[#2sgomanes A ey

it X 3 2= ML Dl i ok e PR 2o B

TEeT"S, fuFT, gttt BaET, pRET

b E R A B A IR A TR AR BIE IR B OGRS S LRI BT, Z R AR 230031
P E R AR K, TR AL 230036
O o [ Bk B 2 e AR S RAF R A E, B8 A 2300315
CEIRTRATI R TAEE, £ A0 230031

WE BN RIROEEENHRNGZ —, FIHRSE R Z A B IR E AL (DPC) WL 4R X 5 )
Wiz P AT 3R 4 S AR PRI 98 O s i = HR SR 2 45 B . DISRXTIR = F1 L & = B E B K = H 8 B, B
SR RN 2= A S S 2R 0 T ARRE K 2= 1A o HLC S S 28 28 8] 43 A S 35 50 5 78 A i WE B 1) 5 % = AT v R 38 43 2 UK
kLT s R S0 G804 A5 WS K AETE 1T H At 3R B /K 2 [ A4 285 40 A 22 57 5 K5 70 A 3 A B BA RDUL I L Av) 2% 14T
TR L 2 B 4 A A B) 43 A0 09 B B R T HER K 2 . B D B A 3894 22 5 05 SR X 2 11 4 i 4R A LR T LU
AR S b, SR AF HCH B RRAE

KEIW  RAOEE; MRS ; xR = H WIR A mIRER S SORRRE

FESES P07 XHirERL A DOI. 10.3788/A0S202242.0901003

Analysis of Polarization Radiation Characteristics of Strong Convective
Cloud Clusters

Wang Jiajia"**, Ti Rufang"”, Liu Xiao"*", Huang Honglian"*", Sun Xiaobing"*"'
' Anhui Institute of Optics and Fine Mechanics, Hefei Institutes of Physical Science, Chinese Academy of Sciences,
Hefei 230031, Anhui, China;
* University of Science and Technology of China, Hefei 230036, Anhui, China;
* Key Laboratory of Optical Calibration and Characterization, Chinese Academy of Sciences, Hefei 230031, Anhui, China;
" Hefei Chief Expert Studio of Agricultural Industry, Hefei 230031, Anhui, China

Abstract The strong convective cloud cluster is one of the important research objects in the meteorology field. The
polarization radiation characteristics of strong convective cloud clusters are studied by using the observation data of
the atmospheric aerosol multi-angle directional polarimetric camera (DPC), which provides multi-dimensional
information for the identification of strong convective cloud clusters. Taking strong convective cloud clusters,
typhoon cloud clusters, and non-precipitation cloud clusters as examples, the research shows that the reflectivity of
strong convective cloud clusters is higher than that of non-precipitation cloud clusters, and its spatial distribution is
more uniform. Most part of the developing strong convective clusters are ice crystal particles, and only the edge part
has liquid water, while the phase distributions in other non-precipitation clouds are quite different. Under similar
illumination and observation geometry conditions, the dispersion of the polarization angle spatial distribution of the
strong convective cloud clusters is larger than that of non-precipitation cloud clusters, and there is a large difference
between the average of polarization angles. The polarization angle image of the strong convective cloud cluster can
well characterize its contour characteristics.
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Table 1 Main technical parameters of DPC

Description
443, 490(P), 565, 670(P),
763, 765, 865(P), 910
Angle of polarization 0%, 60°, 120°
Better than 2%

Parameter

Spectral band /nm

Polarization detection accuracy

Spatial resolution nadir /

e X ki) 3.29X3.29
FOV /() —50~50
Number of angles =9
Quantization accuracy /bit 14

3 BT A AR A

58 X U 2 AT PN PR ) T BE LA v AU T I L A
AR T IR AR I B 5 7 A R AN AR E Y B
o AR A T 5 O 0 R PR 0 O i s L iR
Xz S oAb = A e B = R S iR AR =

