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Abstract : This study focuses on the relationship between pollution factors around Masan, Changwon and Chinhae city considerd
as main pollution sources and marine environment in Masan bay of Korea. Water quality data measured in Jinhae bay and
environmental investigation data in Masan, Changwon and Jinhae cities from 1981 to 1998 were used for this study. Annual
means and standard deviations of COD, DIN and DIP concentrations from 1981 to 1998 showed that both their concentration and
fuctuations were higher in the inner part of Masan bay (region A) than near Somodo (region B). Sediment dredging in Masan
bay had been done from 1990 to 1994. After dredging, COD concentration has been decreasing in surface layer. Also water
pollution was gradually spreaded from the inner part to the outer part of the bay due to the continuous inflow of domestic
sewage and industrial wastewater. In the late of 1990s, the pollution was heavier. DIN and DIP concentrations were found to be
increased by establishment of industry complex and decreased by sewage (reatment plant near the city adjacent to Jinhae bay,
1993 The correlation between COD, DIN and DIP changes and neighbor cities' pollution sources were calculated. From 1981 to
1998, correlation coefficient () was over 0.8 except for the bottom of region A. From 1981 to 1998, r between the DIP
concentration and population was over 0.65 except for the surface of region A, and the r between the DIP and the number of
factories was over 0.6 too, in region B..
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Fig. 1. Map showing the sampling station in Jinhae bay,
1981-1998
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Fig. 2. Variations of population and number of factories
in Masan, Changwon and Jinhae cities from 1981
to 1998.
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Table 1. Standard deviation of temperature, salinity, DO,
COD, DIN and DIP in Region A and B from
1931 to 1998.

Factors

Region

Temp.

Sal.

DO | COD

DIN | DIP
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1.294

1.940

1.605|1.016

35.000{ 1.432
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1.015
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0.619(0.526

21.8210.541

surface-B

1.171

1.166

1.316 | 0.606

17.381|0.618

bottom-B

1.040

0.496

0.69810.515

14.510|0.439
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Fig. 4. Variations of DIN at region A and B from 1981

to 1998.(—average of region A, ---:average of
region B)
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Fig. 6. Horizontal distribution of COD (ug/f) in the
surface of Jinhae bay, 1981(a), 1989(b),
1991(c), 1994(d) and 1998(e).
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Fig. 8. Horizontal distribution of DIP (ug-at/f) in the
surface of Jinhae bay, 1981(a), 1989(b),
1991(c), 1994(d) and 1998(e).
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Fig. 9. Horizontal distribution of COD (mg/f) in the
bottom of Jinhae bay, 1981(a), 1989(b), 1991(c),
1994(d) and 1998(e).
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Fig. 11. Horizontal distribution of DIP (ug-at/f) in the
bottom of Jinhae bay, 1981(a), 1989(b), 1991(c),
1994(d) and 1998(e).
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& B & gt ojAL vhimtew 4YaFel H9) AU
g7 wpdeto] Qajete] dig mEHgo] YWy WEY Row
AzZtEch & $(1986)9 ATl 93 19859 A mpakgk
AN thizr)e 5 ng 548 2% A3 s ngs
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< gAZ 10% "9 AL & vehilen), $4 4m ol
AolXE f40] 0-2cm/sol) Ex}sldth =& Kang et al,
(1989)9] AToAAE 1989 vRitgtoA 2 FEA &4l A
o4 AF v ME 2F7F o¥E B¢ AP
F 383 24 o 47 da9xE 9t

A7 9< )4 COD, DIN, DIP9] FIHAQ B¥ TS ¥
I} HFow FHE9 Fig. 6-Fig. 11744 Jehig=d), o
AS BE w9 Q@o] vty QtZoMRE nigZos &
AHAGE e & Sl olAL Fig. 204 BYERol A
=4 75y g7t AR Flshe § 84 7199 oF
o] 7kFge el QeHFEBEAEC] FEI} o F EA Yehi:n
(& &, 1986) 2 2@°] FA vy wpgZoz FAHE A
o8 Azt

