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Abstract

The low-frequency weather map is a new method for extended weather forecasting from the
perspective of low-frequency oscillations in the atmosphere, and is a new direction for future ex-
tension forecasting. This article uses daily 500 hpa flow data from April to June 2012-2017, the
selected area ranges from latitude 10° - 70° and longitude 80° - 140°, and precipitation data from
97 ground stations in Hunan Province. Based on these data, a low-frequency weather map was
drawn to determine a weather-critical area suitable for the precipitation process in Hunan Prov-
ince, and the movement path and change period of the low-frequency cyclone (C) and the
low-frequency anticyclone (A) were analyzed, and the low-frequency synoptic precipitation in
Hunan Province was established. The model for forecasting can predict precipitation in Hunan in
30 days or so. Finally, an extended period forecast application was made for the heavy precipita-
tion process in April-June 2017 in Hunan, and a total of eight forecasts were performed using the
established forecast model according to the method. Among these eight forecasts, seven heavy
precipitation processes were forecasted. One heavy precipitation process was empty and there
were three missed cases. The integrated forecast accuracy rate was over 60%. From the accuracy
of the application, it can be seen that the use of low-frequency weather maps for the extended pe-
riod weather forecast in Hunan is feasible. The analysis of the reasons for the empty and missing
reports was conducted, and the spatial distribution maps of the average precipitation and preci-
pitation days from April to June in 2017 were analyzed. The reasons for the missing reports and
the empty reports may be related to the topography of Hunan, and the uneven distribution of pre-
cipitation. There are many precipitations in Xiangxi and northern Hunan, and the direction of fu-
ture research can be predicted based on the actual precipitation area.
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Figure 1. Low-frequency weather map of May 1, 2016 (C indicates low-frequency cyclone, A indicates low-frequency
anticyclone)
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Figure 2. Key area of low frequency weather system
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Figure 3. (a) Indicates that before moving on May 1, 2016; (b) Indicated that after moving on May 4, 2016
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Figure 4. (a) Before the oscillation on May 14, 2016; (b) After the oscillation on May 15,2016
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Figure 5. Low temperature weather map of 500 hpa from March 12 to April 7, 2016
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Figure 6. Forecast model

[ 6. FRRE

Table 1. Heavy rainfall process and frequency of upper-low frequency weather system in key regions in Hunan from April to
June in 2013~2016
= 1. #iRE 2013~2016 £F 4~6 ABFEKERES R XBX LRFR SR G H BRI

RIKRR RS 1 X 2 X 3 X 4 X 51X 6 X 7 X
RIS SiE(A) 16 14 9 11 10 11 19
(AT JiE(C) 15 13 16 10 18 7 11
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Table 2. Hunan April-June test and forecast
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Figure 7. Low-frequency weather map of March 8, 2017
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Figure 8. Low-frequency weather map of March 20, 2017
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Figure 9. Low-frequency weather map of March 20, 2017
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Figure 10. Spatial distribution of average precipitation in April-June in flood season in Hunan Province in 2017
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Figure 11. Spatial distribution of precipitation days in April-June in flood season in Hunan Province in 2017
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