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274 g7 A2 sslel ;e FAkstel B, HA kb EAuEE Al ugith AR o F HdlxF
FE52 FHEAR Aol vEted of 30~40% FAstdth w3 FUdebre) 3 A-5o] E3tEe], 9 E ¥ %
Hxo| £ AZ(vertical stratification)e] HAFc). olellute} Frtsli= A EGE (well-
mixed type) SFT-ZHE] THEHS] o] Foflv= HEETLY (partially-mixed type) T 4718 (salt-wedge type) 5}
T2 wolsir].

ZHE 4 o) F YREUFE FEolA 10~100 mg/io] Wl 2 2o}, 2H 2 7ol ulaled o 1/4~1/39] &
For T st ol FREYF] AL AR ZFHF50] 3raste AAHR B A F
AR dade] s, B4 3 £ AEe] dAEe] M Euebpo] Alngilol £33 dEe
2 st Hula e 2 F7pst7e] AL sl A9 4 o] F Aolu)x] Abel(Jow-energy condition)
2 wejslgdm, AR A Ee] slyzhge] Bol WielA Yehd 2o ojabsic)

A comparative study to understand the changes in physical and sedimentological natures was carried
out in the Keum Estuary before and after the gate-close of Keum River weir. After closing of weir-gate,
maximum tidal cumrent speed decreased about 30~40% compared with that of the previous gate-opening
period. Water masses also represent vertical stratifications both on water salinity and water transparency.
The Keum Estuary seems to be changed from the "well-mixed type" estuary during the gate-opening
period to the “partially-mixed type" and/or "salt-wedge type" estuary after the closing of weir-gate.

The concentrations of suspended matter range 10~100 mg/! in surface waters after the gate-close of
Keum River Weir, representing about 1/4 to 1/3 decrease than those during the gate-opening period. Such
decrease of suspended matter appears to be due to the decrease in the resuspension of bottorn sediments,
and also due to the vertical stratification of water masses that prevented the upward diffusion of turbid
bottom waters. It is, therefore, expected that the depositional environment of Keum Estuary has been
changing into the low energy conditions after the closing of weir gate, resulting in the rapid deposition of
fine suspended matters within the Keum Estuary.
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ghals A& FRe A FdFAY s
ofl = 19883 ety 77 Aakd Addeist 334
g AT vt 24l E dFss F 1841m
7ole] Z7}sTede]l A=} (Fig. 1). 3743
de] £z ol vl uitshs 7HES £ H)
#E =45, oF 143x 10°E 29 ¥ ¥ T4
442 oiAHow FusiA =Hdrd A HIT
19943 89 347 ZhF-o] Hid7H o2 w4l e
o, o]ol|utet 2743 9 Q2o #7eqle] =2
A wEg Ao datdct. & e s I
A FEA el & FskT 5L HIE
Baleda, B354 2 gA424-g dAsdct

27337 4 ATEGL TS AN AL
o, FAHAFATF FrbES A, TAklelE)
g A=kt AM, FASAEA] A4 5 AR
WA &9 ojgiatgle] A it o]zt
glslql AAdaigdel ol "Hodd ez HAwsb}
dabslo], 7 wisle] wbgF U FRE oASstn A

sh Argjo] &5 T glek. o] 5] Selutetel e |

E7) s}t Q4 s, B R A ¥
Uehd Ak FAA Y AAAE AP u slenz,
Frystrd e des Anre S g2
22] FrpQ) AAEAYE SYsked ol Fad
ARE Y ez Almdrt

273& Zod7to] < 400 kme ™, FFHAL o} 9,
830 kmol] 2t} 7|1 AAE AL AP ZE7159
ojgko 2 A7) FAL} 9714l AR FHEA T
25t} oldjaie} @7t oF 1008~ 150%H-Eol D3k
AL gk oF 80%= 7Y NE 9U7HA| 9 A
%o} F-F=r}(Schubel et al, 1984). A<t HF
Mo FFFE HA L L2 AA sie v
25}z Lale], F7dstT 2 Q12 At AAHE
Ao oA (], 1993), AukAl F72] A2
o] 7= (filtering efficiency)2 °F 60% o|422 &
A 1ch(Schubel et al, 1984). ojepibwol 71714l &
Aol 2oz REe] HAE 33 A A,
g BAAARES] Jakoz MY A A Eo]
ARG 2, Pote AAts wet FEYge s
Aol EwlE ez A Fch(Park and Choi, 1989,
Wells, 1988). olollute} F74-2 it A& F% A
obedof R xah= MYUAEARE, 29 B8 F5-F
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Fig. 1. Location and sampling stations (closed circles) of
the study area.

