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Summary

This study has been carried out to find the water quality in coastal sea of
Chung-Moon area, southern Jeju Island. And through 6 station have been
perform every month from July 1997 to June 2000.

The distribution of water temperature and salinity for physical property
have been 13.8~27.0°C, 30.0~34.7%,, respectively.

Tsushima Warm Waters (TWW) as 215TC, =34% influence on the
adjacent sea around Jeju Island all year round and Yangtze Coastal Waters
(YCW) influence on the surface layér around Jeju in summer from June to
September and the stratify (termocline, halocline) resulted at the depth of
between 20~30m at outer-sea, but the stratification does not happen even in
summer at inner-sea, which seem to be caused by vertical mixing by wind,
waves and tides

A high value of water temperature and salinity (respectively 14.1~17.7TC,
339~34.1%) water mass stayed at the lower layer in outer-sea all year
round. Considering that has been influence mixing water of TWW and
Yellow Sea Bottom Cold Waters(YSBCW) on researching area.

The distribution of dissolved oxygen (DO) ranged from 2.73 to 10.5mg/ L,
chemical oxygen demand (COD) ranged from 010 to 4.29mg/ ¢, total
inorganic nitrogen (TIN) ranged from 0.007 to 0.350mg/ £, total phosphate
(TP) ranged from 0.000 to 0.055mg/ ¢ .

The mean value of DO was the lowest in summer and the highest in
winter. COD and TIN was the highest in summer and the lowest in winter.
However, TP showed lowest value in summer season, because the mean
value of N/P ratio was over 16. The mean of N/P ratio was under 16 in
another seasons. That phosphate would be a limiting factor in the growth
of phytoplankton in summer. Nitrate would be a limiting factor in another
seasons.

Distribution of chlorophyll @ was not showed seasonal change in the study
period, but especially increased during April and May in first year(1998) and
second year(1999) at the all of the study area. which suggested that
phytoplankton inhabitation distributed widely in the study area.

In conclusion, the water mass, stratified in summer and mixed in winter.
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The monthly mean of precipitation value was 190mm in Chung-Moon.
Especially, In the study period, showed low salinity from June to September
(rainy season) because of rain.

Compare to another season, the mean value of water temperature ranged
from 3.0 to 0.5C and salinity ranged from 0.3 to 0.8%, which ware lowest
value during the study period

The mean of TIN value showed maximum in rainy season and TP was
lower than another season. This phenomenon suggested that influence of

river runoff on the inner-sea

= Vii =
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Fig. 1. Sampling station in the Chung-Moon area in the southern Jeju Island.
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2.3 38t AbA 8 72 (Chemical oxygen demand)
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o 3 A&2 48A20 ¥ Y49 Indophenolo] FAHH u 640nmell A &
BEE FA3A
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2 S8 A 34 540nmolH FFEE =3

243 A4 AA(NO; -N);

Cadmium Reduction Method& ©] 43891 2™ NH.CI Buffer &9 A}efa}o] A
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A2E A 2R,

244 Q44 A(POS-P);

Ascorbic  Acid Method& ©]438 %25 Ammonium molybdate, H2SOq,
potassium antimonyl tartrate®] &3t A|2k& A|Ro| 7}ste] FMe Q 2an
W ZAE P43t o) & ascorbic acidE $Us] HM o EgBdHo] 4
AEd 3 880nmolH FHEE YA

2.5 Chlorophyll a (24X q)

A& GF/CZ o33te] 90% Aceton 10ME H7}8t: 2043 Yyio] B
B% ¥ 3,000~4,000rpmoll A 15587 QAR AAA 750nm, 663nm, 645nm,
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Table 1. Range and mean value of water temperature and salinity at
inner-sea and outer-sea in the coastal sea of Chung-Moon from July
1997 to June 2000.

Ist Year 2nd Year 3rd Year
parameters Range Mean
Inner Outer Inner Outer Inner Outer

Temp, Range 146~263 148~253 146~263 150~270 138~262 139~263 15

189
2.3

© Men 195 188 197 184 190 178

sal. Range 319~346 318~347 31.3~344 31.2~345 296~346 214~346 5 ,_

336
347

(%0)
Mean 335 338 335 339 333 337

Inner ; Inner-sea(ST. 1, 2, 3), Outer ; Outer-sea(ST. 4, 5, 6)

