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Evaluation of Multiple Scattering by Aerosol Particles Using
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Abstract: The Multiple-Field-of-view Multiple Scattering Polarization Lidar (MFMSPL) is a ground-based
lidar designed to cover a wide field of view comparable to space-borne lidar and study impacts of multiple
scattering. Since multiple scattering signal depends on each scatter on the way, it contains information of
scattering particles, such as size distributions. In this study, we focus on multiple scattering by aerosol
particles and Rayleigh scattering. They have smaller cross-sections and larger scattering angles compared
to scattering by cloud particles. We developed a model to numerically integrate double and triple scattering
signals for an off-axis receiver as MFMSPL. We demonstrate calculated backscatter signals for some example
profiles. We also compare the model with the measurement by MFMSPL at 355 nm.

Key Words: Aerosol, Multiple-scattering, Mie scattering lidar, Multi-field-of-view, Polarization

1 [FC®HIC

KRERAFHU T A X —IC L DE - =7 u VOB, Z ONFEEMEOEAL, KROBUN LRI B~ 25
DIEHERFHIC D723 %, ZHUSK LT R T A ' —I2 X 5 2EEIITEZE TH Y, ATLID Z#4#; L /= EarthCARE
BEOHL ETFBTEIN TN,

KEHRLTFH T A X — D FI MBI IE— R O®% THELCHEL SN S, ZOEEAEY SoD1F, 1 RIEEL L7
FDRFOBEL SN TICZEEREBEOHEE 2 H 5556 CTh 5. HEFFHAOLFHEINRKE NS, ZEHELSEZ 5.
TT B APEET DR RZUCSRN T, # E T o 2 — 13 BUE E E T ORI 20, BURIFEIR O K5 1m0
MRS, Lieddo T, ZEBMELCE ST 2 DI W /2 T BELE T Th 5. — 7, #8E 7 A ¥ —IXEEHEN
B2, B O KT OMESH BT A 22— X 0 IRV, Z 072, X0 RETH O 5 O BELS 2 EEELE 51
FHET D, ZOENE, ZEBELDEOHIEC, RKEAMRL T OREHETE (RCHEEEE, 71 4 —Lb, B0 f, EHTE
ENICHEBETL M BT A XIS K DB R T A X I X DB A EREC T B 72 IR, S EEEL R O
fRINEETH .

ZUE G - ZEEGELRET A 4 — (MFMSPL) D 1%, 27 4 4 — L RO L EHEUE 528+ 5 2 L 2 BN
LT ETGA X —ThD. L—F— 1 BIXE LM E#E L U, EMIEENE B X S8 E 55 6 10 mrad 7
OMEIT 725 5 B OLEESE CRICBINT 5. K LEBEORIFAIXER 10mrad TH Y, itz ETHIL S 5 TH
BELE 90mrad OFEAZ I SN—F 5. BE 1km IZB T 5HEEITZIOM THY, HETAX—DT7 v b TV K
(CALIPSO 90 m, EarthCARE ATLID 30m) & [F45 LA oo sl 2 84 5.

AWFFE IR OHGEL T 17 % 7 8 L, MEMSPL THUHI S 2 2 [BIEGEL, 3 BIEGELE 5 2 B ER i K 0 2.
ZOFEFZT B Y ARKES e EXFINCHE O RICHEATE 5. KR T 1 7 7 A VEE L, BELKL
T L OFFES, THORE WL EBELOREE 4773 MEMSPL #487E L -8 EimE 0N 4 borT.

2 ZEHEILOFE

FRiEL LA & O g THU S A D BT & BRI EGELREL B(2) 13, 1 BIEGELO S &

Pz, m)Q
—2 e

e xp[-27(2)] , (1

(1 =£
Bawm (2) AO‘(Z)



ThD. 2121, 2 1TEE, A ITEESIO NREFE, o (2) ITBEUREL, P (2, 0) 13AE 0 \HGEL T D AFHBIEL, Q) = A/22
TG A FLATNIIR S, 7(2) = [ o (2)de IIHFES TH D« BEMTHD A LIFHDALEMTE S 2 2 A

TQ ZfIBHHLTNWA.
— 7, ANECR LB A% & 70 5 ShmSE TlE, 1 FHGELIC X A1E B3 EEMICIZ 0 Th 5.

21 2 [EI#EL

1: Schematic of double scattering path
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2: Schematic of triple scattering path
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3: Contribution for double scattering
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4: Contribution for triple scattering
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5: Top: Extinction profile for model calculations Bottom: Model calculations (solid line: single scattering, dashed

line: double scattering, dotted lines: triple scattering)
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