%] £]A B(SEYSM: Southeastern Yellow Sea Mud)]
FQ 23Yo2 A} (Park and Khim, 1990,
s} 1}, 1993).

F7ke ATkl ulsle] AR x4
dapo) $ASEE, A FE ARAHE F¥
£33 (partially-mixed type)d]d Wb, F78l7H
244 E4H8 (well-mixed type) 5o &cHChung
and Bhang, 1984). 2738179 A EL 4] Sm¥
o 2e F2ASe FUH] 006 mme) VAl
(muddy sand) E]HEo]o], Ale] ¥ AFAIAL
Zokglzdel 02mm~025mmel FH H ARAL
(medium to fine sand) ¥| & Bo] -3 gtch(o], 1994).
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2737 AR Axe dixrleh AX7)F
of FAre g FAhNEe] ) AAHAM F 73]
AR AAFES A cHFig. 1). s FHEel
Aubsiodel 19949 89 233} 244, 2|3 8Y
302 2371 2 6.0 met 3.0 mal dFr|et A%
Aol sidstdct. st S 89 3130 02:009
Ao, Aol 99 6d 7Y, 18] 9Y
139 zbzt 23171 6.2 mgl tZ27]9) 3.8 mal 4%
7]l &&hsicth

7} AEH A ESFA 2m HEFA 4m)
of] o444 A (Model Aanderaa RCM-7)& A
slo] 108 A2 2F7S, 7 2 2 A¥
2 =asedch ¢ 308 HAH o oL, JR, 7
2w o] £2xxql CTD #3(Model SBE-19)& 4l
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Fig. 2. Current speed and water salinity at the outer port during the tide: Solid line: Surface, Dashed line; Bottom, Sol-
id line with asterisk; water level. A) 23, August; Gate Open, B) 6, September; Gate Close.
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Fig. 3. Current speed and water salinity at the outer port during the neap tide: Solid line: Surface, Dashed line; Bottom,
Solid line with asterisk; water level. A) 24, August; Gate Open, B) 6, September; Gate Close.
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Aate) dzr1) 8Y 23 ol & A2 FH-S0] 162,
4 cm/fsecE 2 H3, 43S 14.24-28.86%2] ¥
A2 JebgtohFig. 2A). 9 53 g8 237
oA Ao dAEH ). AHES A o) F ]
Q1 99 6ol = HN2F-So) 118.2 em/fsecE Jo}
oo, J8-E 57 FHE H4E A8 {5
o] AldEe] 25.09~29.14% 9 WHE =A
Z7Fstdch(Fig. 2B). 22lv #4543 482 255
A ZA A dx|sle pAH o2 FAZ £IE
A& A 8t

Zh7-o] M= R AF015ete] 849 30Ul F
A x2FHEo] 237 M3elA 22 133.9 eysece}
76.1 cm/sec 2 A E o] x7]o viste FA et

oo, $AA 02 32 o} FlRt Aol & e}
WelchFig. 3A). o] A7le 7432 Q% g4
F3o] ZA F1 A7 EA, 3L 23} A Z)
A 7zbzb 331~25.52%9} 8.71~29.56%° W R,
42| & Z-F-(vertical stratification)o] S5 817 3 AI =
Ao}, &7l FHEo] dd" 22714 99 13 Yol
Hol2F-440] I3 A SolA 72} 101.9 em/sec
9} 505 cmisecE FAF o], FHEAE A7)el vE
a7 JolZ ch(Fig. 3B). =& P2 FFo] A
5l ¢ Fo] 22.64~28.80%2] WS A F7}s}

A. B/24 : GATE CPEN

ot EolslA sh7<d o4 o] Folle Ao ¥
Lol o) Apgoll T Bl A3 o] ¥
o] AF-2r} A o 2%, JheF wgsle] A 28
o] A=

