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Abstract

The Nakdong river is both a natural resource crucial to underwater ecosystems and a water source for
its basin’s residents. Industrial wastewater and domestic sewage must meet the relevant standards for
discharged water before they can flow into the river. The correlation between old and new measures
of organic matter was examined using water quality data from 50 monitoring locations in the main
stream of the Nakdong river. The coefficient of determination (R?) for total organic carbon (TOC), the
new measure of organic matter, and chemical oxygen demand (COD), the old measure of organic
matter, in the main stream of the Nakdong river was 0.6134, indicating high correlation. Water quality
at each location assessed using TOC and COD showed disparities that cannot be ignored: quality
appeared higher when evaluating the main stream of the Nakdong river using TOC instead of COD.
Therefore, there remains a need to review water quality ratings based on TOC; continuous monitoring
of COD is also required. In addition, the cause of the difference should be clearly identified to help
assess artificial sources of pollution and natural factors affecting organic matter. Water management
of the Nakdong river will then be possible using the water quality rating.
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Table 1. Standards for the living environment based on TOC/COD

Grade TOC (mg/L) COD (mg/L)
Ia Less than 2 Less than 2
Ib Less than 3 Less than 4
I Less than 4 Less than 5
I Less than 5 Less than 7
v Less than 6 Less than 9
\" Less than 8 Less than 11

VI More than 8 More than 11
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Fig. 1. Correlation between TOC and COD using the standard for the living environment.
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Fig. 2. Correlation between TOC and COD in the Nakdong river (S1-S50; n = 17,376).
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Fig. 3. Correlation between TOC and COD in the Nakdong river (Yi, 2017, modified).
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Fig. 4. TOC concentrations in the Nakdong river (Jan. 2007-Dec. 2017, S1-S50, n = 17,376; Kim, 2019).
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Fig. 5. COD concentrations in the Nakdong river (S1-S50, n = 17,992; Kim, 2019).
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Table 2. Rating results for standards of the living environment in the Nakdong river (S1-S50, n = 13,340; Kim, 2019)
Site Toc COD Data

la Ib I I v \ VI la Ib I it v v VI ()

S1 53 20 4 2 0 0 0 27 43 1 0 0 79
S2 42 28 2 0 0 0 69 10 0 0 0 0 0 79
S3 259 119 14 3 1 0 1 22 300 60 13 1 1 0 397
S4 11 2 0 0 0 0 0 9 1 2 0 1 0 13
S5 10 3 0 0 0 0 0 9 2 1 0 1 0 13
S6 76 5 1 0 0 0 0 13 59 9 1 0 0 0 82
S7 303 85 24 6 0 5 1 29 319 46 21 6 0 3 424
S8 125 199 30 0 2 3 0 5 235 90 24 2 2 1 359
S9 12 52 14 3 1 0 0 0 28 32 20 2 0 0 82
S10 45 240 56 10 5 2 1 0 110 158 75 12 3 1 359
S11 11 53 13 4 1 0 0 0 30 30 21 1 0 0 82
S12 40 227 117 23 9 6 4 1 174 165 67 10 5 4 426
S13 13 55 9 4 1 0 0 0 36 26 18 2 0 0 82
S14 33 63 14 0 0 0 0 61 30 20 3 0 0 114
S15 33 39 6 0 0 0 2 44 23 10 2 0 0 81
S16 36 36 6 1 1 0 0 1 36 28 11 3 1 0 80
S17 20 133 108 22 3 1 1 73 195 120 87 1 0 0 288
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Table 2. Continued

Site Toc COD Data
Ta Ib I I v \4 VI Ta Ib I Jil§ v \Y VI (n)
S18 44 44 15 7 0 1 0 1 34 37 36 2 1 0 111
S19 3 101 122 38 15 5 1 31 204 91 142 4 1 0 285
S20 70 208 157 36 15 4 2 159 287 178 134 4 2 0 492
S21 36 59 11 6 0 0 0 29 59 33 43 2 0 0 112
S22 0 82 132 60 12 4 1 0 25 83 157 21 4 1 291
S23 14 33 14 9 2 1 0 0 57 12 3 1 0 0 73
S24 15 117 157 83 24 7 3 0 54 109 192 43 5 3 406
S25 0 36 178 69 20 1 0 0 12 62 201 27 2 0 304
S26 28 169 101 44 15 3 0 0 21 77 220 37 3 2 360
S27 1 48 30 3 0 0 0 0 4 14 50 13 1 0 32
S28 71 195 95 27 12 2 0 30 87 223 53 6 3 402
S29 29 169 85 29 3 0 0 6 47 219 42 1 0 315
S30 15 63 29 5 2 0 0 0 6 24 58 21 4 1 114
S31 1 27 31 15 7 0 0 1 6 46 30 3 0 86
S32 1 130 166 59 1 0 0 3 22 182 120 29 4 360
S33 0 1 74 218 104 21 0 0 0 7 241 162 6 2 418
S34 34 132 207 108 35 9 0 0 0 23 291 178 24 9 525
S35 0 7 105 170 86 29 9 0 0 17 228 132 21 8 406
S36 19 90 146 27 4 0 0 20 57 121 76 9 4 287
S37 1 3 93 146 65 0 0 2 11 174 124 5 1 317
S38 18 87 81 17 10 0 0 23 57 100 30 3 2 215
S39 0 35 185 119 44 17 6 0 1 59 239 89 13 5 406
S40 4 174 97 15 3 1 1 0 26 80 162 57 3 335
S41 0 23 155 102 40 0 0 1 27 215 75 4 1 323
S42 20 121 49 10 8 2 0 0 22 67 91 27 1 210
S43 0 42 185 116 47 15 1 0 2 54 239 96 13 2 406
S44 18 152 97 17 3 0 0 0 24 68 122 65 5 3 287
S45 0 33 209 101 46 13 3 0 3 46 258 80 15 3 405
S46 30 174 99 18 4 2 0 0 34 69 148 70 4 2 327
S47 0 65 249 120 36 19 3 0 1 80 306 76 24 5 492
S48 0 35 211 109 31 12 3 0 1 61 254 67 12 6 401
S49 30 173 118 19 2 4 0 3 27 72 172 61 6 5 346
S50 2 49 222 87 25 14 2 0 2 55 251 67 17 9 401
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Fig. 6. Cumulative ratio of TOC and COD grade for the Nakdong river using the standard of the living environment (S1-S50,
n =13,340; Kim, 2019).
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