EJN LAOIF QEW HZ NSZUA ¥ MY

Internet—-based Realtime Monitoring of the Environmental

2k
S

Al

[ =

Parameters in the Marine Large-Arch Shell Culture Bed and

lts Productivity Assessment Model
o o) A O|E AMAIZE 3 2t2

L C)I__O
OITEH SN 24

o1 e 2" i

2006. 11.

:IOL_',
o2
¥
>
1

14 LA AlrE 28

x
o



K-

AFE DMt

__OL

=X

2ol Alg

|

<l
<

A

L
[u)

H

Stoi M =

N

e i
o




_%]5
S H
A
1= A=34
o}

()]
=

11 4

2006

K

~
;o~|

i
Ao

Ho
@
B/

)
N~

=
=~

B
)
) *O

B

B

(z
F)H o] g

Bo
.1%

T
mo

;OH

A1 o]

=

=
=~

B/
o
BE



Hr

A

B
ol

)

2ete] vz

[e)
-

A A

A Al Eok= o

Lz o
= 1=

A9

=

EESREE RSP

9]

R

?_

3 87 shebvE

el

jn

[——3
)

oF

ATFNed

II.

)

B

)

w102 9= AL A

A58

tel AR

J|

AR AR E

)
=

°o]-&

ol
o
Gl

o)

—_—

=y
e

wK

ZA} H]

S
=

o
e

AFA

ool A

A
=

ff woll

9|

]

<A
]

N

'_?L

F71 $lsked, o

s

S
=

Faew, o3

)

,mo



AN Azd 8 2 AR AR

o

2
T4, 5 2 714 A< diolel 24, CDMA 54 ZES Zgste, A55 A
o Akstar, FHlo]Ae 1 ARE AAFEo R oWl Sl A ATt A 3dt F
A A5 A BAE 29 20060 72 20€8S 7l o® YSI 106,8917H, Hydrolab 12891
A 4 Aa7E #2319, FFFE AEE 93050702 20049 (1078L 7H)ell 35,0497H,
20051 4257971 o] i, 200613 (7T L7h) 154887 o]tk 7 A A =RE F 9649070E AALE
3, 20049 (10702 %2H) 31,81670, 20051 45,6187, 20063 (770 €7 19,05670¢] 71448 S

ey

(2) BN AZFAHE MH & AF

AAW SN2 oful ¥ BERE A AFAES

R

o
%
>

S~
¢ >
i,
2
o
riet
o
2
bl
Ll
of
=

stol ABHGIL, AE HAAS FA L ALE Faho] AFehnh

2004 6¥ 6YHH 20061 7€ 1297bA Aol Wi Akl 147 A A4 ¢A

4) BE WEA A5 AL 24

2004 883 2006 78 BE A SAY TG G Topus] Aske] s
B3 RPN £330 AW 2R AN, el B3 99, 0 olF washe

(5) 4% &4 =4

AR 4788 AN =FrEE AA FUEe Holdeds FH87] A A
GET Gl 2708 AAoA F 163 AA AEE oFEE sy (2, 9E,
229 &F4H4, COD, DIN(ng/ ¢ ) DIP(mg/ ¢ )N/P Ratio, Si(OH)4~Si(mg/¢) )&
=74 =4 e Ad 2AERAE AdW sebA b a4 (COD), Z4az® (D),

(AVS)= ZALSFA T

A0 of
F
ull

o
i‘l
o&i



H

=

9 %
N = A7F ul

5%
olp T I
- dop
N ET og T NJ
B T X = ®
HL OC ~7 o ,t ﬂ ,W 0
) M,_ & o olo ! ﬁw o
ol g ° < T 5 ° N T T W
i} S 4 nm v 2 = CRC) P TETES
s ol = 3 % o = M Mt ~ oK o iy
7! RO My oX oy M,_ = Y T I o ™ zmd
: %%}qm%%ﬂ o =72y, =y
N N < I 3 = = o 5o o = 7T = o
- 3 ) L = 2 oo ﬁ (O
wy o alpl ! % B0 worE Hmo o8 o d]ﬂ A% DN AP X %
c3 = o s L N ﬂ# I - - .
N 9 : -z X = LI z 2 o 5
S fil < G T = I il T T 3 T @ S i oW !
by e o o o B E v T oo = ﬁ = mu s B - T Unﬁ
! — ~ -~ ! 0 N X e N ;
S o X 7 T N S s o W o Z T X )
3 T M = < o © ) M@ my Rt my m o s : X
° m CSPS 3 o9 L2 - = © 5%
X O] W o w9 EOE OB % i ) - & T
m (- o O T 03 15 B AR o my B o K ~ > 5 o=
X0 = S = In W <R <O N T o=
5 ~ <R o B! o o X o TR : RS 3
O ‘ml -~ ﬁo ﬂE i —_ No N ‘u' ,_Ib.l X
= S = A o) =) %A.Uu . LA.No o# i WL o T % o 17F o ﬂ.,m% og .Ev
. Hmﬂmﬁagw @%%%%ﬂﬂm% R
ARl A ﬁiﬂwll;?} Pz
E N wo T o LA T 5 L o _ X 5 &
oy £} ) N fa iz ; —_ Ho ) o ol 0 X < ty = o
=5 N ) B z o 2 S o ol S Nz
B0 o o A=A z N T -y iy i el AF
l’ fe) H dl ! o L BN ,ﬂl‘._ e 3 il ‘q f‘ﬂ ﬁ! fdw ‘EU ‘_Ir‘_yl ‘;|Oﬂ = \‘w
= ot o) T oy ST X o X o o N = T o 7O B G-
@ﬂ&%ﬁ%%ﬂﬂ%ﬂmMﬂ%@&%meﬂé ﬁ%i%
mr S T oK N ST~ = ) = ) Y R I ) N A=
nOAfzc}iﬂ_%mLbﬁﬁ%&_@\wﬂmiy i H@_ﬂnﬂ
© ) ' - —_— o T i
Mgmnwmoomm?%%tﬂﬂo@%%mwwﬂ #%ﬂﬁ
=5 4% ) Borowm oo SERL T @
T R X ™ SEL 5 o= B o= T 4 o I ° o F
N— M G-y ,_ﬂwx_ — = EO P wmo il K3 0 T —_ E:r Lf ‘m_ﬂ i |y ﬂ_OI &o —_
4 s S = o ~ G2 ) o) o Al o o} o X my nl o ° m;
no = o = AR = o N T W < A n or © <V
0 o ww o X ) ~ " 5 oL, M "R T ° oy W
CS w2 = I ©E o BK L= P x T
= 4 = o A = o KX = = 3 % s = & o
ST Hoop N S T T 5 < N S B
AN AR ) A A o ®
N T mg e W SR
UL _&O ﬂzMO W ‘Ul ZT ~x ﬂ:MO V 1&:0 i
o o o 1>_Al S T ™
A > W 0|
o) %O Mm

b

o}
=l

o]

|

sy

3

Z

Felold

sel 12

AR A el A
[e)

P
e

152 )

tol 1274 9]

°©

Va
n Dorn A$71E
=

L
ug01 SOlutiOn



Sedgwick-Rafter A|F7]e 2ol dAw A stoA] MAFTE AFs T g a5 =9 &
Eocells/ £) 07 HARST. 52 TYABRAG 97 TAHE 2

k1278 2ARE A JT A S 45em(EA:0.16m’

~—

, WEA7] 200ime] netE ©]&3Fe] A
TolM ZS7HA FHLE Tm dlste] APE TTAES 10% THEELHoR dF
oAl aAFF] AFARE 27 F Bogorov chamberd] =i w7 3dlo|A MAFE A
3 & T dEHE(indiv/m)oE A5
wall Axinte] vl zuf ofge] 67 Aol ALTe] WHele HA 85/RA/01m A
O8270 A /0.1m ol ATk, A A7 R HH 2004 6€ol 8/HA01mes HA =3
& Az F7bske] 20059 49el= 2982 A/01m o2 HEd NAS
A3l ZAsted 693 8¢€el 200~30070A/0.1m o] Atk F 10€ o] ThA|
L6670 A/ 0.1m' o= F7Fsk & Agols A stthrE ohAl 20061 49l 91970 Al/0.1m' &
2 E3MATY 2
=dFd JdAAME 20043 6Ll 671 FA-olA 11E/01m Tte] Ed3steo] HAE ER
AL A F7keke] 20051 49l 671 BAHlA 51F/0.1m'e] =&

l"O
o
A,
g

i AA T Az oA 3 AA AN A AEFS AN o] 2004 6
doll 4070A/0.1m 2 HA& FAMAFTE 2006 €l 67470 A/0.1m H =AMAF
= AT FdFFol doA = 2004 6l 7TFLRE TP whka 2005 8¢9

