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A Study on the Development of Raingage with a Resolution of 0.1mm
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Dept of Environmental Science, Catholic University of Taegu Hyosung, Kyungsan, 713-702, Korea
(Manuscript received 24 June, 1999)

A new method is developed to measure rainfall with high accuracy and resolution. The principle of new
method is to detect a weight change of a buoyant weight according to a change in water level of raingage
measured by the use of a strain-gage load cell. Field test of the method was carried out on 30 September 1993,
when there was heavy rainfall with total amount of 189.60mm. The results are as follows;

1) In spite of heavy rainfall, this new method showed the total error of only 1.5% against the total amount of

189.60mm.

2) This new mechanism accomplished high accuracy and resolution at field test in heavy rainy day.

3) The present study provided a possibility to develop a new raingage with an 0.0lmm in rainfall measure-

ment.
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Table 1. Weight and volume of water according to
rainfall amount

Rainfall
amount(mm)

100
10
1
0.1
0.01

Weight(g) Volume(cc)

3140
314
31.40

314
0.314

3140
314
314

314
0.314
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Table 2. The values measured by new rain gage

mechanism
No. Method True depth(mm) Measured depth(mm)
1 0.00 0.00( 0.00)
2 1.00 1.02(+0.02)
3 2.00 2.00( 0.00)
4 3.00 3.03(+0.03)
5 400 4.00( 0.00)
6 5.00 4.99(-0.01)
7 6.00 5.97(-0.03)
8 7.00 6.97(-0.03)
9 8.00 7.97(-0.03)
10 9.00 8.97(-0.03)
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Table 3. Total amount of rainfall in observation
period(Sept. 30, 09:50 LST ~ Octo. 1, 07:00

LST, 1998)
Lee type(mm)
186.45

Ref. raingage(mm)
189.24

Total rainfall{mm)
189.60
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Fig. 1. The solid line and dotted line represent the rainfalls by reference and Lee type raingages, respectively.
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Fig. 2. Same as Fig. 1 except
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for accumulated rainfall.
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Table 4. Observation data of rainfall

Obs. Time  Lee type  Ref. Raingage Difference
(1998.10.30.) (mm) {(mm) (mm)
09:50
10:05 118 1.08 0.1
10:20 112 13 -0.18
10:35 0.64 0.92 -0.28
10:50 145 1.39 0.06
11:05 1.28 143 -0.15
11:20 2.78 2.9 -0.01
11:35 1.96 2.22 -0.26
11:50 2.28 2.26 0.02
12:05 1M 1.76 -0.05
12:20 1.81 1.9 -0.14
12:35 1.73 155 0.18
12:50 1.76 18 -0.08
13:05 147 145 0.02
13:20 1.01 097 0.04
13:35 112 117 -0.05
13:50 132 133 -0.01
14:05 1.04 1.05 -0.01
14:20 1.06 1.19 -0.13
14:35 1.27 122 0.05
15:10 2.75 2.66 0.09
15:40 1351 14.22 -0.71
16:10 2745 28.14 -0.69
16:40 2131 21.29 0.02
17:10 2744 2748 -0.04
17:40 9.51 947 0.04
1810 5.06 5.03 0.03
1840 2.73 2.87 -0.14
20:00 14.86 15.08 -0.22
21:00 2.68 263 0.05
22:00 1462 14.76 -0.14
23:00 416 4.04 0.12
24:00 831 8.62 -0.31
07:00 407 4.08 -0.01
Totalmm) 18645 180.24 -2.79
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