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Variation of Physical Characteristics in Seaw ater

by Construction of Artificial Seamount

Suk Bum Hwang

Interdisciplinary Program of Ocean Industrial Engineering, Graduate

School, FPukyvong National University

Abstracts

To illustrate the wvariation of physical factors like water
temperature, salinity, current around artificial seamount which is
located in the South Sea of Korea, CTD observations and current
measurements ~using: ADCP (Acoustic Doppler Current Profiler)
during neap and spring tides were. carried out from April, 2005
to November, 2006.

Temperature, salinity and density(sigma-t) was nearly
homogeneous through the whole depth by mixing of the seawater
in winter. Stratification was not clear in spring, and it was only
formed weakly in the surface layer shallower than 10m. In
summer, stratification was formed between 10m and 20m depth,
and in autumn between 30m and 40m. Vertical gradient of

temperature was larger than that in the part of western area

- vii -



along the artificial seamount in summer and autumn. Difference
in current velocity between surface and bottom layer before
artificial seamount was not set up about 5.9 cm/sec, it means
that relatively strong current exists in the bottom layer. Current
direction after the set up of artificial seamount (size : 18 m X
40 m X 40 m; H X W X L) were shown different in the upper
layer and lower layer, the boundary between the upper layer and
lower layer was at 27~30m depth. When the size of the
seamount was 40m in length bigger, the boundary was formed at
30-40m. Upwelling and downwelling were occurred around the
seamount, and these vertical flows were connected from surface
to bottom. The distribution of vertical shear and relative vorticity
support the vertical flow around the seamount. The strength of
vertical shear was higher and the direction of relative vorticity

was anticlockwise (+) around the upwelling area.
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Fig. 2. Set up image of ADCP on the ship.
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Table 1. Summary of current and temperature-salinity(T-S) observation

Current observation T-S observation
Type of structure
Period Method of
6‘1”10 etho 'O Period (HXWXL, m)
(tide) observation
Apr.16-17, 2005.
- None
(Neap) 25hr mooring
Aug.29-30, 2005. observation
Dec. 9, 2005. 18 X 40 X 40
(Neap)
Jul.27, 2006.
) Apr. 27, 2006.
(Spring) line observation
Oct. 14, 2006. -
¢ (8¢ km) -\ g 28 2006, . 16~20 X 42 x
(Neap)

80

Nov. 30, 2006. line observation

Oct. 18, 2006.
(Neap) (6 X 6 km)

22 A% 9

A T8 g 3 T2k 20059 F-E 2006 7kA oF 2do] #
A AAHAJATAA 2006, AP}, 2006; IFFAE, 2002,
2002, 2005, 2005, 2006). A4A4d #s42 E5(1 m X 1

akel

2 A

ol

2

2 ol
e

32

m)< & 19,1157) T35t 16~20 m X 42 m X 80 m(H X W X
L) E e A7]o] tH(Fig. 4).



Fig. 4. 3-dimensional image of artificial seamount.
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T (relative vorticity)E& A4tste] Fig. 18 - Fig. 23

%
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Ee)
© %

e A B 8 Hd AR &g S UE

Fig. 18 ¥ Fig, 19% 2006d 7€ 27¢ dx7]9 AdAd 2
fetw=e] Aol WA FEAEW line)® dFatd AFEHA
128.484°E~128.488°EollA & A& dge A77} ¢ 25X107° sec '&
Uelton sl il A5 E oF 2.3X107° sec”' 2 #A el
HbE | a5 4k T%9 128.502°E~128.508°E2) 4] <k 15~43 moll A
AR A ol ¢ 3.8X107" sec B FF e EXES YU oH
28.51°E°] 4 % 15~19 molA dF =A velvds ZXE HA

CES P2 AR dFAe] A% ARt +o BE

o=

2 HAOoW  128.504°E~128.507°EolME  -3to] $AEN o,
128.507°E~128.510°El A & + #to] &2 £X & Yeluyddet &3 4
ZA EW lined Z¥+= AAHG] ghol A% 128.486°E~128.496°E
o] £ ¢k 15~30 molA 2.6X107% sec '®E ¥ RIS YEYO
FZNE 1.9x107° sec '®E FAA EEFUT. EF AEe

7

2L
B AFAGI Fe Aol FsFH(H+)S 8t
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i Atk SN line? A= AFAAGe] A7 dlFat FAdHoA