31 59 B8 54

2 AT dY e 2y 54L& Aol 94 TEH JEE d%H
1,2 3% AFHA 4,5 622 FRagon 349 2} darde wsg
Ml - ZALSEATE ZAMS| Y e 4B ¥ (Table 1)= 12hd 14.6~26.3C(mean
19.27T), 24hd 146~27.0C(mean 19.17C), 33 138~26.3C(mean 184T)=&
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Fig. 2. Vertical distribution of mean value of water temperature(C) at

inner-sea and outer-sea in the coastal sea of Chung-Moon from July
1997 to June 2000.
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Fig. 3. Vertical distribution of mean value of salinity(%,) at inner-sea
and outer-sea in the coastal sea of Chung-Moon from July 1997 to
June 2000.
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Fig. 4. Monthly distribution of mean value of water temperature (C) and

salinity (%) at inner-sea and out-sea in the coastal sea of Chung-
Moon from July to June 2000.
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YA Y BAAME §2ALE £7129) 44F BaAtE B 3
ou, #&3% g9 29 540 o AA e v
£

Ab 99 8E2AA(D0)Y B E(Table 2= 370d 242t 4.40~7.48mg/ ¢
(mean 5.83mg/ ¢), 2.73~8.79mg/ £ (mean 8.04mg/ ¢ ), 5.35~9.98mg/ £ (mean 7.57
mg/ £)2 YEtstom 9737 99 69U (inner 3.44~3.68mg/ £, outer 2.73~4.37mg/
L)ESkT ol Joh (1986)7F AQtE AN ME] Whe 2L 71F 43mg/ 8
Boe A JeEtY 2 9ol e &4 (Range of mean 583~8.04mg/ L )%
EBYEE HYANES Ao ¥53 #7402 Addr

Table 2. Range and mean value of dissolved oxygen and chemical oxygen
demand at inner-sea and outer-sea in the coastal sea of

Chung-Moon from July 1997 to June 2000.

Ist Year 2nd Year 3rd Year
parameters

Range Mean
Inner Outer Inner Outer Inner Outer

DO Range 648~105 6.16~9.66 344~879 2.73~863 6.59~882 535~998 973
759
8/ 0) Mean 839 794 721 6.87 760 745 105

coD Range 0.35~2.36 0.10~2.38 043~301 0.40~429 040~350 037~340 g0
1.37
(18/8) Mean  1.14 124 146 174 130 133 42

Inner ; Inner-sea(ST. 1, 2, 3), Outer ; Outer-sea(ST. 4, 5, 6)
DO ; Dissolved Oxygen, COD ; Chemical Oxygen Demand

EEN2Y FARTY 4 UHREEE Fig 59 79 Yl 1x-d(97.7~
98.6)°] AML 6.48~105mg/ L, YIFE 6.16~9.66mg/ L ©.=2 el o 749
At g EFH AZM EL £&AA(inner 105mg/ ¢, outer 9.54mg/
)2 =/ Yedn oy 9739 79 Agsd SA49 97d 12495 olF
3 S¥7A] EEI HE HAA =L £2AA ¥ 3 2(inner 8.11~9.20mg/ ¢,
outer 7.21~920)& Ho]x it}

2213(98.7~99.6)0l = At 344~879mg/ L, ¥ 2.73~863mg/ L o EXHY
€ Holx glovf 94 1Y T WEE(13Img/0)S Holn 1297} s
o Zol(08Img/ £)E RAoh 2y 11937 1298 E2(O0m)Tto] A YEhY
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Aoy A9 vz FE FEEEE Holu 9o JIdX HZo] FEH
0 52 §&42 FEE Hol1 3AGE~9Y)7 BA H&E Be x84
Buo] A2 &5 =7 2ol I 283 o538 FARH 4
= §EULY B -ASUY EFLS 49717 FAHY BAERT ®E 59
(range 522~6.34mg/ ¢ )FE E - A37t9 FExE Holm YU} 999 69o)
- gl AN HF 356mg/ L2 R AFL HIYow aute] s)ztelE 522
mg/ £ o] Ao AA¥EFS B

3xHd(99.7~2000.6)01 & 3to] 659~8.82mg/ ¢, 2% 535~998mg/ ¢ 9] B X
g Holx 9oy F - A&7t zlolE= 9¥€(0.83mg/ L) 7R F3o] YElUYT Q)
oy 109(044mg/ L)F-EHE A9 2olrt YA FE 5 98l uvla H - A&z
o] 8&U4LE FEAN} HA YYD 75mE AQdstn: EE2uT Ego]
olFoA L UNUT At ME FAHo] Fe BAZ HaE: e ol AF
Z o]FoA I YU I AH2oM L L£EAAFE(6.12~9.98mg/ ¢ )
E 98dd A Jdetdn Ut A 7, 8¥ell vl G LFANALE
Holny A2 Z4+E & £&304%2 B

