55 XX #55 XX 1 85 2 K E R Vol. XX, No. XX
XXXX 4F XX J. Infrared Millim. Waves XX, XXXX

XEHS:1001-9014(XXXX)XX-0001-10 DOI:10. 11972/j. issn. 1001-9014. XXXX. XX. 001

B KRS T ik A SRR S T 5

AR, X&', BB, AORS, BB, WOERY, # 4"

EB A RS, B OB, MES NSET, KIR'
(1. PERREBE EHEE AR HUMRBT T 2 REO RS RGEH £ ZILROBRIH PG, B 201800;
2. EBRER AR S GRS LG EET 1000495
3. A SRR LR IR R AT LG, JE AT 100094
4. v DR R 205 BRR 5 TR H AR 2B L LU AR 7 & 2661005
5. WHTRZIGHRN A5 TR BE, #iTT H 310027;
6. M aUE B TR KRS BE , TTJ5 B AT 210044)

WEAAFFELENT EZ(DQ-1) EH M A AHEMH L FHX(ACDL) T2022F 4 A &4, £ ERRE AN EH B LiEA
BRI EF R, ERBERE LN E kR, s ACDL L E % A S A K 8 5 %l W %4 (AERONET) #y & 74
IR A B (AOD) BB HEAT 7 E st e, B03F 7 ACDL B9 AOD # 42 89 7% M (R°= 0. 924) . 20254 3 A, E 77
WERDLFE, FETAREDLABER. oM T D LABERNEELHEMRLLEEE, AREL2HEH, DL
EEREZEFFTME, AR EIRL(0.19~0.38) F i K F A th (38~60sr) £ B EA DD K FHEM EHFH
HABEEGES km, KFRE LE %1600 km, FFXHIE T ACDLW A ERE b o HEBMEAELZ LA B
RIFE TR AR, A KA T L TR T EERE .

X 8 HERMATFA; gALELEFRINEA; ABRRAFEE; W AEAEK
FE 4SS . P412.27 XERERIREG: A

Spaceborne high-spectral-resolution lidar ACDL dust aerosol
measurements

HU Jian-Bo"*, WANG Xiong', MA Peng—FeiB, ZHAO Shao-Hua®, YANG Ju-Xin'?, DAI Guang—YaoA,
XIE Yuan"*, ZHU Xiao—Pengl‘2, LIU Dong5 , HOU Xia'?, BU Ling—Bingﬁ, LIU Ji—Qiaol‘Q* , CHEN Wei-
Biao"*
(1. Wangzhijiang Innovation Center for Laser, Aerospace Laser Technology and System Department, Shanghai
Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China;
2. Center of Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences,
Beijing, 100049, China;
3. Satellite Application Center for Ecology and Environment, Ministry of Ecology and Environment, Beijing
100094, China;
4. College of Marine Technology, Faculty of Information Science and Engineering, Ocean University of China,
Qingdao 266100, China;
5. College of Optical Science and Engineering, Zhejiang University, Hangzhou 310027, China;
6. School of Atmospheric Physics, Nanjing University of Information Science and Technology, Nanjing 210044,
China)

Abstract: In April 2022, the Atmospheric Environment Monitoring Satellite (DQ-1) was launched with its main pay-

W75 B #A :2025-Received date:2025-XX-XX,

BEWE P EF LR PR RISTH (18123KYSB20210013) 5 17 B GUHTAT sh il "B S ik g o A 1 (22d2208700)
Foundation items: Supported by the International Partnership Program of Chinese Academy of Sciences (18123KYSB20210013) ; Shanghai "Science
and Technology Innovation Action Plan" science and technology support carbon peak carbon neutral project (22d2208700)

B 18 I (Biography) : WA ER UL (1997 — ), 55, WU PV A SRS A: | R 58 080 R @ 615 4 B R B 8 SR AR 5T, E-mail :
jianbohu@siom. an. ¢n

"B 4EH (Corresponding author) : E-mail: liujigiao@siom. ac. cn, whchen@siom. an. cn



2 AN/ RS9 S g o

XX &

load Aerosol and Carbon Detection Lidar (ACDL). The ACDL is the first spaceborne high-spectral-resolution aerosol

detection lidar with great performance in aerosol profile measurement. The accuracy of ACDL was quantified (R*> =
0.924) by comparing the aerosol optical depth (AOD) between ACDL and Aerosol Robotic Network (AERONET). In
March 2025, frequent dust events occurred in northern China, generating substantial quantities of dust aerosols. The

spatiotemporal distribution characteristics and optical properties of dust aerosols were analyzed. The results indicated

that aerosols were mainly concentrated in troposphere, with the depolarization ratio of 0. 19 - 0. 38 and the lidar ratio of

38 - 60 sr, exhibiting typical optical characteristics of dust. The vertical distribution demonstrates a maximum dust aero-

sol layer height reaching 5 km, while spatially extending over 1600 km in horizontal dimension. This study confirms

the observational advantages of high-spectral-resolution detection technique from ACDL in complex aerosol environ-

ments, providing important data for atmosphere pollution research.

Key words: spaceborne lidar, high-spectral-resolution detection technique, aerosol optical depth, dust aerosol
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Table 1 Main system parameters of spaceborne HSRL
Parameters Values
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Laser repetition rate 20 Hz
Laser pulse width <50 ns
Frequency stability (RMS) <2 MHz
Laser divergence angle <0. 1 mrad
Telescope diameter Im
Receive the field of view <0. 2 mrad
Filter bandwidth <30 pm
Data acquisition 50 M/s
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Fig. 2 Scatterplot of aerosol optical depth measured by ACDL and AERONET
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Fig. 5 Cloud and aerosol optical parameter profiles obtained by lidar on March 23, 2025: (a)backscattering coefficient; (b)extinction

coefficient; (c)depolarization ratio; (d)lidar ratio
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Fig. 11 Cloud and aerosol classification on March 24, 2025
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Fig. 12 Aerosol optical parameter profiles obtained by lidar at 40. 45° N, 121. 42° E on March 23, 2025: (a) depolarization ratio; (h)

lidar ratio; (¢) backscatter coefficient; (d) extinction coefficient
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