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Disdrometer’s Data Quality Control Method
Based on Speed and Quantity Threshold
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Abstract: The observation of the microstructure of rainfall is very important for the accurate prediction of
precipitation and weather modification. However, due to factors such as non-precipitation factors, turbu-
lence and raindrop overlap, there exist certain errors in the quality of the current raindrop spectrum obser-
vation data. This paper selects 9 national meteorological observation stations in Beijing from the Parsivel
disdrometer observation data from April to October 2017, combined with the tipping-bucket gauge rainfall
observation data and manual record weather phenomenon, and studies the quality control method of dis-
drometer observation data. The results show that the wrong disdrometer observation data are mainly
caused by haze, sand-dust weather and insect activities. The particle velocity is mainly below 5 m « s~ ',
and the drop size distribution is relatively scattered. Through the speed threshold and quantity threshold
(STQT) quality control methods, the wrong disdrometer observation data can be effectively eliminated.

When the 0. 4 speed threshold coefficient and 0. 7 quantity threshold coefficient are used respectively, the

best threat score is 0. 92. After using STQT method for disdrometer observation data quality control,
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the correlation coefficient between disdrometer observation precipitation and tipping-bucket gauge observa-

tion precipitation increases from 0. 757 to 0. 985. Thus, this method can make more effective use of rainfall

observation data and give full play to the benefit of new observing equipment.

Key words: disdrometer, tipping-bucket gauge, precipitation, quality control method
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Table 1 The main specification of the Parsivel
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Fig. 1 Different terminal velocity threshold coefficient filtering range
(a) 0.3, (b) 0.4, (¢) 0.5, (d) 0.6

(blue area: correct paricles; other area: suspicious particles; red line: theoretical curve of falling terminal velocity of raindrops, the same below)
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Table 3 Contingency table for dichotomous (yes/no) forecasts
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Table 4 Performance evaluation indexes and
scores for dichotomous (yes/no) forecasts
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Fig. 2 Number distribution of raindrops as
function of velocity and diameter at
No. 54424 Station on 18 July 2017

(colored: the count of raindrops)
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Fig. 3 Particle distribution as function of velocity and diameter caused by

(a) fog-haze on 28 October, (b) sand-dust on 5 May, (c¢) insects on 4 July 2017
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Table S Speed threshold and quantity threshold
of the best TS score of each station

X3t 5 HEHERE BEEEREK TS 55
54399 0.4 0.6 0. 884
54412 0.5 0.8 0.933
54419 0.4 0.7 0.909
54421 0.5 0.8 0. 905
54424 0.5 0.8 0.751
54431 0.4 0.7 0.938
54511 0.4 0.7 0.982
54513 0.6 0.8 0.929
54594 0.4 0.7 0.921
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Fig.5 Particle size distribution as function of velocity
and diameter (a) before 07:00 BT, (b) after 07.:00 BT
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proportion at No. 54419 Station on 5 May 2017
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Fig. 6 Scatter plots of precipitation observed by tipping gauge and disdrometer
(a) before QC, (b) after QC and (c) real observation
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Table 6 The accumulated precipitation collected by tipping guage and disdrometer

o B A I
WET it /mm FRERE  mRERE Sk
54399 597. 4 628.9 547.0 547.2
54412 453. 8 434. 4 417.6 417.7
54419 650. 3 657.2 620. 0 622.5
54421 436. 2 453.2 368.5 368.9
54424 607. 2 576.5 509.1 518.5
54431 556. 6 912.7 533.9 549.5
54511 550. 5 574.8 554.3 554.7
54513 633.3 588.5 567.6 567.6
54594 657.5 656. 2 587.8 587.9
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