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Impact of Low-Temperature Environments on Humidity Sensor Verification: A Study
Hao Guo Wenbo Sun  Yu Zhang Xuesong Wang
Jilin Meteorological Observation Support Center

[Abstract] As a core component of meteorological observation systems, the accuracy of humidity sensors directly
affects the reliability of environmental data. Current metrological verification protocols (e.g., JJG (Meteorological)
003—2011) specify a calibration temperature of 20°C for humidity sensors. However, in practical applications, these
sensors are often exposed to extreme low—temperature conditions. To investigate the impact of low temperatures
on sensor performance, this study conducted systematic tests on three DHC1—type humidity sensors under —20°C,
—10°C, 0°C, and 20°C (control) conditions, focusing on their indication errors at five humidity points: 30%, 40%,
55%, 75%, and 95%RH. The experiments were designed to simulate the winter climate of Jilin Province, China.
Results revealed that sensor errors increased progressively with decreasing temperature in low—temperature
environments, particularly in high—humidity regions (>80%RH), where the maximum error approached 7%RH.
Despite this, the sensors remained compliant with the protocol’ s tolerance limit (<8%RH). The study proposes
optimizing calibration strategies for humidity sensors in low—temperature environments and recommends revising
current verification protocols to account for regional climatic characteristics. These findings provide critical insights
for the metrological management of meteorological equipment in cold regions.
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