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Abstract By using the Particles Measuring System(PMS) via 23-sortie flying the cloud structure in autumn precipitating clouds
was sampled from 1989 to 2008 in Shandong Province. The distribution of supercooled water and ice crystal concentration with-
in the clouds is analyzed. The results show that there is high supercooled water in the clouds in Shandong Province with the su-
percooled water maximum being 0. 36 g/m® and the maximum number concentration of ice crystals being 12. 8 =406 L™'. The
distribution changes in the could particle concentration, diameter and supercooled water with temperature are also analyzed for
the period of 2006 — 2008. The cloud particle spectrum shows that cloud spectrum follows the unimodal distribution, and the
maximum concentration values are mainly located in the side of small-size particles.

Key words Autumn precipitation cloud system, Microphysical property, Particle measuring system
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Table 1 The values of the cloud microphysical parameters sampled with PMS from 1989 to 2008
V=3 i ] LWCmax(g/m®) LWCave(g/m®) ICEmax(L~1) ICEave(LL.”" 1) FEASEL
1 1989. 9. 10 0.157 0.0341 23.6 10.5 5493
2 1989.9. 21 0.271 0.0206 35.7 12.2 8580
3 1989.9. 21 0.134 0. 0312 42. 6 13.53 6483
4 1989. 9. 23 0.130 0.0214 83.4 14. 38 8284
5 1989.9. 24 0. 361 0. 0403 24.3 7.41 980
6 1989. 9. 25 0.152 0. 0502 35.7 8.24 7895
7 1989. 9. 25 0. 201 0.0198 78.2 12.21 1589
8 1989. 9. 26 0.164 0. 0403 21.0 7.93 6851
9 1989. 9. 26 0.173 0.0208 47.5 11.6 2658
10 1989. 10. 10 0. 206 0. 0652 52.6 13.9 6854
11 1989. 10. 14 0.138 0.0142 23.4 10.4 4587
12 1992. 9. 28 0.103 0.0024 35.8 7.82 6754
13 2006. 10. 16 0. 052 0. 005 52.6 23.6 781
14 2006. 10. 18 0. 083 0. 042 13.4 7.54 1961
15 2007.10.12 0. 159 0. 0413 101.0 13.7 2318
16 2007. 10. 27 0.106 0. 0492 12. 8 6.29 8850
17 2008.9.19 0.148 0.093 48.3 15.4 3932
18 2008. 9. 27 0. 066 0. 045 106. 0 15.0 13120
19 2008. 10. 05 0.303 0. 069 406. 0 32.2 9096
20 2008. 10. 20 0.134 0. 041 99.8 15.9 6883
21 2008. 10. 21 0.131 0. 055 76.3 8. 89 10097
22 2008. 10. 21 0. 227 0. 053 379.0 53.7 7877
23 2008. 10. 22 0. 040 0. 033 35.1 7.3 8772
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Table 2 Comparison between the supercooled water contents observed with the King probes at home and abroad

* JIESN o B i Bk 4 Wk e 1R
LWCmax (g/m?*) 0.21 0.15 0.4 0.28 0.24 0.17 0. 49 0.36
LWCave (g/m®) — — — 0.08 — — 0.04  0.0024—0.093
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Table 3 Comparison between the ice crystal particle concentrations sampled with

the 2D-C probes in the different areas at home and abroad

THE bk ) B A A6, 5] TR I b B TS
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Fig.1 Distributions of the cloud microphysical values

as a function of temperature from 2006 to 2008 observed
with the FSSP-100,2D-C and King LWC (a. number
concentration of cloud particles, b. diameter of cloud particles,
c. supercooled water content, d. number concentration

of ice crystal particles, and e. diameter of ice crystal particles)
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Fig.2 Averaged spectrum of cloud droplets and ice crystal in the supercooled

layers of precipitating cloud in Shandong Province during 2006 to 2008

(a. size distribution in the supercooled levels sampled with the FSSP-100,

b. size distribution in the supercooled levels sampled with the 2D-C)
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Lat: 3648110 N

Long: 116/8/51 E
Mode: Precipitation

vep: 21
Cnir: Odeg Okm

T

Liaocheng

Kl 3 2008 45 10 H 5 H & ik PPI [l 3 K & KAT GPS fiit il
(a. 08 i} 54 4%, b. 09 if 31 4%, c. 09 i 56 4. d. 10 i} 26 435 [&] ¢ *f ALK GPS RAFME L ALIL
AR 187 Sk A A ) 5 21 R B BEAIL T 41 €15 Sk b LIRS Bl O 1n] i AE Dy TSR XD
Fig. 3 Radar PPI and GPS tracks at (a) 08:54 BT, (b) 09:31 BT,
(¢) 09:56 BT, and (d) 10:26 BT on 5 October 2008 (The white line in Fig. 3¢ indicates the

flight course, red dot is for the landing site, red arrow indicites the moving direction

of radar echo, the blue square in Fig. 3c is the key measaring area mark)