1981358 1998A7tA] vhdgk ¢F 9 A A Fo] &
2% 529 B AY (Fig. Dol vls] 2gd%s}=229 DINT
DIPS] EFEHA} EFoAME 20RE IA Jepgoh 283
ASANHE DIN® A9 AR o] BYRG EZUA}
1.54] AX 3A UeldtHTable 1). =& ¥3 COD, DIN,
DIPY] 3¢ FEE A X%o| B A9ur} CODE 1.24 A%,
DINZ DIPE 24 A= =4 YeldtiFig. 7-9). o|AL& n}
A gt A9 Fo ASe] ARHY fFYol v A A
dog dojun], 2o AAF oz FFAF o
& A ] i Ao YY) o9 A(1994)L n}
At Aol F 2 AL B3 Y@sTt fdo) Ha, o
£ s B8 vhivte s 49EE F Bk 3% o
72%% AAJ/T Yt E B 5(1994)L upikEk 49 &
B 735 A7 v ol ¢ 80%7) FdEn Qtin
Bud A3 #do] e Aew yzhdEn.

o7 o] vlgtE 1 AYo] Fi 7 o' dsny
o] Z 5A) %g WY ol = fH0T A LPEA
o] X3 T Wz flo] Holx AFL 1 Yo HAA =7
- Ho] vRiiRte] £3& By 43AA sioin g,

2. YA 0l Bistel sietatdmel 243

vRigtell Al COD, DIN, DIP9] EQIAE] WEL o0 F
¥ 2dHE TheAel e S84 s A oFdd.
Fig. 29} Zo] 3 &Al9) Q7= 19819 642,620 oA
1998\d0ll= 1,075,787 2= 1981'd¢) vjal o 1.7#1d7}A)
o 199430 3Fre F4¢ S7F detwth olg} o)
AT7IZHEL LELEY WFol AU &5 e, olF
LAPES] W3ks} AAG9 HIFARAE oW T JABAL
JEAE BH3I

BEAF ML A A AT, F5E 5%
2 1% (t-tesHZ F3A A7IAH X, Y& BF2A 44 5
A A 2d9 29 AAE YEn X, Y= EE H

Sx- 0 r-x 0N S(x-0 (- e D

A, 198195 E 1988d7HA] &g 28 AEE el
£ 4 ARl COD, DIN, DIPS} $A4AAE &, Q74 &
AT Atold] A@ALE Tk, 1 dLo® 1981dRH
1998d7Hx] 9] 717+ 87 W3yl 29| 199058 1994
|ag A As2 FFENL AAEH olgA dAxE
TR FEEAE AT S PRl F4AR]0]) §
g2 1, iAo sk E) o] AAHE 59 WFol oy
7] olA9} A|7](1981 3% 1988d)et A A7z, aElx
FARFol BUY 1990Q5H 1994971419 7|1+ A
A 71 ARPAE AR BN 33 vinEly] fsiA
ojt},

sk FH A JITE, I WET QAQAE AL
olo] FAAAE F= BN 43}, 1981d%H DIN 559
ATA Apojol= A9 B AFe] EFAAME r 3ol 0.9 ol
o= ofF ¥ 9 d@Aol JElRI, B XH9 AZolA
T r #o] 0.830% ¥ @Al YelcKTable 2). DIPS}
AT Abolofls ARG A4 0.809] H& ATAol Y
Ebxtth. 1981d5-E 1988W74A9] 7jH5<t DIPSF 334
Alojell= BAge] B3 r gto] 0.64%c) ol3d r gE
= FAFE 1% Ex 5%2 AR A9d otk 1981
dRE 1988¥7HA AYt BRI QoA DINT 174 Alo]9] 4
AF7T & ALR Bo} AT Fe} FAe FvlE
A3 wtoz {9sEs AE gt AdE<e 717 DINe
TE 37 B2 9§ v Aoz Yzg)

1981 5-E] 1998 3d7kA1e] 71zt ARBAE ¥4 2
el o]5d DINI 345 AlololE BRI EZa X3
A r gol ZtZt 0.613} 0.512 JelgtHTable 3). =i
DIP¢} 374 Alolole BXYY BAF 72 r ol 0.773
0612 A2 ¥ o 4#E Btk T2 71#5% DIP
o} AFF Alojole A X999 ¥EL AdaE ZF r 3
0] 0.66 ol’}og diA= ¥A Jeldo

Table 2. Correlation coefficient bétween water quality

factors and environmental factors in region A
and B, 1981-1988

Environmental Regi COD DIN DIP
factors BN | (me/0) | (ug-at/t) | (ug-at/p)

A S 0.29 0.92" 0.41.

