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Fig. 2. Vertical distributions of temperature and salinity of some
stations in the Yellow Sea and the East China Sea.
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current direction. (explanation see fig. 3.)
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Tab. 1. Monthly current velocity, direction and angle of deflection for subregions 3' and 4'.
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SOME PROBLEMS CONCERNING THE STUDY OF THE CURRENT
STRUCTURE OF THE NEAR-SHORE
AREA OF CHINA SEA

Kwan PiNG-HSIEN

(Institute of Oceanology, Academia Sinica)

" (AsstracT)

It is generally understood that the existing theories of ocean current are unable to
account for the very complicated nature of the current structute of a shallow sea. The
main purpose of this article is to discuss some of the difficulties encountered on the study
of the cutrent structure of the near-shore area of China Sea, and further-more tty to
offer some reasonable explanations to these questions. The major topics which this pa-
per deals with are as follows:

The first important question which this paper intends to answer is how to calculate
the velocities and directions. of the current when the classic dynamic computation method
falls. As we all know, according to the dynamic computation’ method, the direction of
the current ought to coincide with the counter lmes of the dynamic topography of a
tongwe but in the near-shore area of China Sea the observed ditections of the current
are sometimes likely to follow the axial line of the tongue, this is particularly clear in
the case of the winter time warm current of the Yellow Sea. The same dynamic method
also tells us that when the density distribution of sea water is uniform, both horizontally
and vertically, the “relative current velocity” should be equal to zero. It is, however,
quite surprise to find that, in winter time, when the density distribution of the sea water
in warm current of the East China Sea is fundamentally homogeneous, while the ob-
served cutrent - velocities are often considerable high. In the opinion of this authort, the
above mentioned observed currents are not the so-called “densityi currents”, it is most
likely that the former (i.e. the warm current of the Yellow Sea in winter), which is re-
lated to the offshore oceanic current, has the properties of a “jet-like current”; while the
later (i.e. the warm current of the East China Sea in winter) is caused by the submarine
topography. In both cases, the dynamic computation method is invalid, exptessions to
find the approximate velocities and directions of the current are presented in this paper.

The second question we try to answer is how to find the vertical velocity and what-
is the significance of this vertical velocity. - Since the dynamic computation method can
only apply to the horizontal current system, the vertical component of velocity is, there-
fore, neglected. In the recent yeairs, it has been emphatically stated by some prominent
‘theoretists of ocean current studies, particularly by Stommel, that the vertical velocity is
dynamically important to the current structure of the ocean. It is, further-more, reason-
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able to assume that the vertical velocity of the current of a shallow sea is larger than
that of the open sea. This article discusses somewhat detail in the vertical veiocity and
its relation to the structures of the cold watermass of the Northern Yellow Sea. Our
calculations show that near the' center atea of this cold watermass, the vertical velocity
difects upward, its magnitude is in the order of 107 cm/sec, which is neatly 1~2 orders
larger than the generally accepted values of the vertical velocity of the open sea. This
author is firmly believed that the existence of this considerably large vertical velocity is
quite essential to the formation and development of the cold watermass of ‘the Notthern
Yellow Sea. ' :

Finally, the propetties of the current of the near-shore area of China Sea are re-
analized on the base of the author’s previous works, and some constructive suggestions
pertaining to further study of the current problems of China Sea are made.