ojg FTUH HYU L&A AHAHQA Wi AN FAZ Z4E
7l Z¥E Holed, ol Yol L2410 Uuky W EHo M
Ade 32 £&3 vigdol g8 §EMLXYF FI17 dojyx dAdE
71€0] & A s ®o] AsEln, WEAH) o §E:AA An}
7bE17] WEQA Re2 AlEEY. dubHoz FEoAMe LEAL FFS ulF
o] A7), vtgolRE A a8z 72PN T s FTIFHE A2 FI
A5Folvt HAHAM {78 Ao 2EHE %o zolzA AAHY
E ey dEF me @@zt 2AsHANAN 20 JE9 EX(Fig. 2
NE BY Y, 53] AFoA 2 F3 & JE BYXE Holxn gloy
$EEE AZAA =24 YEda A EF £20] 1THE Holxd 23}
Fe 02m/ L AE F7HTh o JroH(H AR LREE, 1979).
CEZAIZ e 8EAMAE MY 9833 999 5¥ 6¥E ALEE 6
mg/ £ 0]} E¥& £FANAE Holn YU

o Ho oft ol

322 833 4+2 2 F#(COD; chemical oxygen demand)

333 A48 FRFHCOD)L 59 FHatsA EAE AstAld) &) 333 o
2 Asstdg | AvHE dirFor £F9 #471E2d 53 494 EAY
FE ol HEZA AL A7 A Hde RIYYHE BdsE AEE
ol &= Yt
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ZAZIZE Et Bty MreTFe 7+ dxdz 7zt 0.10~2.38mg/ ¢, 0.4
0~429mg/ ¢, 0.40~340mg/ ¢ & ¥ ¥ (Table 2)8 RPow 23d3l 989 79 ~
109(1.94~4.29mg/ ¢ )3 3xd Q] 20009 59 2} 649 (1.47~3.00mg/ £ )o] M| RH ¥
e FEE Boln 1 whol A ZolE Img/ g A kT e Hd dsas
¥ 133 A5 F02 zAHILe F53 £20)gn).

223 At 9 Fke] COD $=x7F Ao Ux] ggton REgozz 9
Fol =A JdEda Aok Agdge A9 duboz COD: 479 4
oA met Frhste A G L F4Fo] Be dAlo] {720l F7hete Reog
2ot Aol 9go] A%rr} £ VBT o] §A40 ZHE Hogt /7]
29 FYol Yon Agte] TR L&A os] 2R3 71 8ol Bl e
Aoz wadr
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Inner - sea
Montf; 97.8 10 12 982 4 ¢ 3.8 10 12 99.2 4 ¢ 998 10 12 00.2 4 C

10

s T RSN
Outer - sea

Month 978 10 12 %82 4 & 983 10 12 99.2 4 &

10+

70

Depth(m)  First year

Fig. 5. Vertical distribution of mean value of dissoved oxygen (DO ; mg/ )
at inner-sea and outer-sea in the coastal sea of Chung-Moon from
July 1997 to June 2000.

- 15 -



Inner - sea

Montl; 978 10 12 982 4 @

N g‘

938 10 12 002 4 ¢

10
Depth

Month %78 10 12 982 4 &
°

10

P d

@QE_ '
701 1A

Deeth(m)  rirst year Second year

) o

Fig. 6. Vertical distribution of mean value of chemical oxygen demand (COD
; mg/ L) at inner-sea and outer-sea in the coastal sea of Chung-Moon
from July 1997 to June 2000.
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DO(mg/¢)

97.7 98.1 7 99.1 7 00,1

6’, —+—inner-s ---¢--inner-b —e— outter-s ---0-- outter-b

COD(mg/1)

Fig. 7. Monthly distribution of mean value of DO and COD at inner-sea and
outer-sea in the coastal sea of Chung-Moon from July 1997 to June
2000.

323 7719 ¥ 9 F(NHs'-N, NO, -N, NOs -N, PO -P)

e T Frlolese A2 BYPA 8o Hog o]fHm ¢},
olE F7|02E F AP AL == F7I9ES 9Pl 1, gy
de A, A, F& 5o Fo] 2% JYyoz 283t o dFPdFE=
AEAL AL A AF2 29 Yo njo TR, EE AL . 3
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Acls $4% &5 ol8202 sty nj& Be rrg =3 Awzgosz
YIERE ANE R7184d0l EalHol AW 3% (remineralization) & £
gtol SN A FREEY SFoZRY HEF %o ogEAe S99

T oolF Edd T AFEFS BAHA %S 47180 #4 Uy B
FHE oA Ert ol RdYstE ARPAYe 2y} N2 ZgmEl)
T WS R EFFY o045, £ENLY 7AA o|ZRYe FA = BE
A2 Ws Fusn AE F e Wz AL st B ol
o dF Az 2Adt 498 3o U9 w9 FHYY FoH &
UL FH9 4 A 7= do] "}

Table 3. Range and mean value of nutrients at inner-sea and outer-sea
in the coastal sea of Chung-Moon from July 1997 to June 2000.

