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Validation of POLDER-2/PARASOL aerosol
products over Beijing area
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Abstract: This study is devoted to the regional validation of POLDER-2/PARASOL aerosol retrieval scheme over land
surfaces against independent automatic sun-photometers located at Beijing and Xianghe sites both included in AERONET
(‘Aerosol Robotic Network ) /PHOTONS ( PHOtométrie pour le Traitement Opérational de Normalisation Satellitaire ).
Analysis of the AERONET/PHOTONS volume size distributions shows that the fine mode is very well defined with size-
cut of about 0. 3pum over Beijing area. POLDER-2/PARASOL aerosol optical thickness ( AOT) is shown to be quite
consistent with the fine fraction of the size distribution (radius <0.3wum). In other words, POLDER-2/PARASOL
retrieval over land is mainly sensitive to the anthropogenic aerosols which are known to have important impacts on the
climate, environment as well as human health. However, the Angstrom exponent used in the POLDER retrieval algorithm
is much higher than the statistic of the AERONET/PHOTONS measurements over Beijing. Thus the derived AOT have
been underestimated and the Angstr(’jm exponents have been overestimated.
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1 INTRODUCTION

Remote sensing of aerosol properties is much more
difficult over land than over ocean because of the difficulty
in discriminating the aerosol contribution from the ground in
top of the atmosphere (TOA) measurements. The problem
has been solved in several ways, for example, thermal
contrast over desert areas ( Legrand et al., 1989), and the
reflectance over dense dark vegetation ( Kaufman er al.,
1997). The new generation of satellite sensor, POLDER
(Polarization and Directionality of the Earth’s Reflectances )
developed by CNES can acquire the global observation of
the polarization and directionality of solar radiation reflected
by the earth-atmosphere system. The multi-directional,
multi-spectral polarization measurements of POLDER
provide the new way for the remote sensing of aerosol over
land. Ground-based measurements suggest that the
polarized light reflected by ground targets is small and

stable enough to allow for correction in TOA measurements
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(Deuzé et al., 1993; Herman et al., 1997 ). However,
atmospheric molecules and most aerosols exhibit rather
strong polarization. The aerosol properties could be derived
from the measurements of the polarized reflectance by
correcting the molecular contribution of TOA signals.
POLDER-1/2 onboard ADEOS-] and ADEOS-II
(Advanced Earth Observation Satellite) spacecrafts are not
acquiring data any more because of solar panel failure of the
platform. PARASOL ( Polarization & Anisotropy of
Reflectances for Atmospheric Sciences coupled with
Observations from a Lidar) satellite as part of so-called “A-
train” carried POLDER-3 instrument for the third time,
which affirmed the advantage of multi-directional, multi-
spectral polarization measurements and is helpful to better
understand the impact of clouds and aerosols on climate.
The resolution of POLDER-1/2 is 6km x 7km at nadir and
the resolution is enhanced to Skm x6 km for PARASOL.
The aerosol operational products including aerosol
index, AOT and Angstrom exponents are provided by the
French POLDER team ( Leroy et al., 1997; Deuzé et al.,
2001). The preliminary comparison showed that there is a
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general good agreement between ground measurements and
POLDER/PARASOL aerosol products over Europe and
North America( Goloub & Arino, 2000; Tanré ef al., 2001;
Vachon et al., 2004). However, there is no work on the
validation of POLDER/PARASOL aerosol products around
China. The POLDER-2 and PARASOL aerosol products
over Beijing area are evaluated based on the AERONET/
PHOTONS ground measurements in the paper. The second
section briefly recaps the retrieval scheme applied to
POLDER/PARASOL reflectances (level 1 data). The third
section addresses to the validation dataset over Beijing and
Xianghe sites. POLDER-2/PARASOL and AERONET/
PHOTONS retrievals are compared and discussed in the
fourth section. Conclusions are given in the fifth section.

