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Development of a Precipitation Gauge Using Ultrasonic Measuring Technique
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ABSTRACT

The tipping-bucket and weight measuring type precipitation gauge has long been used worldwide for measuring
rainfall. However, the conventional gauge has observation errors and its measurement range is limited by the device's
resolution. In this paper, anew type of precipitation gauge that uses an innovative method by applying anew ultrasonic
flow measuring technique was developed. This is the first time this technique is being used to gauge rainfall. The
prototype was tested in the laboratory designated by the Korea Laboratory Accreditation Scheme (KOLAS). The
rainfall intensity condition was 20~420 mnmV/H and the Standard Correction System for Precipitation Gauges was used.
Results of the laboratory experiment showed that the proposed gauge has a+ 2% margin of error. Consequently, it was
proven that the proposed gauge is quite accurate and reliable for measuring precipitation.
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Fig. 1 Tipping-bucket type Precipitation Gauge
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Fig. 5 Developed Precipitation Gauge
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Table. 1 The Experiment Results of the Proposed Precip-
itation Gauge

At : :
e i e
20 55 55 0 0.00
40 106 106 0 0.00
60 152 154 -2 -1.32
80 194 196 -2 -1.03
100 236 234 -2 -0.85
120 275 273 -2 -0.73
140 313 315 2 0.64
160 345 350 5 1.45
180 375 381 6 1.60
200 409 413 4 0.98
220 549 547 -2 -0.36 | HZ27}
240 593 586 -7 -1.18
260 634 629 -5 -0.79
280 674 672 -2 -0.30
300 724 725 1 0.14
320 765 761 -4 -0.52
340 793 788 -5 -0.63
360 854 863 9 1.05
380 886 879 -7 -0.79
400 924 920 -4 -0.43
420 965 972 7 0.73
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