.9 63.5 52.3 55.5 63.9 40.5 51.7 51.0 58.7 50.8 49.8
Changrungcheon | No data | 49.3 49.1 47.5 41.4 49.8 48.4 49.7 53.6 53.3 53.2 49.7
Chodongcheon 64.8 51.7 57.7 67.0 55.8 55.4 62.2 74.4 61.8 53.8 53.5 64.1
Chilwoncheon 47.0 65.4 70.8 68.6 66.1 66.7 56.7 54.8 76.0 573 64.0 34.7
Hyunjicheon 44.6 46.6 379 37.9 30.4 53.8 30.2 52.1 58.0 55.1 52.4 38.4
Avg. 47.6 48.3 49.0 52.3 49.3 50.5 48.4 51.8 54.1 50.4 48.2 50.4
Table 6. Monthly BOD(Unit: mg/L)

Site Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gisegokcheon 9.5 7.4 8.5 4.1 3.2 2.5 2.0 1.8 1.4 3.0 5.5 1.2
Namcheon 3.6 5.4 5.0 2.9 3.3 3.0 5.1 22 3.0 1.5 4.2 49
Yonghacheon 14.2 8.6 9.4 6.4 3.3 43 8.6 3.1 3.4 9.9 8.4 9.8
Toiraecheon 8.8 5.7 4.0 4.2 5.3 5.9 43 3.6 2.8 1.9 43 35
Palgeocheon 9.2 4.6 3.5 2.1 3.2 2.2 23 47 2.1 2.1 3.4 1.7
Hwapocheon 2.1 3.6 3.5 2.6 3.8 4.1 7.9 3.2 3.1 2.1 2.4 2.0
Gwajacheon 3.8 4.2 5.6 5.1 42 5.8 2.6 3.3 1.8 22 1.8 5.6
Kyunghocheon No data 1.3 2.1 1.2 1.9 1.9 4.2 1.5 1.1 0.8 1.4 1.4
Gumicheon No data| 6.1 6.0 4.2 4.2 4.0 4.2 2.5 4.0 1.8 3.1 3.5
Dalseocheon 2.6 1.4 3.7 3.7 2.5 1.8 1.4 2.5 1.4 1.0 1.0 2.0
Dongjungcheon No data| 3.5 3.0 2.8 2.7 2.3 2 1.8 1.3 1.0 1.0 1.6
Bonricheon 3.1 43 5.4 5.6 43 4.6 25 2.3 1.8 0.8 0.7 0.8
Sangnamcheon 1.4 2.4 1.6 5.1 2.6 3.1 2.9 2.3 1.9 2.2 2.0 1.2
Youngsancheon 2.5 2.3 2.4 2.6 4.5 4.0 4.7 2.7 2.1 22 1.5 2.1
Yonghocheon No data| 4.8 5.7 5.7 4.8 3.6 3.6 3.9 2.0 2.2 4.1 1.7
Changrungcheon | No data| 5.2 7.0 5 2.5 1.6 1.4 2.4 1.3 1.6 1.6 2.8
Chodongcheon 1.6 1.8 3.7 2.8 2.8 49 2.7 29 2.7 1.7 1.6 2.2
Chilwoncheon 2.6 23 2.7 3.1 1.4 1.8 1.3 23 1.0 0.8 0.8 3.9
Hyunjicheon 3.3 5.1 5.2 42 3.7 3.8 2.3 22 1.4 0.9 1.4 1.6
Avg. 4.9 4.2 4.6 3.9 3.4 3.4 3.5 2.7 2.1 2.1 2.6 2.8
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Table 7. Monthly T-P(Unit: mg/L)
Site Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gisegokcheon 0.989 0.629 | 0.852 | 0.188 | 0.192 | 0222 | 0.228 | 0.153 | 0.176 | 0.522 | 0.485 | 0.068
Namcheon 0.090 0.114 | 0.088 | 0.071 | 0.082 | 0.098 | 0.199 | 0.120 | 0.122 | 0.098 | 0.100 | 0.080
Yonghacheon 0.418 0.394 | 0.645 | 0.378 | 0.154 | 0.305 | 0.689 | 0.164 | 0.212 | 0.468 | 0.432 | 0.495
Toiraecheon 0.106 0.148 | 0.188 | 0.136 | 0.147 | 0.271 | 0.367 | 0.189 | 0.170 | 0.160 | 0.340 | 0.169
Palgeocheon 0.159 0.110 | 0.096 | 0.067 | 0.084 | 0.116 | 0.232 | 0.128 | 0.098 | 0.096 | 0.137 | 0.063
