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Activities of Baroclinic Wave Packets in the Upper Troposphere Related to
Meiyu of 2003 in the Yangtze River-Huaihe River Valley

MEI Shilong and GUAN Zhaoyong

Key Laboratory of Meteorological Disaster, College of Atmospheric Sciences, Nanjing University of Information Science &

Technology, Nanjing 210044

Abstract Using NCEP/NCAR reanalysis daily data from 1980 to 2003 along with 740-station precipitation data in
China, the authors analyze the propagation features of the baroclinic wave packets in middle latitudes of the North-
ern Hemisphere during the Meiyu period of 2003. The results demonstrate that the baroclinic waves in the upper
troposphere organize into the Rossby wave packets during the Meiyu period of 2003, dispersing to their downstream
area distinctly. The waves originate from the regions northwest of Lake Balkhash and then spread southeastward to
their downstream regions. About 3 days later, wave packets arrive in the Yangtze River-Huaihe River valley. The
energy dispersion associated with baroclinic wave packets leads to the energy accumulation for rainstorms in the
Yangtze River-Huaihe River valley. To further understand the downstream effect of the baroclinic wave packets, the
authors compare the propagation features of the wave packets during the Meiyu periods of 1998 and 1997. It is found
that the activities of baroclinic wave packets in flood Meiyu year 1998 are very similar to those in 2003. However,

the downstream effect was not clearly observed in 1997 which is known as a dry Meiyu year in the Yangtze River-
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(a) Time series of summer rainfall in the Yangtze River — Huaihe River valley, and (b) composites of rainfall (contours, precipitati-

on—=>120 mm) and 500-hPa vertical velocity (shadings) during the Meiyu period of 2003
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Fig. 2 Composites of «’v” (m?/s?) during the Meiyu period of 2003. Wind variations with periods longer than 30 d have been removed
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Fig. 3 One-point lag correlations for v’ (red contours) and V. (shadings) during the Meiyu period of 2003. The base point is at (32. 5°N,

115°E); areas with correlation coefficient =0, 4 are significant at 99% confidence level; the red dot represents the center of wavepackets
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