Ist Year 2nd Year 3rd Year
Range Mean

parameters
Inner Outer Inner Outer Inner Outer

TIN Range 0013~0229 0007~0.173 0011~0.354 0013~0351 0.015~0448 0007~0239 07

0071
/0 Mean 0100 008 08 o0ms - 00 oo 048
TP Range 0.001~0018 0.001~0.065 0.002~0024 0001~0050 ND~008 ND~004 ND -
(0e/8) Mean 0008 0014 008 001 000 o010 ~000
N/P Range 08~  08~3% 11~ 13~ 14~ 06~ (g "

Ratio Mean 14 8 8 8 14 9 ~3

Inner ; inner-sea(ST 1, 2, 3), Outer : outer-sea(ST 4, 5, 6)
TIN ; Total inorganic nitrogen(NH,"~-N+NO, -N+NO3; -N), TP ; Total phosphorus

BATFHoE 8 o g B8 448t ¥ AP 279 33
HRstth 22y §98 dFEFI 80~90%7 T2 A¢HAA YxpAI o)
ol8HEz2 3 PuYolo JldxE uf$ Yot G FOIFFd oG o
e ALY FA)

H F gRYeks ALA #7189 EHA Y WA EaHo Yo
71 FLIREN H5 Fo At ole o3 RHoz A of
AA4G a2n Fugez Astso EAsA |t
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F 7714 A(TIN)

T7IAEE QB AR WA Yaoln B3 A 7 ojn #E:w
EASE YEo dgo] ARL2E FEAY Weo|Boz HYoz &}
A HE #9488 2 Az 5o S8 JIge swsrE @ 22
(TIN= 42Yokd AX(NHL-N), oA AA(NO,-N), AN FAx
(NOs -N)9] §to2 yehdit

Table 39 A4 Z 33y 2¥E nud 1344 0.032~0.191mg/ ¢, 2z
0.011~0.354mg/ ¢, 3xhd 0.007~0.448mg/ £ 2 ez Ak AA 0.007~0.448
mg/ ¢ (mean 0.071mg/ £)9] HWHE Rolm gon 1xdxn 3xpde] yFo] 2zt
0.083, 0.075mg/ ¢ & BYT 2x3PdEE 0.053mg/ L & HY+A [ 53 7t7e
T FAL Boln U 2T 1A 33 GA AR Se A9 d}
Wl -0%8 $348 43¢ Holyo)

Fig. 8% 109] 24 d='d AMWEE 89 1Ad59 A$ g7dEo:= & - 9
Fol FA 99 1098 AYEE 0.1mg/L o)A $Ao] o] Holm 9},
< <H(mean 0.100mg/ £)°] 9 %¥(mean 0.066mg/ £ )l Hla) %A Jehin Fa=x
Azte] gst Efol & o]FojA: U3 YFe 9¥7 1090 30mNA s
At 43 & o)F1n Yot

9BEL A - 9% 42t 0.011~0.229mg/ £ 3} 0012~0351mg/ £ & B X331 Qo
™ d<H(mean 0.080me/ £)°} 9 %(mean 0.052mg/ £)ETH &4 Ueludz glon
AL B 6¥FH EFoM 5L PIAALAFEE Holn Qlon 10m 4
AN 3ol dedm e wad YL B - A2 $Ex7 A9 glo] U
ASA Yetdz glon AEo] FE3HY Ao & $5E Holm Yo}

99dol = 2zt 0.022~0.261mg/ ¢, 0.021~0205mg/ ¢ 2 QA - %] BYXE 1
2™ At (mean 0.079mg/ £)°] 9 %(mean 0.068mg/£)ol HH =& 58 1
ol 53] A 74 8¥e] EFONAM EL ¥E(0.261~0.448mg/ ¢)9] =7
428 H3AT ARXDG A% FLE 50m oMM EL FEE Hmold 59
ol Fole EE Aol7t Falo] Ytz gy

2000d 2ol d¢te 0.015~0.153mg/ £, 9% 0.007~0.140mg/ ¢ mg/ ¢ 2] §-7)
AL FEUFS B0 ALY A 2AEAA EAEY o] oo
A1 AR 9 F(mean 0.055mg/ ¢)o] Hl& FF BE %% (mean 0.058mg/
0)& Holxn AR AgoME 593} 68l H2A 75m $AA 0.079~
0.157mg/ ¢ 9] FHog & AL &8 Holx glo] & =AY
FAYE BYE HYon 75m olHAME 2 55 27 QU

YUHOZ A2y A2 HolEWA AEA EFAEY U gA} 53
L2 A YL FEE Holn Ao Be A5 @ YLz HH &
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do2 Ao wta} vf$ L ¥EE BOY EAd 2 e F29 Az
VE HEEFIAEY F4 e B4 9 mixingo] o AZo2HEY AAA
A2 F3 Ego g RoZ LA Qo

