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Abstract

The results of residual currents simulation by a three-dimensional hydrodynamic
model showed the water volume transport and the residence time to be about 4kn' per
tidal cycle and about 6 years through the line of latitude, 34° 25" N in the Yellow
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Sea, and to be about 13kr per tidal cycle and about 2.5 years through the
southeastern boundary line of the Yellow Sea, respectively. On the bases of the entire
seawater volume of the Yellow Sea and dissolved oxygen (DO) in summer, the
environmental capacity of the Yellow Sea for reception of the maximum pollution load
without reducing DO concentration below 5.0mg/{ in seawater may be estimated to
be about 58X 10°tons of chemical oxygen demand (COD), which is equivalent to the
load about 8 times as high as the annual organic pollution Ioad from 14 major rivers.
On the bases of DO transports by residual currents calculated on the line of 34° 25

N latitude and on the southeastern boundary line of the Yellow Sea being about 57X
10%tons and about 203x10%ons of DO per day, respectively, the environmental
capacities of the Yellow Sea for reception of the maximum pollution loads without
reducing DO concentration in seawater may be equivalent to COD loads about 3
times and 10 times, respectively, as high as the existing organic pollution loads from
14 major rivers.

Keywords: 2k} (residual currents), | A]ZH(residence time), |44 (dissolved
oxygen), 3}&83 A& QT Z(chemical oxygen demand), 7] d¥-s}
(organic pollution load), ¥ 7 & % (environmental capacity)
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Fig. 1 Finite—difference grid of the three—

dimensional model in the Yellow Sea
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Table 1 Input data for a three-dimensional
hydrodynamic model
Parameter Input viaue
Mesh size Ax=4y=9.26kn
Water depth Chart datum+MSL
Time interval 150 sec
Level 1: Om~20m
2 1 20m~60m
3 60m~bottom
Water temp. & Salinity 1 : 26C, 31.98%
at open boundary 2 : 16T, 32.48%
3 8T, 32.66%
Coriolis coefficient f=2wsin®,
B=d1/dy
Surface friction coef. 0.0013
Interlayer friction coef. (0013
Bottom friction coef. 0.0025
Horizontal viscosity coef. | 0E7 (crf/s)
Horizontal diffusion coef. 1.0E7 (cn/s)
Wind direction & force  Southerly, 3.5m/s
Calculation time 30 tidal cycle
Flowrate of freshwater
Korea
Yongsan R. 1.333E7 (m'/day)
Keum R. 3.417E7 (m’/day)
Han R. 1.097E8 (m'/day)
Daedong R. 4.082E7 (m'/day)
Aprock(Yalw) R 95897 (nr/day)
China
Liaohe 1.644E7 (m'/day)
Daling R. 2.740E6 (m'/day)
Luan R. 1.096E7 (m'/day)
Huanghe(Yellow R.) 1.149E8 (m'/day)
Guanhe 6.300E7 (m'/day)
Old Yellow R. 6.300E7 (m’/day)
Doulong R. 6.300E7 (m’/day)
Changjiang R. 4.088E9 (m'/day)
Qiantangjiang 9.863E7 (m'/day)
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Table 2 The pollution loads as COD of rivers

flowing into the Yellow Sea
Name of River COD(ton/day)
KOREA
Aprock(Yalu) R. 660
Daedong R. 350
Han R. 650
Keum R. 240
Yeongsan R. 95
CHINA
Liaoche 170
Daling R. 30
Luan R. 110
Huanghe 1,180
Guanhe 350
Old Huanghe 350
Doulong R. 350
Changjiang R. 15590 ( 75.8%)
Qiantangjiang 470
Total 20,555 (100.0%)
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(a) surface, (b) middle

and (c) bottom level

along 34° 25" N latitude line in the

Fig. 3 The distributions of residual currents
Yellow Sea
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Yellow Sea from the three—-dimensional
model

Fig. 2 The computed residual currents of the
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Table 3 Water volume transport by residual
currents, water volume and residence
time in the Bohai Sea and the Yellow
Sea calculated on the line of latitude BoHAI SEA
34° 25" N
Water volurne tramsport Water Residence YELLOW SEA
Level ) .
by residual currents  volume time
Inflow Outflow N = i X
A0 /ide) (10°m tidey 10 (vear)
1 3091.8 2241.6 7381
2 299.2 12255 7416
3 27119 1958 1315 EAST CHINA SEA
Total 3662.9 36629 16112 6.2
. 9 o
2ape] ale] 93 A Fig. 4 Water volume transport (10°mi/tidal cycle)
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Table 4 Water volume transport by residual
currents, water volume and residence
time in the Bohai Sea and the
Yellow Sea calculated on the south-
eastern boundary of the Yellow Sea

Resid-
Water volume tramsport Water

el
Lev by residual currents  volume
Inflow Qutflow
A0°m/tide)  (10°mi/tide) (10°m)  (vear)
1 3,146.9 0921.2 10,108
2 47772 46317 10,546
3 5,161.6 M2.7 2,315
Total 13,0857 150956 22969 25

BOHA) SEA

YELLOW SEA

EAST CHINA SEA

Fig. 5 Water volume transport (10°mi/tidal cycle)
by residual currents calculated on the
southeastern boundary of the Yellow Sea
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Table 5 Surface area, water volume, dissolved A2 F(DO capacity)ol Sd gt watA shAl9
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