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Abstract: The ways of Design of two King Air 350 National Operational Aircraft in the Project of Weather Modification
Capabality Building in Northwest China, differentiation and generalization, are introduced. Meanwhile, the principles, train of
thoughts and schemes of modification and integration of the airborne atmospheric observation system, airborne cloud seeding
system and air-ground communication system are introduced. Finally, the way of aircraft modification will provide a basic support
for the following Regional Weather Modification Project.
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Fig. 1 System diagram of King Air 350 in the project of weather modification

capabality building in Northwest China
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Fig. 2 The flow field of instruments that under the King Air 350’s Wing

Advances in Meteorological Science and Technology S&EHT#HRE 11 (5) - 2021



HVPSFIIAMRSL T A, 2 M RKIATE A,
T2 _E 2 BOKMBUKIR L TWC/LWC,  fENLTH B %
#EBrechtel Cvi Inlet 1204 /2 Brechtel Iso Inlet 12004% 7}
RNV R IR GE J75 R E £ 'YL (B-10E6) ,
B T %235 AIMMS-30 (ADP) BL 24N 5 3k i
B, HAIAERLIEEH T 2EGVRIF X P E
B 2R AT AH B B 1R T N AR AR ¥R RE ). R
M SR I LR B2 TR 1, A T 23
PCASP-100X. HawkeyeFIKPR, [ A 4 22 353t
3ANERL, HLAR N R0 22 2% F 1 3 1tk i I R 330
LI BT 7 B B RS, AL P e B AR A
(640X 720) mm’fF B e R HE; 248 kLA ERE
RERGW ZHETHM P, UHBRELCMESRE
M. STFHLEEIIEEAR S, EEAVLEK ARSI
JE IT R IE AR %, TENLIE T 3 2 25 A B 0k
%, AR g SSE A, TSRS R
v, ML E L ekigHE PERLE, Eig L
AR P LR, GPSRLRETALNIR L&
M, HlGEERRARETHRNERES. E5ERR
G RN EGE GRS TFENL. Bonds. BdE
B L) R Pt s e s . RAE R G T T4 R %
BT MANGEERAVE RYLEREEIES L, PUAE. B1E
& LA AE PN 22 2 15 4 I Y b R AR [ 2 T R
B b It CFDAL R B R K 1 22 3 A B Re 6 (R IIE 1IE
B BRI B R4, B SR B T SR B R
V2% 1) 22 B 180 o P B % 57 i B oK, JF HLsde fR
AL E R EOERETEE N .
2.2 Fit=HhETE 350 kHI B IEHIE A igiT

NTHRE AP ERIN AR, st EE
350 H AR KB F S8 L. HLEMEAIE L T RS A
FHEA (S T RAMAT TEAL T

TERHUEERE P, 2238 7 S48 F 4b i 25
LT, AdE1AN28 VAIIAN2 VERIZ ka0,
14N115 VAZI AL ST S 4@ Sk 2 11, 14228 DS 4
LB ORI DORM BT 4 sk 00 (3D o kit
FERONT JE AN a2 T PRI A PR S — it
HRERE LD, R ZTERE& THITZE%EM
BET. X F BRI AE S p v b2 R E £ %
Bl (B-10ES5) , ] LB i BA0 P RAESS R %, 5K
DUEH AR 2 G5 R BSR4 18] 4 A 4 R
FLAH AR R ORI, A HLEE R BT RS 2R 0 = T BRAR
S, ATCUARFFCA R )ZERE . Frhi AR SRS
AR S FT 25 P K (1) 5 M S AT T4 (A 2 00 T 13 (1 30
W T R&NRELRER ML h E T

Advances in Meteorological Science and Technology S&EHZ#RE 11 (5) - 2021 | 89

R e

WAL (B-10E6) , AT LI i B S AE T B =i o 3
R B e, TR R KR P
ST LR SR AT R, AR 5% 200t st w2
BT AT I

E3 SaAMm=imkENSHmE
Fig. 3 The distribution of each aviation plugs
ST HLEMEAIEN T RS, 248k E )
NUSITE2IA N B )5 G5 % 22 2% 1 4H m 2R 3 1 SARMA 2% I JE 2%
FEAE, FEAENUIE T 77 2228 12 v e 3k 102 MU B K