Hwapocheon 0.136 0.176 | 0.252 | 0.154 | 0.173 | 0.190 | 0.326 | 0.206 | 0.147 | 0.268 | 0.158 | 0.213
Gwajacheon 0.207 0.173 | 0.197 | 0.220 | 0.260 | 0.301 | 0.168 | 0.183 | 0.134 | 0.155 | 0.185 | 0.318
Kyunghocheon No data| 0.173 | 0.183 | 0.276 | 0.408 | 0.236 | 0.303 | 0.138 | 0.222 | 0.138 | 0.159 | 0.148
Gumicheon No data| 0.163 | 0.144 | 0.144 | 0.150 | 0.191 | 0.233 | 0.151 | 0.283 | 0.172 | 0.159 | 0.139
Dalseocheon 0.191 0.133 | 0.129 | 0.108 | 0.085 | 0.097 | 0.142 | 0.255 | 0.140 | 0.117 | 0.162 | 0.123
Dongjungcheon No data | 0.272 | 0.242 | 0.199 | 0.199 | 0.198 | 0.233 | 0.127 | 0.191 | 0.189 | 0.240 | 0.128
Bonricheon 0.170 0.147 | 0342 | 0.300 | 0.123 | 0.156 | 0.146 | 0.109 | 0.109 | 0.160 | 0.208 | 0.084
Sangnamcheon 0.157 0.214 | 0.157 | 0.087 | 0.114 | 0.112 | 0.144 | 0.207 | 0.121 | 0.184 | 0.088 | 0.109
Youngsancheon 0.228 0.116 | 0.091 | o.111 | 0.115 | 0.117 | 0.168 | 0.242 | 0.126 | 0.152 | 0.112 | 0.088
Yonghocheon No data| 0.111 | 0.090 | 0.126 | 0.094 | 0.101 | 0.255 | 0.235 | 0.136 | 0.139 | 0.153 | 0.071
Changrungcheon | No data | 0.187 | 0.235 | 0.356 | 0.267 | 0.191 | 0.278 | 0.237 | 0.178 | 0.210 | 0.209 | 0.264
Chodongcheon 0.055 0.168 | 0.103 | 0.077 | 0.125 | 0.121 | 0.168 | 0.181 | 0.254 | 0.175 | 0.248 | 0.113
Chilwoncheon 0.337 0.149 | 0.157 | 0.146 | 0.162 | 0.142 | 0.227 | 0.202 | 0.123 | 0.129 | 0.141 | 0.312
Hyunjicheon 0.246 0.224 | 0259 | 0.279 | 0.171 | 0.248 | 0.377 | 0.148 | 0.149 | 0.099 | 0.137 | 0.164
Avg. 0.249 0.200 | 0.234 | 0.180 | 0.163 | 0.180 | 0.257 | 0.178 | 0.163 | 0.191 | 0.203 | 0.166
Table 8. WQI and water quality rating
Streams WQI Rating Good Poor

Gisegokcheon 38.6 Poor Jul~Sep Jan~Mar
Namcheon 43 Fair Apr~Jun Oct~Dec
Yonghacheon 32.9 Poor Jul~Sep Jan~Mar
Toiraecheon 35.6 Poor Apr~Jun Jan~Mar
Palgeocheon 42.2 Fair Oct~Dec Jul~Sep
Hwapocheon 38.6 Poor Oct~Dec Jul~Sep
Gwajacheon 45.8 Fair Jan~Mar Apr~Jun
Kyunghocheon 427 Fair Jul~Sep Apr~Jun
Gumicheon 44.8 Fair Oct~Dec Jan~Mar
Dalseocheon 40.4 Fair Apr~Jun Oct~Dec
Dongjungcheon 48 Fair Jul~Sep Jan~Mar
Bonricheon 49.5 Fair Oct~Dec Apr~Jun
Sangnamcheon 43.2 Fair Jan~Mar Oct~Dec
Youngsancheon 41.5 Fair Jul~Sep Apr~Jun
Yonghocheon 47.2 Fair Apr~Jun Jul~Sep
Changrungcheon 51.2 Fair Oct~Dec Jan~Mar
Chodongcheon 43 Fair Jul~Sep Jan~Mar
Chilwoncheon 439 Fair Apr~Jun Jan~Mar
Hyunjicheon 36.1 Poor Oct~Dec Apr~Jun
Avg. 42.5 Fair -
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