0901003-2



MR

NG SCHEH AR . Bk DPC £ A 1 O Ik 56 5
5 B AT LURAS SR X U 2 1 A S 5 R Ik SRR AE AR
TSR 2 AT R . R = B 2 i B
SRR XS 2 UK AR S K SR AT TR A3 8] T 5
XF Lz PR AR 25 40 A . R s 41 £ 76 s TR] 43 A1 B A
A A5 ) 58 X 2 AT 1Y) 3R TR 30 S A R AR AT L 2 T AT
PIXT 5 %t it = B #4700
3.1 =mEAMXILEE

R AR = A6 K A G B S R CH — 4k
IR R H
L
p.E’
Kb L RORHE S8 5 e, 378 KA R T AA 09 4% 5% 1A 5
E R RAZTH K BH5E BRI

AR UE 2 o K RAE = BIOGIE B St 23823 [6] 43 A1 1Y

(@

R = Q)

; o iy
N Fer 4

110°0'0"E

100°0'0"E

®) 4o000'N |

FE42E FIH/2022F5 B/REFFR
1< _
o= N;(R,—R)z, 2
St i RSN WRIE ARG R Ot R R

1H.

B 1 JE 2018 4F 7 H 26 H o [ L 25 iy i Xt
W= H A 2018 4FE 5 A 28 H i b 486 123 i A F#
Kz H A 1Ca) L (b) H 4 HE T HE DX 38 43 591 2 i
X 2 BIUREERE K 2 A . 3 2 J& & 1 X R A %t 3
= HREE B 7K 2 AN [R) 3 B 1 B S 2387 244 . AT LA
BTGB AR REERAK, B
S Rl 25 2 JEE BE A 8 K 4 A T e X 3 2 A
(Y S5 27 B W] K T AR K = AT s X i =
AR, NI 1 ] LLE L, 53R K =
FHEG BRI 25 P Y 26 T S0 LB . = B =8
() 43 A7 7 A 2 e S U 8 X O 2 A 7 B R

30°0'0"N

20°0'0"N |

100°0'0"E 110°0'0"E 120°0'0"E 130°0'0"E

Bl 1 s = B AR R K = BT RGB Bl . ()3T = B (b EREK = 7

Fig. 1 RGB images of strong convective cloud clusters and non-precipitation cloud clusters. (a) Strong convective

cloud clusters; (b) non-precipitation cloud clusters
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Table 2 Mean reflectances of strong convective cloud clusters and non-precipitation cloud clusters varying with central wavelengths

Central wavelength /nm

443

490 565 670 763 765 865 910

Mean reflectance of strong convective cloud clusters /%

Mean reflectance of non-precipitation cloud clusters /%

64.11

36.73

63.85 60.47 60.78 56.59 63.44 65.22 60.56

35.47 33.26 32.58 27.73 37.92 41.94 29.22
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Fig. 2 Schematic diagram of scattering geometric relation
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Fig. 3 Strong convective cloud clusters over central and eastern China on July 4, 2018. (a) RGB image;

(b) cloud phase distribution image; (c) polarization reflectance varying with scattering angle
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Fig. 4 Strong convective cloud clusters over central and eastern China on July 26, 2018. (a) RGB image;
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(b) cloud phase distribution image; (c) polarization angle distribution image of 490 nm band
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Fig. 5 Typhoon cloud clusters over Atlantic on June 11, 2018. (a) RGB image; (b) cloud phase distribution image;

(¢) polarization angle distribution image of 490 nm band
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Fig. 6 Non-precipitation cloud clusters over central and eastern China on May 28, 2018. (a) RGB image;

(b) cloud phase distribution image; (c) polarization reflectance varying with scattering angle
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Fig. 7 Illumination, observation conditions and physical quantities of strong convective cloud clusters on July 4, 2018, non-

precipitation cloud clusters on May 28, 2018 and difference value between them in polarization band varying with
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Fig. 8 Comparison of non-precipitation cloud cluster and strong convective cloud cluster images.
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