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"Sauna" weathers generally occur in high-temperature and high-humidity environment in summertime. However, it
is difficult to diagnose "sauna" weather depending on the single temperature parameter from the previous studies.
From the past researches, the relative stable subtropic-high circulation dominates the middle troposphere and
weak sinking motion maintains during the "sauna" weather events. Therefore it is of particular importance to find a
simple and convenient parameter to characterize high-temperature and high-humidity "sauna" weather. Based on
previous researches, the IM (Ingredients-based Methodology) method, which is developed for rainfall studies in
the past, is extended to the study of "sauna" weather in this paper. Several physical variables such as high
temperature, large relative humidity, and sinking motion, which are used as single factor to describe "sauna"
weather in the past studies, are combined into IM theory to diagnose "sauna" weather. Therefore, thermal helicity
(TH), moisture helicity (MH), and the moist thermal helicity (MTH), are introduced to dynamically identify "sauna"
weather. Two "sauna" weather events in northern China are selected to calculate above several parameters. One
is from 30 July to 4 August 2002. Another lasts from 7 to 9 July 2009. And the generalized moist potential vorticity
(GMPV) is used to make a comparison with them. It is found that, the MH anomalies accompany the "sauna"
weather process, focus in the lower troposphere around Beijing and its peripheral areas in northern China.
However, the coverage of TH anomalies is larger than our target region of this "sauna" weather event. Even for
the MTH and GMPV including both temperature and humidity effects, it is also worse to use their anomalies areas
to dynamically identify "sauna" weather than using MH's anomalies. It can be seen that humidity is a determining



factor during the sultry "sauna" weather process in northern China in generally high-temperature summertime. The
MH, which integrates both the atmospheric circulation characteristics and humidity effect, is a possible
optimization factor to dynamically identify "sauna" weather in northern China. And it has great value to practically
apply to analyze "sauna" weather.
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