5518 % 5 4 W N ST = == Vol.18 No.4
2023 4E7 A JOURNAL OF ATMOSPHERIC AND ENVIRONMENTAL OPTICS Jul. 2023

DOI: 10.3969/j.issn.1673-6141.2023.04.008

L L HERRANSERES
DN LY

FiE sk L4, FEwLY BEEED KhE2, xkE?, K FS,
!, Z AL HE? KRegt
(1 P E R R 2 KA B ALHIE U b R A Sy TR IR E A sLie =, Jba 100101,
2 R E R B G IR R A AR L RO SRS AU SO, B SR 230031,
3MIRATATEARAA, bt 100094;
4 LOMYE R Hh B 5 4B, %280 JE1 241003;
5 FEEREBRS, LR 100049)

31
Tif

=
:%\ B

it

B O RS RS AN BOS SR 5 (ALH) BIERINGE A7, ZEAS 5] UL AR /5 T e AR i 6 28 7R 4 4
N RGEVIE T 2 M FERIRAE R AN B ALH R (5 B . BT R AT RS AIE B2 a1k, 98 78 B
365 nm 1388 nm AN TE LI HAE X ALH R BUE, HdE— B 1He T AR &% ALH (5 B =M )5 10 i1RZE
IR . BT 7045 R (1) 2 A0 B AR AR LI T A 2R i ALH R (1045 BB . (2) 2411 )3 TR LI B BBt O0 ) £ 3
AN RGN T, 2 S RS R A RO N B S AN, ALH S5 H HIE (DFS) #2717 0.4 LA . (3) i1 388
nm 3 B AR LI 5 365 nm 33 B 5T ALK W5 AT 7 RIS RS TH ALH [ DFS. (HARXH I &, IRV 75 58 52 <A A
RURZEFLTE /N, Re AP AR ALH JRIE NS B &, RFER MG TIRUAROLEESE (AOD) 444 T 1 ALH R .

% iR SUARGL SRR, SRS RO (5 B R B R

& 4 %S TP721 XHkFRIRE: A NERES: 1673-6141(2023)04-357-014

Preliminary sensitivity study of aerosol layer height from
ultraviolet multiangle polarimetric remote sensing
measurements

GU Haoran"*, LI Zhenggiang"->*, HOU Weizhen'>*, QIU Zhenwei’, LIU Zhenhai*, ZHU Jur’,
QIE Lili', LUO Jie', HONG Jir’, MA Jinji*
(1 State Environmental Protection Key Laboratory of Satellite Remote Sensing, Aerospace Information Research Institute,
Chinese Academy of Sciences, Beijing 100101, China;
2 Anhui Institute of Optics and Fine Mechanics, HFIPS, Chinese Academy of Sciences, Hefei 230031, China;
3 DFH Satellite Co. Ltd, Beijing 100094, China;
4 School of Geography and Tourism, Anhui Normal University, Wuhu 241003, China;
5 University of Chinese Academy of Sciences, Beijing 100049, China )

HEWMB: EFRAHEERAIES (41925019), FHFK HAREF RS (41871269), [H 5K [ RFHFEIE 4 (42175148), Hi R TRHIR H (D010206)
TEERN: R (1999-), CHONZ N, B 7e A, E 2SR B2 5 1 M 7. E-mail: 2021011471 @anhu.edu.cn

BRI WALI310 7T

Wks A E: 2022-06-02; &2 HER: 2022-08-02

*@B{51E# . E-mail: lizq@aircas.ac.cn; houwz@radi.ac.cn



358 PNESRESTEO NS A A S 18 %

Abstract: To explore the detection ability of the multiangle polarimetric remote sensing measurements in
the ultraviolet band for aerosol layer height (ALH), the ALH retrieval information has been systematically
evaluated under different observation conditions using the multiangle polarimetric measurements in
ultraviolet bands. Based on the optimal estimation theory and the information content analysis method, the
sensitivity of the ALH to the observations of 365 nm and 388 nm bands has been analyzed, and the
impacts of different conditions on the information content and posterior error of ALH have also been
assessed. The results show that: (1) The information content for ALH retrieval is significantly improved by
adding multi-angle polarimetric measurements. (2) The information content increases significantly with the
increase of the number of viewing angles, and the degree of freedom for signal (DFS) for ALH retrieval can
be improved by more than 0.4. (3) Both the addition of polarization observation at 388 nm and the intensity
observation at 365 nm can improve the DFS of ALH, however, compared to the intensity observation, the
polarization observation shows better results and is less affected by the aerosol model error. Especially, the

polarization observation can improve the ALH retrieval under low aerosol optical depth (AOD) conditions.

Key words: aerosol layer height; optimal estimation inversion; information content analysis; posteriori
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Table 1 Multi-viewing observation geometries for forward simulations

. Solar zenith Viewing zenith Relative azimuth Scattering angle
Geometry scenarios
range/(°) range/(°) range/(°) range/(°)
Geometry 1 54.12~54.79 44.39~64.09 5.78~330.03 137.76~173.68
Geometry 2 32.86~33.59 25.59~58.64 106.99~248.41 105.05~121.30
Geometry 3 53.18~53.74 28.8~61.06 97.15~229.85 80.28~109.40
Geometry 4 77.63~78.08 37.15~61.87 0.65~298.07 104.04~145.82
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Fig. 1  Observation geometries (a) and scattering angle distribution (b) of the instrument adopted in the research
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Table 2 The aerosol model parameters

Scenarios m, (550 nm) m; (550 nm) o/ om Vo Fyey V,
Fine-dominated 0.549 0.003 0.21 0.5036 0.8 0.093
Coarse-dominated 1.434 0.011 1.90 0.1915 0.2 0.246
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Table 3 The surface model parameters

Surface type fis0 (365 nm) fie (388 nm) k, ky C Lipy

Vegetation 0.0186 0.0185 0.158 0.547 6.57 0.62

Bare soil 0.0702 0.0683 0.087 0.668 6.9 0.03
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Table 4 Numerical experiments scheme

Scheme name 365 nm Radiance 365 nm Polarization 388 nm Radiance 388 nm Polarization
A-1 v X X X
A-IP N N x x
B-1 X X J X
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AB-IP N N N N
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DFS
Surface type Aerosol Scenarios
B-1 B-IP AB-I
. Fine-dominated 0.64 0.68 0.71
Vegetation
Coarse-dominated 0.51 0.55 0.60
) Fine-dominated 0.44 0.60 0.54
Bare soil
Coarse-dominated 0.30 0.47 0.40
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Fig.5 The DFS of ALH changes with the number of viewing angles under different surface types. (a) Vegetation surface;

(b) bare soil surface
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