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Developing of an Airborne Seeding Device for Powdered Agents and Its Application
in Cloud Modification During Beijing Olympic and Paralympic Games

JIN Hua ZHANG Qiang HE Hui MA Xincheng HUANG Mengyu TIAN Haijun LIU Liwei
Beijing Weather Modification Office, Beijing 100089

Abstract: The methods to destroy developing convective clouds, using artificially generated downdrafts,
were theoretically justified and thoroughly tested under laboratory and field conditions. It is based on arti-
ficial initiation of downdrafts in convective clouds by releasing large doses of powdered agents into their
tops. Beijing Weather Modification Office developed a new seeding device to release large doses of pow-
dered agents in field experiments. This is the first device that seeds powdered agents by airdropping in the
weather modification field experiments of China. Pollution to the aircraft could be relieved when releasing
powdered agents with the device. The powdered agents should be packaged with special box before air-
drop. The new device was used at Beijing Olympic Games and Paralympic Games opening and closing days.
The total 34 tons of hygroscopic powdered agents were released in 9 flights.
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Table 1 The main specifications of seeding device (unit:m)
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Table 2 Outline of device and scheme for flight seeding experiments
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Fig.1 Three conditions for dispersing of the powdered agents

(a) comparison between complete and incomplete dispersings,

(b) typically incomplete dispersing, and (c¢) typically complete dispersing
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Table 3 Outline of cloud modification performed at Beijing Olympic

and Paralympic Games opening and closing days

H i 8H 8H 8H 24 H 9H 6H 97 17H
P PR B B 12 23 T 3 PR B B 12 23 A PR B 5% B8 25 I 35 R BR8£I

FEAE X 1 4 1 1 1 4
f Ak 4/ kg 4000 4000 4000 4000 4000 7400 6600
A/ h 0.43 0.50 0.28 0.65 0.53 1.03 0.92
SRR kg + km ™! 28.57 28.57 28.57 28.57 28.57 52. 86 47. 14




F11H G AR AR HLEOR R A R BT A O DT B AR B AR R 2 TR A 1447

3.2 BEEEEASH

35 JEAE SN B I 8 SRR O 41,26 ~150
kg « km ™' PR 3 4 4O AR i B 7
B BT X1 1 A 320 PR I 2 A AR 7 19 1
VbR, AT LA R . 3803 o A Ak 500 T 2 B
(28.57~52.86 kg « km DB E/NT 35 B4
T I A ERR RO . BT A R ORI A, 2
7 ME LUl 1 2 Al o 2

35 AN I = S I RS E 2
600 kg 75 A7 A5l Iy — AL A3 i o AT ab G 475 it
E ST NIYIER s N (TSRS R S Wil
TRATEF FEAEML X T 2 X B #O AN A A X2
AN AT RE ROV 1 o BRIl DX P 552 it ) 4908 JOAS 2 %
B — B HORE S Ty . B, B i A S8 PR AR O
N R GROF 5 1/

T3 A BE 23 I P A 2OOR B RT3 Y I
HEACFRE I+ BB (29 1,08 g« em Uk
(2,17 g em DH—2F, FL. HEHAEARERH
fCER By ) AR AR AT R BB A 35 ARSI
P B RO A R HOR . BE TERBHE IR,
BILBH A% 326 2 5 1 38 38 i 180 A oy AR 5 2 L v il i
A7 W i A 0 R 4o B FT R E R . EAME B,
— M BRI i AL R B 25~35 kg B 250 kg
ANEE ORI TR A B AR AR T SRR R DL AL T
=il EK

3.3 HiEENER

4 S 2 R P 5 UCOR T R 5
U 5 30 T AR LA SO A 015
ST R A T 48 9 K O )
el

B BR T U A 4 R T O
o 2 B — e 6] 7 76 O 00 T Rl . [l T
U < B A 9 50 3 A e T A
FRAEE AT . 5« HUDR AL (%  ACHL R 153%
S (T o817 9K 5 O € o e A
B F B (G064 B b ST O B T K I W4 4
LA %% R 7 O L 7 B 1 T B T
fe. JE% MO A WAL TR 2
AT, T i e B I 4 e B
o I8 5 RS B PR DR B A
R0 B4R T A4 . LA 2 B 7 T 2 T

e A R T R AT ME A AR SR
AL 1858 B BT L A iy R TN

35 JAAF AN R By 55 B AR W T
[l — AL A . PRI B R T B A D T s i
) o AELAS S 2R — o O ) 8 5 TR A ) R
AL RO . U 2R AR AN A DA T i A
AT T 55 1 B a6 B 2 2 1 A 1 1 v X
Wz (%) IR .