Aol 14NA/AAR, EdFTT+v 1328/ e= =4 MAFTY v&> AA
Zd MAFAAM 10% Ax B S2dTFE 2499 2555 Uedo dEda =4
Tt Bel AA Fay Az ofFe]
=5 Yeigidioh

53] el Zxlvrel 44 20059 490 AA 1, 304 2 dEE o7 utErE 27
7b R %5 ARl gd £ ea, 20059 10€elE AH 4 ol dEF
142470 A /01m' & FH o] A sk vl &o] 86.3%E AA|st] FAT s T AF
3 A 874070 A & 36817/MA 48.1% 5 AA|ste] LAAAFS 2F 0] A= H&
o] Awr-S X AL mHFITA ZFHvre] Hxzi) oFe] AL AMYER =

L
:?1:1
o
P,
(e
9
o
f
i)
i)
oz
fuf

N

o
u

O
(o
o
it

e
R=h



A
TE EFAES A ARE AYstd AXIwe 67 AH-AA F =38 MATE
2005 2¢€ AEH| 5103MA T2 HA SAMATE HEFNA L 20051 6L 114,861
MATZ s et 355 A4 AAF7E 249 2005d 29 16502
b wekow Ao EEMASTE dERE 20061 690 31Fo® AU EFIFFE UE
W AT

27l AAl Fdel gzl 3AHAME 2006 2¥80 Ed MASFE 456770
Az HAagom, 20049 8€o] 526791 A 2 A E=E Exste] o]k 100w o]
UElsth 2d 5+ 20060 29 18F o= AP o 2004 10€9 26522 HU =

dFTE5 e

o] AnE FHetA ALEE AFE FdEEFT =dNA
= Yerd Ao A0 AA e Ao 2 AE Hides B Ao B AR
Hell= 1,000cell/m'e]3tE YERA HEH of 53d 20051 6¥€ = 19,144cell/m' 0.2 2
ZolE Bk Yy AA 79 B¢ AMHT AEE 1522cell/mE HAE UE
yloy 2004 8€ ol FHul 175597cell/m' = 11581 =2 F A ekAl F X3St}

() =4 874 54 48 2%
T 5,10, 15, 20, 25 2 30T (& 30 pswolA F-2A 3 29+1.3me] =73
AY A3 24X AEES 0, 74, 89, 99, 98, 96% = LEFWEIL, 48X A 0, 54, 88,
99, 98, 98, 96% A o™, 7221 7kA 0, 48, 88, 99, 98, 6% = F-AA = AL 25.0TCAA A
T 5T FA A3 gii-iEo] geteigla 24413 A3 & A% AR ey 2%
A7F F5 dAREo] FobAl= AEel olduh Ly 15T ol el M= vy w2 WA

o yehgel AEgel ET. mEA RRAAE Ao oka Ao Ao} 15T

0.

o
o

>

2,
rfo
2
>
rr
=

X,
o,
o)

%
i
rlo

Aol AUk

o AN AN
A& 0, 5, 10, 15, 20, 25, 30 psu(F<: 20 = 1C)ollA & WG 28 A3, AEE2 4
AZE B3 F 0 psudl Al AEFHAF aFSlaL, 38, 49, 52, 59, 73, 97, 98% <ol ATt 8AIRE

43 5 10 %15 psuol A A =FHAAL skelar, 36A12F A3 $- 20 psuol M= A F H AR

FARR ] A AEES 15 psuolstoll A= 8AIZbel ool d=F #HAFSHA L, o] ¥

5)
# dvbs PR dRe] FA% wakdls v oFs Aol o} MmH e A



dTNEZETe &8 AY

V.

dgon, S

dE

g2 s

A
=

_10

_?E
i

3

] o

SREESE

T s

=
=

A

=]
RN

Al

Z
a

8ot}



SUMMARY

The Objectives of this study can be categorized into three :
First, this study has produced the data for sea water quality and
environmental variables every 10 minutes and published those data on the web

site(http://oceaninfo.co.kr/kangjin) on a realtime base by developing and

operating realtime monitoring system in the Kangjin Bay,
Second, this study investigated the correlation between environmental variables
for the large—arc shell culturing bed and its productivity,
Third, this study investigated the optimal culturing bed conditions to restore
the local culturing beds for the large—arc shell in the Kangjin Bay by

comparing the productivity rates of the comparing site, Goo Young-ri.

Operation of the Realtime Monitoring System and Data Production
Combination of communication system using CDMA module and sensor
arrays of water quality, current, and meteorological parameter has produced
data base which has been published on a realtime basis to serve for the local
fishermen’s timely needs. Based on the statistics of the data production, data
has been produced for the 106,891 records of YSI, 12891 records of Hydrolab,
total 93,050 current record with 35,049 in 2004, 42,579 in 2005, 15,488 in 2006
respectively. Total of 96,490 meteorological records have been produced since

Apr., 2004.

Profiles for the Observation Stations

Besides realtime monitoring operations, regular field works have been carried
out from June, 2004 to July, 2006 to sample water quality variables at the 14
stations covering the entire Kangjin Bay from south to north and west to east

lines.



In particular, after the typhoon passages in 2004 and 2006, intensive field
samplings have been carried out to investigate the impact of the fresh water
discharges from the Nam-gang Dam on the formation of the hypoxia in the

Kangjin Bay.

Environmental Investigation for the Aqua—Culture Beds

Besides collecting environmental and physical parameters, investigations have
also been made in terms of the chemico-biological parameters such as
chlorophyll, dissolved oxygen, COD, DIN(mg/ ¢ ) DIP(mg/ ¢ )N/P Ratio, Si(OH)4-
Si(mg/ ¢ ) ) and COD, IL, AVS in the sediment samples.

Biological Investigation

Samples for the benthic fauna were made by using Van Veen Grab with
surface area of 0.1 m* at 9 stations in the Kangjin Bay and the Goo
Young-r11. The collected samples were sieved with mesh size of 1 mm and the
remaining animals were treated on board with 10 % formaline solution and
carried to the laboratory for later identification inspection.

Sampling of the phytoplankton was made with a Van Dorn sampler at
surface and bottom depth at 12 stations and sampled water was fixed with
Lugol solution and were carried to the laboratory to settle down for 48 hours.
The number of biomass were counted under microscope by using a
Sedgwick—Rafter counter.

In the Kangjin Bay, in October, 2005 the standing crop of 1,424
individuals/0.1m’ was occupied by the single species of Musculista senhousia
to amount to 86.3% indicating the unstable structure of the benthic biota
based on the benthos population.

Zooplankton population in the Kangjin Bay shows the minimal 5,103
individuals in Feb., 2005 and maximal 114,861 individuals in June, 2005. The

number of species appeared in Feb., 2005 was 16 and in June, 2005 to be 31.

_9_



Experiments of Environmental Toxicology to Large—arc Shell

Toxicological experiment to large—arc shell was carried out in the water
tank to investigate the impact of two parameters such as water temperature of
5, 10, 15, 20, 25 and 30C and salinity of 0, 5, 10, 15, 20, 25, 30 psu. The
statistics of the survival rate of the juvenile large—arc shell are as follows; the
survival rate was 0, 74, 89, 99, 98, 96% after 24 hr and 0, 54, 88, 99, 98, 98,
96% after 48 hr and 0, 48, 83, 99, 98, 96% after 72 hours. It shows that at
low temperature of 5 C, most of large-arc shell was dead after 24 hours,
while in warm water over 15 C, very high survival rates exceeding 95 %
were recorded.

