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Abstract — To understand characteristics of the water quality on the coastal boundary on tidal flat, field obser-
vations between 2008 and 2009 were undertaken twice a month at five coastal areas (Muan bay, Tando bay,
Hampyeong bay, Shinan Jido and Yeongkwang coastal areas). Yearly water temperature difference was large
with the range between 1.3 °C and 31.1 °C. Salinity was about 32 but was the lower less than 20 for the heavy
rainfall season. DO was high in winter and low in summer according to the variation of water temperature. pH
represented the variation similar to DO. Suspended solid was averagely high over 100 mg/l in Yeongkwang
coastal area, especially. COD did not revealed large variation with the value of about 1 mg/l. DIN and DIP con-
centration were high when freshwater was highly input in summer. DIN concentration was low for winter and
early spring but DIP concentration did not show the seasonal variation with the continuous increase from July
2009 to December 2009. Chlorophyll a appeared high for spring with approximately 10 pg/l and was higher for
summer in Yeongkwang coastal area than other sites. The results of principal component analysis conducted to
compare the characteristics of water quality observed in study areas showed the distinguishable features as follows.
The freshwater input fluctuation appeared as the first factor in Muan and Tando bays, and the change of water
temperature was the first factor in Shinan Jido and Yeongkwang coastal areas. The influence mixed with the variation
of freshwater outflow and the change of water temperature in Hampyeong bay was to be the first factor.
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Fig. 1. Location of sampling stations in the west coast of Jeonnam
(@: Muan bay, O: Hampyeong bay, l: Tando bay, []: Shinan Jido,
% : Yeongkwang).
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Fig. 2. Monthly variation of mean air temperature in the Mokpo area from January 2008 to December 2009.
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Fig. 3. Monthly variation of precipitation in the west coast, Jeonnam from January 2008 to December 2009 (YK: Yeongkwang, HP: Hampy-

eong, MA : Muan, JD : Shinan Jido).
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Fobnko] =22 2.1~30.8 °C(16.6£8.8 °C), B2 15.6~32.8
(29.9£3.3), DOE 6.17~13.26 mg/1(9.16+2.12 mg/) .= YRt}
pHE 7.77~8.43(8.03£0.14), SSE= 5~220 mg/I(30:£34 mg/l), COD=
0.97~3.48 mg/1(1.69£0.54 mg/l), DINZ 0.064~1.613 mg/I(0.366+

0.313 mg/l), DIPX= 0.007~0.094 mg/1(0.034+0.018 mg/1)2] H9 =
UEPEO ™, Chl-a&= 0.23~28.20 pug/l(6.36+6.47 pg/le]3ith. &1
o] 222 13-29.9°C(15.9+9.0°C), G2 24.4~34.3(31.2+2.0),
DOE= 6.16~13.06 mg/1(9.00£2.06 mg/1)© % ERSHTY, pH= 7.87~8.39
(8.01£0.11), SSE= 3~335 mg/I(25+46 mg/l), COD= 0.88~2.32 mg/l
(1.45+0.33 mg/l), DINS 0.053~1.107 mg/1(0.241:£0.196 mg/l), DIP=
0.007~0.069 mg/1(0.027+£0.013 mg/1)2] W2 0™, Chl-a:= 0.34~
21.78 ug/l(3.99+4.52 pg/yel Ak &P Tk F2 2.0~32.0°C
(16.749.0 °C), GE-& 21.2~32.9(31.1+2.2)F JEPFI DO= 631~
12.88 mg/I(9.04+1.99 mg/l), pHE 7.73~8.27(8.00+0.12), SS+=
8~642 mg/l(67+98 mg/l), COD= 1.14-2.75 mg/I(1.65£0.37 mg/)S) W
A9 DINS 0.146~1.792 mg/1(0.407+0.291 mg/l), DIPE=
0.016~0.117 mg/1(0.037+0.017 mg/l), Chl-a=  0.03~45.26 ng/
1(6.62+7.08 pg/) 0% WFERSITE A RS 22 4.0~27.3°C
(15.0+7.7 °C), GHE-& 30.0~32.8(31.9+0.7), DO 6.48~11.59 mg/
1(8.88+1.81 mg/)Z JEFSLTE pHi= 7.80~8.25(7.95+0.10), SSi=
16~324 mg/I(94£62 mg/l), CODE= 0.71~2.45 mg/I(1.27£0.32 mg/
D2l o DINS 0.132~0.466 mg/l(0.241£0.076 mg/l), DIP
= 0.018~0.046 mg/1(0.029+£0.007 mg/l), Chl-a: 0.27~12.31 pg/
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Fig. 4. Variations of Temperature, Salinity, DO and pH in the study areas from January 2008 to December 2009 (MA : Muan bay, TD :
Tando bay, HP : Hampyeong bay, JD : Shinan Jido, YK : Yeongkwang).
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0.44 mg/1)° 2 LJERE O™ DINS 0.135~5.557 mg/I(0.499+0.754 mg/
), DIPX= 0.015~0.092 mg/I(0.036+0.015 mg/l), Chl-at= 1.24~30.42 pg/
1(11.66+7.42 ng/HATH.
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Fig. 5. Variations of SS, COD, DIN, DIP and Chl-a concentration in the study areas from January 2008 to December 2009.
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FHE7] Wi o & AL ¥t DINS DIPE= AR SS9 2] #3325 Ho|thrt 20091 7€ o]F A F7sh= A3 Ko, 3l
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Table 1. Correlation matrix between analytical parameters of surface water in the study areas

