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Abstract: Observational researches of aerosols and cloud microphysics have been carried out by means of
aircraft carrying cloud physics detection instruments for many years in Hebei Province, China. A series of
research results have been obtained and published in the fields of aerosols, cloud condensation nuclei
(CCN), clouds and precipitation macro and micro structure characteristics, especially some weather modi-
fication catalytic experiments by aircraft. In this paper, the research progresses of aerosols and cloud pre-
cipitation physical observations over Hebei Province in the recent 20 years are systematically summarized.
The microphysical characteristics of aerosols, CCN and clouds, such as vertical structure, spatial distribu-

tion and seasonal variation, are summarized. Four observation field campaigns for aircraft precipitation
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enhancement operation and the effect test are introduced in detail. The physical evidence of macro and mi-

cro physical characteristic changes in the supercooled water area before and after cloud catalysis is objec-

tively demonstrated. In addition, the future development direction is put forward on the basis of summari-

zing a large number of research results, with some suggestions for aerosol-cloud physical aircraft observa-

tion and weather modification activities through aircraft catalysis in North China.

Key words: aerosol, cloud microphysical property, aircraft measurement, Hebei Province

51 5

TR BRI FRAEFEREE . s K
A K AE B A AR 1 i 2 CER 43 s T R K T
Sy it Ml A 25 AR G A A K R K I T 2 10 ) 3 Ry
TE AL 35 20 1 RUBE T IR R ok B 45 41 0 Tl H
TR W K 1Y 2% 8 [H 7 (Andreae and Rosen-
feld,2008;Li et al,2016;2019; Lohmann and Feich-
ter,2005; Zhao et al,2020), [, 3l 1 W = 1) 5%
Y BRZE R RRAE TR AR FERE AL HLEL, 2745 7
T N TR i) AR 9 5 B

SR BT 2= FRE K Y 520 % T R 58 VR
5 DA B KA PR 2 O E A T X Ak 1) 5 i) ]
waRER: A TRIEES AN B3 AUk DN el T
VoS TS~ WS MR HIC SR O B R S DT 572 Wi 3 < R 5
AR SIS o )4 52 i i U JBORE 71 S 5 BE 45 %
(CCND IR A VKA (IND /] 520 25 (1) 3 49 B 3k 7 3
M2 W 558 A H B =88 B 7K (Twomey s
1977; Albrecht, 1989; Berg et al, 2011; Feingold
et al, 2003; Garrett et al, 2004; Qiu et al, 2017;
Wang et al, 2014; Zhao et al, 2012; Yang et al,
2019) o T A0 I (B H2 28007 1 AN o M B g W A . ]
Jb DN FHR 25, PR A0 B0 B R BT R, — B DOk 2
T = A RE IR A AL L — B E 2 UF 0
RN R Tl HE AN Ry HE TR U KL T i
I A3 X1 2 R K AR 7 AR RS

H1 T 52 b AL R 2 XA 9 5 ) TR JE X
AU TR B K A FE B, 20 28 50 AEARAE -
K& 585. 1 mm. 90 AR A F] 512, 3 mm (B
55,2006) . T HARBEARE A B A HE 2 R L
K HTE I T R oK KRB Z 7 5 H
GG PRt BA B KW ) = 7 2 0y ER AL
A HLIEAT AT AL S 1 B2 A 23 A 2 oK 58 i
A GRS . X T H ET N LG B R Rk U 2
FEIE Ve K B i T I D VKA Y 2 N R s vk

% 3 KA I3 g DL e e R S Sy RORE T K
A2 HERE KT B iR BN T By, (HE, AT
fEAb Z= 52w B K ] 2 i A0 R = i b — ELRAF
TE (1 ME &, B8 1 4 b 2% 18 A7 AE — 2 1 FR
(Flossmann et al,2019) . 4] ¥ 5] A T4 4k = 3%
Re—H LR N TR W K AR Al 55 TAE
A% O ) (6 AR, 2022)

AT 20 AEf AT b4 A N 2 4 BRI A4S B
TCHLTIF R T R a i A RN = B 7Kk 3R LU N
FH AR S R HLHE R AR AR R L CONL & [ K
TR AOUR ) B AR AE UL RN AL 2 e Ak 1k 0 46 40 B A
T —Z 5N WFFE A (E X b b X9 S A 2
KA BRI B 2 e L IR Y R R GE T R A
A LA WA TR BN T KA TR & R .
iz 428 = W RN 15 £ 1Y) e R BE 3 T AR ML TRL
RILTE NS Bty 22 5 Al S 315 45 DX o o 2
TEIE T — ZR 5 S0 W 55 A ) R 0 24 45 L
T B AT AR 0 B A2 3 18 R AT A B
PR ARSCER R IR 20 4F R AT b Bl X I s [
K Py 3L Y IR A 0 BRI AT R ST A
B e AR XU 2 2 E I RAE RS =L
WL AL = AR AR I 5 5%

1 b X RIS = B K ) PR
(RNE VYIRS S

L1 HEBni&g&E

P TN % W 8 ) 2 B T RN LR M R AR
W AT EE . 2003 47, A6 M 36 B 5| iF B AT B bRk
PR HLER PMS i 1 8 R G0, Rk — 4 1
FENA ®HL, 2016 4, i b 45 W 3K —ZL 25 [ £
350HW FIPIHLIE + 38 Wi VRl ©AL, gl il — 28
BEREAT R IR 2 [ K ) BRI 2R G2 1) AL AL B Y
PRI Fn W AR KA A .

TT b DX 2 o K A BRI A R VR L R AHLE &



&2 WG T 20 4 I I DX A0 I B 25 R K O B GE LR F 5 4
JIZEE PR LA B A T2 AT OB Tl RS . TR R T BB R Sk IR BOK BOS K E K

PR i

RS TR T R AOR TR Sk L o BEAG

R 1 AL R = IRER A0 AL AL B R IR E ThRE—

AR KA TR ERE K B R EE (R D,
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Fig. 1 Observed flight track of aerosol
during heavy haze days in North China on
30 September 2013 (Dong et al, 2018)
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