In terms of salinity exposure, the survival rate at 0, 5, 10, 15, 20, 25, 30 psu
at fixed temperature of 20 £+ 1C was 0 , 38, 49, 52, 59, 73, 97, 98 % after 4
hours and at 10 and 15 psu, all shells were dead after 8 hours and at 20 psu,
all shells were dead after 36 hours. These results show very significant

mmpact of the low salinity on the survival rate of the large—arc shell.

_10_
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71X, T+ T, PamlhPal> 23 A 5 SAE 7] ¢=& HepA(Mortimer,
1983).

0, (mg/DeF Os (ml/1) #A+= Forstner and Gnaiger (1983)9] 2] A
Ko: (mg/l) = Koz (ml/1) x 1.429
o] #2418 o] §3to] AEsAT

lo
>
B>

= 2NES wxrin bl oA A E o 90%l A FAFE
A" A= 9l AEE FHo® HAFHE ol AEHd Hol AT H AL &
Hl&(ml O; h el Jejz A4t ot oo
o] Al&®l WelM= A=l dasvgo] FARE Be A4 =, dAe 2 A7Hocal

time), E3AFA% (%), A2 S(ml O, h'!), 2%(TC), 71" (hPa) A8 59 AW

>
)
=
ta
i
it
oz
2
rlr
ot
=
Lo

o3
e
E3
2
>
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AL
2

Am

AT LAY

7 ASCII file®] @4 o= HFH A A E3 flo] dAd ZEs 5243 7]7]

, RE ARE

9] AF2 AFA o= visual basic (windows) programS E3] 245 o
o]

LA
IR EER:

A 4 Q= 2209 0 Z(RESCON program) AHA| A28t o & Al

A4HE A4 #HdE 49899 524 Dorrien (1993)# Kim (1996; 1997; 1998)¢ll

T2 9w AAAH A83E KaleidaGraphy custom  program
(Macintosh, Synergy Software)= Ab&3ste] T#Z= Uepgdor T3k A4 Az
Ao w2 dzIlel AbALN BAS B8] HE B ARE 2% FoaT W
ol A 715 ol% Hi 24 (weighted smooth curve) &2 A g]sle] =23} don A

9 A3 Aol e e 2 AR Baivu] FAS EAGE ool AT,

Compressor

Valve control box

Pump controller

Printer

Ok W=

Computer for control
and data storage

Air pressure sensor

Pico amperemeter

Three way valve

© 0N e

Toothed wheel pump

10. Temperature sensor
11. Oxygen sensor

12. Experimental chamber
Constant darkness (DD)

12-1. Silicon ring

13. Reservoir container

~—= Cucular course = Circular course -
dufing measurement phase during water-exchange

a9 3-11 Aol o] 8| Aw TEFE SV BAE
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H 3 & d7esd s A 23

<
2
il
s
ofo
o
2
ol
ro
ults
Ao
ofo
iy
[
X
et
[ <
A
QL
>4

k]
S
S
S
=
r&

H #=), Hydrolab® =

T, di, 844, pH, S22, HES A FEAARY AL FAE 2Y 2006

B
S
Do
(@)
me
o
N
M
O
FU
o
wn
—
[S—
O
@
—
=
T

<
(@)

]
.
s
—_
DO
0
do)
[S—
X
fo,
¥
i
>
bl
il
o

=39 3L, YSI

o] A 90%°]de] ARANES VES 4 e Wi RUEE AL B 8l

= Qe Akm Aqko] A xF ol 9lo] Fat T0%9] AR AMES HAAT AR Atk
Aol 9& 20009 3YR FHAR 447270, AR AAFE 100.18%0] 3L, H A<l €L 2004

9 1082 AR 36671, ARAE 820%E EATHE 3-2, 3-3).

- H] U 71k Temp. | Sal D.O. pH Chl. Turb.

2003 | 9.25~12.12 | 4155 4155 4155 - - -

2004 | 1.11~12.31 | 40810 | 40810 | 40810 | 28567 - -

YSI600 | 2005 | 1. 1~12.31 | 42091 | 42091 | 42091 - - -

2006 | 1. 1~ 7.20 | 19805 | 19805 | 19805 - - -

By 106891 | 106891 | 106891 | 28567 - -

2003 | 10.23~12.12 | 4368 4368 4368 4368 4368 4368

2004 | 1.11~12.31 | 6930 6930 6930 6930 6930 6930

Hydrolab | 2005 | 1. 1~ 7.31 | 1194 1194 1194 1194 517 481

2006 | 1. 1~ 7.20 399 399 399 399 - -

A 12891 | 12891 | 12891 | 12891 | 11815 | 11779
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¥ 3-3 299 $4 A8 A 54
dx= < YSIG00(7H) A2 XS (%) H] 31 (Hydrolab)
9 564 13.06 -
10 366 8.20 264
20034 11 1664 38.25 2438
12 1561 34.97 1666
2 4155 23.65 4368
1 2450 54.83 3024
2 799 19.82 859
3 1783 39.94 2160
4 3358 77.73 -
5 2882 64.56 -
6 4168 96.48 479
20043 7 4464 100.00 110
8 4464 100.00 82
9 4011 92.95 91
10 4261 95.45 90
11 4031 93.31 -
12 4169 93.39 35
27 40840 77.70 6930
1 4173 93.48 21
2 3890 96.48 110
3 4472 100.18 153
4 4278 99.03 -
5 4442 99.51 -
6 4317 99.93 229
2005 7 3965 83.82 130
8 3068 63.73 146
9 3653 84.56 206
10 3146 70.47 -
11 1640 37.96 128
12 1047 23.45 71
2 42091 80.08 1194
1 4455 99.80 -
2 1835 4551 116
3 1484 33.24 44
4 3337 77.25 114
2006'd 5 2526 56.59 -
6 4062 94.03 63
7 2106 47.18 57
27 19805 64.87 399
=7 106391 69.76 12891

_34_




H 3 & d7esd s A 23

233]¢] 47 Profiles ¥ttt @ Wil 9dFS ErI9ds) ARt o 3749
AR F 432005 69, 7€, 8¢, 20061 74
dolr 7] flsf FA

At 9671 AnE AareATHE 3-4)

= 3] 2 )= g AFEu | M
e Y Nsae [ Ewe | IO s | A
1 04. 6. 6 78 31 - - 109
2 04. 6.19 7 31 - - 106
3 04. 7.13 77 33 - - 110
4 04. 825 51 31 - - 82
5 04. 9.22 69 22 - - 91
6 04.10.15 63 2 - - 90
7 04.12.10 21 14 : : 3
8 05. 112 21 - : : 21
9 05. 2.23 59 51 : : 110
10 05. 3.22 102 51 : : 153
11 05. 6. 4 69 22 : - 91
12 05. 6.17 72 36 30 - 133
13 05. 7.12 83 20 27 - 130
14 05. 8.15 93 31 22 - 146
15 05. 9. 4 % 28 - - 123
16 05. 9.26 65 18 - - 83
17 05.11. 7 97 31 - - 128
18 05.12.25 48 23 - - 71
19 06. 2.13 50 32 : 34 116
20 06. 3.15 44 - : : 44
21 06. 4.29 & 29 : : 114
22 06. 6.10 56 12 - - 63
23 06. 7.12 34 15 8 - 57
g 1512 583 87 34 2216

_35_




AFAA AALAA #FE A7V Ul AiE F FFRES A=E 93050712 2004
W(107HL 7)ol 3504970, 20051 4257970 o] aL, 20063 (7704 3E) 154889tk =717 3
T 73.2%9 AsAAES Bt AFA Y GH 2004 2005 4€HE 8E7HA #A=H
T4 ARE F 14805717F #SHAN, Hit 67.2%9] AsAES BHATh 2AEA
o] Al €& 2005 109 = 446570, A=A4HE 100.02%°0] 32, HA Q1 42 20049

1082 F&F52k5 40570, AR AE 9.07%°vH(3E 3-5, 3-6).

Jo
o
3l

[

¥ 35 A4 1 (olx DAl 99 §34% 4w AL 57

] LS = T3, 5 A5 S (%)