1.2 ZA LS

Wate] 7ol ZHE e dizzriel 849 249 <))
© 7&H ol B3 XSl AL dxlslg e
o, Hhf-Zo] 127 enysec, FE-L 3.75~24.37% 9]
W2 25 chFig. 4A). o)¢h ubHol ZHEu4)
oo dz7|A 9Y 7dellE Hulf<e) 93.2 eny
sec2 A AR, G- 5.91~19.83%9] W
2 vpebhydrh(Fig. 4B). Autd oz <t GBS X
F5 M FellA] Aol dAsA|e, Fx2¥r] g 3z
2] 27] (high-water slack period)oll& *{ &) 2 ¥}
argsled el whE ¢ S4e) YA =)

Zhie] dAHR Fadl 8Y 31U & 2274 3
sl o, 7192 A’ gfgle] A F71R A
71g e}, oloflabel HE- 12% o|st2 dgken,
23714 12 2r] Ftells $AH SR F
A YA = A ckFig. 5). HAHZFHEL 40 cny/
sec o|3}2 wi-$ gt ow, BolFlA Aol A= A
Z Ax7] FPdE ¢F 35 cm/secd) {E-8 ey
At
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Fig. 4. Current speed and water salinity at the Inner Port during the spring tide: Solid line; Surface, Dashed line; Bot-
tom, Solid line with asterisk; water level.A) 24, August; Gate Open, B) 7, September; Gate Close.
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Fig. 5. Current speed and water salinity at the Inner
Port during the neap tide: Solid line; Surface,
Dashed line; Bottom, Solid line with asterisk;
water level. 31, September; Gate Close.
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BEAYANN ARkl e P23} S EYEe 4
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(well-mixed type) 317548 Jeliglz, 359
X 10~86%2] W9, Hd 35%2A v)23 FA o
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d¥o] Ao g FUdsle] SAELY sl E
A& vebdidch{Fig. 6B). 18y @ FH 5= 20~
75% 2] F 50%2 FH5)A A=

ZhENkel 22719l 84 30L& Ffrslol 4
gteq, Ab3o] A A4 A Fo) agrr) FHg B
o} #A4A ¥ JYAsdci(Fig. 7A). s FEHE
£ A% AdgolA 40% o152 EEg vbd, &
Zoll M 0% oAb E A viebch e &
2Z7| S G FFo| Autxel JHe
WslFo] 5% 7o wfg 2x|wl, £AHe g &
g FEE HAste] FE-E§E (partially-mixed
type) = 7] ¥ (salt-wedge type) 3172 £
el glch(Fig. 7B). 3l X 45-80% W9l
YF 0% 2A AN
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Fig. 6. Vertical structures of water column at the Outer Port during the spring tide: Upper; Water Transparancy (%),
Lower; Water Salinity (%), A) 23, August; Gate-Open, B) 6, September; Gate-Close.
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Fig. 7. Vertical structures of water column at the Outer Port during the neap tide: Upper; Water Transparancy (%), Low-
er; Water Salinity (% ). A) 23, August; Gate-Open, B) 6, September; Gate-Close.

A. 824; GATE OPEN B. 9/7; GATE CLOSE

Fig. 8. Vertical structures of water column at the Outer Port during the spring tide: Upper; Water Transparancy (%),
Lower; Water Salinity (% ). A) 24, August; Gate-Open, B) 6, September; Gate-Close.

= 97 18%2 e A vhehdehFig 8A). oIkt MA%elA 15% olah2 W T 0, Bl
Aol AEAY o) FelE tZr] ST ME W & 30% o4 vl FA ekt
2] AEFRE F2Y £ Fio] ¥4

Ach(Fig. 8B). +HFH T JA] $4H Fo] HA 3.REREEY
slgon, Auty e g HF 40%2 2A AU #A&7|zhEeke] HANEFHS, dE, FHFRE

A el 89 31U WSl sHAS W RHEere] Asbt Table 19 GeiH ek $3
WEeigro @ Aol 10% o3t Wskon), due)l WS FREUHS A B¢ e 2
s 2po] HAHG] T, SAEWEE 10-50%2] Bt 2T AZolA 212} 12~299 meis} 15-567
Moz UGehdchFig 9). S8 27 FdEs A2e]  mgle) WA, BF 84 me/ish 229 me/l2 v
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Fig. 9. Vertical structures of water column at the Inner
Port during the neap tide: Upper; Water Tran-
sparancy (%), Lower; Water Salinity (%). 31,
September; Gate-Close.

