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Abstract

The Xinzhou National Meteorological Observation Station began using the DSG5-type precipitation
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phenomenon instrument in September 2017. From the perspective of daily actual observation re-
sults, there are still issues with the accuracy of automated identification of precipitation phenom-
ena in Xinzhou. The comprehensive identification of precipitation phenomena in Xinzhou has al-
ways relied on a standardized quality control algorithm that has not undergone localized optimiza-
tion. However, the adaptability of quality control algorithms can vary across different regions and
climate conditions. To further improve the accuracy of automatic recognition of precipitation phe-
nomena in Xinzhou, this paper utilizes parallel observation data from the Xinzhou National Mete-
orological Observation Station. It is based on the fact that meteorological observation personnel,
when conducting manual observations of precipitation phenomena, also pay attention to current
relative humidity, air temperature, wind direction, wind speed, and precipitation amount. Moreo-
ver, observers use their accumulated experience in conjunction with the afore mentioned meteor-
ological elements to comprehensively judge specific weather phenomenon types. This paper com-
bines the method of comprehensive perception from manual observations with the automatic ob-
servation elements that can be achieved by the instruments. By analyzing the comparison data be-
tween the weather phenomenon results from manual observations and the various meteorological
elements from automated observations, it proposes optimized algorithm models for four types of
phenomena: rain, drizzle, snow, and sleet.
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Figure 1. Identify the algorithm flow chart
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Figure 2. Precipitation particle distribution
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Figure 3. Manual observations of the distribution of various meteorological elements during rainfall
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Figure 4. Comprehensive identification model for rainy weather phenomena
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Figure 5. Comprehensive identification model for drizzle weather phenomena
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Figure 6. Comprehensive identification model for snow weather phenomena
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Figure 7. Comprehensive identification model for sleet weather phenomena
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Table 1. Comprehensive identification threshold table for precipitation phenomena
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