A Ueton, 538 £4 o 11~27 m9 43~51 molA 3.4x107°

sec’! & 5.0x1077 sec'® A JElHTh £33 FHoxe] A &%

SHo WFE AAEa Ak wEpa 2007

79 274 A dAAG 2L gzl A= FFA9 EW lineol

M dFate] F&oA AR BEVF Ewor, YERACdE A%
o

Fol B} ettt wa SN linedl e sEare] AR
_[‘?1'—_

Fig. 20 % Fig. 212-2006¢ 1049 14d 2zx7]9 dAAd 2 &
getze] AiE vEbd Zlolth. WA FEA EW linedl Ao Z3s
B AAdGEEe A F 30.m o]l A7 7F AA vEon o
Ao ok 4.9x107° sec '2 EA HEETH E£3 Fdeze Ay

4 o 30 m ol HelA + ghE A E AEF O HEol Bol FEaY

=5 %

o] Z717F A vdEbg o et ee] Ao E +gtS vEE A
S EEX9goz et T3 SN lined ZA#E B ddAdGS
4.593°N~34.612°N¢] 4 ¢ 30~40 molA ¢ 4.2x107° sec '&
S #Fe Yeiia Jdon slFikel Yl 34.589°N~34.594°N 7}
%<9l 34.609°N~34.612°N¢] 41 < 50 m o] Aol < 4.0x10°°
sec’' @ 3.6x107° sec'® ¥ @S UEH I k. EF AdolE

w

o H

AE FA ok 30~40 m ol HA AAFOE + g vehha otk
@8 G424 EW linedl Add9e 278 Bd A% 54 % 40 m

oJ Aol Al A YEFRom 128.486°E~128.492°E°] 4l °F 30~35
moll A 5.2x107° sec 'olde] REZF AR EAEA O, 128.486°E~

128.504°E2] 4 <F 40 m o)A A 57X107% sec’ '] =& BEyxE
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%l 128.470°E~128.500°E9] 44 ¢ 35 m o|4lolA oF 1
2 Uehgon FZ9l 128.506°E~128.532°E¢] 35 m
o 2.6x107° sec'® AA Exsm grd Aoietre]l A3 dAF Ao

I E %9 128.518°E~128.530°Eol A + 2 -gko] =4
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o7k A dEhdllon, dxAde] 2 #E YehE sF Fud
34.598°N~34.602°NoN A= + gkl WA A ks vepodoh =3 A

To] A3} MZ 128.470°E~128.478°E<] 441 °F 30 m ol AolA + 3k
S Yehfa lon dF4al FHl 128.492°E~128.508°E9] 4 <F 30
m o)Al A + 3k YERa Qo AFHG] F e e e
128.518°E~128.530°E2] 4 oF 30 m olHoAM % +3S YERNE
AR Rl W UEbdal Atk SN linedl A= A4 9F 20
m o]Ale] P&y} HzZox dHeo] o 57x107 sec'® 2 FHE
ERiaL Qlvh BERE AiokEe]l Ad MFH 128.470°E~128.478°E°] 4]
% 30 m ool + k& UEMa dow FAE Tl 128.492°E~
128.508°E¢] 4l ¢F 30 moldolA +#t& UEhaL glon, AT
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Z g delx A xRk Edk Adlet=Eel Ay 34.576°N~
34.604°Ne] 4 <F 35 m oJAelA +FE UERAL Qlth o9} o
20079 11¥€ 30%e] A AFHG B Aojetzo]l A 4 oF
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Fig.

: I
128.5 e

Longitude( *)

i
128.49

18. Vertical distribution of vertical shear(upper penal) and relative
vorticity(lower penal) along the EW and SN line at flood current
on 27th July 2006(spring tide). Hatching is indicated ascending
value(+)at vertical shear and counter-clockwise direction(+) at

relative vorticity.
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Fig. 19. Vertical distribution of vertical shear(upper penal) and relative

vorticity(lower penal) along the EW and SN line at ebb current
on 27th July 2006(spring tide). Hatching is indicated ascending
value(+)at vertical shear and counter—clockwise direction(+) at

relative vorticity.
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Fig. 20. Vertical distribution of vertical shear(upper penal) and relative

vorticity(lower penal) along the EW and SN line at flood current
on 14th October 2006(neap tide). Hatching is indicated ascending

value(+)at vertical

relative vorticity.
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Fig. 21. Vertical distribution of vertical shear(upper penal) and relative

vorticity(lower penal) along the EW and SN line at ebb current
on 14th October 2006(neap tide). Hatching is indicated ascending
value(+)at vertical

relative vorticity.

