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Abstract: In order to study the influence of two kinds of cloud seeding agents, glaciogenic agents and hy-
groscopic agents, which are widely used in weather modification, on microphysical characteristics of aero-
sol particles produced by combustion in natural atmosphere, an experimental study on the combustion of
seeding agents for cold and warm cloud seeding in clear sky was carried out based on a weather modification
aircraft equipped with aerosol and cloud condensation nuclei (CCN) observation equipment. The results
show that the airborne detection equipment could not get the microphysical changes of aerosol particles and
CCN before and after the combustion of glaciogenic agent due to the limited observation scale of the aerosol

equipment. However, after the combustion of hygroscopic agents, we found that the aerosol and CCN
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particle number concentrations increased significantly, reaching 1772.4 ecm™* and 1809. 01 cm ™ * respective-
ly, which were more than 4 times of those values before the hygroscopic agents combustion. Most of the
aerosol particles’ sizes were below 0.5 pm with peak diameters decreasing from 0. 17 um before seeding to
0. 14 pm after seeding, and the peak value of particle spectrum was 4. 8 times of that before combustion, so
it had the significant characteristics of forming CCN. Based on the observation results, the nucleation rate
after flame catalytic combustion and the new catalytic ways are discussed. The method used in this aircraft
experiment could provide scientific references for further studying the physical and chemical characteristics
of the particles generated by combustion of cloud seeding agents. Furthermore, the research results could
provide objective initial field data support for the establishment of cloud catalytic models, especially for
warm cloud catalytic models.

Key words: aircraft observation, aerosol, cloud condesation nuclei (CCN), glaciogenic agent, hygroscopic

agent

5 "

N L2 RSB INR = FE K B 28 0 A 2 il
Sy PN b IR C IO PN RuR W AN
T ) J5 1) K o S PR A A ok R s s . H
H g5 ) 32 N 5 e RS 07 a2 s L. &
ML KOS I8 3T KR AL R IR A ol 2
AT ARG, LIRS 398 i B K 7 85 5080 55 == A K 1y H
19 CB I 55, 2017 5 B 749 Z8 AR 1D 5 2006 5 3 98 33 55
20200, HATE PR 5w RS I i 4057 32 %
AN LK B8 0 A e A = k38, AL
URAZ AN ) 2 T8 = AL W 1 i Ak 77 3=
BT = MR G =iy X b, % e £
BH MR = ] AN Lok Cn Ak 42 45 5%
30 o 7 AR V2 700 CAn T oK R RUAED AR LUK g Bl R
hng s e . © SR 2050k I AL AR
i G BURE G NI K FURE R R K X o R N T i1 i A
T &MY I % (Rosenfeld et al, 2005; Dong
et al,2020;2021;2022; Wang et al,2021), Mifk4R
RS W R Z N Lk B, e 2 oK 9 iR
1o S TR A B IE  TE Y  EAR R A5 B Tz
B/ R4, 20215 BL i 45, 20205 3 A B2 4%, 2021),
Blair et al(1973) F] F W = B %5 » K IZ LT
AN TR RA R BTk i A R A% K% 5 IR B DD AH O
1M 52 B 25 PN 25788 1) B 5 445 s 000 A ) A% R
FIGIN T AHE R R . s AR AR 32 2 DL
ALy T EEH W2 98 = I 8 3 S0 g
WA LG & ML T S 1) 2 b A O T )

BT AN AL SR R R SE L E R R HUX L ) o
R X CHLA o 5ok E 2R R 5% o
AR ALY 7 125« 38 3 R G R Ve ) o i A =
(R E B FBRIEF, 2004 s FEBEEE S, 2005) . fEmAE
S5 VU AF L 28 [ S b TR 00 W M 0 A% e 1k L 75 3
T 2 AR R R KO R 0 G2 T A5 R OO IE AR
2009) o LT 38 I SRR T ) A 2 RIRL - RUBE X
T AL RICR R U AE & O 5 L LAk R 07 TR o 7 2k i
AR S IS s 23 O A A B AR I 4o 7 o AR 6 A
A~ 80 nm BRI RE R 0. 15 pm e K
iK1 pm BRE - RER 3R 7 ROBE 5 7 0. 005 ~
0.3 um(BE/NRUEE, 2021) L 111 B 2 44 770 A B2 e —
BERZTE K 0. 5 pm MR (IR IE 445, 2009 ; i £ &
FIREG2 2004 5 B HE . 2008) ,

