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A Study of Microphysical Characteristics and Seedability of
Cold Stratiform Clouds in North China
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Abstract: Based on the integrated analysis of the cloud data obtained by digital radar, and the particle
measuring system made by DMT company, the main cloud physical parameters used to identify cloud seed-
ability are proposed. The vertical distribution of cloud supercooled water content from 0C layer height
(1500 m) is calculated as follows: the cloud water content has a maximum of 0. 416 g « m * at 400 m
height above the 0'C layer, then as the distance from the 0'C layer height increases, the supercooled water
content in clouds decreases, rapidly reaches to the lowest at the 600 m height above the 0°'C layer, from
this height to the cloud top, the cloud maintains low water content. Only when the relevant cloud particle
concentration obtained by CDP probe of DMT is larger than 30 cm™*, would the cloud area have certain
seedability. Furthermore, when the particle concentration obtained by CIP probe of DMT is less than 10
cm *, the cloud would be highly seedable and otherwise it is generally seedable.
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ability

x 2007 4R I PE A BHE BT H (2007031106-2) F 2010 4F o [FS4 JR) 2« 55 0 30 90 85 7 o5 T il 55 40 =5 3 SO TF ORI 3T H (2009Z0033) 3E [
veh
2010 4 8 7 ARG : 2011 4E 6 J 13 HiE & fa
R PhR, FENFE S BOK W HELS N TR RSB, Email: fengdichen@sohu. com



410

PN R 4 AU 2RV = e /R SO B R A B A T8 T AT A R BT 5 1253

15

JRIR = AR A SRS — P SR RE KB K.
RS (UL A0 43 A7 2 B AR 2 4 6 R R K e
IR M A = oK kB L = R BE R v
KEBARX WHRBEREAL. L5 N
ARy S A LY. 1950 4, Bergeron™ gl
PEH T B R =L = 7 R R K BL] . Hobbs %51
1 Herzegh 2517 % 08 10 -t 1F 52 76 B8 5% W 47 1 96 %
B AR R - = ALE . BR =
FOIUHEZRYE = 2K E A &R0 EEREK
SR VEZEMACTEET R RN LR 32 4E
XSG . AR AE TR E A T H X R A — 2 0 )
TR U R Y R B T 2R & AT
RSN BT ECE AR R A T2
B AR D IR A BRI BT TR R S R
KL A T3 W A T REPE . A AR
— Y ZR BBV T IR m Ry it
BRI BLEEH  A3 BT T BT I o AR . JBRE
WUTE 20 Al 60 AR B T — AR R B B KR
TIC R ML BB 8 2R = W 2 HE5 0 7y =2
UK Em )2 b KRR K )Z

ZPHRKEREAPEENMYBERZ
— AEREAE N LI TAE iz i B AR 0 &
B OERE = N LW &S =il
BKEREREZENSHZ ", M Bergeron
P& 1 G T UK AR K A L KT 2 N DK i B AR Y
KBRS T A, b B K & w1 20 & ok
b Ve B A3 02 1 B 2 UK A R A i R K AR
M) BRI, Bk, X REK I Z R B it @ K & i
O3 ATRRAESEAT A ST AT LU N TG R A R
FRAT ¥ AR R KA X R AR i L 9D SR 3 1R
HAETE RS B 3 — 3 N DI 0%

LI PG A8 N TR R 977 8 I 2 2 ) P 5 3 1 5 0 kL
T E R (DMT) 78 1L P 2 B AU I A1 37 38 55 X
XF 2009 4F 3 H 11—12 H W FEK 2R = 1785
. X2z R T 15 3k (CDP) fir BUS: A9 00 %6 R R Ay
o KR GOR AT AL B oA R s e K
TE 2= v B 43 A5 FRAE (5] SR P JB 5 30 1) = )23 M A A
U3 BT = 254 B 7K OB ek 72 B B KR 2 AR = 1
T FRRFAE i — 20 T R K = R I E5 40 S B AR %
IKIE BEATLEE o Sy N L3RR AR b £ A3 230 R 4

AW AT RBGUAE M D R © AT =, X =

K XA EE 2 7K KB 0 50 R g O o 1 D iEE T 2
CDP #3 Wi 2) = H K F 2 pm [ 207 Bk BE
i 10 4« em B BAE R B KX X — H B Vail |
Hobbs & A 7E TAE W -9 W+ 74 BF F iE 47
3 K TR (PEP) H

F T K T AR K YRR AR T R 2 Bukokn i
KRB HFOREJRAGS KT 25 pm A
VKR AEAERT RIS 3 1 2%, Bir DA VKORL F il &
T AT RUEE Sk X 4 TR G 25 3 % R T CDP %6, 7K
B35 R 2 2ok B R Sk (CIP) Bk, K i
55X E AR R R, BN RE K
F 300 pm [ ERIRAE B S S iR HE Onol969 45 11 iff
FAER CHBE KT 300 pm R M EA B K
FIPE . FFIF R Rl VR A V8 25 0 . X — &5 3 a0k A
300 pm RUBE R FE DX 43 0K L35 B 400 BRAK B 5 kL T
R HERE KR T EHR R Sk (PIP) BE R

IR

2009 4E 3 A 11—12 HILTG48 B KT A fa &
BR=WEAKSRE, WirRAERIL—TEEm. 5
e 2 A B A ) A — 3,

1.1 X8E=

3H 11 H 08 if, & 1 #] WL ,500 hPa & 48 A
LU PG 37 ¥ 1 A VY B AU A . 700 hPa 521 & 4t IR
Fh R AR A R RS . TR S ER
BORFE AL B0 X 3 F 2ok [ 6 A A A
SV b DX (1 ¥4 A R T o i THT VA 4 07 B A F 2 B RIS .
20 0,3 11 H 20 B 4% 1m0 28 1l vg i, o i 8

