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Abstract Aiming at the fact that the mesoscale convective systems develop on or in the south vicinity of the Meiyu
front, lasting a long time and producing rainstorms along the Yangtze River valley, a series of three-dimensional ide-
alized numerical experiments are carried out to investigate the effect of moisture difference between the two sides of

the Meiyu front, to reveal the impacts of basic flow and wind vertical shear upon the development of the mesoscale
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convective systems along the Meiyu front, and to show the convection organization by the Meiyu front. The results
indicate that the mass imbalance resulting from moisture difference between the two sides of the Meiyu front can
generate small-amplitude gravity waves, which may organize upward motions in the lower troposphere, trigger con-
vection when coupled with diabatic heating process and lead to a convective rain band forming along the Meiyu front.
The scale of the convective systems is usually 20 = 60 km. The convection rain band moves southward after its for-
mation. The southward propagation of larger-amplitude gravity waves generated by convective perturbations and the
triggering of new convective systems by the low-level backflow of dry downdraft to the north of convective rain band
may play an important role in the southward movement of the convection rain band. The Meiyu front plays a certain
role for the convection organization in its surrounding areas. The convective perturbations near the Meiyu front may
develop into mesocale convective systems with a scale of 100 - 200 km. When the convective perturbation is affected
by low-level northerly winds organized by the moisture front, a convergence band forms in its low level and its flow
structure tilts in the vertical direction, which is beneficial to the maintenance and development of convective sys-
tems. The advective effect of basic flow plays a role in the movement of the Meiyu front, which can offset the south-
ward movement of Meiyu frontal convective rain band itself. The moisture and energy transportation by it plays an
important role in the initiation and development of mesoscale convective systems. The wind vertical shear resulting
from wind direction variations is in favor of the convection initiation and mesoscale convective system’s organization
on the Meiyu front and influences the moving direction of the convective systems, while that from wind velocity vari-

ations seems to be not favorable for the convection initiation on the Meiyu front and the long-time maintenance of

mesoscale convective systems.
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Table 1 Numerical experiments for the Meiyu front and the convection development under different atmospheric conditions
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Fig. 2 Results from experiment MF: (a) The simulated 1-h rainfall at model integrating 4 h (thin line; the contour is 0. 0lmm) and 12 h

(shaded) and 2 km-height horizontal wind at model integrating 12 h; (b) the vertical cross section of vertical velocity (cm/s) (red line).

moisture mixing ratio (g/kg) (green line) and stream line (v, w>X50) at model integrating 1 h; (c¢) the vertical cross section of potential

temperature (K) at model integrating 4 h (blue line) and cloud water content (g/kg) at model integrating 2 h (red line) and 4 h (shaded) ;

(d) the vertical cross section of potential temperature (K) (red line), total hydrometeors content (g/kg) (shaded) and stream line (v, wX

10) at model integrating 5 h. The vertical cross sections in (b, c. d) are along the black straight line in (a)
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Fig. 1 The soundings of model initial field on the (a) south and (b) north sides of the Meiyu front. Lines A, B, C. D show the sounding
temperature, sounding dew-point temperature, sounding relative humidity, and air parcel temperature, respectively; and dotted purple line,

thin orange line, thin red line, and dotted grey line indicate the vapor mixing ratio. temperature. dry adiabatic and moisture adiabatic lines,
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Fig. 7 The simulated 1-h rainfall (units: mm) at model integrating 12 h in experiments (a) MF_VSV (solid lines) and MF_V5 (shaded) .
and (b) MF&.TB_VSV (solid lines) and MF&.TB_V5 (shaded)