nor2

Temperature Salinity DO pH SS COD DIN DIP Chl.-a
Salinity -0.496
DO -0.847 0.411
pH -0.401 -0.074 0.613
SS 0.395 -0.189 -0.218 -0.114
MA COD 0.301 -0.670 -0.339 0.025 0.177
DIN 0.458 -0.894 -0.440 -0.055 0.134 0.774
DIP 0.592 -0.777 -0.717 -0.283 0.103 0.582 0.818
Chl-a -0.190 -0.301 0.417 0.588 0.193 0.254 0.211 -0.198
Precipitation 0.513 -0.892 -0.394 0.087 0.167 0.700 0.872 0.747 0.213
Salinity -0.549
DO -0.889 0.445
pH -0.252 -0.031 0.392
SS -0.173 0.252 0.184 -0.127
TD COD 0.256 -0.263 -0.453 -0.196 -0.268
DIN 0.569 -0.871 -0.521 -0.080 -0.160 0.344
DIP 0.569 -0.768 -0.671 -0.121 -0.172 0.382 0.834
Chl-a -0.150 0.053 0.291 0.073 0.455 -0.257 -0.074 -0.373
Precipitation 0.523 -0.762 -0.437 0.017 -0.028 0.146 0.900 0.728 -0.053
Salinity -0.480
DO -0.860 0.387
pH -0.350 -0.137 0.433
SS 0.044 0.226 -0.106 -0.325
HP COD 0.271 -0.354 -0.207 -0.160 -0.168
DIN 0.431 -0.723 -0.285 -0.056 -0.020 0.443
DIP 0.641 -0.730 -0.678 -0.170 -0.102 0.208 0.533
Chl-a -0.079 0.056 0.201 0.168 0.205 0.152 0.265 -0.353
Precipitation 0.514 -0.720 -0.453 -0.040 -0.062 0.260 0.588 0.671 -0.085
Salinity -0.711
DO -0.898 0.643
pH -0.216 -0.087 0.297
SS -0.420 0.414 0.284 -0.305
D COD 0.201 -0.278 -0.280 0.014 -0.263
DIN 0.225 -0.440 -0.262 0.038 -0.238 0.308
DIP -0.039 -0.153 -0.223 0.087 -0.064 0.296 0.468
Chl-a -0.100 0.245 0.337 0.010 0.061 -0.234 0.034 -0.499
Precipitation 0.460 -0.469 -0.405 -0.008 0.071 -0.160 0.451 -0.075 0.019
Salinity -0.231
DO -0.861 0.129
pH 0.018 -0.135 0.071
SS 0.048 0.013 0.046 -0.353
YK COD 0.503 -0.585 -0.406 -0.192 0.119
DIN -0.251 -0.687 0.254 -0.161 0.037 0.296
DIP -0.210 -0.396 0.045 -0.371 0.027 0.183 0.464
Chl-a 0.602 -0.224 -0.363 0.190 0.171 0.216 -0.007 -0.565

