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Abstract: Using the whole year’s sun-sky radiometer CE318 data in 2017 observed by National Climatology
Observatory in Shouxian County set by China Meteorological Administration, the aerosol optical and mi-
crophysical characteristics in the local area were analyzed. The results show as follows. The aerosol optical
depth is the highest in spring, similarly lowest in summer and autumn, and in winter it is between them.

AE data are concentrated in the range of 0. 9—1. 5, mainly in the form of fine mode particles. The aerosol
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volume size distributions in four seasons are basically similar, and there are both fine and coarse mode par-
ticles. The real part of the refraction index of aerosol in summer is the smallest, indicating that the water
vapor content in summer is the largest, and the real part has no obvious relation with the wavelength,
while the imaginary part has. The single scattering albedo is above 80% ., and the scattering effect of acro-
sol is obvious. Non-spherical particles dominate and are most abundant in spring. These findings have
great significance for mastering aerosols characteristics, for researching the atmospheric radiation, climate
change and air quality monitoring, and for improving the calculation accuracy of atmospheric radiation
transfer model in specific regions in central part of Huaihe River Basin.

Key words: optical characteristics, microphysical characteristic, aerosol, Shouxian County, Sun-Sky radio-

meter Oberservation NETwork (SONET)

5 F

AT IO 2 AN ) R A 2 5 e R AR L
i A5 Ak 1) T 22 2 80, L I 28 A8 A LA — 5 I AS 1
AEVE I HALAZ B R S TH B 52 . 38 A I T
HEAT GE AT 3 24 MO A AR AE L X T 5T
FUARFHE A2 5 B S5 50, b k8 Jk
PR A —— K BH-K 25 8 5F 1 CE318 38 i I 4 K
B S 0 R 2 A 5 B 0 i R AR I S 4
RV 2 R CAOD) AR FHE 23 A L B U R
HEAR G5 45 30 204 b, O 0 A0 TS D' o A ) B A
o DA RS2 BN 23 A0 o 1 W 0 45 o [ A0 5 )
M4 5] ,2010),

FE AR CE318 R AU IRl o o 1 ik
T30 BT 58 © A A DA G Al , £ 202 % CE318 i
AR VAT B ) )F 5 G i R B SE . 40 Salinas et al
(2009) 78 e i T — 4 00 5 4 CHR A ot 22 1)
TE 1.5 8 2. 00, BFFT M 2006 4 11 H & 2007 4E 10
H AOD & H Mz Z=75 42 4. t4h, CE318 7 —
A SN R 2 5% [ A B G A R ] CE318 742
BRAT B 500 24wl o5 W A 3R A AR AL T8 A
i AERONET (Aerosol Robotic Network) , 3f:
H AR (5 B LRER 2= AT 51 .

e [ Ll CE318 X3 B0t 2 4 1 1 #F 5
CIFEH L. FAE 2002 48, 5K £ 7555 (2002) X)L
SR AR O R AT T HESE L R A b
DRAT R BERAE SBUSACHAT T . X BN
(2004) B %7 3 [ 75 AL AR 1| M DX #E 4T 0 OG- Rk
SIAT X DU AP R AL H AR A 45 G Y G AR E A
S HEAT T A 5 A . A 5 R AF (2007) XF AOD
SR T T B IR S M R SR TR O B L 42

#7 AOD RS RE . BRER5F (2008) 1T 9 A~ i
SORTATE P il DX A0 G B 23 43 A R AE AT 40 BT 5 45 3
TR R BB A 5 AOD C R, kg
S5 (2008) Xf 25 PRI BF MR 8 T AT T IR R 25
G3 BT« 48 AR AR 2 5 75 R 8 R UE SR UL 0 B
ROMERTE . R T QOID X I T 2 M T T
AOD AR A &, 140 4347 T H AR fR g .
Hb L FEAR 4 (2006232006 b) 7 FH 34 22 ik 1K K BH 48 5
I PGS-100 FIAE WL 4 Model6230A 7 & iE J Wy
WEHEAT KB 1 R L AOD U I O R B R
JE o 85 45 7 1T A BE 5

2010 4E A4y E R CE318 s B AR M
R N [t DX AT T 008 I e DX M i . A AR
At . A ) AERONET $icdis , w98 1 28 <05 G
AR 75 1 #H 26 %k (Che et al,2008) . 7E 4= Jb Hb
X . i+ ASTOPWin % 4 il AERONET %45 . #f
FET IR W R G 24 R M CAOD #3517 R B 48
B Wang et al,2010) . FEK =AU X, X R W4
BAE K 48 B AOD #E 47 T 3 4 0F 58, & B AE
0. 44 pm AbXF R HY AOD A 34388 i 0. 70, i 76 K
T NI 22 U] 3 0. 80, 15 r A BT U K A8 BB i 1
(Pan et al,2010),

