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Diffusion Characteristics of Ocean Dumping Material
in the Southeastern Coastal Waters of Korea
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*Department of Ocean Engineering, Pukyong National University, Busan, Korea
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ABSTRACT: The diffusion characteristics of an ocean dumping material in the south-eastern Easi/Japan Sea related to regulate the physical

characteristics with the observation and the hydraulic experiment are investigated. The main results are as follows :

(1) Spying CID observation result of the area of Jung in the East/Japan Sea, the ocean dumping area had influenced the Tsushima Warm
Current of high temperature and salinity. Horizontal turbulent diffusivity is 1.913 X107 enifsec by drogue tracking.

(2) From the experiment of settling, the initial settling velocity of each material is 1.0~2.7 cm/sec according to the specific gravity and initial
concentration. In the pycnocline, particles didn't settle under the pycnocline any more and accumulated. It is signified that calculation of the
sedimentation rate of the ocean dumping material including of vertical diffusion must be regard the pycnocline in the ocean area have
well-developed pycnocline.

(3) Vertical turbulent diffusivity were 2.219 x10° ~8.874 X10* cni'/sec from the experiment of settling. And the pycnocline influenced the
vertical turbulent diffusivity.
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Fig. 1 Station maps of CTD observation adjacent to the
dumping area in the East/Japan Sea.
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Fig. 2 Temperature (upper) and salinity (lower) at the area of
Byung, the East/Japan Sea (Aug., 2000).
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Fig. 3 Temperature (upper) and salinity (lower) at the area of
Jung, the East/Japan Sea (Aug., 2000).



18 =% -7

Temperature ( O)
o . ‘o e v v 20
1 T } "
o
a3 [,l T .
/// oA
o R |
® A
& oo / >
% ;
7|
P
160 ) 2t
P I
v
120 ! /
/// /
no o
lhe
s
o
Lo
bob
o
o
I
B
se e oo
.
o
a
o
=
£ oo
&
100
120

RS
§emveoia

Fig. 4 Temperature (upper) and salinity {lower) at the area of
Byung, the East/Japan Sea (Nov., 2000).

4
AL FA 45 m B2 e b, o=
[asfA] oF 40 m H% wolzl Rojok e, 424 80

m ol el G 89 119 5 340 psu =R
47gsHA vehtar Qlck

g, i ¥ -4 Ay FEERRMASE 7] st
o Drogue #3& 33t} 20009 9€Y 18Y Fa) Ha<
oA 23 24 10%¢] 35° 07163 N, 129° 48559" E -7
10712} Drogue® %3J3t931, old 2.7 64] 6% 35° 07.16
4 N, 129° 55475 E BZox 2% 353tk 1079
Drogueg 3|53 9= A AA|skATE 343 568 &l
DrogueZ} o]5d AE Alklebd 1041 km o)tk
Okubo(1971)7F AkgE A (D)ol Aste] ALte 27+
FEASE 191276 X107 cnifsec 2 UFElto W, o] §H3-3)
FATFAA9B)ol NFANY FHEEE AHEst] Al Ax
A9l 10'~10" oni'fsecs} 719] SrAVSHA] LHERsETE

_ﬂ
®
o

°l&

a0

160

a3
Jra
gt
L
a7

v
18
R0

Salimty {1 su
at o

33 aa an

100

Je
-

120 S
e

Fig. 5 Temperature (upper) and salinity (lower) at the area of
Jung, the East/Japan Sea (Nov., 2000).
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Table 1 Conditions of experiment

ver | e [ con ] Doty
Case I| Clay | 18750 52 x
Case T Silt | 40171 7.1 x
Case TH| Mud | 57.143 10 X
Case V| Mud | 57.143 10 O
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Photo 2 Experimental Photos of Case IV : after (a) 35 sec, (b) 60 sec, (c) 100 sec, (d) 120 sec, (e) 180 sec, (f) 220 sec, (g) 250 sec, (h)

310 sec, (i) 430 sec, (j) 580 sec, respectively.
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Fig. 7 Temporal variations of settling velocity by material
type.
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Table 2 Vertical turbulent diffusivity from the result of experiments
Case Vertical turbulent diffusivity ( cme2/ sec)
Depth (cm) Case Case 1 Case Case [V

30 185601 x 10 ' | 8.87416 x 10~ | 2.56503 x 10~* | 143111 x 10"

50 703844 x 107° | 144158 x 1075 | 1.20817 x 10~* | 2.80170 x 10°°

60 6.08307 x 10 ° | 545924 x 10 * | 743593 x 10 ° | 146917 x 10 °

% 508701 < 1075 | 3.79001 x 10~° | 6.61751 x 10 % | 107763 x 10~°

120 346667 x 1075 | 2.86838 x 107° | 6.97579 x 10 ° | 208619 x 19 °

150 370141 x 1075 | 2.52666 x 105 | 4.59426 x 10 5 | 7.38881 x 19 ~®

180 290670 x 10 ~° | 7.36266 x 10 "° | 2.63021 % 10 " | 6.81069 x 10 °

210 214661 x 1077 | 5.16150 x 1075 | 1.10387 x 10~° { 8.20184 x 10 ®

240 1.29561 x 10°° | 3.88253 x 107°% | 623619 x 10 7% | 328451 x 10 ~°

2710 1.13967 x 10 % | 3.65235 x 10 % | 1.46086 x 107" | 423132 x 10°°

300 9.08941 x 10~° | 392614 x 10~ | 1.21224 » 10~% | 5.79521 x 10°°

330 109175 x 10~° | 305661 x 10 % | 2.64970 % 105 | 9.86049 x 10~°

360 7.95820 x 10 "% | 495558 x 1075 | 1.80032 x 10 5 | 1.65532 x 10 !

3% 201306 x 10 7% | 497824 x 10 % | 315662 x 105 | 663529 x 10~°

420 3.56726 x 105 | 5.31545 x 10 7% | 3.72982 x 10 5 | 1.93557 x 10 ~°

450 108945 > 1075 | 549142 < 107° | 5.73219 x 10 75 [2.93721 x 107

480 114703 < 1075 | 563044 x 1075 | 6.39359 x 10 =% | 249671 x 10”7

510 129180 x 10 "® | 525501 < 105 | 7.01423 x 10~° | 3.98586 x 10 ¢

570 1.48929 x 1075 | 565161 x 1075 | 7.24826 x 10 "° | 2.21893 x 10 8
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