—JRAE T+ BA5E 2EAHE A TR) 4 BRUA 23 AR R A
o= N HEA T R A (kT . 20065 4% 49 R IR
BR.2018; R IEZE %, 20195 L H %, 2016) , i fb 28R
2 UL AR 3 OB/ KOS 20195 X1 i 5%
2019) ., Wk EEE(2000) 8 5k FAS W) L1k 4R & & 1
JE 00 BEE LA A0 A0 2R AT A% S A T 45 s A 0 A<
LT T LA B A v AR IR A A R B R A TR

SN, A4 (2006) Fi H A AL R Sl 254 D ) 4 22
PE . TR T 00 A R R 08 I, AR N s AR A
14 52 W) 25 TR 73 R 98 5 T 80 118 A A1 700 A0 ek 1 1 R
JINTFIESCHR FE o DATTT 532 M A A 500 11 oAz 258 3 17 5% i)
AR . AR CHLA T F (5D ML, 78
FEK = 2 sl B AR KA ARV B J5 2 X
A At A 5E 00 7 SR T B B KA A
M) 7 SRS ARL ) e A 3 0 0 i AT G . T X S ]



% 839

58 I S - I UK R O A A 5 WL 2 A A B U IR CON TROL LI 3 48 73 A 987

AT 58 A AT b4 N TR K S RALE L
G P T — kA v B VKGR R P A A 7R A e 1
L g O R AL ER B B R I 4 ot X
(PCASP-100X) Fl 2= #E 45 #% 1 £ s (CCNC) X i vk
T R T A8 A R0 AR 5 ek IO 194 4 Ml X8R A P 0 AT T
ZE LWL L PR AN E SR T AR SRR B R TS A I &
= BEAS % (COND iU 3R 19 728 Ak, 0T 199 288 44 £k 5]
WRBE Ja X AT I B A% 2 ) 52 e i AT T 1R A
I3HT

1 RIGHEN

1.1 RBREBREIXEES

KATIRE H W 2020 4E 7 A 6 H, RITHEEE
U B KR W P A A )R b i 3 3 7 [R) — 1k 5
X CE D, 8 XA T 1 58 8 B 1 X, 3% X3 LA
gl hy L DI N KT PR iR

W H, ©ITRIRRAWE W, L Jo%E 5, Wl
E LI IR L Ry 30 C L R Ta) Ry 7 XL, G 4 mo
s ULREDLEE R T 10 km, 454 BRI A RS AR B
O ERAS P40t %0k R SOE 358 (I 2) "] LLA
R X 7E 500 hPa f1 700 hPa {3 T4l J5 i Jb S 758

o

0
40°N

-2

-4
35

-6

-8
30

-10

1

()
05 110 115 120 125°E

HlH,700 hPa JR MR T 60% )2 KB /N,
1.2 W% & #0246 5

AR YR B T G A N TR e KA 0 Y A
[ 350 HER KL, a5 o2 B 2 A LR FR I 1K A
A BIRIR T BR R B B I R B 43 6 A (PCASP-
100X) \ = BELE B E A (CCNO) (FEILEE D),

114 115°E

Bl 1 202047 A 6 HikE: €17
Wigk AT X 3
Fig. 1 The experiment area and flight
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(a) temperature (colored) at 500 hPa (contour, unit; gpm),

(b) relative humidity (colored) at 700 hPa (contour, unit: gpm)
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Fig. 3 The flight track of the aircraft during
the two catalytic burning tests from

10:33 UTC to 11:28 UTC 6 July 2020
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