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Abstract By employing the NCEP/NCAR reanalysis data and satellite cloud image, the characteristics of the dry
cold air activity, the dry cold air intrusion and evolution, as well as its impacts on the torrential rain during the 2003
Meiyu period are diagnosed. It is shown that there exists a close relationship between the evolution of the circulation
over the mid-high latitudes and the torrential rain process, and the establishment and maintenance of the blocking
anticyclone over Northern Asia lead to the southward movement of the westerly frontal zone and the dry cold air.
The abnormal eastward movement and the enhancement of the polar cyclone transfer the dry cold air to the

Changjiang River and the Huaihe River basins and thus enhance the torrential rain over the area. It is also revealed
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that the northerly activities are in coherence with the torrential rain process, and the strong dry cold air accompanies
the heavy torrential rain. Once the dry cold air originated from the mid-high latitudes and the mid-high level meets
the moist warm air over the Changjiang River and the Huaihe River basins, the torrential rain develops. The de-
scending air branch of the direct circulation to the north of 30° N is the main carrier of the dry cold air. The north-
erly in the mid-low level over the north of the Changjiang River and the Huaihe River basins plays an important role
in the formation and the development of the convective layer, meanwhile, the northerly in the mid-high level also
acts as a significant part in the enhancement of the divergence in the upper level. The convergence in the lower level
and the divergence in the upper level are in favor of the development of the torrential rain. The results demonstrate
that the dry cold air intrusion contributes to the formation and maintenance of the dry level, which enhances the con-
vective instability during the development of the torrential rain process. The dry cold air intrusion is one of the im-
portant dynamical and thermal causes for the formation and maintenance of moist front during the Meiyu period.
From the cloud image, it can be found that the dry cold air intrusion is an obvious dark zone and it separates into two
branches while intruding into the south of the Yellow River, and one of them named as “the dry cold air intrusion 2”
intrudes from southwest and interacts with the cold front cloud system. which plays a key role in the development of

the torrential rain, however, it is not the same concept as the “dry intrusion” emphasized by Browning (reference).
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