I JUAR [ PR S IS S B0 9 3 o A 3 45 3
THEZHMERBIFES S, Che et al(2015) 784t
FEA AT T 20092013 4F 1S OG5 4E , 0 45
AOD 35 ke 45 80 5 CHIUR B BR3R (SSAD L B K&
RFLR BE 4y Ao Li et al (2015) i I AERONET
CE318 XL &4 . 5% T A 5% R ER B 35 7R 53X A4~
3 % L Vb A2 FURE 40RE - 3% 11T ) A RO 2 L P B
FREMBL . ek, 25 1E 3, 55 (2015) 3 2 76 vh [ <,
AR M X B0 % B CE318 6 B 3, 41 & K PH-K =5
KB I W ) (Sun-Sky Radiometer Oberservation



530 A

% 5 46 45

Network, SONET) , JE i 41/ 44 T SONET 4§k,
TR LA B4 . Ma et al(2016) 78 77 [ A 3
1l SONET il & Jz ## 1) AOD F1 MODIS [y AOD =
A EAT EE AR . BT A X Sl it CE318 ) i (19 45 SR 44
BT e LS A X R R R

CE318 i@ i | iz A i » W1 A3 3] 1 515 $ B A
AR B AN [] DX AR A AT TR 0 00 ) 435 2R
FEFEAT T AN H . 28 1E 98 45 (2015) F Xie et al
(2015) FI| F#E 42 R[] 080 X3 57 1) SONET i
SR EIRTT S R O TR DL RV T O S M AR X
T B IS B AR AR Sy BT 2

10 45, FEF AR il Ay iy 6 180 25y =X %
KA S e KA I8 B T IR AR R (5K
M 5 20095 BRCH 37 &, 20095 5K B B R S
2014) , EZ 43 Hr AOD S AR | SRy P AR B i
VI IE J5 36 B =l R LB 437

Al LLE B 00 8 A T A R e T Ll XA
WA XE —E N RN K RAZ, A
OB 9% 45 SR 32 ZE 2 AOD 35 3 R B 45 501 B0y i
ERIEE: S A B B N T

Sk AR IR R PE L RS B LR S S AR ARt
I [F) R A5 Ak Ay AL 938 7K 8 5 o SO0 I 5k L e [
RIRAEAR RSB IX e T L 8E R NS
FUSEE SN SN N N N S B I = ¥ ]
AR A2 M o, TR R
SE S S I ) R R ARG & TR A
D5 B ARBE & 535, 40 s B 5% 10 2 O I I
FEPECH 258, 20100, L RS 4 3 1 % i (JE A,
2016) , H KL A1 3l g5 000 1 5 X E A BT
(FEEMZEMRFE, 2010) 5 B 5 S A F7AE S A8 5 Bt
Cly B UE AN 3 9%, 2016) X R Z2ACF 2 K RAER
SER AT (AR A8 25 ,2016) Mo 1 il KA R R E
ST CRIGEAE, 2017, MR Gl EL THIR RS
e VNIRRT :IE- S i 7RIS I S A S
N N 72~ 11 SURE S WS R T =S URIEE: i
587 VRIS T N = 0 B R /X =R~ R S - S VIR = =9 N
G F BRI L LB R ST K A B
FEE L R R IR O F R R AR 2 45 24
by A A | L (] 42 R 3 A SR A5 DAl i R AR R
KN E M (Xie et al, 2015), HEFELLME G ot
A7 58 22 B S BTG 2 AU B E O

HHEZSBEWEE (32. 43°N,116. 78°E) H#l
A ERT R 0 T IR A AR A R TP E RS

JR BT HE Y S KR, A7 AR R KU DK R L Y e
J T B 2 i 2 KU O R BUR X RRR S
FRRE L XK T HDW, KR E IR %
M 7 A U o LT T I Y T g 0 3R [ )
B X 22—, S I A T H I S R A A
FH 78 55 DX 7 i M 2R X R T R 49. 9%, J8 T3
A A= 2SI X, T L X TR A R R R
G F B SIX . B TR TR E AR
T 2 T 5 2 XX O B s DX T R TR AE S 2 BE 5T
S RS A T A — o R A AN B
IR bR R R A B AL A 3 AR R
X, wETHLUS G R CE318 & &, Bl¥ i A
SONET [, 2y SONET $& {5 pif i 5 £5 4% .