T ZA S o)A YubAQ sl N AP AWA wWas Holm ¢
A 223, H(1982)& AFE A 29tdoly] A 10mo] ] TN Al
A& 0014~0056mg/ ¢ F=e3 o, F(1990)7F H 5(1989)& g3 it
A& FE7 dFET ddo] E3 FHUMFHde WL TIPS 3+
oA A% Aojgn stx g, B TN B B4 o] 5ARE 9¥7tA =
e 2+FE Holn ok 2y IR Ao AT Aotug =4 Y
Bu ded oe 4 HY8 AREE % WA ol g A
L2 gddg. AFVRF BAY JFoNN =S TINSEE Hol: AL 2]
=EFAEY 2vdhd O Aoz BuHEY 12979 142 Chlorophyll a
FS AHEE 139 0.43~0.53mg/m’, 231 0.50~0.64mg/m’ 33 0.28~0.42mg
/mMe2 AE2 af AA FFET7t 0820ng/mAd H& 1293 199 g4E4
a FE BEN YR R e @S Yehn U o) A £ g A AL
F A2 A NEEFAEY o] BAE RS UEUYY NEEFZIAE
28 o] VIZbE HEEFAEN ¥ Tr)Aae aHELs) ge AA ol
H# dddes 7] g £ TIN 5358 Hol= Hoz gy,
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Inner - sea
Month 978 10 12 982 4 & 8.8 10 12 992 4 ¢ 998 10 12 002 4 ¢

@,
A C
10
Depth
Outer - sea
Month 97.8 10 12 982 4 ¢ 988 10 12 992 4 ¢
[ D S T W TS T W BN S R S S W S ST U SN R T S
NGA Uy

104

1

<o 0( g {00k
3
ol & MR 8/ Ja@ﬁé@

Depth(m) £, oo year Second year Third year

Fig. 8 Vertical distribution of mean value of total inorgnic nitrogen (TIN
, mg/ £) at inner-sea and outer-sea in the coastal sea of Chung-Moon
from July 1997 to June 2000.
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Z(TP)

Yt o2 2o AotNE SXZRE BF HEe FH-F Hol 99
ANE FEZ He Aoz A YT B3 YR R FHAE
AREOl 48 F3) 4FT Yeldn ok o ws gE:oa= FFogng
& AE AR "olA J% THGL FRAE g3 o] fo] Q) wEo
€ FEI fAHE E4S 2= Redfield et al, 1963). AFTxE FHyg =
A FRHAGNE= 74]@% T AFAA A RY~129) ZoteE A
Boli glom Py FEFoNE B AFE N2} TUuzRddgy @
& %E(OOO2mg/ﬂ 2)E YD oy, 50m o)A E MEE gaido] 7}
F $L FE0031ng/ £ )& Yehf=u sty FEEOIY MEZH A=
J-%‘E(O.OQBmg/E <)& Holx Yt F, 1999).

ZA A Aude Zabdd 0.001~0.056me/ ¢, 0.001~0050mg/ £, ND~
0.044mg/ £ ©} ¥ ¥(Table 3)& EQon 1, 23d 2% 50m oAl A} w)w A
2 QUNEFEE Yoy 9t 50m oMY Qe g BEgolgon 9%
of vl& ko] e QMY FEE MP,

Fig. 9% 109 TP #2239 YL ¥ WstE ZbAswe ud [de 3
= A%F M ZzF 0.001~0.018mg/ ¢ (mean 0.008mg/ £), % 0.001~
0.055mg/ ¢ (mean 0.014mg/ £)9) ¥ EWAE BAo HaAdA sHANA 54
2 ZE 24 Jehta Qo 9L grd g9 e A Q)83 50m o] Al o) A
=& ANAY A7t A AU FA(L, 29)ANA 2, 59)0] v ZH
=< FEF 59

AAEE 29 989 THREH 1297b4 X - AZoH & zpolE uolx
%o 22y 98d 79 ~10974%] 9% 50m o] 49 A Z ] 0.015mg/ ¢ ©]A9] n)
WM w& AQUAFEE Holm Uon Aol P M UZE e wT
F EAG 32hdEQ) 999 7HRE 20009 697X A - g|ko| A Z+zH ND~
0.023mg/ £ (mean 0.003mg/ £), ND~0.044mg/ ¢ (mean 0.010mg/ )2 ¥ WYS 1
BUldd. 3= s Ao Aol B3l va) £& ANY $58 voln
Aoy AwHoz 1 Lo Fom AAAA ¥EE 1, 23bdEo] Hs L
HEYD itk AR SA1IYL~39)dE B2 a7 St
A9 PAY Ftow FAGH~9Y)ol Wl ANHo 2 EA Yem 9o
o SAZ FEE 3N QY BE7 FA Yehdm QYm o2 ol
A VY =7t FdAoR A Molw AW H S(1992)e] o &w
T gRoM Qabgo] sUol A A M F24st Eo] oks ol
LFET7 EARG sgod B zAYol Y SARE WE 50m ojAle] A
Fol T AuYo] R¥sa YUt '

