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1.1 JRRAE

A AT A B2 AR ML X 2018—2019 4F AL EK
TR ARINVEE . BRI o I3 R SOk - )
YR GALIERE KR T BSR4 3k (Precipitation
Imaging Probe , PIP) (100~6 200 wm) . 7 4 1 {5 4%
3k (Cloud Imaging Probe, CIP) (25~1 550 pm) | z fll
A IR 3k (Cloud and Aerosol Spectrometer, CAS)
(0.54~50.00 pm) FEZE F 7K 34X (Liquid Water Con-
tent Sensor) (0~3 g-m_3) L Bk 45 A% 1 B0 es (Cloud
Condensation Nuclei Counter, CCN) (0.5~10.0 wm) .
RARIBARM Z2 58 M 557 m B4

7E2018—2019 4 KHLIE = I AL A, 4
Ml R A ELR R0 K o i 5 ) e A i, 25 Rk
Bt BE DR I 18] — By 1 8 BRI (K 1) o Kt
Jo £ 4 1 2 7 X 98 B A5 (20211) 1 H8 00 50 40 e X

Fz1 2018—2019 FEERA =EWABI% T

Tab. 1 Statistics of stratiform cold cloud operation cases during 2018-2019

R H 3 KRG AT (] HEALET ] R[]
2018-04-04 [kt | 10:50—12:58 11:20—12:28 10:52:17—12:40:05
2018-04-13 et 07:40—10:10 08:01—09:30 07:35:19—09:50: 14
2018-04-20 (SRt | 14:13—17:23 14:40—16:28 14:16:05—17:10:16
2018-05-10 [t 15:16—18:02 15:36—17:28 15:21:12—16:03:55
2018-09-10 SRy 08:53—12:18 09:30—10:30 08:56:29—12:07:22
2019-04-10 SRy 09:45—12:45 10:30—11:25 09:35:48—12:29:32
2019-04-24 (SRt 10:30—03:15 10:48—12:20 10:35:39—12:53:34
2019-04-27 VIR 10:02—13:23 10:30—11:05 10:03:53—13:15:52

T - Fe PR R ALt
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R 2250 BT SN T . ke AN T 5| Ak
R S, 2 PR R IE 45 (2001 ) BIFSE R , B CAS
25 I B0 B DL e CIP AL 1 B0k B VR b R ke AR
FHIE
2 LER 55T
2.1 BER=WMEBHT
2.1.1 =KD

ARG BB R = 2 KR IR T34 R
W B EERR R X X 8] 25 K B i SR AU R 43
AR (0 20 M, WHEAR 2K IR R B B X
(BRP-E % ,2010) . 7% Hobbs (1991) #2 H: 19K =
HRRIN B B BLAR KT 2 wm A/ 2 b 0k B R
104> - em ™ VER 2 K XA H e bR e, GE 1T 8 ZRIKJZ AR
=K BURER TE 73 931 H¥ER A 44 340 4110
SR B 25 7K, 25 K H B0 59.97% , 1E 44 340
2H 25 7K S RN B A KR R 0 B 3E 5 M 36 798
20, PR O A K B A 3 Dy 82.99% , 551 B = )2
AR T 0 CRIMASIKIE SRR 26 067 41, H I 25 v
i K IR AR T 0 CRY A K) 308 % R
70.84% .,
2. 1.2 WK

SRS KEG & (Liquid Water Content, LWC)
EfRREE PR IS KN &= R A
THEMAEN SRR, 25 Hh RS K B i ] LA RAE I
K iR, WA SR i N T A TR P 7 R TR AL %
PEREZSE bR . Gt AR X R A K & i R AU
KA (F2) B, 99.62% RS K&HKT
0.001 g-m™,85.09% M A/K & 8 KT 0.010 g-m ™,
47.819% WA /K AT 0.100 g-m ™, KT 1.000 gom™
FITR A K 5 1 RBUCR Ky 14.04% , V- XS K &
O 0.087 g-m ™o NS HE L IX 2R HRR S K
PRI, AR R R T AT AR R I R A

