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A PRELIMINARY STUDY ABOUT SEPARATION AND
FORECAST OF THE CURRENT MASS TRANSPORT*

Shen Lingyun

(Nanjing Chemical Technological School)

and
Zhao Baoren
(Institute of Oceanclogy, Academia Sinica, Qingdao)

ABSTRACT

In this paper it is presumed that the mass transport of eurrent is composed of -

constant current and wind drift current, of which the mass transport of the constant
current is invariable in a short period, and that the wind factor and current deviation
angle of the wind drift mass transport vary with wind direction. The wind factor
with current deviation angle of mass transportion can therefore be. decomposed into
north wind factor with current deviation angle and east wind factor with current de-
viation angle. In general the above four elements of the wind drift mass transport
as well as two constant current elements are called the six elements of current mass
transport.

With three sets of observations of wind and current vectors and depth and den-
sity made at different times and by solving six linear algebraic equations, the six ele-
ments of mass transport can be obtained. From the obtained formulae for the wind
factors and current deviation angles of the mass transport it is shown that the orbit
of the current vectors is an ellipse when the wind direction varies.

All the previous methods for the separation of the wind drift current are confined
to current vectors. In this paper, we introduce the concept of current mass transport
for the separation of the drift current. The previous methods for separations of the
wind drift current are special cases of the present method. Without the influence of
density, it turns to volume separation method, yet with the volume transport of the
unit thickness only, it turns to the method of the separation of wind drift current el-
lipse. In the deep sea avea far from coast, when the wind factor and current devia-
tion angles are independent of wind direction a eycle will be found. So the present
method can be regarded as a veneralization of all previous methods of residnal eurrent
separation.

As an example, the wind factors and the current deviation angles are calculated
and tabled for every layer and for all the 16 azimuths of the station A near the coast
in the northern East China Sea. According to the wind forecast, the wind drift cur-
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rent can be predicted by the tables and simple calculation. This method is useful for

predicting the current in the lake also.
Comparing the predicted residual current with measured one, they are in good

agreement. The errors are 22% for the magnitudes and 31° for directions of the re-

sidual current in average, respectively.



