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Optical Properties of Aerosols in the East China Seas
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Abstract: Aecrosol optical properties affect the ability of aerosols to absorb and scatter solar radiation, and therefore the
environmental and climatic effects of different types of aerosols vary significantly. In the current study the aerosol data prod-
ucts from the cloud-aerosol lidar and infrared pathfinder satellite observations (CALIPSO) satellite were used to analyze the
distribution of aerosol optical properties and types in the East China Seas from March 2008 to February 2021. The results
showed that the aerosol optical depth in the Bohai Sea and the Yellow Sea was large and the seasonal variation was not obvi-
ous, while the aerosol optical depth in the East China Sea was relatively small and the seasonal differences were large; the
particle depolarization ratio and the color ratio of aerosols in the three seas were the largest in spring. The Bohai Sea and the
Yellow Sea were dominated by dust in spring and dusty marine in other seasons, the East China Sea was most affected by
dusty marine in spring, while clean marine dominated in other seasons. The optical depth of dust and dusty Marine aerosols
was large with large particles and non-spherical particles, while the optical depth of clean marine aerosols was smaller with
particles of spherical shapes. It can be concluded that different types of aerosols have different optical properties, which is of
great significance for understanding the energy balance in the atmosphere and predicting climate change.
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Fig.2 Spatial distribution of aerosol optical depth for the four seasons



40 -

FH ] 2 W T RN B A RO R I 2
AR SAFA,, DU B S KRR .
ISR T AR 3 A X, X AT B EOR R
H R A e B v AT S B0 PR TSl S L
HFEE K ML Z T, IR H R 1 2
TIAFALI S, H 62RO T i Fn g, HAk
TN K, J 030 ~0.34, HBUX RS 1) 5
IR ] e A 2 il TV 1% shACh A %, H &R I B

FUHBLEEHB $39% $H5W

IR 58 o AR B AT B TR B 2 1) U FE R, I
HEAERRTE IR G ZEAR IS, BRI RS
s B I TRV, e SR AR AOR s A I
JeeA R RN, H A 25 B A 08/ N T #8/)N , 2R 16
F R TEEIR 2 /N, SR L0 0.205 B HIRK T
ARG RO AR R TRk, PRk AR it
PR IR PR B AT A AN TR , AE 0.36 24

3B i H
40°N F° 40°N F” - INEN aeN AP S 0020
° I ° I ! ° I !.I‘—HH%"‘ ° I ,»'/ C ';:&%"Y é/l
2 Q = L Lons 0.018
ey ‘“‘%
36°N b 36°N b 36°N b 36N F #T e 0-016
v N ffﬁé‘*’*”!» y 0.014
32°NF’ K| 32N 32°N F.| 32°N| 0.012
2 2 0.010
28°N [ 4 28°N [ 28°N 28°N f
2 0.008
24Nt 2L 24°N ‘ 24°N s 24°N 0.006
# ' / ¥ ; # i
L. V< . . i . . i . . il . 0.004
117°E  123°E 129°E 117°E  123°E 129°E 117°E 123°E 129°E 117°E  123°E 129°E
() &F (b) HEZE (o) ®kZ (d) %%
B3 mERELE=ESH
Fig. 3 Spatial distribution of particle depolarization ratio for the four seasons
ot
- - - - 0.070
40°NFT 40°N | 40°N | 40°N |
’ / d 0.065
36°N | 36°N b 36°N b 36°N b 0060
A 0.055
320N [ ey o X 32°N | g 32N ol 4 BEPEN S 0.050
. T B .\ o i
A ; K ‘ : ‘ *‘ : ‘ ; 0.045
28°N # | 28N F 28°N F Ei | 28°NF & - 0.040
~ “~ ey | |
. . Tt | oY . oy 0.035
24N o 24Nl s 24N = 24°N [ 5
I S I I I = \\/ I I 1 \/' 1 1 1 S 1 1 0 030
117°E 123°E 129°E 117°E 123°E 129°E 117°E 123°E 129°E 117°E 123°E 129°E
() &F (b) HEZF (o) ®kZE (d) %%

B4 ME=@IEZESH

Fig. 4 Spatial distribution of color ratio for the four seasons
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Fig. 5 Histogram of optical depth of different aerosols types in the Bohai Sea
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Fig. 6 Histogram of optical depth of different aerosols types in the Yellow Sea
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Fig. 9 Histogram of particle depolarization ratio of different aerosols types in the Yellow Sea
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Fig. 11 Histogram of color ratio of different aerosols types in the Bohai Sea
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