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Application of Low Frequency Synoptic Chart to Predicting Severe

Precipitation Process in Hunan Province
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Abstract: A predicting model, low frequency synoptic chart, is developed to forecast severe precipitation
events in Hunan Region based on NCEP/NCAR reanalysis data of 500 hPa height and 700 hPa winds as
well as the daily rainfall data from 97 observation stations in Hunan Province during 2006 —2010. Mean-
while, the synoptic key regions are determined and the characteristics of low-frequency waves are ana-
lyzed. Using historic data for validation, the average fitting rate of hindcast is 64. 4% in April, 54. 9% in
May and 50.7% in June. Compared with the lead time of 10 d, 15 d, 20 d and 25 d, the fitting rate of
hindcasts increases to the maximum at the lead time of 30 d. Applying the data to the forecasting of the se-
vere precipitation events from April to June 2011 gives a good prediction result with the accuracy rate
reaching 70% , the vacancy rate being 30% and no missing rate.
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Fig. 1 Key areas of low frequency weather system
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500 hPa geopotential height (curve) and severe precipitation process (column)

in April, May and June in Area 5 during 2007—2010
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Table 1 Severe precipitation process and 700 hPa low frequency weather system
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Note: A is cyclones, C is anticyclones, / is none
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Table 2 The forecast results in Hunan from April to June 2011
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