K1 20094 3 H 10 H 08 B} 500 hPa [
Fig.1 The 500 hPa synoptic map at
08:00 BT 10 March 2009
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Fig. 2 The 500 hPa synoptic map at
20:00 BT 11 March 2009
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Fig. 4 The maps of (a) flight area and (b) spatial flight line on 11 March 2009
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Fig. 6 Satellite IR (a) and visible (b) cloud images at 19:00 BT 11 March 2009
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Fig. 7 Vertical distribution of the
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detecting on 11 March 2009 (unit; m)
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Fig.8 The number concentration (a), average diameter (b) and LWC (¢) of cloud particles sampled with CDP probe
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Fig. 9 The number concentration (a) and average diameter

(b) of cloud particles sampled with CIP probe
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Fig. 10 The number concentration (a) and average diameter

(b) of cloud particles sampled with PIP probe
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Fig. 11 Two-dimensional particle

images at some heights

JERRTREM AL 107 A« m P80 10 A~ » em ™, HRAE
X—FHE T Y i E L 10 A« em B =
H A 2 R K AR, 5 AGE N T UK A% B AT AT fg
il FLEG A R B K . B B B 2 3 VR B B K3k 451 A4S
eem P, 163,64 c em G, MUK SR M E B
L0 e em R R AKEFE . BARRHAL
SR A
3.2.2 Z=NET R E & T AL

KT T RAS RS AL ) RS R B oK Sy AT
SERRAE (B IK TR ML B N T35 W A AT 4% 1 oK )
RSB 7K 3 4 A E A P E LR 12 45
T 3 R CDP #8012 R B0k B N
M LWC, CIP L 80 0) z= th RoBLF 30 2 N, . T
SRR L 2 BEGX 4 A9 B 1) TC I OO R R
]2 S W s AR B & Be i = 2 i o 8
H5) T3 4, 5 1 23 90 % 45 B AT A T3S R AT 45 7
S3HT

MWE 12 FTLE . s W 8Ok B N &K
4324« em P ER/MIR 0011 A < em L P E A 22
AN, Co BB T REBRI, & 28 S 4800 21§
Yy BRI AR AL R LWC Kl 0.42 g« m ™, 8%
INLFR 0, Cy Bz Tl 80K B VIS 7K & 2 R0 UK b 4K
B 18 L B — DA 32 B R B KORL F B IS BRI K2
C, B RHLARS: T [ i BB AR /N, G B 20
08:34 #35 0 C2E/KF %47, MEE RHI [l &
(O T LLE W0 CRA B W iRl ik 2 5o, ml ik
J2 5 B I 1] 38 5 B A BT 4 i L 0 R TR AR L UK
Fl At 3 AKCRE Bl 5 45 i LAY R B T AR 2R = R K
P B HOK 2 C BOkATE 0 CR MR
M 00 2 350 9 B R A 3 k.

M0 B B4R B ROk B IR R T —4C
i CTP £ 31 (4 25 Sy KO KL -, 7 HG R 5 A 3%
AR AL L 2 Ny AT 10 A4« em™?
I A — 8 AT 4% 2D 36 AT DL AR 4 CTP 45800 fry K hE
5 BEHE— 2D T 2 v a) B B B KN OB MR
FWe T B AR = B K GBI iR D kL~ 19 22 /0 2R
NTLUK G B ARGk NS 2 RAR A A
PEF 2R B AR DI Al e BE R R 5T AN UK i » Al
RE A B ACRL 3 22 30 /0, B0 TR 78 o g o b
BE7K o BT A RORL 3~ BE R mT B BE /N S Z IR 9K
I UARI 3 A A8 R B9 25 1) 9 FRL N B2 AT R Y
B TAHRL ) Ny $/0F 10 4>« em ™ X HEH &
X T TR A R L Rl e N, RN T
10 4>« em ™ * R $& K AT LUK N, /N F 10 A
cem Y PR o AR XL A5 U R R X
ZHRIX 4 DY AT E SO 4 i A R AR
SoBL iGN BT s . NIET 13 20kE 138 20 A 7] LA
L 7R A K B FE T 2000,1800,1500 m 2§k i 1
T 5 OBUIEE A s HL 3% 58 B SR T 3 v K e R Y
1700 m & &, 0C 2 1500 m WE{H H &N 29 pm,
1700 m Wefd FL A% 24 pm, A] WA = LWC & i &
BHBRARE = H Tk, B 13 iR A & =
T2 g B U A3 A1 X e SRR T TR K.
KL T W BEAE LWC B i BE KT LWC B AR I B
. AT WTE LWC BARN BAFTE VK S fh R A R DL K
P2 B UK R D o 1) BN RO v =i o i LWC
e I BT LUBA e B L) Ve T AR AE S 3
X UL VK S FhobL 1R = g %K =i 77 A T FE
A5 2 v 7K 5 B B AR 2 T 2% R RL 7 B0k B2 IR HL
T A 17 A KRG E R - Rk 1 L3 A 5
£2 20:06—20:11 DMT Fl B EE
RERRHATEE
Table 2 Cloud microphysical values sampled

with DMT probe and cloud seedability
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Cy 209. 8 0. 005 0. 04 0.63
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Fig. 12 Temporal variations of the cloud microphysical values sampled with CDP probe
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Fig. 14  Vertical distribution of the number
concentration sampled with CDP probe in
ascending flight (a) and decending flight (b)
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Fig. 16 Vertical distribution of the average diameter

of cloud particles sampled with CDP probe in
ascending flight (a) and decending flight (b)
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