i, R ERUR K> T A G RS MAE
Ty eSS KR SR , BT LRI 2 25 Hh )i 25 0K B
I 257K 5l LA

*2 AEARXEHESKEERTIMESf
Tab.2  Cumulative frequency distribution of

liquid water content in different sections

AR E &/ (gom™) PR %
LWC>0. 001 99. 62
LWC>0. 005 88.73
LWC>0.010 85.09
LWC>0. 050 68.92
LWC>0. 100 47.81
LWC>0. 250 16.26
LWC>0. 500 14. 31
LWC>1. 000 14. 04

2.1.3 iR

2% 3 AR X ]2 ¥ 7K % 1 (Supercooled Water
Content, SCWC) Z2 R 4341 . 7] WL, 80.15% 11k
BIKEE KT 0.010 gom™,37.73% W3 A K & &K
F0.100 gem™, 3R K EFH KT 0.250 gom ™ 1 R
IR 2.70% , 35 V8 /K KT 0.500 g-m™ 45
BANF1.28% , BAEY R K & 0.077 gom s

®3 AARETAKESERVFERS %
Tab. 3 Cumulative frequency distribution of supercooled

water content in different sections

WK/ (gem™) WA 1%
SCWC>0. 001 99. 41
SCWC>0. 010 80. 15
SCWC>0. 050 58.45
SCWC>0. 100 37.73
SCWC>0. 250 2.70
SCWC>0. 500 1.28
SCWC>1. 000 0.91

giit K, B2, = AT 3 600~4 000 m, i
INF =6 CHY XK, B K & B R 0.124 g-m ™,
e KAE AT 3K 0.794 g-m™; Bk %, i JE 47 T 3 600~
3800 m, i /NF -6 CHY Xk, 1 ¥ K & S E N
0.084 g-m™, Fr KAH T34 0.973 g-m™. FIHLEJZ AR
2R AR X3, AR R K S B RE X, A
Sl R .

2.1.4  RTHOREGHRHE

CIP K 2 B0 B0k B IR L 02 A 4R = iRk
Qe BN TEDE AR A1 E AT <% 7 N [ NP 31 P T 3
We B BRI (R 4) I, N5 Tl IX CIP R =
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T B0 KT 10,.20.50,100 9 - em ™ ) B AR
I3 5N 19.06% . 14.10% .6.72% . 2.39% , Kz ki T %L
W20 84 em™ . CAS/INz b 150k B KT
10.20.50.,100 4>+ em™ [ BRI 253 51 0 43.94%
28.54% . 9.54% . 1.57%, /N == ki T Bk 3 H
20 em™,

x4 AERERFEKERRTED |
Tab.4 Cumulative frequency distribution of particle

number concentration in different intervals

) CIPKI T  CASKT ¥ mIXCIP A =X CAS
LA 1831 VN s s NEEN
eeom) BokRre R BkBER ROk EE *ﬂf;ﬁﬂzfi
BUIRI%  BUIRI% BEIR% BER%
>5 23.60 59.76 26. 40 52.53
>10 19. 06 43.94 23.02 33.47
>20 14.10 28.54 16.01 16.51
>50 6.72 9.54 7.29 3.93
>100 2.39 1.57 1.94 0. 63

i — 2 GE T o3 B AS R FE X (] 2 Aok $iovk
FERFIE R B, 70% Lh F b P TRk X . 7E7R
B T>0 “CHIBE = X (FhE ), CIP K=kl FHIRE KL
INF 504 cem™, KT 504 em™ BUAIR A F] 6.00%,
H A A 89.00% 1 = ki 1 Bk B /N F 20 4 cem™,
CAS /N2 R0 F B B AE 34> -em™ LR 105 55K
15.85% , 1£ 5~10,>10~50 ,>50~200 /> * cm ™ A K 3
K 7.45% . 48.21% .24.19% , 7] YLIE = X /)N 2 Ki 1
B BE EE A TE 10~50 4~ - em ™

