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Evaluation of the Performance of Two Different Types of Precipitation
Phenomenon Meters in Precipitation Observation

ZHAO Yong,CHEN Lifeng

(Zaozhuang Meteorological Office of Shandong Province, Zaozhuang 277800, China)

Abstract: To evaluate the performance of DSG1 and DSG5 precipitation phenomenon meters in measuring
precipitation, this article uses the precipitation data collected by two types of precipitation phenomenon meters and
automatic weather stations of two adjacent national meteorological observatories in southern Shandong Province from
September 2017 to August 2020 because of their consistency in precipitation process features, intensity and
duration. The evaluation results are as follows: (1) The precipitation time numbers observed by the two
precipitation phenomenon meters and automatic weather stations are basically the same, but the observed
precipitation time numbers from the two precipitation phenomenon meters are about 2. 2% and 3. 7% more than
those by automatic weather stations, respectively. (2) The minutely precipitation, hourly precipitation and daily
precipitation of these two phenomenon meters are all less than those of automatic weather stations. (3) At moderate
precipitation intensity and below, the precipitation amounts measured by the two precipitation phenomenon meters
are basically the same, but when the precipitation intensity is larger, their measured precipitation amounts are
different and scattered. (4) The variations of the percentage mean values of the difference between the two
precipitation phenomenon meters and automatic weather stations in the minutely, hourly and daily precipitation
show that the performance of the two precipitation phenomenon meters is slightly different in measuring
precipitation. In conclusion, the two precipitation phenomenon meters have shown good performance in observation

operations due to their difference from the rain gauges of automatic weather stations in measurement principles and
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spatio — temporal resolutions, and they can record the start and end time of precipitation earlier and more

accurately.

Key words : precipitation phenomenon meters; automatic weather station; precipitation amount; percentage of

difference
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Fig.1 Schematic diagram of the operation

of precipitation phenomenon meters
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Tab.1 Standard for dividing hourly precipitation and daily precipitation
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Tab.2 Comparison tableof minutely precipitation between precipitation phenomenon meters and automatic weather stations

HBl TR WK BLG gl /e PR LR AL FI2E(E ZHA

S BB K i/ mm B /A S B K i/ mm /mm B/ %
o1 DSG1 15 169 0.089 -0.011 -10.54

' DSG5 15212 0.072 -0.028 -27.62

0.2 DSG1 3157 0.136 -0.064 -32.01

' DSG5 3 060 0.122 -0.078 -39.08

0.3 DSG1 1086 0.213 ~0.087 -28.92

' DSG5 1033 0.212 -0.088 -29.12

0.4 DSG1 620 0.302 -0.098 -24.40

' DSG5 609 0.313 ~0.087 -21.66

0.5 DSGI 393 0.386 -0.114 -22.79

' DSG5 374 0.420 -0.080 -15.98

0.6 DSG1 288 0.485 -0.115 -19.22

' DSG5 265 0.507 -0.093 -15.42

0.7 DSG1 229 0.567 -0.133 -18.93

' DSG5 143 0.626 -0.074 -10.59
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gR2
EEiE ] Rk L4 Iy K B 7K RGAX RRCES ZEEE I