shear and counter-clockwise direction(+)
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Fig. 22. Vertical distribution of vertical shear(upper penal) and relative

vorticity(lower penal) along the EW and SN

line at flood

current on 30th November 2006(neap tide). Hatching is indicated

ascending  value(+)at

vertical shear and

direction(+) at relative vorticity.
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Fig. 23. Vertical distribution of vertical shear(upper penal) and relative

vorticity(lower penal) along the EW and SN line at ebb current
on 30th November 2006(neap tide). indicated

shear

Hatching is

ascending value(+)at vertical and counter—clockwise

direction(+) at relative vorticity.
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Aol e 71e71E et WA aAe Fee JerlE e
A #4 10~20 molA el SFA A%} FEolAe £l 7127
g mm H9L W AFN FEAN 718717 BF 0.35°C m'E el
A SFA AFl AN HF 0.47°C m 2 FANe] F1&7)7} 27

UElyth(Fig. 24(a) and Table 2). =3 4 2F 10~40 molA &5
Abol HZ A A (st. 07, 11 and 15)HTF dlF2ke] A% HA(st. 09,
13 and 17)olA F&o] ¢ 1.8°C WolAE AF2 #EXE Hola 3
ot} FA Gz #3549 EW lineol A9 #2459 7187
o] AR AZBoHE-HFE 0.51°C m', TARS FZgAE HFF

0.38°C m'& &|F2 AARolA 71&77F AA Ve tH(Fig. 24(b)

and Table 2). 38 Z=741(2005d 129 924)¢ A9 7147 = H
% 0.03°C m 2 FE}LAMF] Aol 7} Ao UA o= FEWd FES
¥ o 2

e T o9k Zo] sHA R FACAM ] FkHA £

A9 2E, HAdE FERA AFREAR) 2 FANE F2F

FHRCFERE Sl Big. 9), ZRE W AF el w3}
2 Q% Ao AABL F, 2R BE AFA FAFANA A8
N9l ARGEA D FA) A FAN A BFo) nesst A

al

28.0°C7hAl & xX3dto] & - AT} 29 Aol7t ol UEY A9
AZr7E 279 IAFRFEe wepo st o FsHo Tt
MEoN F2g A7, &

ol7b AA vEtwtta AT AR FANAE 22.0°Ce 24
ol 4 ¢ 30 m o]H7HA #HAT}
°F 20 m ol SHAISe] BF 259 Aol of 6.0°CE A YE
gk mebd F2AC] ST T - AFAA F29] 7E7] Aole BT
I AT F2ATE ARG A4 gfer®w ARG 7]7]e] At
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ol 7} A JEFRLTE.

meA Feo] AAFEE A A AEJ BH 09, 13 #H
17(dash line)2l A% 44 10~20 m ¢ 20~30 m Alo]ollA HE =
o] WAt Fwo] vErwon, FANAE %A 4 07, 11 9
15(solid line)ol Al 4 30~40 molA F& &3 o] HAsE T Y

EFst T

Table 2. Statistics of vertical mean gradient of temperature on

December 9, 2005, April 27, August 28-and October 18, 2006.

Vertical gradient(°C. m™")

i West area East area
Dec. 9, 2005. 0.02 0.03
Apr. 27, 2006. 0.03 0.03
Aug. 28, 2006. 0.32 (0.47) 0.28 (0.35)
Oct. 18, 2006. 0.04 (0.51) 0.06 (0.38)

() vertical mean gradient of temperature at thermocline depth' on August 28
and October 18, 2006.

oeld HE BHFL AFA TH T AT TN AHFol o
@ ofel wAow REAQ Eqol ATt AZwT} Castro et
al.(2003)0] e T} wro] 1A% EBES alFold #=8 Sk

5o dA EXAAE MFA FHEFAA F29 7]E77F % 0.25°C
2 SeAMe Fx AT AAEE FEste 292 YErddh o
3 =2t

g% Avs £ ATAgelAe] AT FAZNA £ BRI v
¥

235 VAR A 2L FAe) UEd 2Rl mE sFa F
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Fig. 24. Vertical profile of temperature at st. 9, 13, 17(dash line) and st.

7, 11, 15(solid line)

along EW line on August 28(flood) and

October 18(ebb), 2006. Thermocline is indicated with the hatching

area.

_50_



oF
oF
Br
T
N
=<
Nfo
o
He

kel

s
|

Q)
(2003)°]

=
o

veot 5 9l eh(Fig.

