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ON THE CURRENT FIELD ASSOCIATED WITH THE
YELLOW SEA COLD WATER MASS

Su Jilan, Huang Daji
(Second Institute of Occanography, SOA, Hangzhou 310012)

ABSTRACT

An idealized axi-symmetric model is used to study the current field associated
with the Yellow Sea Cold Water Mass (YSCWM), a bottom pool of remnant Yel-
low Sea Winter Water resulting from summer stratification. Two approaches are
employed to obtain the results: one is a qualitative analysis based on an observed
vertical temperature distribution in summer (Fig. 1) and a set of simplified equa-
tions derived from scaling; the other is a numerical integration of the full equations
with specified time-dependent surface heat flux and a vertically homogeneous initial
state.

Both methods yield similar results. Besides the characteristic alongfront cyclonic
circumferential circulation (Fig. 3b), the vertical circulation in the (r, z)-plane
has a distinct double-gyre structure (Figs. 2, Fig. 3c). Within the thermocline the
current flows from the outer boundary of YSCWM towards its center. The up-
per layer gyre is smaller and weaker, with upwelling in the center and downwelling'
within the surface frontal zone. The lower layer gyre is larger and more intense,
with strong upwelling reaching the surface over the edge of the bottom front and
downwelling elsewhere. Outside the frontal zone there is a very weak gyre spanning
the whole depth with the same sense of circulation as that of the bottom layer gy-
re.

Finally, we discussed possible reasons why previous works resulted in different
patterns, basically three types, for the YSCWM.induced vertical circulation.

Key words  Yellow Sea Bottom cold water pool Upwelling Down-
welling



