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Abstract Understanding the observational characteristics of precipitation detectors and select-
ing appropriate sensors for specific purposes are essential for securing meteorological data and
ensuring reliable observations. This study compares the detection characteristics and response
times of four types of precipitation detectors through field experiments. The objective is to pro-
vide foundational data for establishing sensor selection criteria suitable for meteorological obser-
vation. The tested sensors employ capacitive, impedance, radar, and optical detection methods.
The impedance and domestic capacitive sensors showed stable detection performance, albeit
with occasional missed rainfall events. The foreign capacitive sensor responded later and ceased
detection earlier than other sensors, yet demonstrated high accuracy. The optical sensor rapidly
detected rainfall onset but continued to report rainfall even after cessation and failed to detect
snowfall. The radar-based sensor was effective for snow detection due to its detection principle
but occasionally produced false positives under non-precipitating conditions due to atmospheric
particles. Based on statistical and characteristic analyses, it is concluded that impedance, capaci-
tive, and radar sensors are generally suitable for meteorological applications, with radar sensors

being optimal for snow detection.
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Fig. 1.
Observatory (GSMO) (a) Rain detectors, (b) Optical
disdrometer (Parsivel®).
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Fig. 2. (a) Comparative observation of rain detectors, (b) Optical di

Table 1. Comparative observation equipment list.
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(b)

sdrometer (Parsivel®).

Naming Detection Method Sensing item

Parsivel® Measurement of optical laser phase change Precipitation intensity, Particle count, ETC
Impedance Impedance capacity change detection
Capacitivex Capacitance change detection .

. . . Precipitation count

Optical Dame-shaped optical scattering measurement

Capacitiver Capacitance change detection
Radar Radar attenuation measurement Precipitation intensity, Particle count, ETC

Table 2. Observation case classification table.
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Event
Yes NO
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Observation No Miss (M) None (N)
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Fig. 3. (a) Time series by rain detectors, (b) Time series comparison of rain detectors using an optical disdrometer (Parsivel®) as
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