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Abstract  Based on the data of airborne Ka-band precipitation cloud radar ( KPR) and droplet
measurement technologies (DMT) obtained during a weak precipitation process of stratiform cloud system

on 17 November 2019, the radar reflectivity (Z,) calculated with the detected cloud particle spectrum is
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compared with the KPR observation (Z,,), and the causes of the deviation are discussed. The results are
as follows. (1) Inside the stratiform cloud, Z, and Z are in good agreement with a deviation and root
mean square error of 4.1 dBZ and 4.3 dBZ, respectively. (2) The deviation and root mean square error
between Z_and Z_  are larger in areas with larger variation of KPR’ s radial velocity and velocity spectrum
width, or in thin cloud area, but there is a good consistency in the variation trend of radar reflectivity.
(3) The variation of cloud particle number concentration (N_ ), cloud particle effective diameter and
but the
deviation is generally controlled within the range of +10 dBZ. With the increase of N, the deviation

between the two becomes smaller; when N_ is greater than 200 cm ™, the deviation greater than 10 dBZ is

cloud liquid water content all have certain influence on the deviation between Z, and Z

m

rare. Z_ is smaller than Z when the effective diameter is between 50 and 230 pwm and the liquid water

content is between 0.15 and 0.50 g-m™; Z_ is greater than Z, when the effective diameter is greater than
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230 wm and the liquid water content is greater than 0.50 g-m™>.

Keywords

Ell

T

HEBR AR DGZE Z2 1 2 T B S 50T 454 5 Rt
i v S 3 i 30 TR R A IA TR 2 — B K Bl B
BAAEEZE Y, Ka P = 5 ( Kaband
precipitation cloud radar, KPR ) i i< 545 % 77 In] & 5
R R ki, I 02 TR A RICRT 0] A H 7
e, TR 2= B 3 INVRE - 25 A RS BRI T
2 WZE AL I R B S 8O T Ka DB
IS B BRI R R N 2 o R, BT DL
P = 1 T B A5 R DI 1R BIF 5T 2 R K
PR IE A T RZ —,

e [ R AT R A A 1) Ka BB =
IR (Ka/ W PB) 2 B ik KR 2 19 2%
TROULRFAE " 5 76 B 5L 7 3% o A 1) JE At 1, R 7
IR PG AR - 4 223 R X TR IR 2 Y ) B
SRGAT T RET  RBFAE R P BB ALY
T3k 3 HT T OB TR B RO 23 i e 25 <
T S W T S AR A K i A S U 1 B
M) , N7 T ) R 28 A 3 R L A S T R 1 TR
UK Er e KRB AS R BT R s, AR
SRR BE R 2 BT I B AR A A ok
P RR IS S B B A AR oy A A — B, RAEF
SR TR I, 5 A H T R IR S R R
2R T T 5 TR Ak By L AR AR K I = BE .
BRI 35 GHz = T HFE 12 IRz A
XU 25 B AT A1), I % 22 K 30 7R 8 1 B dls
Bt AT 7B, SR AR AR R RO Y 34
KL 15 GORMFIK B #0858 R K+, 5

Ka-band precipitation cloud radar (KPR) ; aircraft observation ; cloud microphysical structure

by B 2 R 2 TR A I B i B XS Lo, R I = N
TS B SR AR (B BRI IR A B 1 —
vk (HBEAE P PR BT RGN, BR 22 B TS R

AL AT LA BRI = RN S 55
B m SRS B 2RISR B RN
HARI H o — e MR, A SRR Jm PR, a0
RAEEHE UL 25 R 5 = F B IR A A 5
A LASRIR 2= 2 B — 4 ) 25 28 AL BT} T g b 53 B
RIZNTE R . Hi 2= 5 I8 R TR A, %
BE T4, SR ML LI 235 SR 0 LA S B4 e el 2
VERC, L% KPR REAE S ALEURL T PRI ZR 4[] i 2 i
2 S N [ 5 252 - VIR R Y g L S 5 1
B A I AE = P BRI R B R Ak A
ORI KPR M B F I R 48 ( droplet
measurement technologies, DMT) ZER}, XF 1L ZR FLZ 1R
Bz O AR AR T R A 5T T R KPR
FDMT ML 455 | 256 M5k =< B 3k o 7 3k Fl R
SEIBFEZ P GERE, XTI ZR 2018 4F—IRFRZTR
B =B AR = B O B R AE T 40 4
M7 ; Sheng %52 FI F] KPR A1 DMT WL &5 5 | %i4E b
IR P X I 2 4 Gl ) B 4 g R TR R 25 A A T
J&s3HT