3 1914 42.88

4 3578 82.82

5 4449 99.66

6 4316 99.91

o0l 7 4448 99.64

8 4453 99.75

9 3927 90.90

10 405 9.07

1 3097 71.69

12 4462 99.96

27 35049 79.54

ROMO 1 4456 77.82

A1) 2 4032 100.00

3 4462 99.96

4 4314 99.86

5 4455 99.80

6 4306 99.68

2005 7 4324 96.86

8 1965 44.02

9 3937 91.13

10 4465 100.02

1 807 1868

12 1056 23.66

27 42579 81.01
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M3EATHESY g ¥ Z3

1 1752 38.25
2 621 15.40

3 1801 40.34

2006 4 3338 77.27
5 1742 39.02

6 4062 94.03

7 2106 47.18

A 15488 50.52

7 93050 73.18

) S 2 K, f5, 7L, A% | AR AWE (%)
4 928 21.48
5) 4464 100.00
RCM9
2005 6 4282 99.12
(472)
7 4322 96.84
8 809 18.12
Total 14805 67.19

2t 71 A=

2004 3€HH 2006 TE7HA AET7|HS As"HAdA ASHE VAR E F
96,49070 9] 71 4AEE #=s AL, 20043 (10702 7H) 31,8167, 20051 4561870, 2006 (7
ML) 19056709 714A 55 #Fednh. #5717 AR AWNELS i 75.9%°]
Az A Aol HiQl A2 2004 7€, 2005 5¢, 2005 10€ = A= 446470, AR ABAHE
100%0°] 3L, H A<l €2 20049 392 A5 43070, A= A4S 9.63%°] (3t 3-7).
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£ 37 AFNRBE A6l % AT A2 B
) UE 2 08 GPRdSS | Am ane o0

3 430 9.63

4 968 2241

5) 3223 72.20

6 4317 99.93

2004 7 4464 100.00

3 4462 99.96

9 4318 99.95

10 2077 46.53

11 3094 71.62

12 4463 99.98

| 31816 72.20

1 4462 99.96

2 4031 99.98

3 4462 99.96

4 4317 99.93

AWS 5 4464 100.00

2005 6 4318 99.95

7 4463 99.98

3 4459 99.89

9 4317 99.93

10 4464 100.00

11 308 18.70

12 1053 23.59

By 45618 86.79

1 4461 99.93

2 1638 40.63

3 1836 41.13

4 3211 74.33

5 1742 39.02

6 4062 94.03

7 2106 47.18

A 19056 62.42

ol 96490 75.89

_38_




°F 3T #4sg 23C=E Yewrt 24

5 A1(04.1.26/05.2.2)
= 25T= #AFHUT. 044 8¢ ¥

H o3& dus

02
=
00

0

My
A

a4

ol WA A vEer @ @i £ee 130°CoT. AR S AR A9
te AME 30~33 psu ol AW HAY wRAe]l B MUE SAG-9)e H9o
= AHA 1063 (0489714 asta, WE & 10~32 psus W97 2A vEbdth 06

WX 79 Hi dio] 264 psuZbA FAaskd)
H
e Z+7 324, 287 psuolil
9~10 mg/1=Z =A YEy:
10€°] 3 mg/l °]3t=Z YESIL
ATt b Ed = 8~9¢, 061k e] H

7169 -~

Lo

ki
o

AE2 oF 30 psuz &

Jan.04 — Dec.04

— 25F
< 20f
g 15E
£ 10E

SE

Dec Jlan Feb Mar Apr May Jum Jul Aug Sep Oct Nov Dec Jan

Jan.05 — Dec.04

. 35E
< a0f
EREL=
& 10F

sE-

Dec Jan Feb Mar 4pr May Jun Jul Aug Sep Oct Nov Dec Jan

Jan.08 — Jul.06
0 Max

Mean
Min

Dec Jan Feb Mar Apr May Junm Jul Aug Sep Oct Nov Dec Jan

a9 3-12. AT gel e 043 1€-061d 7L 7] 2

— Egs) —

35 A Bt

i, sHA "t 4~5 mg/lE Ehwnh €l HAZE 20049 6~
, 2004 7, 8€ 3} 20051 79l &
49 79 3 mg/l |32 e
7€) = 12 mg/l 7HA F7Fe vF 9

WA S o1 3-12, 3-13, 3-14,

1 mg/l °lst= #=5H
LA Az 2
, ol HEE A53)

£ 3-8).

&}\
T r

B>

Monthly Mean of Water Temperature

2004 3
2005 E
2006

¢ Jdan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

flo
E
off



ALE =13 oA
Jan.04 — Dec.04 Monthly Mean of Salinity
40
7 35
B g —
~ =
= —_
2 gw —~
z
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 2 a5 2004
2005
20
Jan.05 — Dec.04 2008
40E 15
— 35E
S 20E - —f—n =& _ g = Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
7
£ o5t
=
3 26FE-
[ E
155
10E
Dec Jam Feb Mar 4pr May Jun Jul Aug Sep Oct Nov Dec Jan
Jan.06 — Jul.06
40E
— 35E
B 0F Max
= esc Mean
g 20F Min E
15E-
10E
Dec Jan Feb Mar Apr May Jun Jul Aug Sep Cet Nov  Dec
— 3 o) (=] e} o) =] =
a9 3-13. AT Fel Ao 04d 19-061d 797hA o] FE HE
Jan.04 — Dec.04 Monthly Mean of D.O.
14 -
g = 12 =
& = E E
E o - 10 3
< = 3
A i i .E 3
SE = E|
- i S b 2004 3
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan = 8F 3
s — =808 E
Jan.05 — Dec.04 o 2006 3
ok . . . . . . . . " " " h B
B ¥ Dec Jan Feb Mar &4pr May Jun Jul Aug Sep Oct Nov Dec Jan
g =
< E
=
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
Jan.06 — Jul.0D&
E E
B Max =
e Mean =
= Min
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
— SN o [e) Q_ [e) A =
1 3-14. AT el A 049 1€-061d TE7EA O] EEAFA W
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M3EATNESY g ¥ 2
¥ 38 AW F8 9E EENE BS A3
YSI600 T (10) A (psw) £E2 2 (mg/D)
A= | € | HA | AN | HeE | HA | Ao | He | HA | Ao | H
1 2.04 7.80 4.86 31.60 | 3197 | 31.82 3.6 10.1 951
2 3.13 5.22 413 3191 | 3242 | 31.98 6.17 104 3.83
3 7.68 11.44 9.97 32.67 | 33.26 | 33.14 7.70 9.41 3.44
4 11.30 | 1787 | 1439 | 32.07 | 3343 | 33.08 4.47 8.21 6.16
5 1581 | 2080 | 1787 | 3222 | 3392 | 33.08 3.67 6.59 4.66
6 20.22 | 25.06 | 22.26 | 2213 | 3342 | 30.67 2.79 12.2 5.87
2004 | 7 21.29 | 2940 | 2533 | 2281 | 32.08 | 29.44 0.48 9.07 4.02
3 2262 | 2933 | 26.00 | 1063 | 3192 | 24.89 0.55 12.6 453
9 2206 | 25.72 | 24.10 | 2437 | 2955 | 27.63 2.79 10.6 6.10
10 | 1792 | 2392 | 20.07 | 2699 | 3143 | 30.71 274 10.7 6.18
11 | 1217 | 19.06 | 1586 | 30.09 | 32.66 | 31.48 6.32 10.1 8.41
12 | 10.37 | 13.78 | 12.04 | 3045 | 32.29 | 31.73 7.31 12.2 9.84
Hyr| 1388 | 1912 | 1641 | 27.33 | 32.36 | 30.80 4.47 10.18 6.88
1 3.40 8.26 5.24 3264 | 33.08 | 32.84 8.81 10.8 10.1
2 1.90 6.24 4.66 32.85 | 33.89 | 33.32 9.33 11.0 10.2
3 4.29 10.30 7.32 32.17 | 3394 | 33.29 3.48 10.0 9.18
4 9.38 18.01 | 13.35 | 32.37 | 33.07 | 32.80 7.37 9.82 3.34
5 1863 | 2224 | 1883 | 29.70 | 33.37 | 32.30 5.77 9.38 7.93
6 1959 | 2550 | 23.03 | 30.04 | 34.15 | 32.71 4.30 104 6.92
2005 | 7 2175 | 28.06 | 23.69 | 2731 | 32.76 | 30.65 3.25 125 7.40
3 21.97 | 2480 | 2297 | 30.29 | 32.76 | 31.50 0.93 8.26 4.24
9 2197 | 2531 | 2358 | 3003 | 3175 | 31.18 1.09 8.68 4.89
10 | 2059 | 2375 | 22.09 | 30.11 | 32.17 | 30.93 5.32 104 7.34
11 1299 | 1863 | 16.10 | 31.63 | 3250 | 31.96 6.31 9.31 7.75
12 3.33 6.35 455 32.36 | 32.76 | 32.56 9.91 10.5 10.2
Hyt| 1332 | 1812 | 1545 | 3096 | 33.02 | 32.17 591 10.09 7.87
1 2.90 6.70 5.19 3259 | 33.02 | 32.79 952 11.0 10.1
2 3.38 7.34 5.76 32.65 | 33.24 | 32.93 341 10.2 9.38
3 6.36 11.24 9.33 33.02 | 33.66 | 33.40 7.94 9.25 38.64
4 10.06 | 1527 | 1294 | 3252 | 33.65 | 33.01 6.79 9.57 7.88
2006 5 1573 | 2059 | 1778 | 31.32 | 3352 | 32.08 5.78 9.22 7.43
6 1731 | 2333 | 21.12 | 30.21 | 3273 | 31.86 4.69 8.98 6.32
7 2067 | 2295 | 2142 | 23.16 | 32.74 | 26.47 2.30 7.79 4.30
Hyt | 1092 | 1535 | 13.36 | 30.78 | 33.22 | 31.79 6.49 9.43 772
2 i 1299 | 1788 | 1535 | 2951 | 3281 | 31.56 548 9.98 7.45
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A
TAMEHO

