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Comparison of the aerosol optical properties between sun-photometer and lidar measurements
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Abstract: In this study, the lidar ratio and particle depolarization ratio of each aerosol type were estimated by using

the data of AERONET measurements in Japan observation sites and the clustering method. We compared the results

of this study with the Raman lidar observations of Fukuoka site. Two aerosol types, “air pollution” and “dusty

mixtures”, are commonly classified in this study and Raman lidar observations. The lidar ratio at 532 nm of dusty

mixtures is about 55 sr in this study and the Raman lidar observations, but lidar ratios at 355 nm of air pollution and

dusty mixture types were overestimated in this study.

Key Words: Lidar, AERONET, Aerosol optical properties, Lidar ratio, Depolarization ratio

e
1. &=

2018 EICHAMERTHHBLITFTFPETH
EarthCARE 2. EL—4— - K&F1 45—
ERERRAA—Dr -BANRZFD4DOEU T %
EHL. 0420t Y TR—hADREFRER
ITS5FETH A, EarthCARE IZREEH I HEHE
54X —ATLID &, 355nm D@ ARY FILRERS
A5 —ThHY. ERTE - T70VILDORZEHEE
DHEMLERELPTEBRBDIILENHFEIATLS,

ATLID OEAIIZ &Y BIFOEZAHEFRH DM
. HFDSAF—LLPREABEENSBATEET
BB, AT —HIFEICHFORBIIEEICIKE
L. RAMBEETHMFOERBEEEZRT /NS A—
ATHHADT,. CNODEHRMASEHASINZIT
AVIDEEZHET A ENARETH D,

ATLID OBEMASIT7RAYVILAA TEZHET
51812, BRICZT7AOVILEDS A F—Lth &
RAEBEEOBERIVLETHIN. hEDS4 4
—8BAFI—Oy N, TAYA, TOTHEIZEH
BitmNBEBESATWSED, 2XRBRETHOI7
RYILEATOSAF—HEREBEED T —
BEB/DBIEFTHLL, T T, 2EOEVEE
#hH/IN—L TS AERONETDH Y RAHAA T+ b+
A—AOBAZKBZTITTOVILOLEEREED T
— 2 FZFAL. SAF—BATHVWLNLIHFD
SAF—HERBABEEDHEZRAT-,

2. A&

48 T L O AERONETOEBT—42%2T7RY
LOXEHEECHFORESIHAERZIT7OY
WA A TIZHRETBEHIZ. 25R2) v FEN
SFEREHW,

F9. AERONET D&EBIC L >THLNBIT
OVILDOALEEOHEST., ERBHFOES
#RTI /NS A—4A Sphericity ZEHWNT., ThZh
DEAT—F2DOI7OYILDOTAF—LtLERE
BEETHET S,

FRE., VTREZY VT FED Fuzzy ¢ ik
FAWT. BRAOBAT—420T7RIILEAT
DREEITOZ. V3RAYVFTIF7EVILAE
A TERETDHEHIZAVERSA—2E, 54
F—BBTALLONS 355,532,1064nm D 3 KR
ICETBSA5—EREBEES UYL D
A=A D1Y F)—=/NJLTHWLN S 440, 675,
870 nm D 3 ERICETHAWMIHMFORENES
M E|E (Fine mode fraction) EEREBIEDEER
miDEL 1285 A —4H 5,

3. #R

Fig. 11&. BRIZBF ST 7RYILEIATL
®D 355nm & 532nm [2H T B354 55—t ERAEE
HEOBGRHEZERLTBY . AMEORKR L
ADNET DERIZHITEI 254 5 —DEBIE
RV2UBLEIOTHD, IV 15—D8



Bl TI&. Dust. Dusty Mixtures, Pollution, Marine
DABHEICHBINTWLE, COTTAYVILES
AARODFHRELLEETEHE. RABHEED
0.2 2 E D Dusty Mixtures & RILEEE 0.05 B E
THIRIRD5E LY Pollution AT DHR & — &
LB ERLTWLS, AHAROHKER TIX. Dust
& Pollution MEAYE T Pollution DEE AL Ly
I 7 A Y IJ)L#E#% Dusty Mixtures 2 & 338 L 1=,

Dusty Mixtures O 532nm @D 5 A & — Ltk & R E
HEEXAMRELESIUSAF—T—HLTWLDS
M. ABFED 355nm DS 4 4 —Lb(d 80sr FBE &
BRXFMEGT>TWD, . AR T,
Pollution ® 355nm & 532nm D5 4 & — Lt % 20sr
BEEAXFMLTWLS,

AR DR TIX Dust ° Marine 25 TET
WEWDY, BAOELOBRBMRATIE, ¥R MO
BEEI7OVILEXRKEEMELORANKE
THRASIINBZZENZWVNE=H. VT REFYUTIC

(a) Pollution en(Dep-LR355,annual)
z
=
k=
&
5
3 n .
S 40| Dusty mixtures 2
E 30
" 20
[ag'
10

0 005 01 015 02 025 03

355 nm Depolarization Ratio

Fon
(@]
—

Pollution en(Dep—-LR532,annual)

A

Dusty mixtures 2

T o "

PR
Dusty mixtures

532 nm Lidar Ratio [sr]

0 005 01 015 02 025 03

532 nm Depolarization Ratio

FOoT. NI F7OVILEZRET D LT
LWL EEZLOND,
AMEDIFTAYVILED 355nm D14 F—L
. 532nmm DA F—LELBLTKRKELLLSE
RIZCHBIN., IV A F5—OBAIZKD L
355nm & 532nm DS A A —HIFIFE—HLTL
5, 5. COREZARDLH. I—AY/NT
AERONET £S5 V5S4 4 —DEADHBEEMN
BRESNTLWAIRAYASA LOT—2FHWNTE
BB ET>FETCH D,

& Xk
1) Y. Hara et al: Optical properties of mixed aerosol
layers over Japan derived with multi-wavelength
Mie-Raman lidar system, J. Quant. Spectrosc. Radiat.
Transfer (2016), http://dx.doi.org/10.1016/j.jqsrt.201
6.06.0381.

(®)
80 A
= 70 - Pollution Dusty mixtures
P Dust
=
m ’
=
o
=
3
wy
wy
cn
Marine
10 A T T T T
0.00 0.10 0.20 0.30
355 nm Depolarization Ratio
(d)
80 A
= Dusty mixtures
= Dust
=
<
o
—
]
=
=
a
Lo
(s}
v -
Marine
10 - T T T T T T T
0.00 0.10 0.20 0.30

532 nm Depolarization Ratio

Fig 1. Lidar Ratio and particle depolarization ratio of each aerosol type at 355 nm of this study (a) and of Raman lidar

observations" (b) and at 532 nm of this study (c) and of Raman lidar observations? (d).



