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Abstract  After the modified Q vector (Q” ) is transferred and handled, a kind of Q vector (@) is derived, whose calculating
formula is similar to counterpart of quasi-geostrophic Q vector (Q°), however, Q" vector is calculated by real wind. The diag-
nostic abilities of Q" vector and Q° vector are compared on the basis of a typical Changjiang-Huaihe Meiyu front cyclone (MY-
FC) rain storm occurred during 5—6th July 1991, the results show that the diagnostic ability of Q™ vector is better in compari-
son to the counterpart of Q° vector, in the meanwhile, the convergence filed of Q" vector divergence at 700 hPa can serve as a
good indicator to the horizontal distribution feather of the simultaneous real precipitation. Then QY vector is partitioned into
Q). (the “alongstream stretching” component that represents the intensification/weakening of the alongflow thermal gradient by
contraction/stretchiong of isotherm spacing) . QX (the “curvature” component that represents the curvature effect according to
which a downstream increase (decrease) in the cyclonic curvature of the isohypses induces subsidence (ascent)), QN (the
“shear advection” component that represents the thermal advection by horizontal wind shear), and QY (the “crosstream stretc-
hing” that represents the effect of confluence and diffluence of the wind, i. e. , the intensification/weakening of the cross-flow
thermal gradient forced by confluence and diffluence of the wind) four components in a natural coordinate system that follows
the isohypses (hereafter referred to as PG partitioning) , and the four terms have specific physical meanings respectively. The
application of QN PG partitioning to analyze the MYFC torrential rain indicates that Q¥ PG partitioning can disclose the potential
physical mechanism of synoptic process, which is difficult for “total” Q™ (which is equal to Q¥) to display. Specifically, the
horizontal distribution characteristic of 2V « Q. is always similar to counterpart of 2V « QY and accounts for high proportion
on the differing stages of MYFC, which means that the former has large contribution to the latter in the context of exciting and
forcing vertical motion generation and plays a primary forcing role in occurrence of MYFC precipitation. During the whole evo-
lution of the heavy rain of MYFC, the effect of QX,, on the genesis of rain gets little by little until plays a restrained role. While
the counterpart of QY. gets strong with developing of MYFC and gets weak rapidly until almost disappears as MYFC moves
eastward to sea and decays. To QW , it has no effect on the generation of the precipitation during the developing and strong sta-
ges of MYFC in such a manner that it plays a leading role on the MYF decaying stage. In addition. QY and QX., , QN4 and QN
are analogous respectively on the basis of the divergence horizontal distribution feathers with only difference in intensity and no
obvious mutual cancellation during the MYFC developing and strong stages, however, they are basically on the contrary and
have marked mutual cancellation on the decaying stage of the MYFC. Obviously, the Q™ PG partitioning can disclose clearly the
fact that the forcing factors of precipitation generation are different on differing stages of MYFC.

Key words Q vector analysis, QY vector, Q" vector partitioning, Meiyu front cyclone, Heavy rainfall
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Fig. 1 The overlapping of 700 hPa geopotential
height and wind fields

(a,b, c. denote at 20;00 BST 5 July, 08:00 BST and 20:00 BST

6 July 1991 respectively;Solid lines denote the lines

of isohypse ,unit: gpm; arrows denote wind vector,unit: m/s)
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Table 1 The reflecting ability of convergence field of 700 hPa Q vector divergence to
synchronous 1 h rain center at 20,00 BST 5 July 1991
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Table 2 The reflecting ability of convergence field of 700 hPa Q vector divergence to
synchronous 1 h rain center at 08:00 BST 6 July 1991
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Fig. 4 As in Fig. 3 but for 08:00 BST 6 July 1991
(E.F.G and H denote the centers of

1 hour rainfall respectively)
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Fig. 5

Bk 1991 4 7 A 6 H 2000 4, H AR 3
As in Fig. 3 but for 20:00 BST 6 July 1991
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