Am

& ol 7Y

ALY

mII

¥ 3-9. AXE vlolx] 1oAe] €W f& FE
Hpol=] 1 % (cm/sec) UA+ (cm/sec) VA ® (cm/sec)
Az | 4 Hol At A=) | B it F) | () o3t
3 37.1 11.2 18.3 21.2 -0.1 31.3 34.1 0.6
4 38.6 13.0 19.6 189 -0.0 30.2 35.6 0.1
5 33.2 10.9 17.1 18.1 -1.0 285 31.0 -0.9
6 27.3 10.1 18.7 15.8 -1.0 25.7 25.3 -0.6
7 29.8 10.2 189 14.8 -1.8 26.1 27.6 -1.3
2004 8 35.2 10.8 27.3 225 -0.4 32.6 31.7 1.2
9 28.8 10.3 19.6 16.5 -0.9 26.2 24.6 0.2
10
11 354 135 19.7 33.4 -1.1 26.9 30.7 0.2
12 31.9 114 17.1 175 -0.7 27.1 27.1 0.1
B | 33.03 11.27 17.63 17.87 -0.78 25.46 26.77 -0.04
1 34.3 12.3 19.1 195 -1.1 27 29.2 0.71
2 37.8 13.0 22.6 20.2 -0.8 30 33.0 0.36
3 39.8 135 23.3 23.2 -0.3 31 35.0 0.35
4 37.8 14.9 20.8 21.7 0.2 32 33.0 0.66
5 319 12.8 21.2 20.7 0.6 24 26.3 0.03
6 31.9 12.8 22.7 20.9 -0.0 25 27.0 0.00
2005 7 41.0 13.3 27.0 32.6 -0.7 30.0 35.4 -0.1
8 39.3 13.3 27.0 20.1 -0.1 31.0 33.9 -0.3
9 36.6 11.8 24.0 21.4 -1.0 28.0 31.3 0.08
10 37.6 12.0 23.0 19.0 -1.3 30.0 30.7 0.32
11 29.8 15.7 18.0 178 -1.6 24.0 24.5 0.2
12 30.5 10.6 17.0 15.8 -0.3 24.0 27.4 0.94
Bt | 3448 12.21 19.98 19.54 -0.64 26.79 28.75 0.13
1 32.8 125 22.0 24.8 -1.0 26.0 277 0.52
2 41.1 15.1 20.0 22.1 -0.3 34.0 36.4 -0.2
3 425 15.2 23.0 21.6 -0.1 35.0 38.8 1.16
2006 4 38.6 135 34.0 30.5 0.84 32.0 33.3 1.63
5 33.7 13.9 26.0 26.4 0.8 28.0 30.2 0.2
6 37.6 11.8 25.0 37.0 0.44 36.0 31.7 0.47
7 41.6 12.7 31.0 30.3 0.15 33.0 375 -1.1
Bt | 38.27 13.53 25.86 27.53 0.12 32.00 33.66 0.38
! piy 35.48 12.58 22.25 22.30 -0.51 29.09 31.07 0.14
3 3-10. ARRE vpolx] 2604 ] 9 F& EE
HolA] 2 2 (cm/sec) UAl % (cm/sec) VA + (cm/sec)
A= | o Hd 3t (=) | E() 3t F(-) | H() 3t
4 35.2 15.8 19.2 17.7 -4.8 32.1 34.9 1.20
2005 5 34.7 11.7 34.5 23.3 -2.8 29.5 33.7 1.00
6 34.7 12.8 23.1 14.1 -2.8 34.7 34.7 1.35
7 35.6 10.2 16.2 10.0 -1.6 31.2 26.7 0.03
! i 35.1 12.6 23.62 16.31 -3.05 32.16 3251 0.91
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E 311 AAwel A9 v, pEAd, Fuel 4 A, Aa, A
ok X xl 2k
AWS 718:(C) W(;V;ml)c’ EE (%)
dm | 4 | Az | Ay | Bw | Ag | @ | Az | Ad | B
3 6.4 18.7 11.3 971 167 22.0 96.6 62.8
4 6.8 23.2 13.2 1122 272 21.2 93.2 54.2
5 14.1 28.2 19.2 1354 236 25.9 96.8 73.0
6 14.6 31.9 22.0 1425 246 22.6 96.8 74.2
7 215 38.4 26.1 1335 256 40.7 96.6 83.6
2004 3 20.0 35.7 26.1 1255 228 39.4 96.6 30.1
9 17.7 30.5 22.9 1207 165 32.5 96.6 7
10 10.8 28.1 18.2 909 186 21.1 89.2 63.4
11 4.9 214 115 980 141 34.9 93.2 64.9
12 -15 189 6.9 857 119 21.1 95.7 59.4
Hat | 11.53 277.50 1774 | 11415 | 201.6 28.1 9.1 69.3
1 -4.2 109 2.1 57 133 22.8 95.0 7.7
2 -6.6 10.8 2.3 980 165 21.2 95.5 59.6
3 -2.2 18.0 6.7 1283 229 19.3 96.5 59.6
4 54 22.3 14.1 1174 270 189 96.8 64.1
5 11.8 26.3 18.2 1406 311 26.7 98.1 67.6
6 16.6 32.4 22.7 1392 253 39.0 95.8 78.8
2005 7 20.7 35.6 25.3 1131 210 50.7 974 4.7
3 20.2 34.2 25.9 1449 203 48.1 98.2 82.1
9 179 30.7 235 1079 176 485 98.2 79.7
10 9.1 26.32 176 1141 167 27.2 94.9 68.2
11 8.8 22.9 15.7 767 136 35.8 95.0 7.6
12 24 3.2 19 744 128 27.6 7.8 51.8
4t 8.32 23.22 14.67 1108.6 198.4 32.2 94.9 69.3
1 -4.2 10.8 3.6 301 116 18.6 98.3 61.9
2 -6.8 11.8 3.4 1084 166 11.2 96.7 56.7
3 2.4 19.3 8.6 1117 249 23.9 96.5 574
2006 4 -6.5 19.5 9.7 1212 236 10.8 98.3 66.4
5 13.0 23.1 17.0 1359 292 34.2 96.5 76.1
6 134 26.0 18.6 1340 247 23.9 96.9 79.3
7 14.9 22.7 19.0 1368 130 67.0 98.2 89.9
3+t 3.74 19.03 11.41 1183.0 | 205.1 27.1 97.3 69.7
2 N 10.13 23.68 16.61 1171.3 | 201.1 29.5 95.6 69.4
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H 3 & A7

