a8 A58 82 A3 (ATE), 637~643, 2004
J. of the Environmental Sciences

0.01 mm & A

o

=
-

st

(=)

[
—

e

HEHofl T

7
g

ChR7HESchstm #23 et

(20034 11¥ 28Y

P
ﬁ-r;

20043 63 252 )

A Study on the Development of Raingauge
with 0.01 mm Resolution
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A new method of automatic recording raingauge is developed to measure rainfall with 0.0lmm resolution.
This use two different signals to measure rainfall more accurately compare than other raingauges. One is weight
of the tipping bucket with rainfall amount and the other is pulse from tipping bucket reverse. New method
applied 1 mm tipping bucket mechanism and install loadcell under tipping bucket mechanism for measuring
rainfall weight. Loadcell measure weight of rainfall until 1 mm with 0.01 mm resolution and more than 1 mm
than bucket reverse and pulse signal generate, after that loadcell measure weight again.

The validation of new instrument was examined in the room 65 mm/hour rainfall rate total 53 mm range.
There is below than 1 % error of absolute rainfall amount and 0.01 mm resolution. The field test of instrument
was carried out by comparing its measured values with values recorded by weight type and standard type on
June 1 2003 at Terrestrial Environmental Research Center at Tsukuba University in Tsukuba of Japan, when it
has recorded total amount of 40.58 mm rainfall by standard raingauge and new raingauge recorded 41.032 mm.
Same rainfall intensity pattern observed in field observation with weight type raingauge. Rainfall intensity
between weight type and Lee-A type raingauge reached 0.9947 correlation in 3 minute average.

Key Words : Rain, Raingauge, Tipping Bucket, Loadcell, Instrument
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Table 1. Weight and volume of water according to

rainfall amount

Rainfall(mm) Weight(g) Volume(mé)
100 31416 31416
10 314.16 314.16
1 31.416 31.416
0.1 3.1416 3.1416
0.01 0.31416 0.31416
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Table 2. Test data of Lee-A type rain gauge

Time True Obs. Error
(min) | Rainfalllmm) | Rainfall(mm) (mm)
0 0.000 0.000 0.000
1 1.092 1.097 0.005
3 3.270 3.301 0.031
5 5.447 5499 0.052
7 7635 7.702 0.067
9 9.871 9.913 0.096
11 11.998 12.099 0.101
13 14.175 14.311 0.136
15 16.365 16.498 0.142
17 18545 18693 0.148
19 20.733 20.903 0.170
21 22.925 23113 0.188
23 25.114 25,313 0.199
25 27.306 271525 0.219
27 29.497 29.750 0.253
29 31691 32.018 0.327
31 33.888 34.233 0.345
33 36.083 36.447 0.364
35 38.283 38.655 0.372
37 40.475 40.880 0.405
39 42.665 43.085 0.420
41 44.863 45.286 0423
43 47.054 47.496 0.442
45 49,245 49715 0470
47 51.441 51.959 0518
49 53.048 53.555 0.507
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