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Siphon Drainage Self-Compensating Rainfall Measurement Device

WANG Xianhe' ,CHEN Huamin® , TONG Renyuan',GE Renwang',
CHEN Xiangyang' ,LI Qing'"

(1. National and Local Joint Engineering Laboratory for Disaster Monitoring Technologies and Instruments,China Jiliang University ,
Hangzhou Zhejiang 310018, China ;2. Jinhua City Geological Environment Monitoring Station , Jinhua Zhejiang 321000, China )

Abstract: A siphon drainage self-compensating rainfall measurement device is designed based on a load cell to ad-
dress the problems of traditional siphon rain gauges,such as measurement error generated during siphoning, being
difficult to achieve automated measurement in the field,and so on. The load cell converts the precipitation data into
an electrical signal ,which is then processed by the data collection and disposal system for differential amplification
analog-to-digital conversion,and data processing to retrieve the rainfall data. A high-precision siphon compensation
mathematical model is established through the examination of the experimental data of the siphon process in order to
improve the accuracy of rainfall measurement. This model eliminated the measurement error produced by rainfall as
well as the siphon drainage. The device achieves energy self-sufficiency through solar power supply and a complete
power supply control scheme, and can work stably in the field environment for a long time. The device’s rainfall
measurement error is less than 1% ,and it supports online real-time monitoring. It has the advantages of convenient
power supply, stable communication,and high measurement accuracy.
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B H R Z L BIE 1% LA, R4 DL B4 #r
RIS T M B A 5 8 R T AR T ot e e 7K

== =81
RmmEZLRLE VERRAG LR 2 B T R R I R
K1 —RBEWEIRIERERENZRESHT
PR SEPRRRT & W2 P T/ mm 2 5 2%/ mm FXTIRE/ %
/(mm/min) /mm RpME BB A BB KAME BB A BB KApE BHEA 0 BB
0.157 6.823 6.640 6.780 6.802 0.183 0.043 0.021 2.682 0.630 0.308
0.314 6.086 5.834 5.990 6.052 0.252 0.096 0.034 4.141 1.577 0.558
0.470 6.005 5.714 5.889 5.976 0.291 0.116 0.029 4.846 1.932 0.483
0.627 6.668 6.334 6.544 6.642 0.334 0.124 0.026 5.009 1.860 0.389
0.862 6.641 6.182 6.504 6.603 0.459 0.137 0.038 6.912 2.063 0.572
0.941 6.677 6.097 6.535 6.630 0.544 0.142 0.047 8.147 2.127 0.704
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