SRy

TR N ="

(1) il 2 7 AL 28 2 38 e A 50 oy 71 46 fi i 5 1
B 5L W E T AL IR O 15 il ad — RSN
QAT IR 7R T SR R R O K O R R B A
R s % B T A T RA AR R R s
8 KL,

(2) i o 1 [ P9 B UCR T T B B A =3 B R i
A TGRS TRBL AR AL A 15 B 5 4 U
SR B TR S o BT e B O IR 1 4 fiRE
J1 - BE IR B L 28 0 0 i T 2 K A oMb 5 A Y
FEARCRE T - BEWE G 12 1 2 V0 ol v 6 AR50 5 710 i
TR Y 22

) mFAERBEE RESITHHAEHH
Hz B AR P B IS0 T = € AT AR 9
SRR M B B A AR AL 77 223 34 W,

(OB A TE A 15 2k 2 Ak A4 - A 3K
L 12 i AN s HUARAL TR B2 AN i 45

%k

(1] o v xauypun. A DR 00 R B A9 ) BBE R O M. 9 A
WL, ke, B B TR JLE: SR WAL, 1994

[2] Koloskov B P, Korneev V P, Petrov V V, et al. Cloud seeding
operations to modify weather conditions over cities: 2003-2006
[C]//2007; 22-24.

(3] B2l LB, A55. — KA T MR 5 5 5% %5
il &S %, 2001, 21(2): 35-36.

(4] wraldk, sk, BT, 25 LT M52 W R K 4R AE 5
B N LM BBt 0] 7R A4, 2010, 32€004): 30-

32.
(5] #AIE. EREMEANTHEHIWEEFRBI] K5.1986,12(9):
29-31.

(6] FAIAE. M AN THZEELBIT] Az g, 1987
(55): 18-25.

(7] Bz, mddfr, B0k, % AT & 8O~ 3 A 4] 50 B
[RI. 58I m A E L7 AE KRB TAEH # AR &2 R



A

1448

% 9 38 %

5 3C4E . 2002,

(8] WFBETs. BRI, dkamk, 45, bt Jas ) fa) b oo K A0 3 1
Taadrl)]. K4, 2004, 30(8): 31-35.

(9] SRR, REEE, JR¥i. Jbnt i Bis W ) < 5 0 & XU 7k 32
S¥dlae o trl)]. K4, 2008, 34(2) . 77-82.

[10] T, EH4e, 28R, % Jvat s 20 8 o R <A
BG4 )], K%, 2008, 34(7): 61-67.

[11] EEMW, ML, RARE, 5. WIZE R G T TR 92 £
MEFRLI]. K4, 2008, 34(7). 75-82.

[12] SR, THSE. M. %5, Jt a0 Bz 40 4N b 140 Oy ik &
A IEAEL)]. K%, 2008, 34(6); 17-25,

[13]  furns, 4tk 42555, 45, 2008 £ W iE 55 0 H A L W
FIPE M RO B A L w0 2B 5 R )], A 5 R 5T,
2012, 17(1); 46-58.

[14] AT, Saar, Tkak, . dbar 2008 £ RZ LI HEH
2 FEKEE BN T R SAE M 4 B )], A 5 SR 58 0F

5%, 2011, 16(2): 175-187.

[157 gk, farms., g, 45, Junt 2008 4F Bis & JF 5 A T
WRAENLT]. A%, 2009, 35(8): 3-15.

[16] &xde, fllg, sk, 5. XF— U 2 vk R 3 56 AP A 1k 30 1 1
IELI]. K%, 2008, 34(S1) . 168-172,326.

