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Research on Dew and Frost Automatic Observation

PU Xiaohu' MA Shuging® LIANG Li# DU Chuanyao®

1 Chongqging Meteorological Information and Technological Support Centre, Chongqing 401147
2 Meteorological Observation Centre of CMA, Beijing 100081

3 Beijing Weather Observatory, Beijing 100089

Abstract; In meteorological observation services, artificial methods are usually used to determine the occur-
rence of dew and frost phenomena. Manual observation has strong subjectivity, fewer observing times and
low efficiency and it can not fully and continuously reflect the characteristics of dew and frost process.
This article describes a dew and frost automatic observation device. The device works by detecting changes
in capacitance of capacitive sensors in high humidity and low humidity conditions and measuring frequency
changes caused by the change in capacitance. Then the recognition software is used to judge occurrence of
dew phenomenon and frost phenomenon combined with freezing temperature information and icing informa-
tion in order to achieve the dew and frost automatic observation. Through a lot of dew and frost compara-
tive tests, we found the automatic observation device can accurately identify the occurrence of dew and
frost process and the device can be extended to the practical use.
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Fig. 1 Dew and frost automatic observation device
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Fig. 2 Schematic diagram of dew and

frost automatic observation device
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Fig.3 Schematic diagram of the capacitive sensor
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Fig. 4 Measuring circuit of capacitance sensor
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Fig. 5 Judging flowchart of dew and frost
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Fig. 6 Frequency changes during the dew
process from 20 to 21 October 2013
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Fig. 7 Frequency changes during the
frost process from 26 to 27 October (a)
and from 12 to 13 November (b) 2013
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Table 1 Results of dew and frost experiments
from October to November 2013
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Table 2 Results of dew and frost experiments

from December 2013 to January 2014
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