PR . 2R LAY AT 2 TR N R SR
Bl G W A KRB R, 2R G SR R ST I A AR
Pid AR BRRCN B R /e L, JRd i O 2
HlF G, ZEEdESTE FMEERER L. TS
BSR4, 228k B E KL E WL AT B
ZRIERETEBEERS, EHFHTR1EI}
HERA,
2.3 Adez=dhEE 350 kYK IEMNERLIET
55 25 H [ £ 350 WAL R a7 5 TR A PR 1 1]
RSN F RGUAT T 2 Ak stit.
Hep—Zupdb s b EE YL (485 : B-10ES,
E4) #8& T HRELFBHEL (FCDP) , =M=
R L (3V-CPI) . & & & KR 7k i
(HVPS) . KHLZEAERERNMERS (AIMMS-30)
BIK /Wi KIRSL (Nevzorov Probe) . #y#hi A G K
PLFIERR Sk (PCASP) LA K HHA5#E K AEk (Isokinetic
Inlet 1200) ¥ i pha CRAE L (CVI 1205) Fr4H ik



SEBE

Burn in Place
___ Flare Rack

" %| aaaaaa

T

Burn in Place
Flare Rack

WPl

El4 Pt A4 (B-10E5)
Fig. 4 King Air 350 in the project of weather modification
capabality building in Northwest China (B-10E5)

MIRERELE = N AN = A A 9 SVE IR R 4 (M40
SMPS, SP2RIAMSE) RSN RS, FH
EEXT RS IR ERACRFPE . 25 R K S BR84SR A R
MW (REZFNRMFBLIFR) o

A —2ap b b EE YL (485 B-10E6,
FE5) #38T =K TFHERL (Hawkeye)  #l
HBKaW B = FHiL (KPR) . KHEERLNE RS
(AIMMS-30) . SiEBRPTIREER KL (PCASP)
BKAKIRSL (Nevzorov Probe) , FEHTENLE T )5
WL (GVR) Tl T L%EER, T
JRE R A R TR 1 =5 4 3 3 AR N 5L & AL 3k e M = ok

F1 ASLZHEE A (4S5 B-10E5) RMEEHEFRL
Table 1 Detection equipment for King Air 350 in Northwest China (B-10E5)

eS| TEIAR &R L ZFR MESEE
P > JIEWN A ES TN R IEE: 40~50C
SHIRSIZ . GEARMERS :
KATSH BRI TE AIMMS-20/30 Aventoch  WUERE IR RS FIXHREE: 0~100%
PCASP-SPP+200 FEDMT  #ishssUVUARR Rk B IREGE: 0.1~3 um
. . % S vt ST A 3 ﬁiﬁé% 0.005~10 nms
P Isokinetic Inlet 1200 Brechtel SETHCR R Sk SR, 1001
EKHE T, SN RifEiE: 7~15 pum;
CVI 1205 Brochtel Dot slRAE K TR, 15L
FCDP EESPEC Pl =Rk =g 1~50 pm
g " L S Z B T AERCT S 10 ~ 6500 pm ;
ZHEK Vet SHEHAE EE S ZWARL TR A+ 5 ~ 2300 pm
HVPS EESPEC 1A & b /K kLot A KR 150~19200 pm
TWC/LWC SRR A B 0~3 g/m?

a-Band
adar  Hawkeye
AIMMS-20

&5 FEdt A% %41 (B-10E6)

Fig. 5 King Air 350 in the project of weather modification
capabality building in Northwest China (B—10E6)
ik (AECL) TRBE 7 HOUM & FOA s, i X L
W, WA BE N B KR ZHEKER

SER AT RARI G FIRIFR2TR) S

PAZRVE b2 v [ RHLER I P B EL kR, FETT R
TR R AAEALRS, DB AR D) e 8 E M 7E L= o
B E®HL (B-10E6) AT LAME N AFEAELFRFE YL, 1E

=IUBE WL Ka B = HIE (KPR) « HLEkMB4E
Bt (GVR) . MLE# M= #EHIL (AECL) %54l
WAL ST R AT N AR5 AN = A K2 4507 B HI R
W, FEFeHE DU AL ERI Th A8 3 M P A6 2 o E 'L
(B-10E5) 1E 1B R R CAHLE i 8 WK 2 34T
Xof 2 B 7K Ak o 3 5 ) AR 2 v I s B A A e R
HAEHM G RN, R AR g% CHLE
25 TR S o A Ml DX IRA S b IX 35 2 M 45 # 1 AT i 45
I, PABSAE RAUEMLROR (6D o il n e At
RAGHBHE RSN AL, THIBE RS #AE
WRGRESER RS, R a/KBEREN. /Elk
KPR 1RV T R AR b e 1 8 A5 45 T R
B, IR AT DU S0 A S s A e ) B 0t
2 K IR s DA B N g2 me) R < AR AR ML 38R VR A
PR A B EERE R, N ra AL XIS TR MRS
M55 FEHF ) A REFR A T A J15CH -