.=
=3l

A

g 2 A

& 3712, xRk A e 714k, T, oS 9 A, A&, F3
AWS 713} (hPa) %% (m/sec) % (m/sec)
A% 4 Ha FH o 1t FH o At Hdj ot
3 1009 1025 1017 11.9 3.2 15.2 43
4 1009 1019 1014 11.6 3.3 16.7 4.7
5 997 1019 1008 12.1 3.7 174 5.1
6 994 1020 1009 12.9 3.2 17.7 4.3
7 988 1015 1007 18.8 3.7 33.2 54
2004 8 980 1013 1007 16.6 3.7 23.3 5.1
9 984 1022 1013 14.2 4.6 195 6.2
10 1009 1025 1018 11.1 44 149 6.0
11 1011 1032 1022 17.0 4.0 23.0 55
12 998 1036 1022 13.9 4.1 18.3 55
3t 997.9 1022.6 1013.7 14.01 3.79 19.92 5.2
1 1006 1032 1020 13.2 47 17.7 6.7
2 1008 1032 1021 15.9 47 21.7 6.5
3 1004 1028 1017 15.6 5.0 214 6.8
4 1003 1024 1013 13.8 4.3 195 5.9
5 995 1019 1009 14.4 3.6 19.8 5.0
6 994 1014 1005 12.1 3.6 174 48
2005 7 996 1016 1006 11.0 3.0 14.9 4.2
8 1001 1013 1008 14.6 3.5 28.6 4.8
9 990 1022 1013 154 47 19.9 6.2
10 1009 1026 1018 10.2 3.5 13.1 49
11 1001 1025 1017 9.7 2.4 12.7 35
12 1013 1031 1025 12.1 1.8 155 2.9
Do 1001.7 1023.5 1014.3 13.17 3.73 18.52 518
1 1010 1031 1022 14.3 3.0 18.0 4.2
2 1014 1035 1025 13.8 45 17.1 6.3
3 1003 1021 1012 14.1 4.8 21.8 6.8
4 998 1022 1011 19.2 45 27.0 6.4
2006 5 997 1019 1008 12.1 3.7 14.9 5.2
6 994 1015 1006 14.8 3.2 20.8 44
7 994 1012 1004 134 3.3 18.0 46
4t 1001.4 1022.1 1012.6 14.53 3.86 19.66 541
R i 1003.4 1022.9 1013.7 13.79 3.78 19.28 5.25
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o] 7% 0.13mg/ ¢, 0.07mg/ ¢ ~0.23mg/ ¢, AA



H 3 & d7esd s A 23

0.09mg/ ¢ ~0.25mg/ ¢ ] WLE YepWih 4 7w 2004 0.10mg/ ¢, 20051 0.08mg/
¢, AA 9= 20043 0.18mg/ ¢, 20051 0.08mg/ ¢ = ZFANER T AA| FGE 7 =4
ek

~—~
x
o

< F7]1(DIP)
Hi= 228 A4 (HsPOy), thEdit (&
2% Qg ojel/l A% FH), H719 B9l Ad Gz 29T B A4 3

qhe] - 0.06mg/ ¢, 0.02mg/ ¢ ~014mg/ ¢, AA T 45 0.07mg/ 72,
0.02mg/ ¢ ~0.15mg/ ¢ ¢ WS vebllth ¥ ZxIwk 2004 0.02mg/ ¢, 20059 0.04mg/
2, AA 9 2004 0.03mg/ ¢, 2005 0.05mg/ ¢ = HERRE

(9) N/P]

N/PH]E= Redfield?| 2 el glon), G419l 319 AeiAloA 15~1692 1 o] 4ol
W Qlo] WEAFALT AL, L o]l Aavt AEAFLLT AEFTIL Ao
2
AdE AFRgre] H9 437mg/ ¢, 3.20mg/ ¢ ~555mg/ ¢, AA TFA8e] S 3.75mg/ 4,
2.11mg/ ¢ ~556mg/ ¢ 2] WHWLE YeERWT A 7R 20043 5.00mg/ ¢, 2005 2.00mg/
¢, AATE 20043 6.00mg/ ¢, 200561 1.60mg/ ¢ = EFTE

(10) 7FAFT 2 (Si(OH)4~S1)

Akt 7] it FEFVIAY VAR o dFAFES 2T
71829 Si07F 60%E AAIskH WAt E R, tAad ARF SO TATAAEY 78
b EA k= qfxA e A JdA7E dh
Aol A Add Wit 043mg/ ¢, 0.08mg/ ¢ ~0.83mg/ ¢, AE 2004 0.51mg/ 2,
20051 0.12mg/ ¢ = vEREH AA Fdee] AdE 0.66mg/ ¢, 0.19mg/ ¢ ~1.27mg/ 2,
20041 0.53mg/ ¢, 2005%1 0.12mg/ ¢ H & e
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F 313 AL AAl FEE dxI o A= sE A A3 (2004.3-2005.12)
T & 3 = 2004 2005 E: Ry
Temp. (TC) 18.8 15.8 17.3
Ts (m) 2.3 2.9 2.6
SS (mg/ 2) 39.7 43.5 41.6
Chla (pg/¢) 0.22 0.20 0.22
REE DO (mg/¢) 9.3 10.2 9.8
(FRw)
COD (mg/ 2 ) 3.0 14 2.2
DIN (mg/ ) 0.10 0.08 0.09
DIP (mg/¢) 0.02 0.04 0.03
N/P Ratio 5.00 2.00 3.00
Si(OH)4~Si (mg/ ¢ ) 0.51 0.12 0.33
Temp. (TC) 18.1 15.1 16.7
Ts (m) 4.0 34 3.7
SS (mg/ 2) 34.7 38.3 36.5
Chla (pg/¢) 0.24 0.12 0.19
WzT DO (mg/¢) 9.2 9.4 9.3
AR TI=) COD (mg/ ¢ ) 3.0 0.8 19
DIN (mg/ ) 0.18 0.08 0.13
DIP (mg/¢) 0.03 0.05 0.04
N/P Ratio 6.00 1.60 3.25
Si(OH)4~Si (mg/ ¢ ) 0.53 0.12 0.33
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H 3 A AR g U AD
F 3-14. AR AA FdE Az o AdE =2 A 23 (2003.9-2006.7)

T 3= F A 3HA| FA4 A o
Temp.(TC) 15.6 24.9 21.1 6.9 17.1
Ts(m) 2.4 2.4 2.2 3.2 2.6
SS(mg/ 2 ) 38.0 483 32.8 34.1 38.3
Chl.a(ug/ ¢ ) 0.31 0.36 0.51 0.13 0.33
e DO(mg/ ¢ ) 9.8 96 8.4 10.8 9.7
(%71 gt) COD(mg/ ¢ ) 2.4 2.7 2.4 1.2 2.2
DIN(mg/ ¢ ) 0.07 0.13 0.23 0.09 0.13
DIP(mg/ ¢) 0.02 0.03 0.14 0.04 0.06
N/P Ratio 3.50 4.33 1.64 2.25 2.16

Si(OH),-Si
0.40 0.83 0.41 0.08 0.43

(mg/ 2 )

Temp.(C) 15.3 22.7 219 8.0 16.8
Ts(m) 2.7 39 3.3 4.2 35
SS(mg/ #) 33.1 42.0 26.7 28.8 33.4
Chl.a(ug/ ¢ ) 0.31 0.64 0.42 0.10 0.39
gz DO(mg/ ¢ ) 9.7 9.8 7.3 10.3 9.2
AATF4E2) | COD(mg/¢) 2.6 2.3 2.0 1.1 2.1
DIN(mg/ ¢ ) 0.21 0.15 0.22 0.09 0.17
DIP(mg/ ¢ ) 0.02 0.04 0.15 0.06 0.07
N/P Ratio 10.50 3.75 1.46 1.50 2.42

Si(OH)4-Si
0.33 0.69 1.27 0.19 0.66

(mg/ ¢ )
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=H SHA A SH Ha

(mg/2)

