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A Study on the Seasonal Variation of Water Quality and

Sediment Environment in Gwangyang Bay, Korea
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ABSTRACT : This study was performed to characterize the seasoral variation of water quality and sediment environment from
May, 2004 to February, 2006 in 21 stations of Guangyang bay . Gawngyang bay is located in the middle of south coast of Korea
and semi~dlosed with Yeosu peninsula, Guangyang-city and Namhea-do. Water quality at the west coast of Myo-do were highly
deteriorated than other stations. At summer season{July 2005), the concentration of the most analytical items were highly detected
than other seasons and the lowest concentration was dat the winter season(January 2005, February 2006). Especially, DIP and TP
were highly detected around the coast of Yeosu industrial complex N/P ratio were higher than 16 o Redfield ratio in the
spring(May 2005) and winter{ February 2006) at the surface layer. While at other seasons and most stations were lower than 16 of
Redfield ratio. In the survey of sediment emvironment, ignition loss(IL), chemical oxygen demand(COD) and acid voldtile
sulfide(AVS) were in the range o 251~2210%, 265~4841mg/g-dry and 001 ~895mg/g-dry, respectively. COD in surface
sediment was highest at summer season AVS was highest at autumn In sediment, the corelationship coefficients between COD and
IL, COD and AVS were 0.65 and 0.44, respectively.

KEY WORDS : Gwangyang Bay, Seawater quality, Sediment environment, Seasonal variation
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Fig. 1. Map showing sampling stations.

L£E0AD0)E 42E-os3 HEE JHYL o83
o =AsPen A 14 F APARZ &A FA 5743
g} FAHAAQTFHCOD)E gLy FPt dEHe
2 2389 994959 248 A5 5 Pore Size %
1 me! 4244 dFA(GF/C)E o438l AAANZ F 49
& AgE AFsd gRUelyd AANH -NE d=#HEH,
old At AANO, -N)& tobzdhy, A4d AAWN0 -N)=
Feg-Ta 2Yd BPE, A APOST-P) L T T2
(SIOH)-S)e 2Bd Fyioz BAst FIXTNH
E2(TP)E= HAHSFE o448 4z AJPAFE gl
o3 BARAMES B3 EAsgth AFY EHEEE B
e 3243 FFAAE e g AAFHHES A
A 2ol & A3, HAE Fo F
=43 vy F el FEAEILS A2y, 1
& olg3td AL E FHS SAHIY AT o
£2 Yehigc 338U HHHeR {718 &
A 4 e s A2 QFFCOD)S LA F3
Mzrgygoz 2Asgnh AU A}FAAVSE FA
] st FaraE FE2AA ANBHOE S

Jid

N
2
e
M,
)
£y
N
o

oo gt i

>
X,

3.2 %

ks

3.1 gokoto] SEEY
AZE FEd AU 9 FTXE Table 17 201 AA

- 130 -



2004 ~ 20053 Hote| FjiekpEl 2

0

Aol AEH HE|

[

i

o o1

Table 1. Seasonal range and mean values of analytical parameters in seawater of Gwangyang Bay at 2004-2005.

2004 2005
Parameters May November January

Range Mean Range Mean Range Mean

Temp S - - 134~183 16.00 49~823 6.79
§9) B - - 13.7~16.8 15.82 52~179 6.78
Sal S 29.8~31.0 304 27.4~32.0 312 32.0~33.0 326
(psu) B 29.9~314 30.7 30.7~32.4 317 32.1~33.1 327
pH S 7.83~7.95 791 7.71~8.59 8.15 7.39~7.54 747

B 7.89~8.08 797 7.65~842 8.16 741~748 7.44
ss S 11.86~22.86 15.92 7.43~30.00 19.01 3.29~23.71 14.77
B 14.00~39.71 20.15 10.29~35.57 21.84 10.29~22.29 15.25
DO S 5.76~7.93 6.20 7.29~8.55 7.82 845~11.53 10.25
(mg/L) B 5.78~8.09 6.20 6.82~841 7.53 8.77~10.87 9.88
CcoD S 0.1~2.6 11 01~24 0.8 0.6~18 12
(mg/L) B ND~0.8 0.4 02~24 0.9 0.9~2.2 14
NH,N S 0.89~7.70 315 0.02~3.54 1.32 0.12~1.28 0.57
(ug-at./L) B 0.24~5.71 2.78 0.06~2.01 0.97 0.29~1.19 0.69
NO;-N S 0.22~0.64 0.39 1.17~3.67 1.92 0.01~0.27 0.10
(pg-at/L) B 0.22~048 0.34 0.72~3.24 1.71 0.01~0.22 0.08
NOs-N S 1.10~5.99 2.58 0.10~4.01 2.00 0.06~1.08 0.22
(ug-at/L) B 0.90~4.05 1.75 0.03~6.60 1.93 0.05~0.20 0.15
DIN S 2.39~14.25 6.12 2.08~10.19 524 041~1.88 0.89
(ug-at/L) B 1.41~8.96 4.68 1.92~7.90 4.55 0.42~141 0.93
DIP S 057~1.72 0.79 0.34~1.80 1.13 0.40~2.35 0.67
(ug-at/L) B 025~1.09 0.66 0.76~1.71 1.07 0.48~0.80 0.62
Si(OH)s-Si S 11.04~21.04 15.19 3.80~30.67 20.30 0.79~6.19 1.79
(ug-at./L) B 10.34~17.98 13.98 9.13~33.32 19.91 0.41~241 1.38
N S 0.11~0.28 0.18 0.30~0.85 0.52 0.27~0.48 0.36
(mg/L) B 0.08~0.15 0.12 0.30~0.88 0.46 0.29~0.49 0.36
TP S 0.03~0.06 0.05 0.05~0.10 0.07 0.03~0.11 0.05
(mg/L) B 0.03~0.12 0.05 0.04~0.09 0.06 0.04~0.08 0.05

