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Abstract — In order to reveal the long-term variations of water quality in Jinhae Bay, water qualities had been moni-
tored at 9 survey stations of Jinhae Bay during 2000~2012. The surface and bottom waters concentrations of chemi-
cal oxygen demand (COD), dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorus (DIP), and
chlorophyll-a (Chl.-a) were higher at the survey stations of Masan Bay than the stations of other Bays. Especially,
station 1 which is located at the inner area of Masan Bay had the highest values in the concentrations of COD, DIN,
and Chl.-a because there were terrestrial pollutant sources near the station 1 and sea current had not well circulated
in the inner area of Masan Bay. In factor analysis, the station 1 also had the highest factor values related to factors
which increase organic matters and nutrients in surface and bottom waters of Masan Bay. However, the stations
(st.5, st.6, st.7, st.8, and st.9) of other Bays had lower values of the factors. In time series analysis, the COD concen-
trations of the bottom waters at 8 stations except for station 1 distinctly decreased. However, the COD concentra-
tions of the surface waters showed no distinct decrease trends at all stations. In the concentrations of nutrients (DIN
and DIP) of both surface and bottom waters, there were tremendous decrease trends at all stations. Therefore, these
distinct decrease trends of the COD in bottom waters and the nutrients in surface and bottom waters of Jinhae Bay
could have been associated with water improvement actions such as TPLMS (total pollution load management system).
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Fig. 1. The location of monitoring stations ([_]: special management coastal area).
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Table 1. Mean and standard error of water quality in each survey station during 2000~2012

st.1 st.2 st.3 st.4 st.5 st.6 st.7 st.8 st.9

Temp. s 16134021 15934019 1620+0.12 1638+0.15 1651+0.12 16.13+0.19 1656+0.22 1648+024 16.66+0.20
(°C) b 1475+011 14.04+0.11 1429+0.15 14.88+0.14 1439+021 14.04+0.17 1445+0.16 15.07+0.16 14.04+0.16
Salinity s 29.56+0.63 3049+045 31.19+030 3142+026 31.92+027 31254031 3113031 2926+0.72 30.45+047
(psu) b 31.63+0.17 3251+0.10 3253+0.12 3244+0.15 33.19+0.13 3247+0.16 3257+0.10 31.66+0.12 32.52+0.10
oH s 806+006 814+003 815+0.03 8.18+0.03 &11+0.03 810+0.02 8.06+0.03 804+0.03 8.09+0.03

b 796+0.04 797+002 803+002 807+0.02 803+0.02 7.95+002 795+003 797+0.02 7.96+0.02

DO s 898+038 9.17+030 946+034 10.17+041 886+025 9.12+032 892+024 874+029 871+025
(mg/L) b 733+040 6.88+029 8.02+028 858+034 801+0.19 7.00+£027 744+030 7.57+020 7.16+0.15
COD s 3.19+012 257+007 234+0.16 247+0.10 1.71+0.18 223+0.13 1.89+0.13 223+0.13 2.05+0.15
(mg/L) b 271+0.10 192+0.11 203+0.15 226+0.13 133+0.12 1.82+0.13 1.77+0.13 197+0.12 1.65+0.11
DIN s 0.391+0.079 0.240+0.056 0.194+0.034 0.198+0.058 0.106+0.011 0.115+0.024 0.091+0.018 0.160+0.032 0.157 +0.026
(mg/L) b 0.326+0.060 0.254+0.045 0.199+0.035 0.173+0.042 0.128+0.010 0.134+0.019 0.104+0.019 0.156+0.023 0.131+0.018
DIP s 0.054+0.015 0.041+0.011 0.034=0.010 0.056=0.018 0.020=0.004 0.026+0.007 0.018=+0.003 0.024+0.003 0.021 = 0.004
(mg/L) b 0.053£0.014 0.049+0.010 0.035+0.007 0.047+0.014 0.023+0.004 0.027+0.004 0.023 +0.004 0.027 £ 0.004 0.027 = 0.003
(msgs/’L) s 883+086 7.02+088 537+030 7.02+0.75 644+0.67 6.13+136 436+045 801+0.74 6.86+1.06
(Cphgl/f; s 15.86+2.03 10.08+1.05 8.17+0.81 9.31+0.84 546+0.63 546+0.70 4.70+0.72 7.21+0.92 4.99+0.65

s: surface water; b: bottom water.
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Table 2. Correlation coefficients of surface water quality in the study area during 2000~2012

Salinity pH DO COD DIN DIP SS Chl-a
Temp. -0.52" 0.26" -0.35" 0.37" 0.13" 0.12" 0.19" 0.28"
Salinity -0.19" 0.08™ -0.39" -0.43" -0.15" -0.33" -0.30"
pH 0.37" 0.40" -0.20" -0.16" 0.19" 0.31"
DO 0.17" -0.30" -0.37" 0.04™ 0.14"
COD 0.14" 0.14" 0.26" 0.45"
DIN 0.57" 0.13" 0.18"
DIP -0.00™ 0.08™
SS 0.24"
**: p<0.01; ns: non-significant.
Table 3. Correlation coefficients of bottom water quality in the study area during 2000~2012
Salinity pH DO COD DIN DIP
Temp. -0.38" -0.22" -0.68" 0.08™ 0.16" 0.25"
Salinity -0.02™ 0.24" -0.33" -0.23" -0.23"
pH 0.37" -0.05™ -0.18" -0.12"
DO -0.02™ -0.31" -0.36™
COD 0.24" 0.24"
DIN 0.71"

**: p<0.01; *: p<0.05; ns: non-significant.
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Table 4. Rotated factor matrix of surface water quality in the study
area during 2000~2012

Factor
1 2 3

COD 0.77 0.07 -0.08
Chl.-a 0.71 0.15 0.05
pH 0.67 -0.42 0.02
Salinty -0.57 -0.26 0.46
SS 0.50 0.05 -0.13
DIN 0.18 0.87 -0.11
DIP 0.03 0.83 -0.10
Temp. 0.40 -0.05 -0.84
DO 0.39 -0.38 0.72
Eigen value 2.5 1.9 1.5

Variance (%) 27.5 20.6 16.5
Cumulative Variance (%) 27.5 48.1 64.6

Extraction method: principal component analysis; rotation method:
varimax with Kaiser normalization
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Fig. 2. Average factor scores of each station in relation to surface
water quality during 2000~2012.
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Table 5. Rotated factor matrix of bottom water quality in the study
area during 2000~2012

Factor
1 2 3

DO 0.87 -0.22 -0.06
Temp. -0.85 -0.01 0.32
pH 0.55 -0.25 0.35
DIN -0.13 0.90 0.12
DIP -0.19 0.86 0.16
Salinity 0.28 -0.06 -0.82
COD 0.11 0.32 0.67
Eigen value 1.9 1.8 1.4

Variance (%) 27.5 25.2 19.7
Cumulative Variance (%) 27.5 52.7 72.4

Extraction method: principal component analysis; rotation method:
varimax with Kaiser normalization.
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Fig. 6. Annual variations of DIP concentrations in surface and bot-
tom waters of each station during 2000~2012 (**: p<0.01).
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