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Basic Theories and Forecast Practices

TAO Zuyu

Department of Atmospheric and Oceanic Sciences, School of Physics, Peking University, Beijing 100871

Abstract: The teaching work in the forecaster training starting from the autumn of 2009 is summarized.
The importance of basic meteorological knowledge, synoptic practices, and long-term accumulation is em-
phasized. The applications of T-logp diagram, geostationary satellite imagery, and quasigeostrophic theo-
ry are discussed detailedly. It is also discussed how to make complicated things simple based on the exam-
ple of heavy-rain forecasting. Finally, the issues induced by Q vector, helicity, and isoentropic potential
vorticity are presented to demonstrate the problems caused by making simple things complicated.
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Fig.1 Schematic of high winds and gust front caused by the downdraft in strong convective

clouds (a) and diagram of how to calculate DCAPE in moist adiabatic process (b)
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Fig.2 Schematic of thermal convection and

convection condensation level induced by

the solar short-wave radiation heating
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Fig. 3

(a) Sea level pressure and temperature fields of 4 explosively developing stages of the

extratropical cyclone simulated by numerical model, and (b) the 3-D virtual image of comma

cloud systems simulated by an explosive cyclone over the Yellow Sea on 2 June 1993
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Fig. 4 Meridional cross section of one

extratropical cyclone
The isoline of potential temperature is marked every 5 K,
the shaded area denotes the wind speed= 60 m * s~ !,
the isotach interval is 2 m « s !, and the black

thick line is the 1. 5 PVU isoline of potential vorticity
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