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Evolution and Propagation of MCSs over Meiyu Fronts and Inertia-
Gravitational Wave-CISK Related to “Low-level Moisture Frontal Zone”
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Abstract The so-called “Meiyu front” over the Changjiang River basin is actually an equivalent-barotropic zone in
which the horizontal thermal gradient is negligibly weak but the humidity gradient is very strong particularly in the
lower troposphere. In the Meiyu season most of the severe MCSs (mesoscale convective systems) with torrential
rain may form, develop, move and newly emerge up and down-stream along such “low-level moisture frontal zone”.
What kind of wave disturbance most relevant to these activities of MCSs is likely the deep mesoscale inertia-gravita-
tional waves in company with the macroscopic cumulus cloud ensemble heating, which will be named “inertia-gravi-
tational wave CISK” hereafter.

A three-dimensional linear model in a dimensionless vertical coordinate [ pseudo-height z=—In(p/p,) Jwith a
simple parameterized cumulus heating expression is most suitable to be used to discuss the deep mesoscale disturb-
ances analytically. In this model some assumptions based on the characters of the thermal, humidity and wind field
near the Meiyu front over the Changjiang River basin are made to investigate the behaviors and the weather influ-
ences of the inertia-gravitational wave CISK around a “low-level moisture frontal zone” on the MCSs activities.

The results show that the low-level condition of the humidity and its horizontally nonhomogeneous characters

directly related to the cumulus heating field have an important influence on the wave speed and stability of the dis-
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turbances. The areas where the instable evolution occurs most possibly are around the south border of the “low-level
moisture frontal zone”. This leads to that the MCSs are likely most active in this area. So, when the dispersion of
the wave disturbances and the possibility of the occurrence of “up and down-stream development” are discussed,
more attention must be paid to those wave disturbances taking place near the south border of the moisture frontal
zone and propagating basically along this frontal zone.

In these situations, it have been found the range of the characteristic values indicating the low-level humidity
condition and its horizontal distribution, within which the envelope velocity is permitted to exceed the phase velocity
and then the MCS will develop over both up and down-stream sides along the axis of the “low-level moisture frontal
zone”. The range of these values is quite wide, which means that the MCSs may be easy to develop up and down-
stream. Particularly, it is most favorable when the stability conditions mentioned above is nearly neutral. Actually
the range of the characteristic values is wide on the stable side and narrow on the instable side. This result may be
used to explain the following important and interesting observational phenomena: along the Meiyu front, once a vig-
orous MCS has developed to attain its peak and then tend to weaken, some new MCSs will rise rapidly on both sides
to its “upper and lower reaches” to form a “cloud cluster wave train” with the existing former MCS.

It does not mean that the instability and dispersion of the inertia-gravitational wave-CISK are the only mecha-

nism of the genesis of MCSs on both “up and down-stream” sides. Other mechanisms, including the “dry” inertial-

gravitational wave in some stratification atmospheric layer, may also lead to the MCS development.
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PASEER, B MCS mlfg & ok .

5 Hwitit

ARSCLNETT AR T — Pl & T XA
R RURE RIS A AT TS 14 R 400 s J3E AR A 28 Ml —



P 29 &

852 Chinese Journal of Atmospheric Sciences

Vol. 29

FhRT BB R = X SRR GR . B X LI Sy /Y
BRI . RIGEEARRE, 5T T B A K
VIR i M A A2 B B we s A
A IR B XA S 5 0 R JE A M 7 (i
7R CISK 1501 5 i) 1 i B HR A2 3 3L
VERIXAIFIE S — BB 53, A SCRF I 2 K- 1) 42
FEARSIMATER . BIHERR 7K A fR e
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