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Abstract This paper showed mainly the process of the heavy shower occurring in the southern seacoast of Zhejiang
Province caused by the easterly wave from 3 to 4 August 2001. Based on the meteorological satellite pictures, the
authors analyzed the evolution of the stronger convective cloud, and further discussed the weather background in
which the synoptic systems cause the heavy shower in the seacoast of Fujian and Zhejiang provinces to develop.

The analysis of thermodynamic and dynamic conditions showed that after the low cyclonic vortex emerged, it e-
volved and moved from the northland of Fujian Province to the southern seacoast of Zhejiang Province from 3 to 4
August 2001. Using NCEP (National Centers for Environmental Prediction) 1°X1° reanalysis data and meteorologi-
cal satellite data, the authors discussed the low cyclonic vortex and the most heavy shower caused by the easterly
wave. Helicity, Q vector and their effects on the all process were investigated.

The heavy shower was successfully simulated by MM5V2. The helicity and Q vector divergence were calculated
using the NCEP 1°X1°reanalysis data. The results show that there exits close relationship between helicity and the

heavy shower, which presents that the higher helicity may be one of the mechanisms for rain storm development.
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High-level helicity together with low-level helicity can trigger a heavy shower. In this process, high-level helicity is
as important as low-level helicity. Helicity and used MM5 model together can offer more accurate low cyclonic vor-
tex forecasting and rain storm forecasting. It is obvious that the overlapped region of the evolvement of center inten-
sity and position of Q vector divergence maximum and the evolvement of center intensity and position of helicity max-
imum can forecast low cyclonic vortex and rain storm better. Therefore, the overlapped region is a good index of the
weather forecast. Using Q vector divergence, helicity and MMS5 together can offer a new method to forecast rain
storm. The results also show that the evolvement of center intensity and position of Q vector divergence maximum
and the evolvement of center intensity and position of helicity maximum can well reflect the heavy shower and the e-
merging of cyclonic vortex, and the forecasting is more accurate than that of MM5 model. Therefore, the combina-
tion of Q vector divergence, helicity and MM5 model can offer more accurate weather forecasting in the similar
weather process. On the other hand, a substantial review of the developments on the theories of helicity, Q vector

and their main application results is a complete and systematical conduct, along with a prospective study in this
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field.
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Fig. 1 Schematic diagram for the Helicity of the environmental
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wind field. The left part shows the horizontal component of en-
vironmental vorticity and the right part delineates the conversion
from the environmental horizontal vorticity to the vertical vortic-

ity in the convective system
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