Precipitation 0.570 -0.529 -0.394 0.388 0.041 0.284 0.135 -0.087 0.577
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Table 2. Eigenvalues, variance and cumulative variance of analytical seawater factors

Principal Component Factor 1 Factor 2 Factor 3 Factor 4
Eigenvalue 4.5 2.6 1.3
MA Variance(%) 45.0 26.0 13.4
Cumulative Variance(%) 45.0 71.0 84.4
Eigenvalue 4.0 1.9 1.8
TD Variance(%) 39.5 18.7 17.9
Cumulative Variance(%) 39.5 58.2 76.2
Eigenvalue 4.0 1.8 1.5
HP Variance(%) 39.8 18.2 14.9
Cumulative Variance(%) 39.8 58.0 72.9
Eigenvalue 2.8 1.9 1.6 1.4
D Variance(%) 28.3 18.8 16.0 14.5
Cumulative Variance(%) 28.3 47.1 63.1 77.7
Eigenvalue 2.5 2.4 2.1 1.4
YK Variance(%) 24.8 23.9 21.1 13.8
Cumulative Variance(%) 24.8 48.7 69.8 83.7




Table 3. The Varimax-rotated R-mode factor pattern

Factor 1 Factor 2 Factor 3 Factor 4 Communality

Temperature 0.47 -0.59  0.48 0.80
Salinity -0.94 -0.03 -0.14 0.90
DO -0.44  0.80 -0.24 0.90
pH 0.07 0.85 -0.10 0.74
SS 0.06 -0.02 0.95 0.91

MA
COD 0.81 0.07 0.10 0.67
DIN 096 -0.05 0.05 0.92
DIP 0.83 -045 -0.01 0.89
Chl.-a 024 0.82 031 0.82
Rainfall 0.93  0.01 0.11 0.88
Temperature 0.60 -0.58 -0.14 0.71
Salinity -0.92 0.00 0.12 0.85
DO -0.50 073 0.28 0.86
pH 0.10 0.85 -0.10 0.74
™ SS -0.11  -0.15  0.83 0.73
COD 020 -0.40 -0.48 0.44
DIN 095 -0.13 -0.07 0.93
DIP 0.82 -026 -0.28 0.83
Chl.-a -0.01  0.14  0.81 0.68
Rainfall 093 -0.03 0.06 0.86
Temperature  0.70 0.50 -0.15 0.77
Salinity -0.90 022  0.00 0.86
DO -0.61 -0.60 0.30 0.82
pH -0.05 -0.82 0.11 0.69
SS -0.21  0.68  0.32 0.61
HP COD 050 0.03 037 0.39
DIN 0.80 -0.01 041 0.81
DIP 083 0.15 -037 0.85
Chl.-a -0.05 -0.01  0.90 0.82
Rainfall 0.82 0.00 -0.05 0.68
Temperature -0.96 -0.02  0.13 0.01 0.95
Salinity 073 -0.15 -039 -0.25 0.77
DO 089 -028 -0.15 0.16 0.91
pH 029 -0.04 0.16 0.78 0.71
D SS 046 -0.10 0.10 -0.76 0.81
COD -0.25 059 -0.07 030 0.50
DIN -0.14 027 082 0.20 0.80
DIP 0.12 0.84 035 0.03 0.85
Chl.-a 0.17 -0.75 0.09 0.14 0.62
Rainfall -0.40 -0.28 0.76 -0.18 0.84
Temperature  0.91 0.00 035 0.03 0.95
Salinity -0.20 -0.93 -0.14 0.10 0.93
DO -0.94 0.07 -0.07 0.05 0.90
pH -0.17  0.01 0.57 -0.69 0.83
YK SS -0.05 0.04 0.17 0.89 0.82
COD 0.60 053 -0.03 0.19 0.68
DIN -0.25 0.87 -0.09 0.12 0.84
DIP 002 055 -0.72 0.03 0.81
Chl.-a 034 0.07 083 0.19 0.85
Rainfall 039 043 0.63 -0.16 0.76
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