h-=%
3T
L
2.
=



Month 7.8 10 12 98.2 4 6
[} A A

Outer - sea

98.8 10 12

Derthim) st year Second year Third year

Fig. 9. Vertical distribution of mean value of total phosphorus (TP ; mg/¢)

at inner-sea and outer-sea in the coastal sea of Chung~Moon from
July 1997 to 2000.
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e
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TIN(mg/t)
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N/P Ratio

Fig. 10. Monthly distribution of mean value of TIN, TP and N/P ratio at
inner-sea and outer-sea in the coastal sea of Chung-Moon from July

1997 to June 2000.
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3.2.4 Chlorophyll @ (&4 a)

ZA ol A 9] Chlorophyll @ ¢ ¥ ¥(Table 4) He e 12hd 0.08~3.78mg/
m'(mean0.84mg/m'), 2xb3 0.01~2.69mg/m’ (mean0.67mg/m’), 3xhd 0.04~3.43mg/
m'(mean 0.77mg/m’)o] t}.

Fig. 113 12& Chilorophyll a (§E2 a)9 $2 8B X9} 99 W3E Y
etk ol& AMBY 1xhd A - %X 0.08~3.46mg/m (mean 0.98mg/m’)t
0.08~3.78mg/m'(0.70mg/m’) & Ztzt Yeton 2718 AYzAoz wkan g
% 53 98 5900(1.99~378mg/m) WEA a Fo] Zrletn YUY 2apd e
0.14~2.69mg/m'(mean 0.74mg/m’), 0.01~1.97mg/m’ (mean 0.60mg/m’)C.2 < - ]k
AM 2tz velgtom 999 493 599 22z 1.25~1.92mg/m', 0.49~2.69mg/m’
2 ¥4 Jdehda Ao 32hd 0.18~3.43mg/m’ (mean 1.08mg/m’), 0.04~1.17mg/
m'(mean 0.45mg/m)o.2 A - ¢ 2z X E BY1 2000d 483 590
= 1, 22dx9 22 dE4 g o F/A AUon o3& 993 &4 79
7 8ol 53] AtelM(1.19~197mg/m') EA UYEIUT At AME wsE
& BY vid FR0o] Yeue AL oy 494 RE Zsbatr) Alated 5
Y7ol Huzd ol23lon . Uk - A2 H2F FAre W 35} o}
FEE Holu glo] HEBEFAEY HSBHE 2AHY AN HA oL
¢ ¢ 2o Chlorophyll a7} <& 4 594 FLA(TIN, TP)S EXE A9
HAo 7b74E F=(Mean TIN 0.057mg/ £, TP 0.009mg/ )E R Pon 7aa
= 493 599 140mm¢} 182mmZ d FF 190mmol Er|A 1 1o} JAHol A
frdHe 849 4= He Arjojmz olyd JYPe HA= NEEFPIE
o g AHE A FLY Hoz BYYP

Table 4. Range and mean value of chlorophyll a at inner-sea and
outer-sea in the coastal sea of Chung-Moon from July 1997 to June
2000.

1st Year 2nd Year 3rd Year
parameters Range Mean
Inner Outer Inner Outer Inner Outer

Chl-a Range 0.08~346 0.08~378 0.14~269 0.01~197 0.18~343 0.04~117 gy
0.75

(/™) Mean 098 0.70 0.74 060 108 045 ~378

Inner ; Inner-sea(ST. 1, 2, 3), Outer ; Outer-sea(ST. 4, 5, 6)
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Fig. 11. Vertical distribution of mean value of chlorophyll a (mg/m’) at
inner-sea and outer-sea in the costal sea of Chung-Moon from
July 1997 to June 2000.



4
{ —e—inner—s ---&--inner-b —e—outter-s ---©-- outter-b

Chi-a(mg/m')

99.1
Month

Inner ; inner-sea(ST 1, 2, 3), Outer : outer-sea(ST 4, 5, 6)
s; surface(0~10m), b; bottom(=20m)

Fig. 12. Monthly distribution of mean value of chlorophyll a at inner-sea and
outer-sea in the coastal sea of Chung-Moon from July 1997 to June
2000.

