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20 tHad 70 4R 3G E AR T AL = ok I &
Z 4t (Particle Measuring System, PMS) , iZ WL &
Getd % i 1 BLAT ok 7 8 Sk FSSP-100 (forward
scattering spectrometer probe), il & %7 4% 7 [F A
0.5~47 pm. “HEEHE =Rk OAP-2D-C(two-
dimensional optical array cloud probe) , Jl] & ¥ 1275
[l R 25~800 pm FI 2 56 B B AR+ #8 % OAP-
2D-P (two-dimensional optical array precipitation
probe) , Il &k 125 FE A 200~6400 pm,

20 42 90 448, 35 E DMT (Droplet Measure-
ment Technologies) /A &l Bt 3k MO & T = ki T 1% R
3 CDP(cloud droplet probe) , 22 3 il 12 %0 42 75 Bl Ry
2~50 pm W) =R, =k F ER R & CIP (cloud
imaging probe) , ll & ki 1275 [ o4 25~ 1550 pm (A]
PEFE 15~930 pm) 1 2z 1 AR F 1Y RE FJE AR
[ K IR 4% sk PIP (precipitation imaging probe) , A]
I A2 L O 100~ 6200 pem [ 7KORE - 1Y RUBEE AT
B 53 oIk A BB AR Sk PCASP-100X
(passive cavity aerosol spectrometer probe), Jl] &
BARIEEN 0. 1~3 um B BRE Fikofi. o
BEah %+ B 2% CCN-100/200 (cloud condensation
nuclei counter-100/200) , 2% i 7 & /K 1= {¢ Chot-
wire liquid water content) , | B JE & 0.05~3 g »
m [ = RS K i DA R e AR AR IR
[NE X IIPN /@ AR SEE AN

1979 4G & i) 32 [E SPEC /3 7] (Stratton Park
Engineering Company) . J& i W 87 il 1 28 LY = K&
AKRLF A A% A% = kL F B8 L CPI (cloud
particle imager) , —4E 37 A GEFEREAY 2D-S (stereo) ,
PR 2 % PR Sk PR R ] H % 4R Sk FCDP-100
(fast CDP-100) fil FFSSP-100 (fast FSSP-100) , &
R BEAR TR AR T35 X HVPSChigh volume precip-
itation spectrometer) , CPI 44 & = Fi T AR AL 3V-
CPI(3-view CPD 4§, J& AL 1 I K 2 3 i 1Y == F K
KL AL ARG 36 [ L BOR R ) B AR
KT 4B =BT 4 HOLODEC (holographic
detector for clouds)™™!, AJ & 1 R (3L H AR
23~1000 pm) , = 4R A 4 vk + KR, 2 8
555 77 125 04 A0 A SR R AR RS AR AL - R B8 25 <
TRE TR N B R )KL F

Wit A e 1 o AL 28 2 i 0 I e S8 1) L 5 3K B
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- 3P RAS PR B 05 B0 5 38 R RS 55 1
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i), M 2007 EFF GG B KSR A 8 T 245 H
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H o G R 2 I A B A Sk 1 R K E R R AR Y
AT R & ML 2 BB T35 5 8 A
WHH T 2011 4255 3 B AL 4G =R 1AL (ZBT-
CPS) . z i T MALAL (ZBT-CPD) Fl [ 7K kL 1 18 451X
(ZBT-PPD (ML EE = R0 F 0 5 R 58, °] 0 S0l 0 3t
FEIEH N 2~50 pm B 2K T35 25~1550 pm 1 =
L BEUZ RS 4341 K 100~ 6200 pm 9 [ 7K R &
BGE A . ZENLE 2 BRI RGO 7E 1L
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A JE BN