24 P HEL Fig2d Yl FX/FE4(SS)
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2 B2 FEE 2900 ZAY 74 AS Ty £4
A o] e B FEIE EIrh
£E242(D0)9) EXEHE &4 20043 5499 FFA
5.76~793mg/L(B T 620)2) HHE 291, AFAXE 2005
d 74 BT 6142 A XA F P 2 BEE BY
on, FAQ 05d 1893 06l 289 A4 BEI AFoA
B 1025, 11279 983, 11.19me/Le] #o2 H1FxEE X
At 544 DO £XE AU A bls] BEAAAN =
L FoT FEEIE BHon o e 4k et
A4 Yelde Addy Exx A3

38t H A4 A FEHCOD)S %9 HAgy B3
2 3ty oz AP e 2H|HE AAFOR £FY F
o] BXE ol HERA A2 ¥ 4 sige Fof
AHE gddstE NER o &FH 1 ot AT

$ A A7 AR FETE SRt 2me/L
9 o2 1579 FEIFYE HAFn YUtk AEH
= A9 BA0 ohAk e g HEoH, FA9 2005
Q59 EE3 AFAM Z4zF 0.11~251mg/I(H T 1.45)
0.19~76Tmg/L{(BT1.46)9) oz 714 & ¥EE HJo

k|
A

o

om 19 14 ARH AFAlg F2d 1y ARl oa
A ZAEAT o2 E AR TFFY g2 7€ A
B(FYLATEY, 1997~2003)0 ol Hlsl ok 2 F
ZETE HYTh

gEUeld Ak, obmAbA A A Hid oz u
ERE £E77AA0INE A& A8 F43d Yo
W B3 A% A BEY 4Gl AT 2422 LA,
gaolgoz EAEA HA #9%3} € H2F FAHT I
e gusty|E v $EF71d A Add MEFL 20059
sAIQ 79l B&3 AZojA Zhzh 2.21~11.68ug-at./L(F
#7770, 211~1210ug -at/L(FT 7T1NE 71 2 #&
Bgon EAQ5E 19 BFF AZA ZZ 041~
1.88ug -at/L(FET 0.89), 042~141pg-at/L(HT 093)=
HE e EEHYE BT

£2270DIP)S 5Tl UdAFEEPOs Pl FHE
ZAsHE oS gridtt $EFVI9Y sRe FAQ 2004d
1190 TA=AM 22} 084~1.80pg-at./L(HT 1.13), 07
6~17lug-at/L(HFF 10D 7H & =& Hellon, &
A2l 20061 296l EAZNAM 22 0.08~090ug ~at./L (BT
0.25), 0.08~0.T1ug-at./L(ET 028)= 7V¢ 22 EEEYE
vellln gtk st w SEF7|dase UEA AREE
of W& WEZo] Ao A vehwt

- 131 -



x

et

M - =M - Hz=df - ol

Table 2. Seasonal range and mean values of analytical parameters in seawater of Gwangyang Bay at 2005-2006.