ot 9 227 $ehe 14-81 mg/l9} 23~224 mg/
o] He2A H 46 mg/lst 100 mg/lEs 715315
ot 22y 37 3HEe] AR o) Fdll= 27 F
Qb 333 M FlA 2zt HF 36 me/l, 83 mg/I2
A vehgesd, 227 4L HF 14 myist 29

,«
f

A

mg/lR =A] 7rAssdc)

Wt = e dar]set 2554 A3
ol A z}zt 245 mg/l, 590 mg/le] HhZhe 71 Baty]
oo, Y 104 mg/le} 292 mg/iE et} o) ehul
Hol| A2 F d27]ols ST A ZA 22
12~50 mg/l, 42~560 mg/le] WA 2 =17 Fashairt.
olo}zke zt47A ke oA oS Flale] 3HE
QA el B 103 mg/ial ¥bd, ZHE 4 o) 3ol
3 25 mg/ieg 3A 33A4s) go) e 3
AF7o sl 8Y 3142 92 Ad dh
ol ZA FIM AZIzA S B 8548 ¥
Fol 2A 7181 FFELGFE T3 A3dl4]
BT 100 mg/lE A 2] dAstgcl.

E g

F745HTl Sxd sz 4 F veid
74 SR Wahs S Wl REe] sl
o} 9gke) 39 2FH3)Y HAZFREE AR
Aetzle]l azrslel dlZ7lo ZHt 134 cm/sec(76
cm/sec), 162 cm/sec(152 cm/sec) w1 ¥baA, ZHEs) 4]
o] F-ofl = 102 cm/sec(50 cm/sec), 118 cm/sec(104 cm/
sec)ZA] AtErHulr]el vlste] o 30-40%2) 2T
ek (Fig. 10A, Table 1), WFll A ZHE7

Table 1. Transparency, Salinity, Maximum Velocity and the Concentration of Suspended Particulate Matter

Outer Tide Transparency (%) Sal (%)  Max.Vel? SPM’(mg/)

Port Range Avg. Range (cm/sec) Range Avg.
23/August Spring Tide Surface 11.0-84.4 43.8 13.9-27.2 162.4 11.6-298.9 843
Gate Open 6.0m Bottom 10.1-82.3 314 16.6-29.4 151.9 14.9-567.2 2286
30/August Neap Tide Surface 24.9-593 378 0.7- 70 133.9 13.6- 81.6 46.3
Gate Open 30m Bottom 11.1-80.4 56.0 7.0-29.6 76.1 22.8-224.0 99.6
6/September Spring Tide Surface 27.1-71.4 54.0 24.5-28.6 118.2 16.0- 84.0 356
Gate Close 6.2m Bottom 19.1-77.9 46.8 25.1-29.1 104.5 16.0-200.0 829
13/September  Neap Tide Surface 67.2-79.3 725 21.0-25.6 101.9 4.0- 220 14.4
Gate Close 3.8m Bottom 46.4-76.3 63.3 24.5-28.8 50.5 12.0- 52.5 290
Inner Tide Transparency'(%) Sal (%)  Max.Vel? SPM’(mg/l)

Port Range Avg. Range (cm/sec) Range Avg.
24/August Spring Tide Surface 10.9-57.6 237 35-231 127.8 35.8-2450 1035
Gate Open 6.1m Bottom 10.1-52.8 154 4.6-24.7 127.5 54.0-590.4 292.1
31/August Neap Tide Surface 10.7-149 12.8 0.1- 11 398 73.6-132.0 96.5
Gate Open 25m Bottom 11.0-67.8 29.7 0.1-11.2 345 67.7-144.8 96.7
7/September Spring Tide Surface 29.4-65.6 513 34177 932 12.0- 50.0 248
Gate Close 6.7m Bottom 10.1-60.5 28.2 8.3-21.2 90.3 42.0-560.0 180.4