Population B 0.21 0.553. 0.80"

B S 0.59 0.91 0.32

B 0.63 0.83" 0.42

A S 0.02 0.45 0.46

Number of B 0.20 -0.20 0.47
factories B S 0.23 0.46 0.64"

B -0.03 0.42 0.31

("P<0.01, *P<0.05), S: surface, B: Bottom

19908 199437k 9] E73w o]l Btd 713e A9
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Rk £ el 2 GARS HFERATHS #A

BIAL FHEANE AAISE A A7z A FEEAE A
Alg ABTHE £ 249 AAET FAJAE Aol A
A7t B & A0E 3o

2 A, 19909FE 19943@714)9] 717ke AL 7]HE
¢k DIPS} Q174 Alol9] r k2 AAY RAZoA 0.7001U%
EAFAAE 0.772 AT A/PESt Bok= 28 o ¥4
et Table 4).

DIP¢} Q174 Alele] A@AleE 1981845 H 198897
9] 71ZFEtolE AN AFAAT FA Usted, 19989
7HA] BuERgtE e A% B 7 XY EFA A ¥
< ko] Yebgth aax 1981d%E 1998¥7HA AwAS
Y d3E H9ke o, A A9 B XY H|§| DIN, DIPS}
ATFF, BFFA] ABBAT AY JehtR] &gt oL
A A o] A2 &g ZAF g17] Wil S dFgE A
Aoz ol AAG AP Qo) 3 BH9 Wyt 34
Ueh}r) o 29 Aoz AZhE,

Table 3. Correlation coefficient between water quality

factors and environmental factors in region A
and B, 1981-1998

Environmental Regi COD DIN DIP
factors cglon (mg/?) | (ug-at/l) | (ug-at/f)
A S | -0.31 0.19 0.12"
Population B | -0.15 -0.19 0.66”
B S | -0.17 041 - 077
B | 018 0.46" 0.68"
A S | -0.61° 0.43 -0.10
Number of B | -0.47 -0.17 0.45
factories B S | -044 0.61° 0.77"
B | -0.22 0.51° 0.61°
(*P<0.01, ‘P<0.05), S: surface, B: Bottom

Table 4. Correlation coefficient between water quality
factors and environmental factors in region A
and B from 1981 to 1998, except 1990-1994

Environmental Regi COD DIN DIP
factors eglon (mg/t) | (ug-at/f) | (ug-at/0)
A S | -0.20 0.11 0.24
Population B 0.15 -0.19 0.70;
B S | -0.02 0.45 0.77
B 0.27 0.56" 077"
A S 0.02 0.45 0.46
Number of B | 0.20 -0.20 0.47
factories B S | 004 0.58 0.63"
B | -0.29 0.20 0.68"

("P<0.01, ‘P<0.05), S: surface, B: Bottom

3. oi9] Figkee 0| 24

oRigtol X o] $2E A7) AR e ddes &
AZ4E stx, AFALTE AAdEr] oA 1981dNH
198847k wRik £2 #Pex 2FE vehie Y

COD, DIN, DIPY] =& ¥5T FH A9 249 viEso]
BAE AR A3 38 EAY ATFY FP5 3 =
o] vhgt 4Fo] P& wNE 202 etk

ohdgte] 0 AE FEE ey e nRagold F
Aol FIAAE A|7](1990F % 1994A)9} vPdAo] 844
Zapo] AAHAW A7(1993D)E 71202 s 19819%
H 1988W7HA9) 423} 10059 o]Fo] 44 WEL Avy
tcKFig. 3-Fig. 5).

1981d%H 1998Wd71A] COD, DIN, DIPe] dW¥l% AR
198849 OAARE A&How Zrlshe ARS B, v}
Abgte] @ 4e ¢8tA7)7] U o) dgoz FMo| )
A1, s Fol XE o]F2E COD, DIN, DIPY 5%
7 ZAgot oA Frkske 24E Bk a2a DIPY
A9 19959 olF2 %Y Z7bF o FHsA Yeht.
£3] DIN#} DIPE A2 A2 uig 24 2¢jo] AgZo|
A 199193 1993ddle 2 FEE Ro|tly} 474
o) 2851, vMIAY APl 1B Folx IAHA
50 7Hav) Uehdtt olRos mol ulilwd A3 E
HEo FHo} s5Ha R sH5o] wel 2R A
e Ao Ay o Ul Zvkss A2 Ro} 9
o Sgoeny QYPEASY ALA o] Um, ol
w9t AR5 FAE 2T B 0PL gA F7}
3= Aow Aza,