ARSCH LT CE318 76 2017 4F 4 4F (1) b ik 3
JEN E: (Li et al, 2015; 2% 1E 58 45, 2015) B5 R}, A 5%
73 B H R ARG G — 4 DU 2 A b R 4 2
R T LA B 2 M T A0 0 A SRR AE L BEAR i
TS B R I S b R O R — 2B BE 5T
X — DRI R R AR O R AR AR 5 R T
23 5T W A6 b T e R 24 M RS o A S
B AR 1 A T S 800 o 4 B 0 3R I X —
S DI 5 B R AR A R AR B G A% A R T (6S,
MODTRAN 45) {31 50R

1 CE318 PERE LI bR e Ak 4

L1 {YERMERe®E T

AOD [0 AT Sz WA= R+~ X K BH 4 S5 1
THEAE R o 38 2 I R PH BB R A AT R A 3
#Z AODKAE i % A OGR4 (P E R
% Jm.2010), WEAERFHE WS G 1K H-K 25 56 5
27k E CIMEL 24 " A4 = 1) CE318. X #f 9
AN BE A JE 1 0. 34,0, 38,0. 44,0, 5.0. 67.,0. 87,
0.937.1.02 F1 1. 64 pm, i1t [ 3h 8 A BH AT
A K B B A 0 S 0 L 3 T AR AT K BH A R AR
R KB P A SE . CE318 AR {UZE —Fl K
AR IR WA T A 3 R TR AR SRR A
S AE BRI HEAT RAOGA S I & . 27 Sk I UE A
MG RN A 127, B P TEBEEAE 0. 34 Fi 0. 38 pm
94 nm, HAh B Be oy 0. 01 pom, PY 4 R K BH ER B3 4%
PREFRSEE AL F 0. 17, K BH B 25 5 R iR 25 7E 200
DA s R 25 05 4 Sl iR 25 7F 50 AN Ch R 42



%Al

T AR £ S T B SN ik 6 9 T O TS O 2 AN B S A 531

J&y.2010),
1.2 JEMRERZE

CE318 i (I IS E 48 T AOD R Wik
BAE B CAE) (R BLE 23 i (VSD) | B B I BE R
(SSA) A I E I i F 55 (ACRD FIEKIE AL+ H
53 L (PSP M 6 43 A3 45 LR [ il BBk 1 S % 2 E
B4 (2015) F Li et al(2013), 11,5 AERONET %
PO B A

73 BALER T 2017 4R 7€ SONET TAEH M B T
SERAXARBRAE R F T % N ME 8 58 bR 7 1 (L et al,
2008) iy R Fi 4 19 =R BE (L et al, 2018)

2 HERMVHE

BEFE ST Y I N ] 2017 AR AR, HARRE
HZ.20174F 35 H. HZE.6-8 A.BkZE. 911
A&7 12 A3 2018 4F 2 . 45 R0 I i 4k
R

21 SEEEEEE

AOD FH5 3K 4 3 - 0. 34,0, 38,0, 44.,0. 5,
0.67.,0.87.,0.937,1.02 I 1. 64 pm,

1 Y 4 4R AOD B A 22 A K, —
A DU 2 [] — P A 6T 17 ) 5 K 0 e /DM 25 B B A A
0.1 ZM, & AOD ff, B KRR Wi
I &N F e Z 08, v WA 5 S A 2205, 5.
Fk Z s A AR S A AT RE SR TR R A A
Ao R K215 Y P A XA T AR Sl
1 B R F 35 G i, AN R R AE LI B R

0.9+ ——5F
—— H7&
0.8+ —a— FkZR
—v— &7

0.7+
0.6+

AOD

0.54
0.4+
0.3+
0.2+
0.1+

T T T T T T T 1
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Pk /um

B 1 2017 4% H AOD 3% Z= 75 43 70 KR 1E
Fig. 1 Seasonal features of AOD size distribution

for Shouxian County in 2017
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Table 1 Fine mode aerosol optical depth (AOD;) and
fine mode fraction in optical depth (FMF) at 0. 44 pm

in Shouxian County in each season of 2017
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Fig. 2 Angslrf’)m exponent indices statistical box chart
for Shouxian County in 2017
(The small squares and lines crossing in the box respectively
denote mean and median values, the top and bottom short
lines indicate maximum and minimum values, and the
crosses denote the 1% —99% range; the box lines
represent the lower quartile, median and upper quartile
values; the value great than 1.5 times of the interquartile
range or value less than 1.5 times of the interquartile

range is classified as abnormal value)
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Fig. 3 Seasonal features of volume size distributions

for Shouxian County in 2017
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Table 2 Total volume concentration (TVC) and fine
mode fraction in volume (VFMF) in Shouxian County

in each season of 2017
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Fig.4 Seasonal distribution feature of real (a) and imaginary (b)

refractive indices for Shouxian County in 2017
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albedo (SSA) for Shouxian County in 2017
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