29 3-34. A" gz ¥ COD HE a9 3-35. AT, gz AEd COD ¥E
020 0.25
015
%0.10* %
0.05
0.00
2004 2005 =2 =4 SHA e =4 =i
a9 3-36. A, 2+ ol DIN HE a9 3-37. AgT, 2+ AEdE DIN HE
0.06 0.16
012
0.04
% %008
0.02
0.04
0.00 0.00
2004 2005 =5 =A A ZA A =i
a9 3-38. A¥T, &+ dd DIP W% a9 3-39. Ay g2+ AEE DIP ¥
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a9 3-40. AP, dEx2T 94E N/PH ¥HE a9 3-41. AT, gz AdE N/PY| ¥

0.60 160

0.40

(mg/2)

0.20
0.40

0.00 0.00
2004 2005 o =4 SHA| =A SH gz

E

a9 3-42. A, PE7 A SI(OH)4-SI 19 3-43. A¥F, g x=+ AAdE SI(OH),-SI

o AR 24 A
ZARA I BRI A = 6709 ARE Hetdlal, eI sl A= 378 AR
3

Tote]l ZAMA M= AE(E 3-15), AEE (£

et
o,

(1) A2 s}t A

e
o

AHEE AaTEE S WHeR fUEF
o
Add ZAwke]l A9 Ht 224mg Ox/g-dry, 18.2mg~26.0mg O/g—-dry, AA +9 ¢
o] A% 21.0mg Oo/g-dry, 17.6mg~234mg Or/g-drye] WY E etk dd Zxvt
20043 18 7mg Oo/g-dry, 2005 19.0mg Oo/g-dry, AA 9= 20043 19.1mg
Oy/g—dry, 2005 16.2mg Oy/g-drye] Y= e
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A ZARee] g 7.9%, 72%~85%, AA 7429 4-F 86%, 7.3%~11.0%2]
A5 Yt A8 AR 20049 7.5%, 20051 8.6%, Al €] 2004\ 7.4%,

(3) &3t FAVS)
F3tE b= Ad HASAG ofstd dytoln, AMA= Aol (i JFS

Ee w7le] webs AW HAES Ak wgw 2L ¥

N
kl

f
R
2
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jutss
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o
o,
offt
23
M,
N
k1

—{0

Add kel 49 043mg S/g-dry, 0.23mg~0.93mg S/g-dry, AA Fd7e 7
0.6lmg S/g-dry, 0.16mg~192mg S/g-drye] HHE YEeErAT. A= X9 2004
0.70mg S/g-dry, 20054 0.33mg S/g-dry, AAl +92 2004 1.28mg S/g-dry, 20054
0.27mg S/g-dry2] He=Z YES:

rL

3 3715 AR, AA e vz o Al FE AR A3 (2004.3-2005.12)

+ B g = 2004 2005 e
COD(mg Oy/g-dry) 187 19.0 1838

(%;‘ﬂl;) IL(%) 75 86 8.0
AVS(mg S/g-dry) 0.70 0.33 0.51

COD(mg O»/gdry) 19.1 162 17.7

. X:]“ f:j; ) IL(%) 74 74 74
AVS(mg S/g-dry) 1.28 0.27 0.78

3 3-16. AXIRE, AA e A2 o AEE Ad A 23 (2004.3-2006.7)

T o g = &7 A 27 57 B
COD(mg Oo/g-dry) 26.0 23.3 18.2 22.2 224

497

(A% IL(%) 8.5 8.5 7.6 7.2 79
AVS(mg S/g-dry) 0.93 0.29 0.27 0.23 0.43
COD(mg O/g-dry) 24.4 214 17.6 20.7 21.0

RS

?{%ﬂ ) IL(%) 11.0 8.4 79 7.3 8.6
AVS(mg S/g-dry) 1.92 0.19 0.17 0.16 0.61
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7
155
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85
167
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919
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¥ 3-18. &l ARw ol dEg U SdF v a(Ar AH 1,23 B A 456)

767 AA) AA 371 ZH)
T % Az FAE5 Az ZAEF
(indiv./0.1m’) (species/0.1m’) (indiv./0.1m’) (species/0.1m’)
20041 3¢ 94 14 65 10
59 63 16 125 16
64 35 8 50 3
84 70 15 97 27
10€ 71 21 109 17
129 120 17 131 21
2005 2¢ 182 36 427 35
44 2514 27 468 43
64 330 22 596 34
84 54 19 155 24
104 142 28 1424 37
20061 24 107 24 2176 14
44 516 26 403 38
74 101 18 641 32

(7h) 7wt

2004 395H 5€971A] L AAAEQ] oM EHZ N (Theora fragilis)7} 35% ~36% =
H9-HE AAskdar, 20049 695 8E7HA AAGolF7E TS AAS AT AA
HolF = 71x AR G ol (Lumbrineris longifolia)7} -3ttt 2004 10€ o =
4779 G2 (Amphipoda)7t 28% = FH-¢-A3te] ol 12€dl+= 45%, 20051 2€ o
33%= H+4 SATh

2005 4€ol = ThA] of7|WHE I 7F 82% 2 FH -kl 2005 6¥€olE 41% = 7
a23tthrh 89l AXHol {7t HgAst] ALH MES AEsEAh 20051 104 o
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H 3 & A7/Mesd L2 %
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v 8ol T9%= H5AS ATt 20061 29 70%E AFA[SEA A 20061 4=
Al ol luEER AN 50%E A skl on 20064 THE Fe] 38%E SHES A

1

FgHoR 2T F ANAE] $HF WS ALEI B op|uEyx
7 ASREL AASL B A E AN HOFA FHAT L, ALE AN wz

.
Fh SAR F ASE AN FAS oMEREA B olujuFel ok Ty L))

3# 3-19. AR, AA Y Az e $HF Mol
ZAFA] 7] ARy AA T4
20043 03¢ Theora fragilis (o}7]HF 5 2 71) Amphipoda (©2ZF7)
04 058 | Theora fragis (ob oy | OOPIOes Japonieus (AT
200441 069 Lumbrinerts longlolia Lumbringris longiflia

Lumbrineris longifolia .
9 08¢ m 2 oA} AX o
20043 08¢ (A2t a 7 AR A o) Ampharete arctica ( I A= g o])

2004 10¥ Amphipoda (¥2}7#) Ampharete arctica (<2 57077 o))
o . = Lumbrineris longifolia
20045 lzﬁj Ampthoda (EI'Z;LT/‘) (Z_] x}%}ﬁg% 7)1Z] gg o])
20054 02 Amphipoda (EH2HE Lumbrineris longifolia
3 024 mphipoda (12157 (2125 3 A % o)
20059 042 | Theora fragilis (o}7] 9= 7)) Lumbrineris longifolia
d g T (A2 2 AA o)
20054 06< Th fragilis (o}7] 9= 2 7)) Lumbrineris longifolia
g 069 eora fragilis Sl s (A3 A 8 o)
o Lumbrineris longifolia Lumbrineris longifolia
2005+ 08¢ (712 ek % 3L A A & o)) (DAY 3L A % o])

20051 10¥ Musculus senhousia(ZF3!) L/é’&ﬁ’%{fgﬂﬁ éoﬁiéfg?f

20061 02¢¥ Musculus senhousia(Z ™) L/é’&?@gfg éioﬁé%f 2{1)“

2005%d 049 Theora fragilis (o}7] %774 27)) %’{’;’ﬁ{gﬁ éoﬁ%éf 2%“

20054 074¢ Musculus senhousia(F3!) L(L;?;b}gﬂgg Zéoﬁggéfg?f
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# 32
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ARmre]l 67 AHNAM F FIEMNAFE 2006 29 ASH 510352 AL
AMAFS b 2005 69l 114861 M AF2 AHWE Jeyd. 355
2 MAZ7E 2de 20069 296 16Fo2 714 vgton Hu dAMNAS e
2005 6¥€0l 31F o= Hd E=HFTE YERY AT

g2 AA e gzMolde] 3R AANAE 20059 2€0l] FAMNAGFTE 4,567
MAZ HAFow, 20043 8L 526791/HA =2 A Fs=s FES] Zolrt 1008 o4

i
by

Uelsth EdE e 2006 2€9 18F o2 Hagom 20049 10¥e 26502 Hu &4
TTFE YERATL

Ao Ans FFHsH ALHAR A4 LT FANAFIE 2A Frdce BAF
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X