4.2 ZEHLEWISE

HWETE o b ) R A5 A RRAE . RPLE K S
Yo% o ETFE 7 WU (4350 m) . 4R 5 FE A% 200 m
R AR o P RAT L PRI BEAE O C B K P 6 AT
W% MR, N 10 H 5 Hd®Zdh sk
FF i Ve oK 3 4 A AR AE (8] 5a) 7] I, FSSP-100
JITIPRL ¥~ 4% BE o3 A AN 150 L BE IR EE B B 2 e e AL L T
— 7.8 —4.2 C(3250—4100 m) 2 H B/IME X, 1§
XAy 34 — 1 C (2600 m), — 2.3 C (2800 m),
—3.9 'C(3185 m)MI — 7.8 C (4158 m) i & J22 fHf 3T
15— 4.2—0.5 C (23003250 m) ik i J2 P F 44 v i
2y 280 e, F AU Bl 888 em . W H AR
J& 4.5 pm, BAZKER AR ETE - 4.2—0.5 C(2300—
3250 m) b 5] (4945 ym) . fE—8.4——4.2 C
52 P2 WAl W (B DX A3 A RAE -6 CHI—8 C
T 32 BT 30T 3 X I R R R /N DX T o 5 BB AH O
KFRE-8 C, =1 ChLF Ik B I X % = & 1Y

TR IK B R AT 350,18 g/m’, M 2D-C %k (& 5b)
ARVE M, —7.5—0 Cl B2 PR T B AN, F
K EAR HL B AR T 24 275 o B T3 1) A ARG 20 A 45 K
¥I5) A —8.4—— 7.5 Cli B2 PR Mk B s B0
(B X e K] ik 406 L1, % Bk T BLAR L Hb 8K i
KATIk 345 pm,

10 H 21 H R4 238 1803k JEAT CBLEE I 4K B
Bl e RFE T B M. SR )G €T 60 km 245
TR 500 m, 47 B15F & 60 km. #8 )5 7 F B 500 m, 7
Priml € AT 60 km 4 FE, B 6a 7] LLF H, TE
—-6.3—0 C(3500—4706 m)FSSP-100 Ff il 4 e i
AR /N KL W P (E D 100 em ™, 7E - 0.4 C
(3630 m), —4 C (4386 m) fll — 6.3 C (4706 m) i fif
JEBEE B 3 AN AR, 5 R AE AT 35 300 em? , Xof i A
T ERAAIEY ] BB 36 v 2 OB o A, /NME
X7 —2.6—— 1.2 C (3700—3824 m) fl —6.3—
—4.1 C(4357—4706 m) R FE)Z N, EATE 5 pm A2



202 K2 2011,69(1)

Acta Meteorologica Sinica

FL.7E—1 C (3650 m)Fl —4 C (4360 m) [T 4 30
WEAR X, MR FE 2 N 29 0 20 pms e KA AT 35

42.5 g TERL 1 YR BE UG (L DX 0 IO 50 K A o v UK
L RORMEN 0.16 g/m’,

Base Reflectivity

Long: 116/46/51 E
Mode: Precipitation

Range: 230 km
Resolution: 1.00 km
Date: 2008 10 21

Long: 116146151 E
Mode: Precipitation

: 21
Odeg Okm

Long: 116/46/51 E
Mode: Precipitation

vep: 21
Cotr: 0Odeg Okm

Elev = 1.5deg

A

Liaocheng SIS

Polar: 50km 30deg Polar: 50km 30deg

B 4 2008 4 10 A 21 H &k PPI [ & & ® 41T GPS fif ik
(a. 08 B} 32 4%, b. 09 B} 16 4%, c. 10 B} 36 4%, d. 11 B} 17 435 & c 5B R & 30)
As Fig. 3 but at (a) 08:32 BT, (b) 09:16 BT, (¢) 10:36 BT and (d) 11.07 BT 21 October 2008.

4500

(a) (a,) (a,) (b, [(b,) (©)
) S— 3 - 8= - 4000 |
-6 | E L —6 | L 3500 |
°© = I S L I g |
: S =
4 f L —4 | L 3000 |
L L L L L
-2t - -2 b - 2500 |
—D
i i I —— ()
0 L L L I} L L L L I} L L L L I} 0 I I I L L1 2000
0 500 1000 0 5 10 15 20 25 0.00 0.08 0.06 0 200 400 600 50 150 250 350 -10 -6 -2
N (cm3) D (um) LWC (g/m?) N (LY D (um) T (C)
5 2008 4E 10 A 5 H 09 i} 35 43—10 iF 15 20 # €47 () FSSP - 100 ¥k JiE |
HAM LWC KRB 2 #i . (b) 2D-C #e B B4 IR BE 14 43 4 1 Co J B2 TR %
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