3 BEZHEECNBESREHER

1555 R G I R0 B4 R S HL B 4
BF LA IS RGR AR
SRS R ERIEE . (RO . 2 A

90 | Advances in Meteorological Science and Technology S&EHZ#R 11 (5) - 2021



T

®2 AILZEHEE WL (%S B-10E6) FRiMEEEEFER
Table 2 Detection equipment for King Air 350 in Northwest China (B—10EG)

eS| fEIFR SR R EFR MEEE
PP Srmes VIEYN - R —40~50 C;
AT AT L AIMMS-20/30 Aventech  HUERE RN R HIHEE: 0~100%
R PCASP-SPP+200 EZEDMT  #lighfe VAR PRk AEREGE: 0.1~3 pm
ISR 1~50 pm;
Hawkeye EESPEC  mREAKRFUAEHRK Z BRKIE. 4R EI%: 10~6500 um;
= EARKLT e 5~2300 pm
TWC/LWC SRR BB 0~3 g/m?
eS| e D RIFRIBLRR: 35.6 GHzs
PRI KPR ProSensing | KalBLATHIL FEMPEZ: 300 75, 1004 150m (AT
GVR (BUEEHD S BT BEICHOTHR: 18331 1. +3. £7. +14GHz
roSensing
A R FIFEWCB K : 355 nm:;
AECL T W % H 0 o S S i
FIHEE) Alpenglow MLEk I = WO IR ORI 2 8 km;

BB R 1.5, 3.0. 6.0, 12m

o=

nmmnoe L B-nd

$OOION 000 K- IIOR .=~ — = [ N
D00000COIDO0O000ON O OO O

kmn mm port far Raman Lidar
150 mm port for Elastic Lidar

00 — = NN

Height (km, Above Aircraft)

Poooo-000¢

WC (mg/m’) £yt (k) Power (¢B)

Dge

e ez e sestum [—

El6 AEAIL=HREE N ERLRITHAR TERE TEREE
Fig. 6 The differentiation and generalization of the two King Air 350 in the project of weather modification capabality
building in Northwest China and the way they cooperate

Bl MR EEE . BEIRGEEEE . e IRSEE ARSI

5, BT HTUER, SRR AT, o, 17 % 2GR H BRI L . HIEER, L
fESEDIRe: B A P RAEIR S, BN AMIR &AM . TEEERE, ARCRAE— ENEURS R
il NTRERGBITIENE, RAXRESHR  NEEESREMRGIIRE, TR R 20 Ak R
H. 26 BRI ENRE LR e B, AT, T’J KA R R GETh RE 7> o BUAN R (4 e vk Re v S0 L
W B ERNBIE LB E ENRR, ARG HETREMARGIRE, USRIERSH LR 15 75

Advances in Meteorological Science and Technology S&EHT#RE 11 (5) - 2021 | 91



e WLV

dvances in Met S&T
o STREANBETEIMS, H5HM0E 0 RERE
KAWMBE TR

5% R G B A AE BAE RN CRAWin
TM0IERS) b, THRAZANZE L& ARG
E. I UK PA K B R AR B o, Hoda R4k
EEUE BEAT AT AL, H T AR . A
HSHRR SR DL R BIEORAF: LA, AT R

SO THE . REEPThRERSL, T 4B RN
MAEGWE (E8) .

N T PRIEBR BT RS R S St BisiH A
BUER AR ] 2 AR ZEH, T IR DR R 22 TR 2
PRHRE, AW RS XAz, %A~ Sefe 2 18] 38 g Hodfe BA
YA R A B G X HEAT B AE L, B R R SLIEAT I
AR

1705 5 7R 7
A
A
\
B[R EN
B B THEHL
A A A
A A A Bk ‘
L3 F RG |«
DL ) SPEC#R:k 4L KPR FHl
BB B I [ DA
TRt & INE
MLER SR 5545 |«

E7 BB SRR EREEXR
Fig. 7 The relationship between the center computer and instruments

WUBAE ST RGBT
l
‘ LT ‘ el M3 MM AT
LA . SR || PR
0 || o B R T
i | Rft 8 Fod P I et e B
4 fieki i | 1L || A

E1Z
Gyl

7N

k7Ibus
E=yill

2N

El8 SR SR I ThRESRA

Fig. 8 The scheme of the integration system

Kl R AR B RE R A  As 10 AN BLOK 0 Bt
REEDNLRE; R 78 L AT Rk ) BEAT
fERT, R ERE X EE, HRIEE B
B IO AT RS Bon SR IC R . BRAEEH
BEHUR LRI P SRR HR 2 S5, ST AR L A