3.25 N/PH] ¥3EA4

Hrs g 718 JFEo2 sta Ye 12 ARG AH FA = "a
¢ A9 H &L 16:19] Redfield Bl24 & L&A Ut o]: 7BHoz AE
o el e Fn Yt d¥2e AR Fro} Qwre FHs Azt
FTE T3 N/PHIZE 1610143 Z Sl Qo) ua) £r1a27 dygos
Bol HEEFAEY AAL A9 £&Fo AN AujEgn B & glon
161 2ot 22 Ffodle olgh e 402 358 & Ack(Redfield ef al.,
1963).

2 XA oA N/Pe H]=(Table 3) 1xbd 0.8~34.7(mean 10.2), 223 1.
1~37.0(mean 7.6), 323 0.6~53.5(mean 11.4), 2000d 06~16.09 Z2¥ygs
BAem 993 10¥(range 212~6512) 5 Aqn 71bS AlQdstd AA g7
15:19] B] & Holx it
Fig. 13% 109] +H 2 X9 2A/|7HEQ 94 Was ey 144de
- AgAA 22 0.8~30.0(mean 14.1), 0.8~34.7(mean 6.2)< UEelWoes 97
d 7Ho] At 30018 R wA Jehgon YoM 30m oMo 21
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2~3472 A JEEd. 2 %o 71Eet Y 160138 Bgon g
Me 97d 8 99 A, 114¥, 983 197 68 HEZA 16014H(16.7~22.0)9] H]
£ Hol1 o] B AJ W3E Holm Qo AN FAHAZ #4E N//P
HZ7F dobAn Aot 2xbdelE A - 4ol M 1.1~30.0(mean 7.6)3 1.3~
370(mean 7.7)& ZtZt YeEbd o AtolA 983 793 99d 39 EZOA 16
0] 4(20.0~533)& Holx JYRon g 114 20-30m F4(17.0~23.3)
< A dF 16013tE B AFAHA EAL F3sA FE F UL
W ARt AN FAZ HAEHAM N/PHIZL Fotxa At 3zl
7}Zt 1.4~535(mean 13.7), 0.6~30.0(mean 9.1)9] ¥]E Yet i Ut doto
% 99 7¥-~99, 129 AZoA 160 4E BHo UYL 1Y 50m o4, 7
¥ 30m o], 99 16014 BYn 53] 9¥ol= A . %A N/P H7}
16180 433 Ededl o] 7|zHeet A4 EXE B A zerool 7H7t
& FAE 2 NPY H7F 24 Jdegd X st 2 9 7|3olE 161 o8 E
Holp| dAF FA}A £EX&I Qo] R ALHE F& F ANy ¢
& dx9 v 2 A 7€ N/PHIZE A Jdeidz ATk 20008 9
£ 1601389 #g& B AAGo] A on AR g2 w7 Fbee
o W3e e 5 UG AT AA F4 NP ulE 8~14(mean 10)
oz MAHoz HA HAddo]l ARAAZ 2 Fa gloy A ES o
F71EE AAGel FEZ H 3 7|20 YEYE F 53 A Qg
AAYEY FFe B 22 B Alde Qatdoel AdAxPg e vt
d= 4% FAE Aty dF Fadel 2AHGAA A A ¥ 3
I ARe™ AgAA LRV ALY HAEo] ABF FIEZ EEFF FL:
AU, ol g AFAE (199009 AF=E 59 &9 Aoy AR FAls)
Y H(199%6)9 AF= MEWs o A AFE F - A GolX 3
F2I A A7 AFAAQ] RA(R, 1998)F+= e 2348 Bgen £§ Qo] AF
A1 &A= chlorophyll a® #Fe] B A7t IFHo=2 WAHZA ¢
= HE& Bol FFdol & o] AVl &4o2REH fFUHE g5 AHE
Hoes Fr1dx4%] #AFoez FHHo Uee FE2 S Uk
Raymont(1980)& Atg <] E34 5 N/PHl = dutd gta} ofF v 24
Be FE Ao Bag vie glkeo] At FAHGL 2HA gFwe
otyzt 35tx #RE wst B #dd Ko

on r|

o
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Fig. 13. Vertical distribution of mean value of N/P ratio at inner-sea and
outer-sea in the coastal sea of Chung-Moon from July 1997 to June
2000.
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33 SFFAFA A} 9

EA AL AdHoR HYEF ¢ F7180] SAOZHEH B o] w
T ez $HA tFe] HIEo Adoz FUHo] A - MM Age =
o AFES e A 309 e dWF ER5FE 28608 W ~35169 gy
o MAZ 9B 180mmz ZAHER oW Y $E2HE o] AFREoE
19.6%%] 3536mm TFALFTA M E 352mmel 188% A= AAsn Y3 F
H AE2HE AL EP89 sHoy ANEE S8 Hyos §25E= o] 18,
8~26.0%9ll 01:‘3}5’_ (A T, 2000)

et §FRArol A G dobr ) Ys AF7) A (2000, 1] E =}
7)o A4 Aae Hustd Zege G zAHde 2yy g9 wWal
o 213t 7o WIE FHYEI(Fig. 15~18)8 o] &35t FHsI AT,

Table 5. Mean value of precipitation (mm) in the Chung-Moon from July
1997 to June 2000.

