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Abstract

The in situ observations and the seawater analyses were conducted for 3 years from
August 1996 to August 1999 in order to elucidate and evaluate seasonal variations of
marine water quality and trophic state in Mokpo harbour of Korea. Compared the
seasonal seawater qualities of Mokpo harbour with the OECD standards of trophic
classification in parameters such as Secchi depth, dissolved inorganic nitrogen, phosphate
phosphorus and chlorophylli-a, the trophic level of seawater in Mokpo harbour was
evaluated to be in mesotrophic or eutrophic state through all 4 seasons and to be in
eutrophic state, particularly in summer. The estimation of pollution index by
eutrophication showed the seawater quality of Mokpo harbour to deteriorate and fall
under the regular grades through all 4 seasons, although the seawater quality of Mokpo
harbour was evaluated to be equivalent to the second or third class of the Korean
seawater quality standards in view of COD values. The results of eutrophication index
estimation showed the high potentiality of red tide occurrence in Mokpo harbour,
particularly in summer or fall. In the light of the average atomic ratioc of N/P in
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seawater, the limiting nutrient factor against the growth of phytoplankton was concluded

to be phosphorus rather than nitrogen in Mokpo Harbour.

Keywords : Marine water quality, Trophic
Eutrophication index, Red tide
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Fig. 1 Sampling stations in Mokpo harbour.
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Table 1 Classification of trophic state in the OECD eutrophication program (Vollenweider{1982})

Parameter Oligotrophic Mesotrophic Eutrophic Hypertrophic
Secchi depth{m) 54~28.3 15~31 0.8~7.0 0.4~05
Nitrogen(mg/ £ ) 0.307~1.387 0.361 ~1.630 0.393~6.100
Phosphorus(mg/ £ ) 0.003~0.018 0.011~0.096 0.016~0.386 0.750~1.200
Chlorophyll-a(mg/m’) 0.3~45 3.0~11.0 27~78.0 100~150
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Table 2 Seasonal mean results of seawater analyses for the entire Mokpo Harbour for 3 years (1996 to

1999)

Season| Year 1996 1997 1998 1999
Items Month | Aug. | Jan. | Apr. | Aug. | Nov.| Feb. | Apr. | Jul. | Nov. | Feb. | Apr. | Aug.
Secchi Depth (m) 13| 20| 17| 24| 22| 16| 19 16| 25| 25| 27 08
COD Surface (S) 351 228] 305! 1.23| 327 254 1.71] 181 2.48| 1.42| 3.14| 3.25
(ng/ 1) Bottom (B) 248| 227 2.62{ 022] 341 234 0.92| 1.38| 2.60| 165 2.12| 1.66

