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Studies on the Microphysical Characteristics of an Aircraft

Seeding in Convective Line with Trailing Stratiform Cloud

XIN Le YAO Zhanyu
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Abstract; Seeding effect evaluation is focused on whether the clouds and precipitation produced the expec-
ted significant changes after the cloud seeding, which is manifested in the process of macro and micro chan-
ges, thus it is necessary to learn something about cloud microphysical characteristics after cloud seeding.
Based on the PMS data of an artificial precipitation in a convective line with trailing stratiform cloud system
in Hebei Province on April 18, 2009, the cloud microphysical characteristics are studied. The results indi-
cate that: accompanied by a significant reduction of the liquid water content after seeding, the average par-
ticle diameter increases from 20. 4 pm to 23. 9 um; the spectrums of cloud particles have also undergone
great changes in the structure. Simultaneously, the number of ice crystals reduces, but the size of precipi-
tation particles increases significantly; in the cloud-seeding affected zone on the ground an hour later, the
accumulated rainfall reaches the maximum.

Key words: aircraft cloud seeding, PMS (particle measuring system), microphysical characteristics, effect

evaluation
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Fig. 3 Charts for relative humidity analysis (a), vertical water vapor analysis (b) and
emagram (c) in Zhangjiakou City at 0800 BT 18 April 2009

4 44 T 2009 4 4 7 18 HKHL F TFB B
YHE S B0 T 14 A5 (FSSP-ER ¥Ekb . T 1L 31

ki

400

500
600
700

;

s Bl KR & B8 £ ,850 hPa 3| 750 hPa iy i i )2
(3, 3PP I 3 450 W] BB &) (K VR FEAIR)Z B
FUE Z 2 8K T Bt 305 Yk 2 A5 2R 10 & A 06 » 8 2%
ERRA = EFHE 8 a7t £ 650 hPa DL FAH X

10 20
kL /g - kg

0 J3E 8 e 1) DX 38K K R W R 4R T BB R T R
£ i HE + DT 7 o /KRE - ) F 2 BLAR R

200

250

300

400

hPa

500

600
700

925
1000 fs

850

30 —-80 —60 —40 —-20 0 20 40

i/

= BHAARR W53 )2 454 s 3 H 5 10 B HA B AR
Y —PE 78 3000 m F] 4000 m 2= KK FKIK,

5000 [ .
~ = "
4500 = i \
—— \
4000 | f—g {
3500 | L L= ¥
E = ‘
3000 e \
o 2
N = \
2500 E \
4 £ \
2000 e \
1500 T L= \‘
5 &
1000 f LT
\
500 = \
. e, B e, | e
5 0 0.5 1.0 0 20 40 60 —10 0 10 20
log N/(4~ - m?) LWC/g - m* MND/pm T/C

Bl 4 AL BB BL(16:21—16:37) 2K (a) S WA &K (D) VP E EAR (o) KR EE (D 36 H BTk
Fig. 4 Vertical profiles of cloud droplet concentration (a), cloud liquid water content (b)
mean diameter (¢), and temperature (d) during up-phase (16:21—16:37 BT 18 April 2009)

M2 R BE (ND BT F 38 B4R (MND) Lh R i
BEKE(LWO) I H 53 1 K FH 3200 ~ 3600 m
ERE 2 RN AR 4753700~ 4100 m & LWC
B e BE b R G K . MIND ¥ B I e B E T T 02

LWC Xt N F MND {538 /0, R Uit % =K R
FEIrEEAL 5 AR AEAE X I A L R I N 0 ) 3
S8 6 I KR S A S AR K BE R R T S Y
o5 8 DATIT {6 R ACHRE 7 1 7 2 AR IS K



/=
198 L

%

537 &

3.2 WS

SRR o R EEAE N LW RS &
F B 2 2 G2 X RBE SR 5 6.
P ARY IEE S 25 ﬁﬁ?ﬂ%%zwwﬁ45HM4
W ARVE 2 N T4 T 3k A 1) A 3 L PMIS 56300 95 ) 1)
S GPS & i 5k 32 0 LL PMS (1) FSSP-100 45
SR ) 25 RT3 BE A B 2D-C 45 Sk 530 1 2 o
RBLFUBEEAE WA B = p ol e RS &,
H KRR TIZIRE = CHLA T3 TR 52 w0 48 1% £

2.0 ¢
1.8+

0.8 Vi
q NLL s !

0.6
17:27:38  17:35:03

oal |
L.«MMMW

(a)

f=]

0.2
17:12:48  17:20:13 17:42:29

[ 5

—

2D-CRLFIREE/ A -

AL A5 FSSP-100 #8181 # BEA /N T 20 4>
em T m XA BA —E B R o 2D-C S50
R RORL T H B /N T 20 A~ « LTI R SE O i AT 4%
DX, MWK . 2% Lk 56 bR . XF 2009 4F
4 H 18 H CHUEAL BRI AT = Al 4 20 A .l
B AN = FSSP £ CGix HLR 9 2 FSSP-
ER B BTED BB T BEA /N T 20 4>« em I B X
i AR FE il (B Sa) Al isf 3 % B 2D-C #6300 /4 R
KL E/NT 20 A4~ o L1458 n] 4 X A7 7R (J&] 5b)
P A Al 2 2 AT — s TR Y

4.07
350 ®
3.0
2.571
2.0
.51

WA ‘WW““WW o

17:12:47

|

17:35:02

17:20:12  17:27:37

15 ]

17:42.28

KL 4800 m -k FSSP L7 BE (a) Al 2D-C A ¥~ ¥k BE (b) Fifi B 8] 42 44 it 2%
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