1st year 2nd year
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun; Jul Aug Sep Oct Nov Dec

I?fxﬁcn‘f)’ 2% 250 33 36 282 126 145158 148 271 926 617/283 111 478 % 198 47

2nd year 3rd year
JanFeb Mar Apr May Jun| Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Fzrnfcnlll)) 111 3% 142 876 282 296918 666 316 57.1 394 11.1 76.1 151 719 60.7 162 167

Fig. 1914 B3 A 19doz steds gAd, ¥ 29 340 343
LA F (AL H), ILE] A 3oAM FFog FEH YA Y}

ZAZIZEERY FE - B G WY A5 FES 36mm~918mme] M 9 (Table
9= 19973 36~ 250mm (mean 155mm), 1998'd 4.7~617mm (199mm), 1999\
11.1~666mm (247mm), 20004 15.1~167.lmm (2mm)E zZ+dd B¥E ¥ g
oo YHF 190mm H}.

Fig. 14v= ZAMAq 9] 94 Z+%a Add Wsgdes vebd Aol 97d
ol 793 8¥U(235~250mm)ell 7 Be B4 mgon 99y 109 v}
%(36~331mm)& Holi 11¥(281.8mm)HE ZF o) Z7lstm r}. 98
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T 19578 4972 145~27Imme] Z4 2L HAon 594 2mm7t WA s
69 (617mm)o] Fuirt AlzEol e B4FS AT 7HRE 997 (111~
478mm) ¥l Y W F5Fe 2o 109%EH 12947~-65mm)7HA) 7HEE
ol etz Utk 99d0lE 989 FARH A=Y 71Eo] 11lmm o %4
< B 14 dfzdHoen 59714 AYRF o B4 27331 Y. 6
Y5H 99(2%~918mm)7HA EAVIZF F HuXNE Holn we Fiqe M
A 1095EH 7HEo] A7 AFate thesd 2000d 49(11~60mm)7HA] =)
£5 A

437 F+2E Jebd Fig. 14 ¢ B9 Aoyl A28t 69 (mean 360mm;
range 167~617mm)% ¥ ZFFo] F718td 79(mean 479mm)oll e U
B3 997k2]) MAM3 gadtt 108(mean 2mm)E 438 #BAstd EAQ 1
2~3¥(47mm~120mm mean 86.8mm)7}x 7}2& vehlm Q. AR B
ol & &A6~9¥9)d d F4+% 2282mm%E 638%2 1457mmrt AEH 7
AR .

-31 -
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Fig. 14. Monthly and seasonal distribution of mean value of precipitation

(mm) in the Chung-Moon area from July 1997 to June 2000(from Jeju
Meterological Agency).
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(First year from July 1997 to June 1998)
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Fig. 15. Horizontal distribution of water temperature (C) in the coastal sea
of Chung-Moon from July 1997 to June 2000.
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(continued)

(Second year from July 1998 to June 1999)
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(Third year from July 1999 to June 2000)
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Fig. 16. Horizontal distribution of salinity (%,) in the coastal sea of Chung-
Moon from July 1997 to June 2000.
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(Second year from July 1998 to June 1999)
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(contiued)
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(First year from July 1997 to June 1998)
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Fig. 17. Horizontal distribution of total inorganic nitrogen (mg/¢) in the
coastal sea of Chung-Moon from July 1997 to June 2000.
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(contiued)

(Second year from July 1998 to June 1999)
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(continued)

(Third year from July 1999 to June 2000)

\’) : Fatid .
0.20
R \ ) vy NN /o’_\ ®
910 0.05
Jul. 99 et | AUQ. 99 = | Sep. 99
4 4. 4
$ 3 $
o~ e N s R N, AN
<.e gy " 38 e ® Sre S
DV NG Nl Ve Tl e
0.05 . e "
L N . —
Y] - - vt e - ™ 005 . ]
0.04
0.05
Oct. 99 w . | Nov. 99 e LR eG: 99 -
4 4. 4

Apr. 00 .- May. 00 s> |Jun. 00 P

_43—



( First year from July 1997 to June 1998)
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Fig. 18. Horizontal distribution of total phosphorus (mg/ ) in the coastal sea
of Chung-Moon from July 1997 to June 2000.
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(Second year from July 1998 to June 1999)
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(contiued)

(Third year from July 1999 to June 2000)
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