‘Measured by CTD
*Measured by Aanderaa Current Meter

*Suspended Particulate Matter, Measured by Vaccum Filtering
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Fig. 10. Comparisons between Gate-Open and Gate-Close Period: A) Maximum current speed, B) Water transparancy,

C) Concentrations of suspended particulate matters.

wre] g xrlelle HdE2F-HEe] 127 cmfsecql ™ 1b
W, HEss o] Folle tl 271 EF 90 cmfsecE FA
sled 3, 4227152 40 cm/sec ©]3L2 wf¢ 2A
byt

oo} ZFH4Y a4 U FHRFol
£3}15]0] s 5] A Waksich 7 A
A4 o|F AFZYE sG] flo] sty
g ¥o] =A Zrlsig o, skt dutdd 74
o) EMogyy 9 v sgHr AR
wolslgch AN St FAETE @ E T3
Euigyl $aldog Fddh A hHERY
3170l 43151 2o (Fig. 6A), 2 &ellx & 37 3
2o 4 ol RISt HHERH 3T
EA-¢ 475t cHFig. 6B). 12t HE A F &
Z7)5eke 98| E A ZA|7](slack period) 3t
o yo] sald 2Ho| YAHE FEEYY 72
Exe JehlgdciFig 78). T8 gt E
4 £ 2| Sl ® Ay 50 53] datbe)
Hglov(Fig. 8B), £F7) 8 FREYY ==
A#)718 372 EAL JehlilchFig. 9).

Aty A sl e A ol F
Z7}sle 495 cE A AdEE S Y
el glch(Fig. 10B). 213ke] 79 AHE7ibEat2
AEwerl 2o 22718t 244 3 31~
43%, 38~62%<) ¥, A9 4 o] Fol= g 47~
55%, 63~72%% Z7}std . Mol = 2HE7 ke
zr] QS HF 15-23% W =2 5e FHEH4A
o] Foll= W 28~51%2] WHYZ =A Fristgch
olouiet -g-E¥FS TR FAstuchFig
10C). ¥-§-2geke o3l E/AtEt B
50~230 mg/l2] #H$)Q) ¥, s3] o]Fel= 10-80
mg/le] W2 ZHEA A7l wlEted eF 1/4~
139] $F08 rastga, Wakel Aoz R
wh7]9] 100~300 mg/l W 2HE ZEHH Fole
10~180 mg/ie] WY 2 =4 FHAsuct

27 sl Akl e EbdA g A &l A A
A" = Y Sejrde] Aue] ojstd, srd A
o4 F F7sTe) FHEREe] ATte Aoy
Aoz =5 vt IdFdRETAE 1985, 1986,
1987, 1988; ZAA ¥, 1990; FASHAAM ALE-4, 1986,
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1988, 1991, 1992, 1993). 12| } 7437l A&
5 & odpo] Ak A= FREEe] e
AA F}rdhe 5L At w3 71E2] 3
Yot Aol e FsTe FRERE At A
Fare TR FEEY A sl ST
Aol o AdEr] HED Aoz FH3lch ofell
we} F73s7e] T AL Al 52
oMy} 238 F3Hd o= atsict. eyt
2 A7 323 shrd A4 ol F FE
HeEgreks] FF AagAde 7Y ARE
o] Fgo] A lr] o] ohd Z e g AR,
AR 2F5-59 Aaz s A 2SS
M9 (hottom resuspension)?} A FrAsl 7] wF
olo}, T4 v E o] HAHEo] Hel sl AT
fEviets s3] £AH R JFEEl HF &
e}40] AL ghAk(upward diffusion)e] #|3Hs]7) o
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24, 1990 TR A A ZAMA L MM
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E_;.A}» 5’_47/“1

AR A AL 4, 1988, 1991, 1992, 1993, F7} 8l
2)EAZA HA].

2 F ], 1985, 1986, 1987, 1988, 5-74(1) A1+ gt
9 FHEYNLAL] B BRlZAPR A

o] 4%, 1994. = b2 2] Al E7 54pp

HA4, 1993, FFskt % ATl F-FEA e
A A Wil g A7 Farsl|FEA, v 24(4)
p. 272-280.

HA4, uhaal, 1993, gbe AL 522 £39 3
224 G ejoketal A, v. 24(4), p. 259-271.
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