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Performance Evaluation of Weighing Precipitation Gauge by
Developed Test Facility
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ABSTRACT

In recent years, global climate change due to global warming has caused a great deal of damage, such as
regional torrential rains and urban floods. Therefore, accurate measurement sensors are required for scientific and
reliable observation, and accuracy of precipitation gauge is significantly important for measuring precipitation. In
this paper, we developed an integrated verification system that can perform performance test on all types of
precipitation gauges by mass measurement method to obtain reliable precipitation data. In addition, a performance
test was conducted to analyze the difference in the measured value by varying the rainfall intensity for the
weighted precipitation system. As a result, the calculated value and measured value according to the rainfall
intensity were not significantly different. Therefore it is possible to obtain reliable precipitation data and manage

water resources efficiently.
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Table 1. Current status of precipitation  observation
stations
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No. Agency Quantity
1 Ministry of Land, Infrastructure and 447
Transport
2 | Korea Meteorological Administration 591
3 Ministry of Environment 43
4 Local Government 1,918
5 Rural Development Administration 169
6 Korea Forest Service 126
7 K-water 184
8 Korea Railroad Corporation 193
9 Korea Highway Corporation 2
10 Korea National Park Service 137
11 | Korea Hydro & Nuclear Power Co, 5
12 SK Planet 1,906
Al 5,721
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Fig. 1. Types of rain gauges
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Table 2. Characteristics of a weighted precipitation
system

Item Specification
Measuring Method weight
Measuring unit 0.1 mm
Accuracy + 0.1 mm (<10 mm)
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Fig. 3. Standard equipment for integrated verification
system
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Table 3. Standard equipment for integrated verification
system

Facility Model Specification
Electronic | Mettler toledo 16,10kg
scale SB16001 (Resolution 0.1g)

Weight Dooin, SUS 3,111.94¢g
Temperature:-40~60 C
Humidity:0~100% rH

Pressure:225~1,125 hPa

Humidity Thommen,
barometer HM30

Weighted Tipping bucket  Flaat General
* precipitation ; :
: Calibrated precipitation :
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Fig. 4. General equipment of integrated verification
system
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Table 4. General equipment of integrated verification
system

Facility Model Specification
Rain pump MP-150 10 ~ 200 mm/h
Controller LS XGT XGI-CPUE

Series XGP-ACF2

Multiport Multi-8u USB to RS232

8 Ports
Data i7-3610QM, CPU2 : 30GHz,
processor RAM : 4GB, HDD : 750GB
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Table 5. Measured values at a rainfall intensity
20 mm/h 40 mm/h 60 mm/h 80 mm/h 100 mm/h
No. | Time |Weight|Rainfall| Time |Weight|Rainfall| Time |Weight|Rainfall| Time |Weight|Rainfall | Time |Weight|Rainfall
| (@ | @mm) | () | @ |@mm | ) | @ |@m)| ) | (@ |@mm) | () | (g | (mm)
1 352 | 65.0 1.9 169 | 62.7 1.9 121 | 67.2 1.9 101 | 71.2 1.8 60 56.7 1.8
2 341 | 64.0 2.0 170 | 63.0 2.0 110 | 62.2 1.9 89 | 66.9 2.1 69 | 65.1 1.9
3 330 | 62.3 2.0 170 | 62.8 2.0 120 | 66.9 2.0 80 | 60.2 1.9 70 | 65.9 2.1
4 340 | 63.6 2.0 169 | 62.7 2.0 119 | 67.0 2.1 80 | 60.4 1.9 70 | 66.0 2.1
5 330 | 62.2 2.0 170 | 63.1 1.9 110 | 62.1 2.0 9 | 674 22 60 | 56.8 1.8
6 339 | 63.7 2.0 171 | 63.0 2.0 111 | 623 2.0 80 | 60.3 1.9 70 | 65.8 2.1
7 331 | 619 2.0 170 | 62.6 2.0 110 | 62.1 2.0 91 | 67.8 2.1 70 | 659 2.1
8 340 | 64.0 2.0 180 | 66.6 2.1 110 | 62.2 1.9 80 60.2 1.9 60 56.5 1.8
9 339 | 635 2.0 170 | 63.0 2.0 120 | 674 2.1 90 67.6 2.1 70 65.9 2.1
10 | 331 | 62.1 2.0 169 | 62.3 2.0 100 | 56.7 1.9 80 | 60.1 2.0 70 | 65.9 2.1
Total |3,373| 632.3 | 19.9 |1,708| 631.8 | 19.9 |1,131| 636.1 | 19.8 | 861 | 642.1 | 19.9 | 669 | 630.5 | 19.9

42

www.dbpia.co.kr



4.3 4sAH

FAA el e A28 1% 831 ko]

ERAAA ISR AT S 5
sploll A AR odes 7= 54 7 71eal
20 mm/hell A #E] 100 mm/h7H] 3 59} 7Fe] 20 mm/h
W40 2 5515 Z4sle] wlwsisich
22l 8. A4 Al AR
Fig. 8. Performance test of weighted precipitation
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Table 6. Measured and calculated values according to
rainfall intensity

ftem . . Measure | Calculated | Error
Time | Weight
Rainf) © @ d value value rate
Intensity (mm) (mm) (%)
20 mm/h | 3,373 | 632.3 19.90 20.13 -0.01
40 mm/h | 1,708 | 631.8 19.90 20.11 -0.01
60 mm/h | 1,131 | 636.1 19.80 20.25 -0.02
80 mm/h 861 | 642.1 19.90 20.44 -0.03
100 mm/h 669 | 630.5 19.90 20.07 -0.01
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Fig. 9. Comparison of measured and calculated values
according to rainfall intensity
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