BREL, ORI IE S A%, DLSEBUEBAMES RS
R 5 Fsi]
4 it

PEAL NI H R 4R AL NFEIUH 2 5 38 — A~ X35
AL ARRTRETH, padbs b E E WLk R 1R

92 | Advances in Meteorological Science and Technology S&EHZ#RE 11 (5) - 2021



JENFETH 25 rp [ £350 1 K I/ CHLL AL, JF

MRAE 2 [E 3508 B Hs s, SRl T E R LB

ik, FE, 7R AP GE O R T E Ak

i, ARG RAE A TR @ s o [E £ 350 [ X 2%

R CHL BRI ORI % A, JF e W LA

BIRE AR I 2 MR K G A A0 38 BRI

o IR TR B EE WM AR, Ll

THHAT ZAESS HIRE

Xt ¥ Ja S XN TR w0 RS AT H o 2

E350 WAL AR B AR, H 2k Sk Ak 8 22 7 AL A

A BETE. AR, fEFRAEPETT T, KA 2 R AL

PEAE AFEITH vh T R RN e 4, 5 S0 i i s

BB MR, SRS, NARKRITAE

KPR RS CHLR I A DR R S 1 . 72

FRIETT I, IR R AR BCRs A P 2 i B RN

Bk, JHAEJRSE TRE PR A E 2 1 E PR IR =1

Vet EARFEMITAES, Rk 8t F ™ W%

EWAR G FERAT IS, A R4 B ERR

PR RS, AR R R SRIEEK T, 1R

AR IR

SE0W

[1] #F=F R, 77 &R, 7T iR, 5. 2008—20184F K E A TH MK AH
A BB 2 . B R AR AR, 2019, 30(6): 641-650.

[2] Zhang Q, Ma X C, Tie X, et al. Vertical distributions of aerosols
under different weather conditions: Analysis of in-situ aircraft
measurements in Beijing, China. Atmospheric Environment, 2009,
43(34): 5526-5535.

[3] Qiang Z, Quan J, Tie X, et al. Impact of aerosol particles on
cloud formation: Aircraft measurements in China. Atmospheric

Environment, 2011, 45(3): 665-672.
[4] Quan J, Jia X. Review of aircraft measurements over China: aerosol,

[

L e

b

atmospheric photochemistry, and cloud. Atmospheric Research,
2020,243: 104972.

[5] Liu P, Zhao C, Zhang Q, et. al. Aircraft study of aerosol vertical
distributions over Beijing and their optical properties. Tellus B,
2009, 61: 756-767.

[6] Bt BN, FTmk, % BEFAIBHRAHAFTHE. AL,
2017,43(12): 112-121.

[7] Gentry, R. C. History of hurricane research in the United States with
special emphasison the National Hurricane Research Laboratory and
associated groups. 13th Technical Conf on Hurricanes and Tropical
Meteorology, Miami Meteorol Soc, 1981: 6-16.

[8] Laursen K K, Jorgensen D P, Brasseur G P, et al. Hiaper: The next
generation NSF/NCAR research aircraft. Bulletin of the American
Meteorological Society, 2006, 87(7): 897-909.

[9] Wang Z E, Wechsler P, Kuestner W. Wyoming Cloud Lidar:
instrument description and applications. Optics Express, 2009,
17(16): 13576-13587.

[10] Wang Z E, French J, Vali G, et. al. Single aircraft integration

of remote sensing and in situ sampling for the study of

cloud microphysics and dynamics. Bulletin of the American

Meteorological Society, 2012, 93: 653-668.

French J R, Friedrich K, Tessendorf S A, et. al. Precipitation

formation from orographic cloud seeding. Proceedings of the

National Academy of Sciences of the United States of America,

2018, 115(6): 1168-1173.

Pokharel B, Geerts B. A multi-sensor study of the impact of

ground-based glaciogenic seeding on clouds and precipitation over

mountains in Wyoming. Part I: Project description. Atmospheric

Research, 2016, 182: 269-281.

Liu Q, Quan J N, JiaX C, et al. Vertical profiles of aerosolcomposition

over Beijing, China: analysis of in situ aircraft measurements.

Journal of the Atmospheric Sciences, 2018, 76(1): 231-245.

Liu Q, Ding D P, Huang M Y, et al. A study of elevated pollution

layer over the North China Plain using aircraft measurements.

Atmospheric environment, 2018, 190: 188-194.

Zhao C F, Qiu YM, Dong X B. Negative aerosol-cloud re

relationship from aircraft observations over Hebei, China. Earth

and Space Science, 2018, 5(1): 19-29.

Yang J M, Li J X, Zhou Z M, et al. Spatial distribution and

impacts of aerosols on clouds under Meiyu frontal weather

background over central China based on aircraft observations.

Journal of Geophysical Research Atmospheres, 2020, DOI:

10.1029/2019JD031915.

[11]

[12]

[13]

[14]

[15]

[16]

Advances in Meteorological Science and Technology S&EHT#RE 11 (5) - 2021

93