TE T<0 CH =X, 83.99% 1Y K = ki 1Kk
INF 204 em™ o X EPRE PR E R 91 em ™,
Iz R T B B AT >5~50 S cem™ Y A R Gk
48.60% , {57 T>50~100 4+ cm ™ A5 R Ky 3.30% , # 3t
1004 - em ™ FIBRRAR] 1.009%(F 4), Al W, =k
B EANBTERR 25 IR 28 = X, Bk B iR,
LB /Iy, H 2000 0 B SR A/ 3 ] fig 5 4
FIEML CHLLE 2R = A AR ML 3R 56 .
2.2 BR=FEE
2.2.1 JZEIRZ= AT BEREE

1R 2 BT H0 B RS AE I 5 1 ERAE A
AR, S5 2RI ARG . DURRAREHR 3 A ok A
1 2845 5 CAS /N2 T B0k BE Y B oK 0~77 4 s em ™,

O EAE N 114 sem™, CIP K 2= 0L 7 B0Hk BE I [l
39~183 4~ +em™, Hl fME A 734> -em ™5 55 2 545

CAS 7Nz 3 B0k BE T LR 0~102 4 sem™, FPuls 5 (H
K154 em™, CIP K= FHOK R 0~37 4> em™,
b S 44 em™, RIEER 5k 6 (1994)

FR BT 45 AT, BV U 5/ 8 7 B0 R T
104> em ™ i AR 25 XA HAT — 2 I AT 46 2

200

BB S
B V2 S
C v AEIETPON,
v LG AL
& 1504° <
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g 100 4 o
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S 50TeA
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CASKLFEORE /(A - em™)
BT ok ROk BE IR 2 2R
Fig. 1 Cloud particle number concentration cluster

analysis results
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Fig. 2 The cluster distribution of the CAS small cloud

particles number concentration
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Fig. 3 Cluster distribution (a) and the overall distribution (b) of the CIP big cloud particles number concentration
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Analysis on microphysical characteristics and seedability of stratiform clouds
in middle region of Inner Mongolia

XU Zhili', XU Liangliang’, BI Lige', SHI Jinli', XIN Yue', LIU Motong’

(1. Inner Mongolia Weather Modification, Hohhot 010051, China;
2. Inner Mongolia Autonomous Region Meteorological Data Center, Hohhot 010051, China;
3. Chifeng Meteorological Bureau of Inner Mongolia, Chifeng 024000, Inner Mongolia, China)

Abstract: Real-time identification of cloud microphysical characteristics and seeding ability of stratiform cloud precipitation system is
beneficial for improving the understanding of the catalytic potential of stratiform cloud precipitation system, and providing technical
support for real-time identification of artificial rainfall enhancement. The microphysical characteristics and the seeding ability of strati-
form cloud in the middle of Inner Mongolia were analyzed by using airborne detection data of 8 stratiform cloud aircraft operations from
2018 to 2019. The results show that the occurring frequencies of cloud water, liquid water, and supercooled water in stratiform clouds
are 59.97%, 82.99% and 70.84%, respectively. The liquid water content is mainly concentrated between 0.001 and 0.100 g-m™, while
the supercooled water content is mainly distributed between 0.010 and 0.100 g-m™, which indicates good potential for crystal seeding
catalysis. The average number concentration of large cloud particles is 8 cm™, and the number concentration more than 20 em™ ac-
counted for 14.10%. The small cloud particle number concentration is 20 ¢cm™ on average, and the number concentration greater than
20 em™ accounted for 28.54%. More than 70% cloud particles are located in the negative temperature region, and the particle number
concentration is generally small. When the number concentration of small cloud particle reaches 15 ¢cm™, the cloud region has certain
seeding ability, while when the number concentration of large cloud particle is less than 10 cm™, the cloud region has highly seeding
ability.

Key words. stratiform cloud; artificial precipitation enhancement; microphysical characteristics; seeding ability
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