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Mesoscale Analysis and Area Diagnosis of a Spring Torrential
Rain in Shandong Province in May 2009

HOU Shu-mei, ZHANG Li, DANG Wen—sheng

(Dongying Meteorological Bureaw of Shandong Province, Dongying 257091 )

Abstract: Using NCEP 6-hourly reanalysis data with resolution 1°x1°, satellite images, Doppler—-Radar data and the intensive
observations of automatic weather stations, a torrential rain process in Shandong province on 10 May 2009 was diagnostically
analyzed. The results show that the high over the West Pacific strengthening and extending westwards combining with westerly
systems leads to the stability of shear in the lower and medium troposphere and the continuance of precipitation. The southwest
airflow from the northwest side of the western Pacific high provides sufficient moisture for rain region. The torrential rain happens
in the area including the top of long axis in the great positive value area of water vapor flux, convergence zone of water vapor
flux, the turning of water vapor flux vector cyclonic and the central area of strong ascending velocity. The moving direction of
vertical structure of convergence in the low—level and divergence in the upper level is consistent with the horizontal direction of
long axis of moisture convergence center. This kind of the vertical structure tends to be weak when the convergence in front of
weakens. The surface wind speed convergence stabilizing in the northwest Shangdong province along the Yellow River shows a
significant indication to torrential rain areas, the mesoscale rain clusters are located one latitude space away from the west section
of surface wind speed convergence line. The mesoscale convective cloud clusters have a better correspondence with rain clusters.
The strong radar echoes distribute in the east of shear at 850 hPa has the same location with both surface mesoscale convergence
line and mesoscale rain zone. The moving direction of echoes is consistent with that of the extending of echoes resulting in typical
“train effect”. It is one of key reasons to create severe precipitation.

Key words: Torrential rain; Rain region; Circulation situation; Physical diagnostic; Mesoscale analysis