E 320, 2AI e FEEFAE 29 AT 28 F5
. B AA 792
A % zd% A % £d3
2003 09¢ 46,652 22 35,359 26
2004 08¢ 55,085 27 526,791 21
2004 10 35,957 24 25,101 26
2004 12¢ 20,857 21 58,036 21
20059 02¢ 5,103 16 4,567 18
2005 04¢ 27,366 19 23,393 21
2005 06¢¥ 114,861 31 320,306 25
2006 04¢ 12,331 21 88,071 17

AR "L 2003d 9€ o= A7 (Cladoceran)$! Podon Polyphemoides©] 3 3L
20045 8€oll= AAFE Aol 26.23% % H-FHolAL A¢4 T AZ4F< Evadne
tregestina® Al 14.3% 5 2A AT 20043 10¥€ o]+  ©F& % (Noctiluca scintillans) 7}
38.28% % H$H & ar, A1 zH+2l Podon polyphemoides”} 21.10% % 2FA| &ttt A2
718k 2.2k 7F

of vAl AAF

ol 12€o+= TdF okFFo] 2036%=2 FHHe o} Acantia &
525 2 A o] F 20051 29 Asdo= uiE 847 ¢4
A B LTt

2006 6€o= thA] A Z+<l Evadne tregestina’} 53.80% % H$-FHstd om 2006
49 o= A Acartia® & 277 7F F3& AA st AEHI WS HEYATH

AA F98e T &F SHAAES AT Wsl= 2003 9€9 Noctiluca scintillans 7}

JW ped

o

| S7kshe A=

kv

HAE AP AZ+F2 Podon polyphemoides”t A3t th 2004¢ 8L o) &=
Noctiluca scintillans7} 95.94%% *}x] gk "k A Z47Q] Penilia avirostris7F 2F-9-7 311
S} 1.53%E WER A 7FEE QA 1099+ 8747 <l Oithona similis7} 23.78% = # ¢
Askelar opgFo]l 1560%% A-¢-Astd ot i 2277 A8 H. 20049 124
AZHJUE ofFZFo] 6849% % H4-HETS YWEMATE o] F 2005 2€9ol= THA] &
<1 Acantia omorii7} 32.63% = AR tFE FoTS 87 FATH

T 2005 4€el= A ofFFo] 8838% 5 AAlste] HYHTOE HIJL oFL
2 445 2006 6¥€ oFgsol dA H o 96.31% 5 AAste] ddFe] S-S YER
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B2T3.42TII2TA 2T2O2T;

& J0ZTINZ4I0243026I028I0I4INIS3032
30233024 3025 3028 3029 3033 035 3034

=t H a3 =z gl il
H 3 & Adusd Y2 41
B g
Sacheon-gun et Sacheon-gun %
High Water Level % Low Water Level
Case BMD ) Case BMD
Unit: cm ¥ Unit: cm
w2 /1L K €’f .
°$3 8 f’. % & .
£ = £
catse 9 {5 ?.,.,.G' & =g L
VTR Fes 1 2688 2605 5 2705270 5270.7 271 N VT80 v o+ '}\ e o ms . N
4266028772683 270226892703 i 0954 959 . e S e B
w&:ﬂzuuus ggmﬂms 270.5 270.0 268 .5 270, 4 53; 855 851 . ﬁ.? x Dl.'([ 848 BT T
270.4 270 3 260 0 260 4 4 054 957 48 D47 047 M7 48 M8 MO
1 1 270.2 270 2 265 8 268 8 /_,é\'. 958 953 G50 S48 S46 D46 S47 048 ME M
7o grozamssamn o G4E-BH0 §53 BHE B46 S48 G40 BT BB B3 w0
2703 2102700 s 2ea 287 3 o A T S45 944 048 4T D48 G40 851
0.7 209 5 268 4 285 7 b Port ?s $44 943 P45 B4T 048 950 981
momeizes - miB, 5 $3 %42 M4 us M8 250 5.
82708 270.1 269 5 268 6 3664 267 0 : 0 2 4km 0 941 G43 G4E G48 G50 953 4 km
32704 270327082708 270 4 2649 8 268 | 03009 :] B30 D40 042 M5 4T MO .
2709 2706 53010301 2 soor 3BT a0 w1 s wr
2n32n.2 an smo:n-g 3ms 30 G )5 238 D40 M43 04
2271727.8271.827.3 201 #301.1.301 _.‘ 934 G316 939 M2 1.
! 278 073123003 | G ?r\ Kohyun-myun <. * 533 935 sag no/} \Gr:#
ar24zT22272027,7 a?i,zﬁsan 2 .a:m’z lawn U:wa.cm . 32 934 927 92§ .1 34
4 3023302.43025302 630353022 us M43
914

2136273527T3427T332732 L } 302 4 302 5302.4 3025302 8303 2 303 53033 340
2TIB2TISITIAZTIA 302 5 302 5 302.4 302.4 302 8 303 2 3033 303.1 5
s o 302 7 302 6 302.4 302.4 302 83031 303.0 328
Tho:raez7a02730273 (702 8 302 6 30243024 302 7 302 9 302 83019
927382737 2TI52T2 0263024 30253027 1026 3029
TI8ITITEITIASTREAT. ‘-\n’ 302.4 302 53026 302 9 3024 301 5| 367
znszno%}w : ’?{fms iy B s 3003 2084 {Erm 3010 34
27332728 3014 302 230223023 730103006 35 3613
27342731 5 301, |m2mumzso 7301 Hnno‘c )\& o Hl‘c
8273527343 = 3016 30203021 30183021 3016 300.8° 7 82
gi!_.!) 30%.4 301 rmnamnso 930793016 3009 . 383
Namhae-gun 300.0 307 4 301.7 301.8301.7 301.7 301 5301.0 Namhae-gun 356 357 360 361 361 361 363 364
3020 3009301.1301.4 301530153015 301 33009 36 355 356 361 362 B2 I 363 IS5
T4 3009307.0301.2301.330'.4307.33012300.3 2 IS5 356 362 362 64 4 IS5 66
_ =z o] ul 1 z_ﬂ 1=y 2 wd ( )
1% 3 50 J—J—J—H AR gl it ud Case BO4D
> =g
Sacheon-gun Computed Current Vector Sacheon-gun
Case B0O4D Current Speed
at 2004. 08. 19. 00 at 2004. 08. 19. 00
Unit: Im/sec Case B4D

e PG NERNE LS 5
R T - PN )

t 5%
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a0
74

[ grintniet Ly

04 1

» BURUEBEEEY o

Unit : em/sec
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3L T
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Monday, March 27

Interacting with the Oceans for Research & Education (K. Daly)
Broader Role of the OOI Funding & Planning (A. Isern)

The Road to the CNDs (D. Luther)

Conceptual Network Design—Coastal (J. Trowbridge)

Conceptual Network Design-RCO (D. Kelley)

Conceptual Network Design-Global (U. Send)

ORION/OOI Cyberinfrastructure (L. Mayer)

Education & Public Awareness Committee (G. Matsumoto)
Charge to Breakout Groups (O. Schofield)

o O O O O

Tuesday, March 28

Conceptual Network Design-Coastal:Cabled
Conceptual Network Design-Coastal:Pioneer
Conceptual Network Design-Coastal:Uncabled
Conceptual Network Design—-RCO

Conceptual Network Design-Global

O O O O O O

Wednesday, March 29

Physical Processes/Climate Variability
Biogeochemical Cycles and Marine Ecosystems
Earth Structure and Geodynamics

Fluid-Rock Interactions and Sub-Seafloor Biosphere
Ocean-Atmosphere Fluxes and Marine Meteorology
Ocean Hazards

O o0 o0 O O O 0O 0O O 0O OO0 O0O OO0

Thursday, March 30

Conceptual Network Design-Coastal
Conceptual Network Design—-RCO
Conceptual Network Design—-Global Agenda
Breakout Group Questions

Breakout Group Leaders

Role of Mobile Assets

Community Letter

Final Participant List

Acronyms & Terms

Frequently AskedQuestions

RFA Abstracts (and available Full Proposals)
Draft ORION Data Policy

OOI Science Plan

ORION San Juan Workshop
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