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Abstract ; Using the Parsivel laser precipitation particle spectrometer,3 617 samples of raindrop size dis-
tribution of Meiyu front rainstorm were observed in Huainan and Nanjing during summer of 2009—
2010. Gamma raindrop size distribution function is fitted by moment method,and the micro-structure of
Meiyu front rainstorm is analyzed. Results show that the sizes of precipitation drops in rain belt are lar-
ger than those on the edge of rain belt. Contributions to total number concentration of raindrops with di-
ameter of 0. 25—1. 0 mm are the maximum, but those to total rainfall intensity of raindrops with diame-
ter of 1. 0—2. 0 mm are the maximum. The raindrop size distributions of Meiyu front rainstorm mostly
show double peak type, without non-peak type. The peak diameter of raindrop size distribution of Meiyu
front rainstorm first increases and then decreases with the rainfall intensity. However,the parameters of
Gamma distribution, N, ,u and A always decrease with the rainfall intensity,and there is a good binomi-
al function relationship between p and A. In addition, the Z-R relationship of Meiyu front rainstorm is
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Table 1 Microphysical parameters of Meiyu front rainstorm
o M/ N/ R/ w/ 7/ D,/ D,/ D,/ D,/ D,/ Dus/
K m> (mm-h!') (g-m?) dBz mm mm mm mm mm mm
2009-07-07 ¥R 301 478.2 11.0 0.48 28 0.89 1.36 1.37 0.72 2.29 5.95
2009-07-07 Fg &I 1 828 298. 4 8.0 0.32 28 0.93 1. 47 1.48 0.75 2.50 5.95
2010-07-12 FEE T 1301 427.0 8.8 0.39 31 0.91 1.42 1.43 0. 69 2.46 5.95
2010-07-12 R VLT 1 187 344.9 5.37 0.29 29 0.90 1.36 1.37 0.75 2.32 5.95

E1 200947 A7 H 00K (a)f12010 4E7 A 12 H 09 B} (b) WM R 4% 5 7 2 B i PPI [l ik [ ( 2168, 5 45 3Rom

pURIIENA= )
Fig. 1

red dots represent observation location )

x2 BHEWEXNBERE BWENEHK

PPI echo images of Meiyu front rainstorm at (a)00:00 BST 7 July 2009 and (b)09:00 BST 12 July 2010 ( the

Table 2 Contributions to total number concentration and total rainfall intensity of raindrops in different diameter ranges %
vkl N,/N N,/N Ny/N N,/N R,/R R,/R Ry/R R,/R
2009-07-07 #ERS 67.0 30.8 2.1 0.1 29.2 54.1 15.0 1.7
2009-07-07 B 5 1 63.3 34.2 2.4 0.1 20. 4 59.3 16. 8 3.5
2010-07-12 F§ 5 1 65.9 31.5 2.5 0.1 23.4 55.8 19.4 1.4
2010-07-12 F LT 63.9 34.7 1.4 0.01 19.7 67.1 12.9 0.3

%2 AT IL,2009 4F 7 H 7 HBREKE R,
F50.25 mm <D<1.0 mm FJRFIRZ , 5 BECHk
() B i 8 38 67.0% , =5 TR XY 63.3% ., 1 1.0
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BRI R 1 DTk K, 2010 427 H 12 H
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(R T 7 EL B R TV, 0 1.0 mm < D<2.0
mm )KL F BT B R 31.5%, /N T UL T
34.7% 1 D >2.0 mm BRLF 7 5 H 3 K FI0

T LB T WA FROK I KOR T B 2 TS
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mm (R R T T A K ST R AR KA 1.0
mm < D<2.0 mm APK.F,D >3.0 mm FHRFFT
Fe BN, KRR 3 ) sk e RN R W S 2
A P A AR I3 7K A5 T 9 %o 50k 8 A S T
1) DR 17 D0 A 76 8K 22 30l (R34 55, 2001 5 & i 45
4 2001 ; 2 HE A 45,2003 ) I Rl 42 0 32
JE PR JE AN [ b DX A [ 245 AN [ R 7K IS 2R ) R
Gy B R A TA]
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Table 3 The percentage of different patterns of raindrop size

distribution of Meiyu front rainstorm %

g TCUERL PRIGERY XA IR
2009-07-07 #EHg 0.3 18.9  771.5 3.3
2009-07-07 R 5L H 0.1 29.8  68.9 1.2
2010-07-12 R 5L H 0 12.1  86.9 1.0
2010-07-12 B RLILT 0 13.4 856 1.0

1T, W ELAR IS KGR 4 MgEit4s
] DL YA Y, iX 5 Caracciolo et al. (2006) [
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Fig.2 Raindrop size distribution for six rainfall rate categories

a. 2009-07-07 ¥ FF; b. 2009-07-07 4 & 1 ; c. 2010-07-12 B H i 0

a. in Huainan on 7 July 2009;b. in Pukou,

Nanjing on 7 July 2009 ;c. in Pukou,Nanjing on 12 July 2010 ;d. in Jiangning, Nanjing on 12 July 2010
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Table 4 Averaged raindrop size distribution parameters and microphysical parameters for six rainfall rate categories

- RIS/ M/ N/ D,/ D,/ D/ R/ z/ No/ ” A
(mm-h!) A m™3 mm mm mm (mm-h!) dBz (m~?-mm™!) mm !

