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Detection Analysis of Microphysical Structure of Stratiform
Cloud in Shanxi Province
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Abstract A precipitation process in Shanxi Province during 18-19 June 2009 is analyzed using data from airborne
Droplet Measurement Technologies observations, synoptic charts, and satellite cloud photographs. The results show that
the precipitation process can be described as typical cold-front cloud precipitation. In the prefrontal zone on 18 June, the
cloud base was low, and thick clouds with a strong updraft existing cloud-free area. The maximum number concentration
and maximum mean diameter of the cloud droplets were 280 cm > and 15 pm, respectively. The maximum cloud liquid
water content (LWC) was 0.35 g/m’, and the cloud droplet spectra are mostly bimodal and multimodal. In the post-frontal
zone on 19 June, the cloud base was high, and the clouds were thin. The maximum number concentration and maximum
mean diameter of cloud droplets were 170 cm ™ and 10 pm, respectively. The maximum cloud LWC was 0.05 g/m’, and
the cloud droplet spectra are mostly bimodal and multimodal. The stratiform clouds in the vertical and horizontal direc-

tions were inhomogeneous. The diameter of the cloud droplets changed when the LWC changed in the vertical direction,
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and the LWC in the horizontal direction increased mainly because of the increase in the number density of large cloud

droplets. The results of I" distribution fitting of the cloud droplet spectra were close to the actual distribution.

Keywords Stratiform cloud, Number concentration, Liquid water content, Cloud droplet spectra
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Fig. 1 Prebaratic charts at (a) 0800 LST 18 Jun and (b) 0800 LST 19 Jun 2009
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Fig.2 FY-2C infrared satellite cloud image at (a) 1430 LST on 18 Jun and (b) 1430 LST on 19 Jun 2009 (rectangular area denotes flight detection area)
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Fig. 4 The vertical distributions of (a) number concentration, (b) liquid water content, and (¢) mean diameter in ascending stages of flight on 18 Jun 2009
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Table 3 The correlation coefficients of the I' distribution
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Fig. 8 The distribution of cloud droplet spectra and fitting spectra at different heights: (a) 1852 m on 18 Jun; (b) 2000 m on 18 Jun; (c) 2308 m on 18 Jun; (d)
2459 m on 18 Jun; (¢) 2741 m on 18 Jun; (f) 3542 m on 18 Jun; (g) 3616 m on 18 Jun; (h) 3725 m on 18 Jun; (i) 3405 m on 19 Jun; (j) 3432 m on 19 Jun; (k)
3465 mon 19 Jun; (1) 3500 m on 19 Jun; (m) 3550 m on 19 Jun



6 11
No. 6

B30T PR R AR 2 e BEES AR I 7 By
LI Yiyu et al. Detection Analysis of Microphysical Structure of Stratiform Cloud in Shanxi Province

701

10 ' B -
— i i S A0 R
e 40185 3 A1 £
M-PELE 4 K
10°

Spectrum distribution (em™ pum™)

Diameter (pm)

10 T '
— il i i 0
. Bl K (R % i 4
—'s: M-PHEL 3 4 A R
i 1
- 10
E
2
=
]
2
s 10
=
£
Z
=
E -1
g 10+
|51
w2
o
o
10—1 (k] A M L " i
2 4 [ 8 10 12

Diameter (um)

. 5 [ 2 i A1 R
s 40125 5343 25
M-PHL5 4 A £

Spectrum distribution (cm™ pm™")

0 5 10 15 20 25
Diameter (um)

— R e
s 407 511 1
M-PALEs i £

Spectrum distribution (cm™ pm™")

2 4 6§ B8 10 12 14 16 18 20
Diameter (um)

Spectrum distribution (cm™ pm’")

Diameter (um)

K8 (&)
Fig. 8 (Continued)

DRI FT G =ik ], B 13:47:08 2 13:47:20,
13:47:21 %2 13:47:50 PIFEACEII(EMERIG T . BRI
Gz R, KRN 017 g/m® Rl 0.26
gim’e PR IL, 2 A g W s K e e
HEAAH 11 pm B KF] 12 um; TSRS =0
Bes g in, KT 13 pm =WECE R 52, %
RTAR, R 2T R N S K S
FERA,

6 it

(1) RRFEARET = R A1, 6 718 Hil
VHAA ALV BT, 19 HoARBEES .

(2) B mREAR, =ZR)F, ARZAHE,
A ETHRIARR, BRI R 280 em
Y EARE KN 15 pm. FKE R KMEHN 035



S =7 N R i 17 %
702 Climatic and Environmental Research Vol. 17

Number concentration (cm™)

Mean diameter (um)

Liquid water content (g m™)

Time (LST)
K19 200946 18 H AL iR (a) FUkEE. (b) “FHHA. (o) SKRIIN 751K

Fig. 9 The time series of (a) number concentration, (b) mean diameter, and (c) liquid water content during the horizontal flying route on 18 Jun 2009
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