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Abstract

With the improvement in the automation of meteorological operations, all 32 regional automatic
weather observation stations in Yangxin County are equipped with SL3-1 double-tipping-bucket
rainfall sensors. In response to operational problems such as reed switch damage, channel blockage,
mechanical jamming, and inconsistent directions of calibration errors, this paper reviews existing
studies and, based on maintenance practice at primary-level stations, analyzes key points in reed
switch installation and soldering, typical fault diagnosis methods, and constructs a two-parameter
collaborative calibration process using the error directions under low and high rain intensities as
input criteria. The results show that cleaning, insect prevention, dredging, and circuit repair are
physical restoration measures, while adjustment of the capacity screw and positioning screw is met-
rological correction. After physical faults are eliminated, the capacity screw can be used to correct
the static water-holding volume, and the positioning screw can be used to correct dynamic inflow
under high rain intensity, providing a diagnostic basis for field adjustment under same-direction
and opposite-direction deviations. Three repeated calibration tests show that, after adjustment, the
mean error under high rain intensity is -0.20 mm with a sample variance of 0.010 mm?, while the
mean error under low rain intensity is 0.00 mm with a sample variance of 0.010 mm?; both meet
the allowable operational error requirements. This method can provide a reference for rainfall-
sensor maintenance, fault diagnosis, and field calibration at primary-level meteorological stations.
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Figure 1. Components of the double-tipping-bucket rainfall sensor
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Figure 2. Installation positions of the reed switch terminals and bracket, and schematic top view
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Figure 3. Variations in the reed switch position
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Figure 4. Decision flowchart for two-parameter collaborative calibration
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Table 2. Errors before and after calibration at a single station and collaborative adjustment measures
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