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Contrastive Analysis of Parsivel Precipitation Particle

Spectrometer Data and Pluviometer Data
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Abstract: This article selects some weather processes including heavy rainfall and general rainfall, using
statistical method to contrast Parsivel precipitation particle spectrometer data and pluviometer data from
five stations in Nanjing. The results show that the particle spectrometer data are close to the pluviometer
data in rainfall processes. When the rain intensity is between 10—20 mm * h™', the particle spectrometer
data have the largest difference from the pluviometer data. However, the particle spectrometer data are

"or be-

bigger than the pluviometer data as a whole when the rain intensity is either larger than 20 mm « h™
tween 0 and 1 mm « h™', or when the rainfall particle diameter is bigger than 2 mm. The result is opposite
when the rain intensity is between 1 and 20 mm * h™', or when the particle diameter is smaller than 2 mm.
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Fig. 1 Particle spectrometer and

pluviometer data changing every
10 min at Luhe Station

(a) Process 1, (b) Process 2
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Fig.2 Same as Fig. 1, but for

Pukou Station
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Fig.3 Same as Fig. 1, but for

Lishui Station
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Fig. 4 Same as Fig. 1, but for

Gaochun Station
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Table 1 Accumulated rainfalls by particle spectrometer

and pluviometer at Luhe, Pukou, Lishui, and

Gaochun Stations in Process 1

NE WH K [ERE
T it /mm 100. 2 196. 9 164. 4 132.5
3% 3% 4% /mm 98.7 152. 4 147.9 123.4

*2 EFRI1,EHTE?2
Table 2 Same as Table 1, but for Process 2

*& __ mn____ Wk mw
T it /mm 177.1 225.3 148. 8 86. 1
R/ mm 169.7 210.1 139. 1 78.4
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Table 3 Error statistics of particle spectrometer and pluviometer data at Luhe, Pukou,

Lishui, and Gaochun Stations in Process 1

LIP3 Yo7 fiR 2%/ mm AR R 2/ 7 B 46 %) iR 2% / mm F- 15 22 / mm
NG 0.92 0.25 1.5 0.12 —0.01
W 0.87 0.83 22.6 0.31 —0.15
BEK 0.84 0. 81 10 0.29 —0.06
=i 0.71 1.11 6.9 0.33 —0.03
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Table 5 Accumulated rainfalls by particle spectrometer
and pluviometer at Nanjing, Luhe, Pukou, Lishui,

and Gaochun Stations in Process 3

P NE W BEK =
T it /mm 9.9 15.0 12.3 13.4 20. 4
¥ 1% 1L / mm 13.5 16. 1 11.6 14.6 20.6
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Table 7 Error statistics of particle spectrometer and pluviometer data at Nanjing,

Luhe, Pukou, Lishui, and Gaochun Stations in Process 3

K FR B ¥ M 2%/ mm SR 2/ % V- 4 4 %) 5% 2%/ mm -1 22 / mm
2P 0.81 0.05 36. 4 0.03 0.01
NE 0.82 0.06 7.3 0.03 <0.01
g 0.86 0.06 5.7 0.03 >—0.01
K 0.9 0.05 9 0.02 <0.01
=i 0.88 0.08 1 0.04 <0.01
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LIPS ¥ MR 2%/ mm TR 2/ % B2 X 1% 2% / mm F- 15 22 / mm
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Table 9  Error statistics of particle spectrometer and pluviometer data with rain intensity > 20 mm ¢+ h™'

LB ¥ 75 R 22 /mm

TR R 2/ %

T ¥4 % iR 2%/ mm F- 3 i 2 / mm

>20 mm e+ h™! 0.74 3.87

7.9 2.66 0.42
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Table 10 Same as Table 9, but for rain intensity 10—20 mm * h™'
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Table 12 Same as Table 9, but for rain intensity 0—1 mm « h™'

AH I R 5L Y15 iR 25 /mm

S AR X R 22/ 1 3 4 X 5 2%/ mm - # fff 2% / mm

0~1mmeh! 0.7 0. 07

2 0. 04 0.001

6 kLT ELAR 7 2 B B RN AR e
GORFH X L A
L3 T XK [ R T A
AR 1 b R RO RS LM T AR . AW TR A

TEFETURLF B AR (D) AS R B, FY % 15 4 F0 R 2 3 B
M A 22 5.

* 13

T R A B RO T A ¥ B AR (U1
brich,2010) , FH-fii& 10 min ¥, %] 10 min AJF
¥IHAE D, . AR D, {EE 425k 0~0.5.0.5
~1.1~1.5.1.5~2 mm,>2 mm WA R, FER
By 230,1282,1202.,367.78, Xf D,, A [A] 5 [H
PR FEAS E AT AH 56 2 8L 2 0 AR 22 L7 289 40 X IR
25 -3 4 X0 1 2 RT3 40 25 43 B L A AR NSk 13

TV B AR R ORE TR RN R A OC R Bk

R FERERHN0~0.5.0.5~1,1~1.5.1.5~2 mm,

>2 mm FRETFREENAORERENREST

Table 13 Error statistics of particle spectrometer and pluviometer data with rainfall particle

diameters being 0—0.5, 0.5—1, 1—1.5, 1.5—2 mm, and ~>2 mm respectively

FEmi R F E AR/ mm MR #J5 Rik2E/mm TR R E/ % P340 3 2%/ mm - #4542 / mm
0~0.5 0.47 0.04 47.6 0.02 —0.01
0.5~1 0.51 0.17 21.4 0.06 —0.01
1~1.5 0. 65 0.56 18.2 0.24 —0.09
1.5~2 0.72 1.55 11. 6 0.96 —0.28

=2 0.67 4.44 19.7 3.12 1.41
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