2005 2006

Parameters May July October February
Range Mean Range Mean Range Mean Range Mean
Temp S 18.9~234 2043 22.0~258 23.69 18.8~22.1 20.04 50~8.5 6.23
(0) B 16.3~204 18.06 20.8~23.8 21.74 18.7~20.3 19.91 50~78 6.23
Sal S - - 30.2~325 3179 30.1~31.5 30.84 26.8~34.4 33.09
(psw) B - - 30.6~33.1 32.17 30.6~31.9 31.24 33.0~344 33.74
pH S 7.40~9.00 8.38 7.93~8.40 8.28 8.35~8.55 848 8.46~8.58 8.52
B 7.30~9.10 8.38 8.22~8.38 8.26 8.41 ~8.56 8.50 8.47~8.55 8.52
ss S - - 23.00~51.86 38.97 371~12.29 6.54 17.86~28.00 2233
B - - 37.57~68.00 46.17 3.29~15.57 6.20 17.71~30.29 24.49
DO S - - 5.00~7.98 6.84 6.68~9.40 8.09 9.34~13.80 11.27
(mg/L) B - - 5.41~7.80 6.14 6.45~9.28 7.58 10.23~13.00 11.19
COD S 0.11~2.51 1.45 0.08~1.48 0.66 0.40~2.41 1.19 0.09~1.31 0.77
(mg/L) B 0.19~7.67 1.46 0.28~1.76 1.04 0.44~2.17 1.30 0.09~0.73 0.39
NH,"-N S 1.06~10.68 3.81 1.48~2.90 2.07 0.21~3.96 1.17 0.00~4.85 144
(¢g-at/L) B 1.33~8.60 2.70 1.57~3.04 2.13 0.55~2.92 1.19 0.03~2.72 1.01
NO:-N S 0.03~0.39 0.15 0.04~0.51 0.25 0.70~1.68 1.31 0.16~0.38 0.26
(ug-at/L) B 0.06~6.58 0.15 0.31~0.59 0.42 0.54~1.63 1.05 0.12~0.52 0.32
NO:-N S 0.21~6.58 2.44 0.69~8.94 5.30 2.02~7.68 327 0.54~3.46 1.46
(ug-at/L) B 0.56~6.48 1.39 0.36~9.58 5.04 1.08~4.53 2.25 0.08~0.94 0.46
DIN S 1.50~15.53 6.41 2.21~11.68 7.77 3.16~10.69 5.51 0.91~8.16 3.16
(pg-at/L) B 2.33~15.59 4.31 2.11~12.10 7.17 2.28~8.73 443 0.43~4.12 1.79
DIP S 0.13~0.82 0.55 0.39~1.86 0.77 0.14~1.51 0.65 0.08~0.90 0.25
(ug-at/L) B 0.36~0.87 0.62 0.49~1.21 0.83 0.17~0.82 0.48 -0.08~0.71 0.28
Si(OH)4-Si S 207~11.06 6.33 359~18.29 12.56 9.91~20.28 14.31 3.45~23.74 6.81
(ng-at/L) B 2.97~15.69 8.94 9.52~18.58 1532 11.07~28.69 15.91 3.51~6.44 4.72
TN S 0.41~0.87 0.58 0.63~1.17 0.77 0.34~1.26 0.62 0.12~0.31 0.17
(mg/L) B 037~1.09 0.56 0.54~0.81 0.68 0.53~1.09 0.68 0.03~0.12 0.07
TP S 0.021~0.045 0.028 0.010~0.058 0.033 0.020~0.065 0.036 0.019~0.042 0.027
{mg/L) B 0.027~0.056 0.035 0.017~0.049 0.034 0.022~0.048 0.033 0.021 ~0.045 0.031

FAXTN)Y A% A IF7FE ®FA 011~ N/PHlE $2F7]4A0DIN)% 4E77]1A0P)9 H=2 34

LI7Tmg/L(AT 046)9 @S 2 N5F £29 £330 I s5E 489 72JYRez 32 e 13 A4
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Table 3. Seasonal ranges and mean values of analytical parameters in sediment in Gwangyang Bay in 2004-2005.

2004 2005
Parameters May November January
Range Mean Range Mean Range Mean
‘Water content(%) 36.05~65.72 55.64 35.73~63.85 53.25 37.14~66.42 55.54
AVS(mgS/g-dry) 0.16~6.71 1.64 0.02~6.64 1.76 0.02~5.94 1.00
COD(mgOy/g-dry) 12.04~32.95 2243 7.83~4841 21.81 5.10~33.71 18.23
1L(%) 428~16.14 8.57 53~12.35 3.89 721~18.77 11.64
32. 43 &4 LA GFE(AVY)E FIF FARAE e A #AY
& gled, B3 L #98 JB4E Rolx Utk A
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AY e Aoz Btk
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Table 4. Seasonal range and mean values of analytical parameters in sediment in Gwangyang Bay in 2005-2006.

2005 2006
Parameters May July October January

Range Mean Range Mean Range Mean Range Mean

Water content(%) 32.41~63.16 51.60 35.31~-61.98 53.36 28.09~62.76 51.72 33.00~65.30 59.16

AVS(mgS/g-dry) 0.01~0.96 0.24 0.06~6.31 0.96 0.02~8.95 0.96 0.01~3.48 0.77

COD(mgOy/g-dry) 2.65~22.04 13.51 9.58~41.63 26.00 2.58~27.97 13.34 3.89~25.59 1523

1L(%) 6.09~20.14 9.72 5.48~22.10 11.11 4.22~18.65 10.04 2.51~12.02 9.27

FEo ¥z} A% Aoz Jd3dcth ANIFHoRE UFY L e AW

G447 HUDE YRR TS BYAGY FAF AR SSE A EFA 329~5186mg/L, AN 329~
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Fig. 4. Seasonal variations of mean values of IL, COD,

and AVS in surface sediment in Gwangyaang bay.
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Fig. 5. Relationship between COD and IL, COD and
AVS in surface in Gwangyang bay.
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