DIEROFIE 2R 2 7 B WIS 4 %A (] 3ty
X ) 2= 75 WOUARR 1 T J o3 A, BRI FH 2 56 8 X =
R BT TS S E O R A K & s AT R E R =
RT3 GORE E I8 B 58 B 5 Ka B2 T 38 520 (o]
R EE R LA M 7 T BB AR D A ORI ] A
[l T 350 "KLz Wy ERERIN - 5 AR U — U R K R
AT FERL TR GORE, AR HIC BEIS T 5ER IR AR A



55 3 1

PMETES . — 2R SRR R I HLER Ka B 2 B A TRINRHIE 2347 109

B AR A T, 95 Al — R0 5 H 0 KPR R0 [1]
iR B HEATRT L A3 BT, R0 22 T3 B 2 0 P g
FZERYFEN K AL 2 A R BRI (1 T I, 20 B
FERIIRS BE A AZ AL RRAE , AT IO P b B 2 K I =
TIRGUR R = M RS BAR B2, JF M kG
240 02 P A R AR B B

1 BIERESHE

1.1 #EERE & FERER

A E E 350 KAl Py BRI S 85 H0m)
PLEARI B A X 5 € = R IEAT = B 3, %2
FEE YT B 45 T BLAR M AR LR Ka B~
K =PRI R G AL E R, b A
FHH A9 KPR, = A F 453k (cloud droplet probe,
CDP) 4 =i+ EME R 3k (cloud imaging probe,
CIP) Fl K HLLE & AL R & 4 (aircraft-integrated
meteorological measurement system, AIMMS-30) %5 #1
BRI B A PRI R}, 5 B T R A, UL i
FH DMT i — AR BRI B4, PRk i sm 28 R Bl A ik
B, AT DA EARRLF B A 5

ML#EK KPR H1 3% [E Prosensing /A R A2 7=, % AE
R W R 4t (particle measurement system , PMS) £
fRTH Y B A U [ 25 R ALY 22 35 8 R ik
LR (LIS B A 6.5 ~ 13.0 km, T 150 HF R R
30~40 m, R TEIBACE, 1.0 km 40 A AR TR
5 H-30~-5 dBZ, EEHARSHINEK 1,

CDP R 2z hr T 1) E AR EEE A 2 ~50 pum,
73 30 A4, BEERIALAS B3I 7 B R BRI, 1~12 44
B EARRIFE A 1 pum, 13~30 $4A9 ELARRIRRE R 2 pm,
BT RFENT R R 1 s, CIP 80 =k F H AR
ML E N 25~ 1 550 pm, 53 62 #4 RiAR 40 HE %k
25 wm, AL R AR 2> BE R 1 s, AIMMS-30
PTGl RE RREE U] KU AT RS AI]
AT A5 TR S R WL SCRR [ 16 ] R 19 ],

2019 4F 11 A 17 H #R0CHLT 13:10 TFRIRE
BRALIZE K, 13,40 ®E6 200 m (K EE, T IH) £
IR 28 DR BT T8, B S R RE600 m,
PRApm B P R, TR 600 mo g B2, AH It 7E
Al e Z TS [R] g B2 2 A TEIR P R PRI, 24
KHLEE FREE 4 200 m, HEASRI BiR s, PR
JEEFEHBCH 300 m, B2 T FERL 2 TR EREHR

S EFR I, AR5 b TF 2 58 B R R kAL
AN 33 72 A B o BRI 5 SR 6 200 m, SR AR HR )
RN 900 m, I RATHIB AN 1 Fis

F1 HEHKaiEEZFIESH
Table 1 Parameters of KPR

SRR SHUEIL
TAESR 35.64 GHz +30 MHz
RHIR IEEIIR 10 W
RO 251 dB
Jikoh 58 g 0.1~20.0 s
RHHHIY SR Wk o e i e
(TR MR
Jok e 52 A 20 kHz
KL 3 TR ] B L AR AL A R B
KL T 35.5~35.9 GHz
KL ROR LM (BRI HFE 0.1 dB)
KLY BN 14 cm,4.20 2L Y R PR Ga BF
K25 32.5 dB
H— 5 M T -23 dB
PR BAGEAT FTA
B L R B 74 dB
IR U R 90 5 150 MHz
HFHRL MGHTE , 16 {7 B M A A
AT 90 dB@ 1 MHz # 9%

=

DN AN
NNSHSHSHSAS TSN

TH—20194F 117 17 H 15:04 M B IR 4 R 7, 54 dBZ,

BT 2019 4F 11 A 17 HARD CHL A THILIE
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Fig.2 Time series of flight altitude and air temperature
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Fig.3 Comparison between Z and Z, in the first detection period
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Fig.5 Scatter plot of deviation between KPR detection value and particle spectrum

calculation value of different cloud microphysical parameters
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. aerosol and cloud microphysical properties and the aerosol

%%ifﬁk impact on a continental cumulus cloud based on aircraft
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