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ABSTRACT: Seasonal and year-to-year variations of water quality were observed at six stations in Mokpo Harbor area between 1997
and 2004. Water quadlity(salinity, pH, DIN and DIP) was variable between years. Salinity was significantly low in 1998, while nutrient
concentrations were significantly higher in 1998 than other years. Water temperature, salinity, DO, COD and DIP concentrations
exhibited clear seasonal variations, and these seasonal trends reflected seasonal changes in fresh water discharge from Youngsan
river mouth Water temperature, COD and DIP were significantly higher in August, while salinity and DO reached minimum values
in August. In the station 1(Youngsan river mouth), waters with low salinity are subject to high nutrient inputs from Youngsan river,
while in the station 6 (outside from Mokpo harbor) waters are primarily oceanic. Relationship between water quality parameters
indicates that salinity is the primary factor influencing the COD, DO, pH, Chlorophyll a and. nutrient concentrations in Mokpo harbor
area
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Fig. 1 Location of sampling station in Mokpo Harbor area
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Table 1 Summary of mean * SE of water column
measurements in Mokpo harbor area from 1997 to 2004
Differences between sampling years are indicated by the
corresponding one-way ANOVA F-ratio and associated
p-values

Parameters Mean F-ratio p-value
Temperature  Surface 15.3+20.6 0.34 0.934
(C) Bottom 14.7+05 040 0904
Salinity Surface 20.60.3 625 <0.001
(psu) Bottom 31.1+0.2 550 <0.001
Surface 8.1+0.01 551  <0.001
pH Bottom 8.10.01 292 0007
DO Surface 8.8+0.1 114 0343
(mg/L) Bottom 8.4+0.1 060  0.755
COD Surface 1.6+0.06 258 0015
(mg/L) Bottom 1.4+0.05 123 0.290
NH*-N  Surface 16202 181 0.089
(uM) Bottom 1.3x0.1 359  0.001
NO; -N Surface 1.1520.07 261  0.014
(uM) Bottom 1.21£0.08 427  <0.001
NO3; -N Surface 10.3+0.9 263 0.013
(M) Bottom 9.0+0.9 222 0035
DIN Surface 13.1£09 305 0.005
(M) Bottom 11.4x09 289  0.007
DIP Surface 0.35+0.02 6.75  <0.001
(uM) Bottom 0.43+0.02° 366  0.001
Sus“:'ﬂﬁfs) sl & rface 161407 217 0039
Chlorophyll @ - tace 51404 137 0224
(pg/L)
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Table 2 Summary of mean values and one-way
ANOVA results for seasonal variations of water quality in
Mokpo harbor area from February 1997 to December 2004
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Fig. 2 Annual changes of water quality in Mokpo
harbor area from 1997 to 2004
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tHFig. 2H). $&F714ADIN)Y =5+ 97t ogg ¥
g ngon, 19979l E&3 AZoA 85% 48uMz s+
g7 Uehdoh(Fig. 2D. §&571A(DP)e FEE 1998d &
A Z71 F 2002371x Baske AF§E JERIATHEg.

Parameters February May August November F-ratio p-value
Surface 5.3:0.1 15502 25.7:0.2 14405 7795 <0.001
Temperature
(T)
Bottom 52101 14810.1 24302 143:05 6828 <0.001
Surface 31.2¢02 30904 26.7:1.0 29.610.6 11.7  <0.001
Salinity ’
(psu}
Bottom 31.8:0.1 31.6:02 295:05 31.3:0.2 137 <0.001
Surface 81002 81002 82:003 812001 1.7 0.161
pH
Bottom 81002 81002 812003 81£0.01 23 0.075
DO Surface 11.1:#0.1 83101 73103 84102 894  <0.001
(ne/L) Bottom  11.120.1 8.00.1 6.510.2 8202 1634 <0.001
cob Surface  1.410.1 1.7£0.1 2.010.1 1.3:0.1 90 <0.001
(ng/L) Bottom  1.510.] 15£0.1 1.5£0.1 1.1£0.1 39 0.010
Surfacz .
. 1.1£0.1 17106 21103 16103 11 0.366
NH4' -N osterae
M)
Bottom  1.040.1 12402 16403 1.4x0.3 84 0.476
. Surface 0.8+0.1 - 0.810.1 1.310.1 1.740.2 92 <0.001
NO:» -N
WwM) .
Bottom  0.7:0.1 0910.1 1.740.2 15102 106 <0.001
. Surface 121327 7.1:1.3 10.0£1.7 121212 17 0.168
NOs'-N
(uM)
Bottom 97422  65t1.0 109:27  9.0107 10 0.334
Surface 141222 96213 134119 154111 18 0.148
DIN
(UM}
Bottom 115122 86+09 142:29 114106 15 0.214
DIP Surface 0.27:003 031:0.03 0.39:0.05 0.44:0.04 43 0.006
(M)
Bottom 0.29+0.03 0.36:04 061:0.07 0.46:0.04 94 <0.001
Suspended
solid Surface 18215 154113 169120 14.0+09 15 0.212
(mg/L)
Chl hytt
‘:";’;I’)’ ® Surface 53:05 5106 60:10  41:09 10 0384
ug/l.
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Fig. 3 Seasonal variations of water quality in Mokpo
harbor area from February 1997 to December 2004
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Table 3 One-way ANOVA results of water quality for
surface and bottom in Mokpo harbor area from February
1997 to December 2004

Parameters Surface Bottom F-ratio p-value

Salinity (psu) 29.6+0.3 31.13x02 16.2
COD(me/L)
DIP(uM)

<0.001
163006 1.4+005 88  0.003

0.35%0.02 0.43+0.02 65 0.011
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Table 4 Pearson correlation between ° environmental
parameters of surface water in Mokpo harbor area from

1997 to 2004 (ns= not significant, *= p<0.05, **= p<0.01)

Temp Salinity pH DO COD NHyY NO; NOy DIN DIP Ch.a SS

Temp.
)
Salinity
{psu)

pH ns 0.16" 1

DO
-0.75" 029"
¢ ) 0.75 ns 1

coDn
(mg/L)
NH¢-N
(uM)
NOz -N
uM)
NOs'-N
M)
DIN
M)
DIP
(uM)

028" ' -0246" 018" -0.16 1

017 -016° ns -016" ns 1

021" ‘,-0.23" -031" -0.38" ns ns 1

ns 045" ns ns 016 ns 016 1

ns  -049" -0U7° ns 015 ns 026" 096" 1

ns  -018° 031" 020" 023" ns -026" ns ns ns 1

ns ns 027" 021" -047° -020" ns ns ns  ns ns 1
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