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Abstract This paper discusses potential temperature (PT), equivalent potential temperature (EPT), generalized potential
temperature (GPT), and corresponding frontogenesis function during the weather process of Kunming quasi-stationary
front (KQSF) in January and February 2008. Results are as follows. (1) Due to the large weighting factor of humidity in
the GPT, it is not appropriate for analyzing the position and intensity of the KQSF, which is determined by temperature
gradient. (2) In an ideal state, the dry atmospheric PT and the saturated atmospheric EPT are only related to temperature
and pressure, and can better describe the characteristics of the atmospheric temperature field. Thus both PT and EPT can
be applied for analyzing the KQSF, while the EPT can better describe temperature frontal zone. (3) Frontogenesis
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function calculated from PT or EPT can directly represent the situation of frontogenesis and frontolysis caused by

changes in temperature, while the result of the GPT is able to indicate the temperature frontogenesis (frontolysis) and

humidity frontogenesis (frontolysis) at the same time, yet it cannot be simply adopted to determine the front frontogenesis

or frontolysis situation of the KQSF.

Keywords Potential temperature, Equivalent potential temperature, Generalized potential temperature, Kunming quasi-

stationary front, Frontogenesis function
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Fig. 1 Horizontal distributions (units: K) of (a) potential temperature, (b)
equivalent potential temperature, and (c) generalized potential temperature
at 850 hPa at 1400 BJT (Beijing time) 15 January 2008. Shaded areas

represent relative humidity
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Fig. 2 Horizontal distributions (units: K) of (a) potential temperature, (b)
equivalent potential temperature, and (c) generalized potential temperature
at 850 hPa at 1400 BJT 12 January 2008. Shaded areas represent relative
humidity
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Fig. 3 Horizontal distributions (units: K) of (a) potential temperature, (b)
equivalent potential temperature, and (c) generalized potential temperature
at 850 hPa at 0800 BJT 28 January 2008. Shaded areas represent relative
humidity
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Fig. 6 Horizontal distributions (k=4) of generalized potential temperature
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Fig. 8 Longitude—time cross sections of frontogenesis function (k=9, units: 10° K m~

' 57" calculated from (a) equivalent potential temperature, (b)
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Fig. 9 Horizontal distributions of (a) equivalent potential temperature and (b) generalized potential temperature at 850 hPa (units: K) at 14 BJT 26 January

2008. Shaded areas represent relative humidity
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