0<R<2 153 125.8  1.04 1.03 0.71 0.70 19 3.88 x10' 12.8  17.8

2 <R<5 43 262. 4 1.41  1.40 0.91 3.54 30 5.86 x 10" 9.6 10.3

5<R<10 23 390.3 1.54 1.52  0.85 7.31 35 4.21 x10% 8.34 8.17

2009-07-07 #ERg

10 <R<20 27 525.1 .78 1.79 0.74 13.27 39 1.40 x 10° 5.66  5.66

20 <R<40 33 1069.5 1.99 2.01 0.47 30.03 44 1.06 x 10° 3.72  4.05

40 <R 20 2744.5 2.00 1.98 0.52 75.56 48 6.08 x10* 2.88  3.46

0<R<2 524 84.7 .27 1.26  0.79 0.91 22 5.41x10' 9.41 12.06

2 <R<5 91 217.9  1.49  1.49 0.82 2.88 30 2.75 x 1012 7.25  8.12

2009-07-07 5<R<10 60 376.8  1.72 1.71 0.74 7.16 36 2.02 x10% 5.70  6.30
s 10 <R<20 58 585. 1 .82 1.80 0.67 13.90 39 8.97 x 10° 5.45  5.54

20 <R<40 34 768.2  2.17 2.17 0.51 26. 61 44 9.47 x 10* 2.77  3.26

40 <R 60 1669.0 2.34 229 0.46 62. 54 49 2.08 x10* 1.83  2.58

0<R<2 428 178.6  1.02 1.01 0.71 0.90 20 2.57 x10" 11.54 17.16

2 <R<5 254 318. 4 1.36  1.34 0.76 3.33 30 6.04 x 10" 7.10  8.68

2010-07-12 5<R<10 265 433.4  1.56 1.55 0.73 7.13 35 9.40 x 107 6.31 6.91
s 10 < R<20 195 632.4 1.74 1.73  0.65 14. 56 39 2.23 x10° 552 5.62

20 <R<40 114 844.4  1.98 2.00 0.55 27.78 43 1.43 x10° 4.54  4.39

40 <R 45 1418.7 2.16 222 0.46 52.38 47 2.85 x10* 3.24  3.38

0<R<2 474 150.2  1.15 1.14 0.72 1.02 22 2.60 x10" 8.65 12.02

2 <R<5 399 262.8  1.42 1.41 0.78 3.23 31 3.12 x 10" 6.65 7.65

2010-07-12 5<R<10 169 435.1 1.53  1.52 0.78 6. 81 35 4.81 x107 6.56  7.03
BT 10 < R<20 80 718.5  1.65 1.63 0.76 13. 69 39 2.36 x10° 6.22  6.29

20 <R<40 48 1200.7 1.85 1.84 0.76 29.55 43 1.88 x10° 4.68 4.73

40 <R 17 2628.9 1.99 1.97 0.62 55.37 48 8.50 x 10* 3.19  3.67

Ny A DU B 25 RR 58 R 388 K0 3% K, Caracciolo et
al. (2006) 48, N, (A Fifi T 56 A9 165 R T /) e DU
Fifi 5 RRI 96 A 388 KM K, Nzeukou et al. (2004 ) TA
R, Ny o Bt TR 9 4 385 R 3G K, A D) B 25 R 5 1Y)
AR/, R IE T DL, A (]l DXOAS [] S 70 () [ 7K
WA RS A AR R 22 50, Gamma 4371 1) 3 54K
Ny A B2 TSR A AR A0S BT R 58—, Y
w <0 B, Gamma 43/ B T2 2 10 T MIBE AT s w >0
B, Gamma 43 A (1) i 2602 1) B2 iy, iR 2 1]
UL, , B A R 52 A8 K, 45 T g 1) b ™ A v
AN, ZOE S R T, 5 Ah, A i RbR AR
W RN, BT LA Ny g A 2 Bl T 9 B35 M)y
T I T2 AR AR T 8 2 R R 035 23 A AR IE 2 — il

ST B KORLT A A8 A it 1) 388 1m0 % RUBE A
TR N B3GR R 1) TR A

XiF HC A AT 3 A4 LI A ok 5 48 2 ek I TR e 1) A8
16,2009 4714 2 R o B8, A o TV T ML X 43 T O 1
ME,BET 10 mm-h™ ' <R<20 mm - h™'4), HAth
SR B N BN UE R HL X 14 R R A MO
B2 THER X, 5540, D, il D, {H ALY LR
M X B I AE T 5T T XA A AORE 1 N B A i
KW LXK, 7R 5t b 25 (AR T 25 28 T = ) B
PR, B0 0E B T BRI BE K, 2010 4F 19 2 7R 3
T2 TR AT 78 2 R 10 45 B b X R T 5 Y
7K., 4 R<5 mm - h~" B}, 3 O X 40/ 95 0 R
)M /> TILFIX, D, Fl D, W/ TILT X, 24
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R>5 mm - h™ "W}yl O IX 4 ss N A M g2 F
LT X RE NCFILT X, {3 D, 1 D, {E B B
KFVLT X, BB 1 X 28 X i vk Rk o k1
RERR , IEWFTSCHTAR , V17 X3 M i 4%,
BRI I 2 A D AR R0 BERER (K
R RBERE/IN s T Rk B BT T 1 XD
XA ST R 1A P K A A o A AN 15T

3 MBIEFISERNXR
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