SR KA/ mm e ot/ SR KA/ mm /mm HfE/ %
0.8 DSG1 172 0.642 -0.158 -19.73
' DSG5 137 0.742 -0.058 -7.23
0.9 DSG1 124 0.764 -0.136 -15.12
' DSGS5 109 0.816 -0.084 -9.35
10 DSG1 103 0.764 -0.236 -23.63
' DSGS5 75 0.970 -0.030 -2.98
11 DSG1 83 0.754 -0.346 -31.42
' DSG5 58 1.046 -0.054 -4.90
12 DSG1 48 0.916 -0.284 -23.64
' DSG5 43 1.088 -0.112 -9.34
1.3 DSG1 38 0.977 -0.323 -24.81
’ DSG5 36 1.234 -0.066 -5.10
|4 DSG1 36 0.936 -0.464 -33.15
' DSG5 35 1.329 -0.071 -5.07
s DSG1 21 1.065 -0.435 -29.03
' DSGS5 13 1.468 -0.032 -2.15
16 DSG1 30 1.123 -0.477 -29.83
' DSG5 20 1.532 -0.068 -4.24
1.7 DSG1 14 1.112 -0.588 -34.59
’ DSGS5 17 1.622 -0.078 -4.59
1.3 DSG1 11 1.415 -0.385 -21.41
' DSG5 14 1.791 -0.009 -0.52
19 DSG1 5 1.553 -0.347 -18.25
' DSGS5 11 2.208 0.128 6.71
20 DSG1 6 1.284 -0.716 -35.77
' DSG5 9 1.896 -0.104 -5.18
21 DSG1 5 1.792 -0.308 -14.65
' DSG5 4 1.652 —-0.448 -21.33
2 DSG1 3 1. 845 -0.355 -16.15
' DSG5 3 2.155 -0.045 -2.03
)3 DSG1 3 1.885 -0.415 -18.06
' DSGS5 5 2.303 0.003 0.13
24 DSG1 3 1.798 -0.602 -25.10
’ DSG5 5 2.600 0.140 5.59
26 DSG1 2 1.916 -0.584 -23.36
' DSGS5 2 2.606 0. 006 0.23
27 DSG1 1 1.013 -1.497 -57.58
' DSG5 1 3.395 0.695 25.74
2.8 DSG1 1 1.675 -1.025 —-37.96
2.9 DSG5 1 3.270 0.370 12.76
3.0 DSG5 3 2.962 -0.038 -1.27
3.2 DSG1 1 1.171 -2.029 -63.41
3.3 DSG1 1 2.391 -0.909 -27.55
3.4 DSG1 1 2.186 -1.214 -35.71
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Fig.2 Comparison diagram of minutely precipitation between

precipitation phenomenon meters and automatic weather stations
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Tab.3 Comparison table of minutely precipitation between

precipitation phenomenon meters and automatic weather stations

FekBlg  BOKBIROr  ASRZRWr Aaalt

A MEOKEE/ S BRRREBE A (E/ %
DSGI 486 21 655 2.24
DSG5 797 21 298 3.74

2.2 INEfBEKE

Hi & F X 2 A [ R 3l A BRAR ASCRN
FI Bl UG 0k 23 B 3 7K ke 1 /DN s k1] 18] B 2231 i
NIRRT, P4 R/ I K i A (3 1) 2k
FrxF a3 AT

x4 BKAKRUAEHSKKI/NEEKE LR
Tab.4 Comparison table of hourly precipitation between precipitation phenomenon meters and automatic weather stations
ANREKE BOKBIR ARG H 2 KR o/t MERBGAUN a2 ZfHE Y
W5y b/ mm RS WK B/ A FE KR 2 {H/mm FEK I E/mm fH/mm X (/%
JINFR DSG1 1 653 0.643 0.568 -0.075 -7.95
(0.1~2.4) DSGS 1 495 0.642 0.447 -0.195 -24.21
a5} DSG1 237 4.432 3.626 -0.806 -17.86
(2.5~8.0) DSG5 252 4.278 3.209 -1.069 -25.18
K DSG1 65 11.580 9.643 -1.937 -16.68
(8.1~16.0) DSG5 70 11.189 8.849 -2.340 -20.96
FT DSG1 47 25.689 20.766 -4.923 -20.85
(=16.1) DSG5 41 24.802 22.231 -2.571 -12.34
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Fig.3 Comparison diagram of hourly precipitation between

precipitation phenomenon meters and automatic weather stations
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Tab.5 Comparison table of daily precipitation between precipitation phenomenon meters and automatic weather stations

H Bk &t Bk S Hal (R H H 34l H BEKSALHRE P32 ZEEE IS
R 3 hRiE/ mm S Rk B/ > KK it P4/ mm K HI{E/mm {H/mm LI {E/ %
JINF DSG1 210 2.563 2.332 -0.231 10.43
(0.1~9.9) DSG5 190 2.926 2.39%4 -0.532 -6.84
] DSG1 47 16.319 13.214 -3.105 -18.41
(10.0~24.9) DSG5 41 14. 656 11.548 -3.108 -22.10
K DSG1 25 32.956 29.607 -3.349 -9.54
(25.0~49.9) DSG5 31 33.907 27.692 -6.215 -18.73
B DSG1 20 95.329 77.213 -18.116 -19.50
(=50.0) DSG5 18 88. 100 68.576 -19.524 -21.00
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Fig.4 Comparison diagram of daily precipitation between

precipitation phenomenon meters and automatic weather stations
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