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Abstract The aerosol single-scattering albedo (SSA) refer to the characterization of aerosol absorption, which

determines the positive and negative aerosol radiative forcing and accurate assessment of aerosol radiative forcing in
climate change is of great significance. Based on AERONET (AERosol RObotic NETwork) and OMI (Ozone Monitoring
Instrument) data from October 2004 to December 2016, the trend of aerosol SSA and comparison agreement with
AERONET and OMI in the north of China (Beijing, Xianghe, Xinglong, and Lanzhou) were analyzed. The SSA annual
mean of four sites were: Beijing 0.89+0.04 (AERONET) and 0.90+0.04 (OMI); Xianghe 0.89+0.04 (AERONET) and
0.91+£0.04 (OMI); Xinglong 0.92+0.04 (AERONET) and 0.91+£0.04 (OMI); Lanzhou 0.91+0.04 (AERONET) and 0.90+
0.04 (OMI). All four sites showed the same seasonal variations, with high values in summer and low values in winter.
Due to the limited data, the monthly average can not simply use to analyze the annual trend, we need to screen the data
and remove the seasonal variation. The result showed that ground-based network and satellite had different time scales in
both Beijing and Xianghe, while the OMI in Xinglong and AERONET in Lanzhou were meet the data requirements for
trend analysis. The SSA of all four sites had the significant increases, indicating that the absorption of aerosol in the
northern China have weaken and scattering have been enhanced in recent years. In particular, the AERONET and OMI
retrievals of SSA were found an upward trend in four seasons at Beijing, but the absorption in autumn and winter was
enhanced at Xianghe. In addition, due to the slight difference between AERONET and OMI, the data of AERONET and
OMI were compared to accuracy of the results. The data of Xianghe revealed much bigger gap between the two
inversions, which 30% of data agree within the absolute difference of +0.03, and 55% agree within the difference of +
0.05; and 46% of Beijing data within £0.03 and 68% within +0.05, Xinglong 50% within +0.03 and 78% within +0.05;
the data of Lanzhou was much better consistent, which 51% (86%) of data made agreement within the difference of +0.03

(£0.05). In total, the data at sites which were more affected by human activities were consistently poor.
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SSA. Angstrom K AEH (AE) . RifR /445 32 %2
SR FAFE S B TR IR AR M S 7 e
% M 3 B MISR  (Multi-angle Imaging
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Table 1 Information of sites

SR ARR AR % 5 R B /m
Jeat I T 3 116.38°E  39.98°N 92
A Bk 116.96°E  39.75°N 36
el XIEE 5 117.58°E 40.40°N 970
=Pl I 104.14°E  35.95°N 1965
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UV-AL, 7] LA Wr <% i Bl 28 (Torres et al.,
2013),

5 [ iR R X0k 2R R 2 B A S 2R
% .0 GES-DISC (Goddard Earth Sciences-Data
and Information Services Center) #2{{t OMAERUV
Level 2 Collection 0039 (V1.4.2) "< % I 7= it ,
HHs T 4 85 M ul http://daac.gsfc.nasa.gov/[2017-05-
01], A/ #ra 13 (B> X24 (R
km?, HF[A]4) #¥ 2%y 1 d. OMAERUV H % 7= i
THBEWHRE R ERG RN E (lag), HATE
H B0 4 o i A 0 I AR RO AR SN 0 I e s (A
WRIEAT W, ZRAT R . &
SCAR I A2 2004 4F 10 H 2 2016 4F 12 H K
388 nm 4t ] SSA. AOD. AAOD (Absorption
Aerosol Optical Depth), % 500 nm &b ] SSA Al
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¥ (Hsu et al., 2012; Weatherhead et al., 1998).
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DRI, g s 1)t 5 00 90 R T2 2 00 0 g B 2 DG
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AERONET i £ AH LI 0.5° (G X0.5° (4
JE) WIS F4{E (Ahnetal, 2014). @idx}
AERONET F1 OMI #0405 (1) if 2% 5% e DU IE, - SEBL A
BATHMER H B, X772 42 Hi B F1 MODIS
TR RBEX 777 (Wang etal., 20100,
232 KK

AERONET #1 OMI Jx J# 1+ 5 fr 5 S IB OL 2 2
B B 225, AEROENT [ SSA £ 1] WAk
ZLANIE BY (440, 675 860 F11020 nm) (Dubovik
et al., 2000), [ OMI 7E 354, 388. 500 nm ¥ Bt
(Torres et al., 2007). 3K ix/NZ% /&7 AERONET
) 440 nm A1 OMI [¥] 388 nm 2 [H], 7EIX ANl ,
T ARSI TR 35 A e R S AR 8 A PR A D A
IR4F (Russell etal., 2010), N7 541 EL XA
SOESE R, T EK OMI [ 388 nm 1) SSA # LA
440 nm (1] SSA. 1R ¥E OMAERUV B Jifi 1% i 12 7Y
MR 1% (Torres et al., 2013), FEITERAMNEEL, =
T TR PRI AT P o e A TR SR AR A, R I R i
P£ Angstrom ¥ & F& % (Absorption Angstrom
Exponent, AAE) [ HU{H YU [ 7£ 2.5~3.0; 1E 388
nm F1500 nm 2 [7], A P EMKGE, AAEBUE N

1.0. 5 4h AR 38 4b 35 92 56 (Kirchstetter et al.,
2004), AOD (1) AlAngstrom i KIEH (o) Z[A]
R—ADRTFHEK ) KL i m R

(D)= pre, 4)
Hrh, BN Angstrom VR R %

BRI, X 0 55 SO IS SSA M 5 41 21 v IR
I KT WA, 5 5E1E 388~440 nm X
ANPEHN, HBLAE F1AAE 1.0, £ OMIZE 388 nm
(1] AOD Fl AAOD ¥4 4 440 nm HI %5, 55 57
F1H 549 20 1) 440 nm ] AOD F1 AAOD 2 1 % LA
440 nm ] AOD, 3RS 440 nm [ SSA.

