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Summary

Extension of Changjiang Diluted(CDW) Water in

Summer and its Cause

The analysis of hydrographic data shows that Changjiang diluted water
(CDW) appeared in the adjacent seas of Cheju Island in summer has a
little higher temperature than adjacent water due to weak vertical mixing
and various routes such as flowing to the Cheju Strait or to the south of
Cheju Island. The distribution of CDW is frequently observed to be
separated with more saline water between Changjiang river mouth and
Cheju Island showing a disconnection of salinity. This disconnection seems
to be persistent. The salinity value of CDW appeared in the adjacent seas
of Cheju Island in summer shows closer relation with the precipitation
around Changjiang river than around Cheju Island and some relation with
meteorological factors such as Typhoon and monsoon wind.

In order to understand what drives CDW to the adjacent seas of Korean
Peninsula in summer, numerical experiments with ROMS are performed
using the factors which are known as its cause such as the increase of
CDW, the increase of Taiwan Current, and the change of wind direction.
As a result, the phenomenon can not be driven only by the first two
factors but decisively driven by the last one (wind). The reason is

because the areas in which CDW flows is shallow and not influenced by



strong current so that the wind effect can be dominant. Therefore, the
flow of CDW can be satisfactorily simulated by the numerical experiment
with the satellite wind stress in 1996 and 1998.

We can closely reproduce the trajectories of satellite-tracked drifters
released in June 2003 by the numerical model. However, some of model
trajectory are still different from the buoy trajectory specially in the area
of strong current expected. It is not clear the reason is whether the model
does not reproduce strong Tsushima Current well or the large (1°x1°)
scale wind stress used in the model does not represent small scale strong
wind stress well. In spite of such a discrepancy, we can have a
confidence to expect a sufficiently accurate prediction by some
improvements in the future from the success of reproducing small scale
movement such as buoy trajectory, in numerical model.

Besides, the model results show another important facts as follows: the
northward flow along the west coasts of Korean Peninsula in summer is
caused by wind, most of CDW flow into the Yellow Sea instead of to the
East Sea, and the low salinity water rotates counterclockwise in the

Yellow Sea by monsoon wind.

Key words: Changjiang Diluted Water(CDW), Hydrographic data, ROMS,
Monsoon Wind.
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Table 1. Number of typhoons which influenced the area between the

Changjiang River mouth and Cheju Island in 1990s(KMA).

1990 1991 1992 1993 1994 1995 1996 1997 1998

Jun.-Aug. 3 2 1 4 4 2 0 3 0

Sep.—Nov. 1 2 1 0 1 1 0 1 1
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Changjiang River discharge as in Fig.9(A) and Taiwan Current
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input is fixed as 19.5Sv and the salinity in the ocean is fixed as
35.5%.
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Fig. 12. Seral surface salinity distributions in 60 day interval for two years
obtained from the model experiment with seasonally varying
Changjiang River discharge as in Fig.9(A), Taiwan Current input
as in Fig9(B) and wind stress as in Fig.9(C). Kuroshio Current
input is fixed as 19.5Sv and the salinity in the ocean is fixed as
35.5%.
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Fig. 13.

5 day interval trajectories of two surface water masses selected at
Changjiang River mouth in model experiment of Fig.12. Yellow
and blue ones are selected in June 15 and July 15, respectively.
They show two different flow routes of the Changjiang Diluted

water. Blue one reaches Cheju area eadier than Yellow one.
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Fig. 14. Bimonthly surface salinity distributions in 1996 obtained from the
model result with monthly satellite wind stress from MWF-ERS-2 (1°
resolution), seasonally varying Changjiang River discharge as in
Fig. 9 (A) and Taiwan Current input as in Fig. 9 (B). Kuroshio
Current input is fixed as 19.5Sv and the salinity in the ocean is fixed

as 35.5%.
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Fig. 15. Bimonthly exhibition of monthly MWF-ERS2 wind stresses in 1996(1°
resolution) from CERSAT used the model running of Fig. 14.
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Fig. 16. Bimonthly surface salinity distributions in 1998 obtained from the model
result with monthly satellite wind stress from MWF-ERS-2 (1°
resolution), seasonally varying Changjiang River discharge as in Fig.9(A)
and Taiwan Current input as in Fig.9(B). Kuroshio Current input is fixed

as 19.5Sv and the salinity in the ocean is fixed as 35.5%.
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Fig. 17. Bimonthly exhibition of monthly MWF-ERS2 wind stresses in
1998(1°resolution) from CERSAT used the model running of Fig. 16.
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Fig. 18.

Seasonal surface salinity distributions in 1998 obtained from the model
result with weekly satellite wind stress from MWF-ERS-2 (1°
resolution), seasonally varying Changjiang River discharge as in
Fig.9(A) and Taiwan Current input as in Fig.9(B). Kuroshio Current
input is fixed as 19.5Sv and the temperature and salinity data from
LEVITUS are used in the ocean.
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Fig. 19.

Seasonal surface salinity distributions in 2000 obtained from the model
result with daily satellite wind stress from QSCAT/NCEP (0.5°
resolution), seasonally varying Changjiang River discharge as in
Fig.9(A) and Taiwan Current input as in Fig.9(B). Kuroshio Current
input is fixed as 19.5Sv and the temperature and salinity data from
LEVITUS are used in the ocean.
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Fig. 21.
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Trajectories of (A) satellite-tracked drifters in Jun. 9 to Aug. 2,
2003 and (B) simulated drifters in numerical model in the same
period with daily wind stress from MWF-QuikSCAT(0.5°
resolution), seasonally varying Changjiang River discharge as in
Fig.9(A) and Taiwan Cunrent input as in Fig.9(B). Kuroshio
Current input is fixed as 19.5Sv and the temperature and salinity
data from LEVITUS are used in the ocean.
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