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Research on correlation between reflectivity and liquid water content
around the 0 °C layer in the clouds by airborne detection equipments
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Abstract An in-situ observation cross convective-stratiform mixed clouds in Shandong is carried out
using an airborne Ka-band Precipitation cloud Radar ( KPR) and DMT ( Droplet Measurement
Technologies) particle measurement system. The correlation is researched between the obtained KPR
data, which is processed using flight track correction and data interpolation, and the liquid water content
in the clouds calculated by the DMT particle measurement system. Two cloud fields are selected from the
clouds of test flight and the flight are divided into 9 periods ( cumulative flight of 18 min). Three of them
are relatively well correlated with correlation coefficients exceeding 0.7, and the correlation formula
between KPR reflectivity and the liquid water content in the clouds is fitted using the period with the

maximum correlation coefficient. Based on the analysis of characteristic parameters, cloud drop size
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spectrum, ice crystal spectrum, and typical particle images in each period, it is found that the

concentration of large cloud droplets is higher than that of small cloud droplets during strongly correlated

periods, and the observed particles are mostly smaller than 100 pwm; while during weakly correlated

periods, the particles observed by the CIP (cloud Imaging Probe) are mostly needle-like or plate-like

millimeter-sized crystals, which results in relatively big error in the calculation of liquid water content.
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flight track noise)

AEKEAT T M. S5, 8 A Gk
B MR BGR 0.82, A RIF #h &l & e &R
AN
Z=0.012Q,¢ (3)
ﬂ%%%m%%G%%mW“mm%ﬁ&fﬁ
M3 25 B R S G AT B T 2R 2 B K A R [l 5
FESWA T KENLRN
Qiwe =0.012 8973 (4)
N T WFSE KPR S5 5 02 5 /K 2 22 1] i A
S, SRR HL 2018 4E 4 7 22 H 2z LI A T B

(297 108 km S [B ) 2ot (161 3) #4704 B 3
Hh R Z T CHLSE PR AT B, FEE T RS
IR BUZ TR & = AT IR T, P 3a ZEHUA (] BE
10:05—10:15, [ 3b PEHH B 10:21—10:29,
P BT 18 min, KHL RAT R ETE 4.3 ~4.4 km
ZIAEsl . P 3a BEHU B A KPR SR P {H
N 2.9 dBZ, i KT Jy 23. 46 dBZ; (4] 3b L HU
B3 N -6. 6 dBZ, B K 5T K 12. 18 dBZ,
PRI B8 2 e R BEANTRY , 18] 3a IR B P B9 2 T i 2
L 6 km, K BT



TR M HPLERIRI B & 098 = h F B R ML 2 5 8 S R S SRR I R 107

40
I 30
20

5 B fkm
(=] —_ (3] W N W N ~

(4

10:05

Jb s

10:15

o8] N W N ~
T T T T

= fkm

o
T

ol | )

0 1
10:21

d L4
10:29

AL 1]

513 KPR Uit (S, By . dBZ) X ATHLE (R E ML) 7R Z 8 (a. 10:05—10:15, b. 10:21—10:29)
Fig.3 KPR reflectivity ( colored, units: dBZ) and flight track (black curve) (a. 10:05-10.15, b. 10,21-10:29)

WA T KA CDP 458K I 11 2% H4 ok 1
WAL LA R AR 2 BARTHRAR B 8 ik k
P -

_ TP, 30 3
W_?Zlcidi (5)

U WO RS &K aE, C o AR 1T RS EIE 30 44 =%
BORIZ, d, o B 1 R 3155 30 1Y = 0 1 1 B AR,
CDP i 12 4180 20 6 B 5 1 pn, 1330 £ 2
o, K R th A B LR O °C
AR P p, X1 g - o™ ST
SR H SR T T AR Y A K A S
B IKALSEM A A Z (B 0 56 &, 3R BH & o A
BB, R RBEAR I, 5 R EE A Y,
TR AT b i v A B KA B e, TGk S
~HEKE, LA CDP A &K g T8
R T B T g, th THE O CIR M
AT, RBEAE 50 wm 2245 WY/ INDK il 23 AR Rk, \T
AR = THAL R

4 AT RATHOE R IS &K= 5 KPR
SRS AR ZIA] (R OG22, AH O R BRI Matlab B v i
Correlation coefficients RT3 IR, 1% BRI AT B 42
TERREUE h AT IR T 18] 4a 5 18] 3a = 24T

N, Bl 4b 51 3b (=2 AR N, & PR A EKE S
KPR St 8 2 [ 7 AE— 2 AH S, AH DG R B K]
35 0. 81,5 FOX and ILLINGWORTH" ") 3144 45 . 41
—3 N T AR BT S KPR B 4
(LRI B b A 700 4, 2 9 AN B, TR SCRE RS B
BB 25 O E AT B AT

9 BN KPR I 238 5 248 % 7K & Z [H] 1Y
A BRI S SRR AN 3R 3 R o

32 3 i KPR [ 538 5 7K 82 3 e B
RSS2 3% B0k B2 D\ CDP #5830 25 5w s B
RO B Z I = Y B AR TR A N
AR
>7C.d,

Depp :W (6)

3, € CDP & Rk 180k i, 4,y CDP 2514
12, 5AX() THEREBUY S A1 ], Vo 2R 5
RAPRLF R0 E Z R 5 DK AR B DL TP 4583000 45 2
BEHC, WA EE I R SR, SR
MCFARQUHAR et al.'" F1 JACKSON and
MCFARQUHAR'" b Bl J5 3 , 48 7 CIP Rij 4 Y
Bl AT BAR KT 125 um BORL ¥ RE {5 R 5 2
FELRGH 3 R T L R GV R L R B L R] A




108

TR E

5 40 &

AIMMS30 53k H I, He b e XU -5 R R

UL itk BESE B AT LA IR i I B P 9 5 K 2

BN B, BUE T ORI IR, BRIk,
0.6 , , ; 40
(a) MBea | WEDL | B B ! i Bee
| | |
0.5+ ! | : 120
i I i
A ITRTAA I AW 0
s 04 : I N
s | | i S
it 03 I : : =20 ﬁi
< ! ! ! =
& : l | %)
¥ | | | 1 -40 %
& 02 | | W
B ! [
I i | {-60
™ 1 mtt . |
: \ | I I {-80
| I |
0 1 L 1 L L A
10:05 10:07 10:09 10:11 10:13 10:15
A i)
| 1 T 20
(b) iF Bt ! It Big ! i Bth ! B
0.3 : | |
[ I [
| | |
| | |
o ' | |
E | I I
Y i i i
1 ! i |
< | :
& I [
4 i )
i
I
|
O 1 1 1
10:21 10:23 10:25 10:27 10:29
By
B4 W CATHUIRAS Bk (IR 3z g - m ™) 5 KPR ST (JRER, #7: dBZ) 56 & (a. 10:05—10:15; b. 10:21—
10:29)
Fig.4 Correlation between liquid water content (blue line, units;: g + m™) and KPR reflectivity (black line, units; dBZ) along
the flight track (a. 10.05-10;15, b. 10:21-10:29)
*3 ENBHNFHESERSKERSI
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