P SV e TR A Y AR T AR AR AL
X7 T AR AR I O X T T — S A g
FIFHLE PMS-PCASP £ 3k WL I i) 2004 4F 2009
ST ZE A b DXV VR B e KA Rk 107 ~
10" em °, FZELLAH R L F ¥R AR R 0. 21~
0.31 pm s VA RT3 52 00 (2 W o3 A 5 e i
WA B RS T A 5% A v AL s ey
VS R ORI 0D A SV IR R R ) Tl
B i 5 KRR Z 45RO YA 3¢ 00 iR E XK R
Ve FE A 1 8 1 SR AR e A I MR R AR 4 A AE
4500 m &R LL N KRJET
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THB . R R BE R R X R B4 5 0 Y AR A
et BRI B S I 6. S A A s A N
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ZERLIY FL B ARG /N T 2096, 5% S i T 32 31 =) b e
DX 3l b T 95 % 1 52 . T A RS R R A R
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SR B 2 W 45 A% 00 e A SR AR T AE 4500 m 5 B
DA BB RARZ PG AR SR 5 3k 50 26, 16 BH 3k 45 kR
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F 300 pm) 55§ (HA KT 300 pnm) B4, 36 /R [
I JZ RS 2 HP UK 5 S A I — BB AR, vk S
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HAAN 0. 1~0. 3 mm WKW E R26.2 L',
HAEN 1 mm FEEFRHE Ry 0.18 L1 I &M
=ken 55 &R E S = TR B U0 AE O,
SR EFMN. ahikG ST RN FHEKER
RET, 19881989 4 5—7 H FI 47 96 BURE #5 %t
TR K2R 2 R R K LL R R G L
MBS s T & 2 227040 20R = ok vk B AR
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Y. ¥AEAL 2003 4E 2004 4F H Bk 2 PG KA 2 R
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HL 35 @5 1 2 29 4000 m, X ) 2 T0 R 5°C , Ui B
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PR 5 94% W EE IR F] 10° m YR 5 50 %0 . 1 X
o7 R R 77 A B R 1R 2 B R K 2 T R B AT A
2% WL F 10° m P AR AR M HAE KT
200 o T IR A B AR BE TR 09 2 B = v
6300 ANFEEREM AL 5% . B RIEKF 2 km
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R VKR VR BE B KAE D 1062 L1, 7E —6.8°C 2
Qb SXBRRRAE T KT B A AR R =
YT R e JE AR 2 i 3 v T O T
Hh S b DX T JR T R e R I s R R R ALLE A

ML AT WA T —SE i SO . a0 % B g X R
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Abstract

Aircraft measurement is an important way in observing the phase, distribution and conversion of
clouds and precipitation particles in clouds. The data of aircraft measurements are the foundation for clarif-
ying cloud microphysical structure and precipitation formation mechanism, as well as the parameterization
of cloud physical processes in numerical model. The main achievements in technology, instrument and re-
search of aircraft measurements in China are summarized.

The aircraft measurements of clouds and precipitation started in the 1960s with an airborne aluminum
foil sampler in China, and then size distribution, number concentration and images were acquired with a
microscope. Early in the 1980s, the particle measuring system (PMS) was firstly imported and used. Af-
ter 60 years of development, China has made important advances and achievements in aircraft measurement
platform, airborne measurement technology and research in cloud microphysical processes and precipitation
formation mechanisms. Some important research results are summarized as follows. First, the properties
of atmospheric aerosols and conversion into cloud condensation nuclei (CCN) are found to be closely relat-
ed with atmospheric stratification, aerosol origins and secondary aerosol formation. The atmospheric in-
version plays a critical role in the accumulation of aerosols in low levels. The secondary aerosols formed in
air pollution events have low conversion rate as CCN since the aerosols are fine particles and need higher
supersatuation for nucleation, and the high-level large-size dust aerosols have higher conversion rate. Sec-
ond, the microphysical properties of stratiform clouds and stratiform clouds with embedded convection are
closely associated not only with cloud-top temperature, water vapor content and cloud thickness, but also
with the location in the high-level trough and cold/warm frontal system. The embedded convection region
has more supercooled water and the riming process is critical, and the precipitation formation follows the
seeder-feeder mechanism. In the thinner stratiform region, the supercooled water content is less, deposi-
tion and aggregation are dominant, and therefore the precipitation formation cannot follow the seeder-feed-
er mechanism. However, when clouds grow moister and thicker, the deposition, aggregation, and riming
processes are dominant. Third, the microphysical formation mechanism in winter snow events in northern
China are mainly due to deposition and aggregation processes. Only under the condition with plentiful wa-
ter vapor and deeper cloud, the riming process is important. Aircraft measurements are important in verif-
ying the microphysical processes in numerical model, however, the current studies are only limited in di-
rect comparisons. The improvements of microphysical processes in a model through parameterization of
aircraft measurements are very limited. In addition, aircraft measurements in convective clouds, warm-rain
microphysics and applications in cloud seeding effectiveness evaluation and verification in remote sensing

observational data are still insufficient.
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