N

[17]  FARR, S46, &5, % JLANE = (B fifbmliE e
S REIEL]]. KERS, 2000, 20(4) ;. 478-485.

(18] b m JHLHRI. “95 « 5 « 97 &R AL 2 3 KHLA LI = Al
TR KR IR ], BrEm A S, 1998, 21(3): 44,47,

[19] BelyaevV P, Beryulev G P, Vlasyuk M P, et al. A case stud-
y of cloud secding over Moscow on 9 May 1995[J]. Russian
Meteorology and Hydrology, 1996(5): 47-55.

[20] XUrmk. Sogral, ok, . dbatii N THE = 3 W ALER1E
FENMAIR] PEAGRYES 2006 4 2% N LR IE
WP B AR BT 227 53 2 i SO, 2006.

[21] 3B, T4, w0YE, 4. [EHK 60 AP — kKR
1 S I AR A 45 (0. 4. 2010, 36(10); 21-28.

[22] W7, Bemwe, ST, 45 EKK 60 B4R RPLTE s A4 IR
S A (], %, 2011, 37(11): 1409-1414.

[23] HEFEAE, bk, SSC-2 RIS HIBCHE K B 18 i 4 i 52 5 9F
K1) BRI 1996(4) : 10-11.

[24] MWwBZE, FWW. X178, 5. 2008 Jbot 5% B 2 P %5 H ALY
ZAEL )], <5, 2008, 34(S1): 131-135.

[25] ANIW=Ehr=E. ALHzBE—WEI] sz,
1987(55) ; 43.

PO S 2t 2

A
N
’t((((((‘,

<

PESREIFEAN

FEE FHE
R — A LR L TR Oy F2  FE R 2 K R0 A
SEEER, PP LELEEHIREBEENIRS, X
SEE IR A R K E R AR R IR R B R
SR RA T A R T S N RRINAT O R R
TEAF— K Z AT BAGA TIEE WA R HHR . % 18
ARZLAEE MM TR SR ETE CHE IR KK

A e R L A S R T 2 IR A

16 7 @M 150.00 JC

FEERRSSERETEIT
hFE
U 30 AN MEF MR L W R R R SR T
CEAERE &2 M PSP E NS e i
LA A NS T ERL TN —F 5 KRN
BB R E N EA. B R fE, N ER W
D037 00 £ 7 NG REIRRE 3 o B Y 58 3% . R B 54 R R4
2R RIS 5 T s 2 B A 1R O 1 25 i 31 200 £ 4F i A
25 H MR R AC AR I WA R 42 J T 38 2Z 18] (9 4% 18] 2k
., — B[R ) A0 5 | A0 T S SE A B SR G i I
142 36 R B AR L 4 5 0 AR S s B g it 7 O A
16 F . 35.00 I

BEIN K 7R B B FR I
BRI %

%A R 5 — W PR R BB B 2 A S SR 8448 ANiA] 4%,
T v v B ok 2 0l i DL 1 8 SRR R H X oz g e S, T At
TRIE L7 M B K S 3 B AR L R AR A VER B LU AR
77 T ) BIIE AN B AN B3 DA IR T e A AT 56 ol 1 il A= i
Mm%,

32 JF  ZEMr: 45.00 G

BEEER A
IXR FHE
ZABNBT EEIE 2 RH A F R T E
Bl FEACKRRE FR L (A AR R R Seh R Rl B A
T W0 R R i S M S ) A, AR R 5 AT ok
ARARHE G5BT AR B TR E R B R L5 A T B
e TR I — MR AR A B L D B ARG AR R
BhfEMEGRERESEEENE. EANMATEAY.
BYER K I SER BT A I B aE AR BT EER
4t iz 7H SPD DL R R LT AR E b XA I B R Tk
AT R AT ol A AR Bl B A B IR S
FA A5t nl (6 28 T E Bl AP B ARO 55 N R B 5Bl 2 A 2
DEIE =
16 F M. 40.00 I

S AL AL  http: / www. cmp. ema. gov. en, E-mail: qxcbs@ cma. gov. cn

RATHEBHLIE £ (010)68406961/9198/9199/8042, f£EL.62175925