5.4 cm/sec® ¥ %

=

=

}

h s

2l

=
d 84 =

of AA

Q]
=

1 2001

o
1l

A 59
°F 5.9 cm/sec® I zfol7} A YERYT
Kl

=
=

-

_'?L

}

A
ful

>
T3k A FEZF 18 m X 40 m X 40 m(H

9]

?l 20054¢ 44 16~17
1

11.3 cm/sec,

j

T

]

% 3
il

& 2F
2
Zhe)rr,

o
T

3
sk
=

A% Al hehs

o

15 7

3 7

7 A%l

10). o] ¥

=13
=

A 5ol

_50

—~
o

ﬂl

_50
ala

e oH(Fig. 11).

o
"
N
Ho
o)
__of

i

<

Nlo

o

B
o

Q)
=

73 A

] 35 EW line

ok 30~40 mol
[e)

FAQl 2006 79 27

1

) .
EEN

I

}

A el tH(Fig. 12).

)

=

=
TC &

-

=2

SFAE

5

!

=

o] Lhebukeh.

30~40 m

=

ok
-
=

=l

559

W G

1=
=

oM =

=

o

5

S

Al

Fig. 13| debd 2006 10¥ 14¢

23}

o
-

= °]

;OM

o]
Nr

—

_51_

AR, Fx2A 9

I

Ak
=

=

=



4 % 50 m ol E BFR L BFRI dHUAY BAF

S
580E 3% TS AL RXh vegth olgd fEEE A%

= 1089 FAD BSA7l BAFAEA F 27~35 m)olA AT ol
FAaEl 2 ol o] 550l A= vE2A JEsita g

tH
&

T4 50 m AFeA sFo] AR HE olfr HFTA FHoE
A8 ASol e 4k Bl ohFo] maE I o]dIE tEA FE3
2006 11€¥ 309 2zx7] AxAde A/ 559 A4 =X
stlom HxAdE FERe S5ol FAleHA HERRT. BE FxA
o YdxAo) 559 A7|17F 9 A UERHS & F dthFig. 14).
1 Akl o FsFe YA wF 2 2 A7 3 EX
HE  votslzl  Helx ADCPOlY #="E AP HFEAE
(w—component)2 EA43% ) 20063 109 1449 ExX= 749 274
TE 9 FAME AeF R A FE sl yEr e B 2
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2 Aol Ex o] e Ao AeFH(+)% AR FE
of EAjsta ATt EF AFA BAFONA ARG =& BEE
Uetilom ootz A siFAt BTl + 7 dsFel W
kS A Al ATH(Fig. 18 and Fig. 19). 4 A2%7]9 A2

2 AdgdEe F4 F 30 mE VEoR de FTHE

g3t ol A Goll g AV FREA YESGL, AAFEFHEAAE
ol¢} A A3E YEFHATHFig. 20 and Fig. 21). T3 54 <
30 m o]HolM = A Tl WE AT AR At FHAHAEY
SR 2 A goktkar AZtEn. a2y ASol A HE A7
20069 114¥ 30Y &x7]9 4 ¢ 30 m ol4elA EAdst= A

42 v g2 FAE U, dUSEE +d RAA B
SRS UEdr dARE 3R] As5F LA G I AdAIA} A S
Ao FAS EExE YEATH(Fig. 22 and Fig. 23). o9 o] &
AAde] & g AdFEo] FotAl Heivs s ejrt =3, A
Afgo] Fa fgelr T =T K)ol Fhe Bole wge WA
A ae] g HFel g FsFIE TAsE s Gelvt. wekA <l
T e dAded Gl a2 B - G2 A g
F7F 2Ase g dAstn ek 2y FA7 UEbd sFA
FH AT AsFHF 2 AAFE AT o adetr ke s
of 4 30~40 melA P48 S0l BEHA ddUA] FAR <At
of vt AZgeh ol AL o] A7]9] F& Rxol o3
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2t &gl m= A Eyol wko] 91Astar 9= EBES(EL
Bajo de Espiritu Santo) seamount?] AAHoA #A=ZH 252 AAF
g A=A A (vertical shear)?] F7]E ¢ 3.0x107' sec 'HEolth
(Castro et al., 2003). o]Z2 £ AF& o AAd dF4 FHA
A AE AFAG 37](3.0<107% sec el Hlmsle] F 10M|AER
2 #olth. EBES seamount® 7% I 727} 6.0x107 m’(20 m X
1000 m x 3000 m, H X W x L)o]x| gk, & AFs o] s Fitel
B 6.0x104 m*(20 m X 40 m X 80 m, H X W x L)& ¢F 10°H)
Ax zol7t vetuE Aaer AZHET dFake] FEWA EBESHE
o ZA| gk AeFonAel FE BRI FASIA UERE S & 9

oh EF e FHoA BAE GFE AFTE TN A
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