a8 QAUAESY FHHQ REES RIS © S
CODY) #¢ ZAM%o| FAF x| 74ast Jeou DIN
3} DIPY A9 FHAY Fo] FEst FAF Wt U
Eh}d] QQttiFigs. 6, 7 and 8). ]9 W(1994)% 24 7)
7 ¢ CODY ¥&rt ta Zade 5 43 Adadst
el B asigich

=3 spiete) W &9e A9 uld DIN DIPY 3%
7 A 4AED e, olAe Ygt §oo) nhite) o
Qo] FAFHo] gx, shiw oA Bess 2 AYwS
7 AgHeE §ET oY) WEQ Roz AlgdY B 5
(1984)% whiule] A=A A0z A slfe) A4 g
2 JUd 4 glon, T FHo FHYBASo| A glo]
ol FUF 3 vl ool AEH T YUrkn BI
% B} ok

AZEAY AT Z7}, T4 F7F 5 vRigtoz 4415
= ARt A&For Frlshe ¢ vhi-Aaiwe] e@e
A& 7129 Aoz ogat a3 19954 ol zg )
F7F HolA we| Qo] BF AVF ol BHEE Ao
JF$Y, o Be AE8E Fusle ATE WYY 2o 4
% 2ol B dSo] FhssiEle AzEch

5. & &

B d7oAe PRt Fasge) F ogdoezs qdEE

_77_



A2Q - 015 - FAE - 2

R, Y, JeAe FA §3 ¥Es 2H9AZHCOD, DIN,
DIPYE Atololl ojm| @ Aol JAeAE BAsATh

D 1981d%8 1998714 wlikgte] &l A X3} &
Ex 529U B AYoA #9e e9e UehiE A
COD, DIN, DIP?] 9x¥ 5% EX¥ 4L npibgt ¢k of
AQ A AQoA AAEY FE7 B4 YeElen, ¥ #
= A vElsh olAL A Aol B A Yoj nid &4
L@ 248 Aden], B AYd nlaiA s f-F50] 9
oA ¥ o] =8 LREAY A43AQ feow Hat
L2%Fo] 7k Eo] & Aoz AZHEL I3 19939 A
o] sAegol HAY Fo] DIN 559 AAH 74 @
o] et}

2) uPigtlA EAMo] 1990 79RE 19949 12€71R)
Gz, wPIAl A EFgo] 19939 119%E 7150
HATH, LAJNAE A XM= EF COD9 7
S 249 4% FE9 ZaUt Yehd Aes B =9,
2AAAEY] FUAA BEXE HUYL u, Ay oge
1981'd5-E 19904l ¥tog 442 Az 715do] ko
o, vRike] QAFoARE wpgZoz 9 3o] Hz} ik
o}
3) LEJAER FENFHY FHEA ZAd, 19819%
198897HA = A9t B AYoA DIN FEg} AFG Apolol
BBAFIY 0.8 ooz & P9 A#Ao] Yehnit} oA
o2 ot A2 EAA 9] HAEE B3] ol %
9 2gd & FFE vIAE o= AZEC. 19813%H
1998 74A] A A7t AAA = DIPS AT Apelo)
ABAF7E A A99 5L Astn= 0.65 o]do] el
oy, B AYAE DIPS FFF Alole) A@AGFT A
oA 2zt 0.77, 0612 WAZ FA Vel A EA]9)
A 3359 F77) AT 248 JFATIEY & 43S
HH Ro= Azt

4) RIEE 82§ ol QAT S0 ERE oAE
29 fijlo]l & 9FE v Aoz AlgsHed, dxd Q)
FrY 3357t A&F oz FuksHe FAE RHol 294
et FAG 74 Qlole A2 B9 Agslee il
g W] 0 gL Az JFE Aoz B o]EA &
A 249 QL FA P vpRiivte] @8 AFAFNI
AAE T AT @G dd AFAHQA w2yt e, 2
Z 244 g AN AES 33} 3o elltez Y5
£ 29498 #Z2A7E dol AIFE Aoz AZdr.
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