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To determine the autochthonous COD caused by the production of phytoplankton, three different
methods were used simultaneously utilizing several environmental factors and applied to the Nakdong
Estuary. From the estimation of the tropic state index, tropic level in the Nakdong Estuary was found
to be in excess of eutrophication level at all area studied. The percentage of autochthonous COD in
total COD was largest in summer and in station No. 6 (43.5%). Using of the relationship between COD
and salinity was not appropriate for the evaluation of the autochthonous COD due to discrepancy with
other results evaluated. However, the evaluations of autochthonous COD obtained from the ACOD and
the relafionship between COD and chl.a were found to be proper methods, resulting in a relative error

less than 20% for all of the area investigated.
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Fig. 1. Location of sampling stations in Nakdong
estuary.
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Table 1. Range and mean values of water quality parameters in Nakdong estuary

St. No. CoD Salinity Chla DIN POS"-P
mg/l %o ug/t pg-at/l pg-at/l

1 Range 0.63~343 21.08~33.34 1.13~60.61 2.78~68.50 0.23~2.23
Mean 211 29.53 14.55 25.86 097

2 Range 1.33~423 3.16~32.91 2.48~53.78 6.07~249.64 0.29~2.74
Mean 2.69 23.30 18.73 71.29 119

3 Range 0.59~3.83 25.63~33.32 1.03~42.12 2.50~74.36 0.07~132
Mean 2.08 30.15 13.26 2421 0.68

4 Range 1.45~5.38 5.65~29.50 2.28~67.09 1.93~343.79 0.07~2.55
Mean 2.67 19.33 22.32 108.00 0.97

5 Range 1.13~4.64 6.55~32.49 1.31~46.39 1.14~288.64 0.10~1.52
Mean 2.36 24.60 15.58 8443 0.77

6  Range 0.47~3.75 26.51~33.52 151~46.10 0.93~70.57 0.10~1.03
Mean 207 3112 14.87 23.79 0.58

7  Range 1.10~347 25.83~33.95 1.21~28.68 1.00~7043 0.10~1.16
Mean 219 3111 11.57 20.29 0.61

Table 2. Eutrophic state indices for each samp-
ling site in Nakdong Estuary

Station Seasons
Spring  Summer Autumn  Winter
1 114 264 183 6.0
2 91.9 96.8 374 352
3 131 5.0 115 76
4 90.1 111.0 67.5 46.6
5 101.3 55.4 9.0 334
6 93 17 55 78
7 5.9 52 9.2 92
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Fig. 2.

Seasonal variation of autochthonous COD
by each evaluating method for each sta-
tion in Nakdong Estuary.

Method 1 : evaluating method for ACOD
Method 2 : evaluating method for a rela-
tionship between COD and sa-
linity

evaluating method for a rela-
tionship between COD and
chlorophyll a

Method 3 :
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Table 3. Percentage of autochthonous-COD in total-COD by each evaluating method

Evaluating station No.
Season
method 1 2 3 4 5 6 7
Spring v 280 218 225 18.1 25.8 24.3 142
22 26.0 235 19.3 114 93 216 92
3 171 22.3 138 314 235 26.6 234
mean 237 225 185 203 195 24.2 156
Summer 1 392 306 462 339 412 456 421
2 273 27.0 405 19.2 26.0 417 355
3 25.6 31.2 386 49 389 431 4.0
mean 307 206 418 327 354 A3h 405
Autumn 1 28.6 10.1 239 138 13 140 21.0
2 219 175 20.2 14.1 20.3 180 26.8
3 165 104 16.3 25.1 98 11.9 149
mean 22.3 127 20.1 177 138 146 20.9
Winter 1 105 6.8 9.1 64 63 115 59
2 108 138 75 24 79 114 152
3 05 71 44 169 42 83 14
mean 7.3 92 70 86 6.1 104 75

1) evaluating method for ACOD

2) evaluating method for a relationship between COD and salinity
3) evaluating method for a relationship between COD and chl.a
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Fig. 3. Relationships between COD and salinity
for evaluating autochthonous COD Nak-
dong Estuary.
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Station Regression equation r
1 COD=0.0199 Chlat+1.82 0.383
2 COD=0.0284 Chlat+2.16 0.504
3 COD=0.0298 Chla+1.68 0434
4 COD=0.0440 Chlat+1.70 0.701
5 COD=0.0346 Chla+182 0.509
6 COD=0.0320 Chla+1.60 0.566
7 COD=0.0300 Chlat1.85 0.399
COD: mg/l, Chl.a: ug/l
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Fig. 4. Relationships between COD and chl.a for
evaluating autochthonous COD in Nak-

dong Estuary.
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Fig. 5. Comparision of autochthonous CODs by
the evaluating method in summer in Nak-
dong Estuary.
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