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Abstract

Since 2002, the meteorological stations in Hunan Province have successively changed from ma-
nual observation to automatic observation, and the observation data of the whole province have
adopted automatic station data since 2010. There are some differences in the observed values of
meteorological elements between manual stations and automatic stations, among which the dif-
ference in relative humidity is the most significant. By comparing the differences between the two
observations, it is found that the relative humidity observation value of artificial stations is gener-
ally higher than that of automatic stations. The average annual average humidity difference (ma-
nual stations minus automatic stations) of 97 stations in the province is 3.5%, and the number of
stations with a difference above 5% has reached 30. This difference is caused by different sensors.
The dry and wet ball sensor is used for the measurement of relative humidity in manual observa-
tion, while the humidity sensitive capacitance sensor is used for automatic observation. There are
seasonal fluctuations in the difference in relative humidity between manual and automatic obser-
vation. The difference is the largest from July to September and the smallest from January to
March, which is related to the large error of humidity sensitive capacitance sensor in the auto-
matic station under the condition of high temperature and high humidity. In addition, the relative
humidity difference tends to increase year by year, which may be related to hot and high humidity
weather in Hunan, the long-term use of humidity sensitive capacitance sensor of the automatic
station in such an environment will increase the error and shorten the service life.
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Figure 1. Distribution of annual average relative humidity difference
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Figure 2. Distribution of average relative humidity difference in January (left) and July (right)
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Figure 3. Monthly variation of relative humidity difference
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Figure 4. Yearly changes of relative humidity difference in Zhuzhou, Changning and Wugang
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