Mean(S & B) 3.00| 2.28| 2.84] 0.73] 3.34| 2.44| 1.32| 1.60{ 254] 154 2.63] 2.46
DIN Surface (S) 0.678} 0.196} 0.216] 0.387! 0.151] 0.235] 0.251| 0.255| 0.329| 0.119] 0.215| 0.575
(ng/ ) Bottom (B) 0.261] 0.156 0.187; 0.375( 0.113] 0.243} 0.229 0.334| 0.340| 0.160| 0.242} 0.195
Mean(S & B) | 0.470| 0.176] 0.201| 0.381| 0.132] 0.239} 0.240] 0.320] 0.335] 0.140; 0.229]| 0.385
DIP Surface (S) 0.011{ 0.030| 0.007| 0.029( 0.018} 0.016] 0.016| 0.033] 0.016| 0.009| 0.007{ 0.010
(ng/ 1) Bottom (B) 0.026( 0.029] 0.020| 0.033 0.022| 0.022| 0.019| 0.064] 0.019| 0.010{ 0.028{ 0.029
Mean(S & B) | 0.018] 0.029] 0.013} 0.031] 0.020] 0.019] 0.017] 0.048| 0.017{ 0.009| 0.018| 0.020
Chl-a Surface (S) 26.72] 2.18| 1595| 1.32] 6.91] 21.44] 6.12] 12.07| 6.81| 865| 5.92| 14.65
(mg/ ) Bottom (B) 1.38] 1.73] 2.78] 1.70| 382 768 9.22| 355 3.73| 12.08] 4.17| 520
Mean(S & B) | 14.05| 195 937 151| 5.36| 1456 7.67| 7.81] 5.27| 10.37| 5.05 9.93
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Fig. 3 Seasonal variations of mean COD in the entire Mokpo harbour for 3 years from 1996 to 1999.
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EE5% HZAdA AZ 0.009~0.030mg/ ¢ 9+ 001 HAA HHMZ FIF~FSY FHY 542 =2
0~ 0029mg/2 2A, OECD9 4gJdvtA ¥F 7|& Fou, E3 Al YoM EFF fHELE
of gt BE A FAY AHE Bgoy, ¥ om FHoME F4Y AdHyg EAHL U
shA ol = E’_M—ioi FAY~FAY AdE Y BUdoy, AZdAe HEY~FTIYE e
BT 282 Z2ZH AFY AFZdM 0 EAHE B2t ExgssieEEuAddy sbs
Akol e AAAo] AHA HMHoR =9 Y o] AlZt® 19989 89 o]Fox  E ¥ gle
AA471F9 OF4 715 0015mg/ L& %439 Chlorophyll-aZt Z4sts A5E F3sA e
msa9 4% 2oy, 53 siAds mMs WA gych
FE& 295t 5899 A& Rl dHE=E 24 9] Chlorophyll-a % T2 AAod
A0 BxgdETEoAggdd 7rsol AlF Histe stAY EA YEve ATE HYe
19983 8¥ °] AE Ex3tel ikelel #a AZE49 Chlorophyll-a ¥E=& 2318 344
e AEZE A JER ged @A JEigTh o9 ol FEF AE9
[2000)). A4tA -4 AZA ¥HELS &£E&EF7]24 Chlorophyll-a 5% Abol7b ZA uvEeives 32
%9 WEF Chlorophyll-a 559 ®FH ¥ A Ao 7198 ¥t ohvjel Aol
AZE e Aoz Bt TR HYFe A= 2 EFAME FEA
gFo] gusle] HEEHIAEC] UHoR %’5!
(5) ¢ =4 a(Chlorophyll-a) stA Rt EBlFFo] A EaAY vlgd A
Table 29} Fig. 60l A|Al& vis} Zo] AEZH Zodixe A ZFo AY golM A8 %‘%‘ﬁ
A2 AAYE AEY s+el Chlorophyll-ax E9 FAo] u|eksl7] oz A"t
FAQ HE BE3 AFAM 4z 592~159mg  [1997b)). 28U A EEA ol gAY ksl o
/e 278~9.22mg/m, StAS]l A BEFH AF  AEFol JtEE EA, FA 2 FA=
oA 247t 1.32~26.72mg/m' ¢+ 1.38~5.20mg/m’, 5  Chlorophyll-ad] w3 T ZEF9 A4 79 =
300 = — - = B
° - -0- - Surface(S) ---A-- Bottom(B) —e—Mean(S&8) |
250 F &- - B ceee g
E 20.0
E )
(P '
= 15.0 |
5
o
= 10.0 -
© i
5.0
0.0 .
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Fig. 6 Seasonal variations of mean chlorophyll-a in the entire Mokpo harbour for 3 years (1996 to

1999).
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Table 3 Seasonal variations of poliution index by eutrophication(Ple) and eutrophication index(&l) for
surface and bottom fayers of the entire Mokpo Harbour from Aug. 1996 to Aug. 1999

Season| Year 1996 1997 1998 1999
Items Month | Aug. | Jan. | Apr. [ Aug. | Nov.{ Feb. | Apr. | Jul. | Nov. | Feb. | Apr. | Aug.
Surface (S) 10.60| 4.10f 3.62| 6.28| 3.68] 4.01} 4.14} 560 538 2.28] 345 9.05
Ple Bottom (B) 462| 368 345 6.07] 3.32] 428} 3.76| 865 560| 3.16| 4.24| 3.85
Mean(S & B) | 7.61| 3.89 354 6.18| 3.50{ 415 395 7.13| 549 2.72{ 3.85| 6.45
Surface (S) 1762 860; 3.27) 887 593| 485 514| 959 9.38| 9.38] 2.86| 16.08
EI Bottom (B) 11.30| 6.65| 6.87] 2.00f 550{ 7.89| 3.25| 17.88| 17.88| 10.54] 2.70! 6.20
Mean(S & B) | 14.46| 7.63| 5.07| 544} 5721 637 4.20| 13.74| 13.63| 9.96| 2.78] 11.14
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Fig. 7 Seasonal variations of mean pollution index by eutrophication{Ple) in the entire Mokpo harbour for

3 years from 1996 to 1999.
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Fig. 8 Seasonal variations of mean eutrophication index(El) in the entire Mokpo harbour for 3 vyears
from 1996 to 1999.
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