XTSI BRER SIS, RN A
SIEAESTE TR AAE R, M43 m] Ik
e — NS OEEE, i L OMI 7E 440 nm [¥)
SSA H #:3KH 388 nm 1500 nm SSA (141 .

A, (ERERENZ, FNSIERKT SSA #B
J& T AN R B % S o SR A, B LU OMI Al
AERONET f$ i 3E 4T Lxt, A2 i gl $ s 3k AT
BOAE 3 M, R AN S i B VA1 B SSA I — 3k
AT

3 HRSHR

3 tESSATHERRIDEMMELERL N
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£ 2004 4F 10 H % 2016 4F 12 A ¥ 1a), dbxg
AERONET £ B MLl 5F 7] 72 2004 4 10 J %2 2016 4
7H, OMIH 2004410 H K4 G, $odi e %,
(A G AR A AERONET (1) S B W I B 7] A 7 2540 A0 4
I OMI #1153 SSA FI 4P ¥ M 275 7
BE, R NEX2. FRER, tRHKX
AERONET [ ¥ it 3 SSA 1 4F 34 1 4 0.89+0.04,
FoA B2 211 SSA H 5% 51 08 0.93+0.03, HIkKZHZE
0.90+0.03, FKZ (0.88+0.04) F1%ZE (0.87+0.04)
B EEBUAR ;. OMI S Jit 73 SSA 14 448 74 0.90+
0.04, Hrhth 2 H 70 SSAH H =8 0.92+0.03, H
WEZEMIKZE, SSAEH AN 0.91£0.04, %X ZE{H H
i 5 0.90£0.04, J5 it /& AERONET i /& OMI J i
FrAS 1) SSA # A B B 2= 404k, RIAE =,
KA ZRHRE R, EE R Dy E LT TR A& SRR 2
BENERE I, oA RER USSR, R S
i (BO). FERSER (BrC) %%, (Giles et al.,
2012; Wangetal., 2015), f# SSAHF#{K.
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Table 2 Annual and seasonal mean values and standard deviations of AERONET (AERosol RObotic NETwork) SSA
(Aerosol Single-scattering Albedo) at 440 nm and OMI (Ozone Monitoring Instrument) SSA at 388 nm in Beijing,

Xianghe, Xionglong, and Lanzhou

Jb 5Tl SSA FI 5 SSA PRl SSA 22 M35 SSA
AERONET OMI AERONET OMI AERONET OMI AERONET OMI
B 0.890.04 0.90£0.04 0.89+0.04 0.910.04 0.92+0.04 0.910.04 0.910.04 0.90+0.04
HE 0.90+0.03 0.91+0.04 0.89+0.03 0.92+0.04 0.92+0.03 0.92+0.03 0.91+0.03 0.90+0.03
H7E 0.93+0.03 0.92+0.03 0.94+0.03 0.9240.04 0.93+0.08 0.93+0.03 0.93+0.03 0.91+0.03
*ZE 0.88+0.04 0.91:£0.04 0.89+0.04 0.90£0.04 0.93+0.03 0.91+0.04 0.910.04 0.91+0.04
Az 0.87+0.04 0.90:£0.04 0.87+0.04 0.89:£0.04 0.91+0.03 0.90+0.04 0.90+0.04 0.900.04

®3 qL=m. FiWL %
WEHFENFREL

. Z )i AERONET 5ERI SSA (440 nm) #1 OMI /EEI SSA (388 nm) BIEMET Tt

Table 3 Annual and seasonal trends % of the slope of fitting equation for AERONET SSA at 440 nm and OMI SSA at 388

nm at four sites

btk I k Mol k 2k
AERONET OMI AERONET OMI AERONET OMI AERONET OMI
GH T 0.0001* 0.0000 0.0001* 0.0000 0.0001 0.0004*
T 0.0008 0.0015 0.0006* ~0.0004
EES 0.0004 0.0003
M 0.0010 -0.0004 0.0005
A2 0.0004 0.0013 0.0001 -0.0007*
Ve *FORIEIT 95% EAH G
R 221 A H T, HEARALESE, HE¥ME.

X B AT A RO I, s B OK /D B4R H AT I
Bk . Uik J5 AERONET (1A 20505 i 18] BE A 2005
FEFE20164E7 A, Hdr 2008 4 K Hd i
{H 2008 - FHZ= 50 A WA H I e B EdE, e
TaF T, (R 2008 FEHEFHIE: OMIA
RIS 8] B A 2005 4 22 2009 4 10 H o 7%k 5 (1 %
i, H 124 AP E L BRET R, R
INZRFBEHATEMEN S, K3 ME 2a BoR
AERONET 2 i E % FrHEH, /1%50.0001, K
2b 278 OMIEHH 2 oS, FHARIE KT 0.0000,
M WRANHAT A R TiE, B A P E 3
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