2 POLDER-2/PARASOL AEROSOL ALGO-
RITHM OVER LAND

According to Deuzé et al. (2001 ) approach developed for
POLDER-1/2, one can write the polarized reflectance R;OA
at top of Atmosphere (TOA), as follows:

R'p[‘(),r‘\ — R;urlT + R'l'l)A\ (1)

p_atmos
f TOA
where R;'" and R

p_atmos

are the surface and atmospheric
contributions, respectively; 7T stands for the atmospheric
transmittance. The surface polarized reflectance, R;"“, is
modeled using a semi-empirical surface model ( Bréon et
al., 1995; Nadal & Bréon, 1999) and considered to be
spectrally flat.

In the single scattering approximation, the atmospheric

considered for POLDER-1/2 is given by
7,0,(0)

4cosf, cosh,

. . TOA
contribution R

p_atmos

TOA _ w7, Q‘. (0)

p_atmos 4C0$0v00805

where @, is single scattering albedo of aerosols; 7, and 7 are

(2)

respectively aerosol and molecular optical thickness; Q, (®)
and Q, (@) are the polarized phase functions of aerosol and
molecule respectively ;6, and @, are the solar zenith angle and
the view zenith angle respectively, whereas @ is the
scattering angle. For PARASOL operational data processing,

TOA

p_atmos

computed with a radiative transfer code (Deuzé et al., 1939;
Vermote et al., 1997).
Downward and upward transmittances are expressed
with T factor
T =exp(_(77A + BT, +77A +BT)\)) (3)

cosf, cosf,

the pure atmospheric contribution (R ) is now exactly

with y and 8 are empirical coefficients ( Lafrance et al.,
1997) ; A is the wavelength.

Aerosol model is described by the single mode
lognormal size distribution ( with geometric standard
deviation, ¢ =0.40 of variance) and various modal radii
ranging from 0.05 to 0.15 pm ( associated Angstrom
exponent « ranging from 1.8 to 3.0). The refractive index
(m) is 1. 47 - 0. Oli corresponding to small particles

absorption. The polarized reflectance R:OA at TOA is
computed for the given geometry (6, 6,, @), at 670 and
865 nm, a set of 10 aerosol models assumed spherical
particles, and a set of increasing AOT to form the LUT.
The best agreement (i.e., minimum difference ) between
computed and measured spectral polarized reflectances
provides AOT and the Angstrém exponent.

3 POLDER-2/PARASOL AEROSOL PRODUCTS
AND VALIDATION DATASET

3.1 POLDER-2/PARASOL aerosol products

POLDER-2/PARASOL aerosol level 2 data consist of
AOT at 865 nm ( 7. ) and Angstrom exponent
(o sosnm ) Tetrieval performed on average over 3 x 3
level 1 pixels, thus leading to spatial resolution of about
20km x 20km. For PARASOL, the studied period is
from March 2005 to May 2006 and the total number of
PARASOL overpass Beijing and Xianghe is 222 days.
For POLDER-2, there is less than 7 month data from
April 2003 to September 2003 and the total number is 88
days. The overpass time for PARASOL and POLDER-2
is 13:40 and 10:40 respectively.

In the comparison exercise shown in the following
section, the central pixel of the satellite is considered
located on each sun-photometer site. Moreover, in order to
estimate the spatial variability, the standard deviation is
computed within a 35km x35km size area. The temporal
match method proposed by Goloub ef al. (1999)is used in
the comparison. The four AOT measurements acquired
within + 30 minutes of the satellite overpass time are
selected and averaged. Only days with the ratio of the
variance over average AOT (74 ) less than 0.20 are kept,
corresponding to stable atmospheric conditions.

3.2 AERONET/PHOTONS ground-based measur-
ement sites

AERONET/PHOTONS established by NASA and the
cooperating institution provided the long-term aerosol
data which are fundamental to the estimation of aerosol
influence on climate and the ground-based validation of
aerosol properties derived from satellite. More than 250
sites are included in the network. CIMEL CE-318 sun-
photometers developed by French CIMEL company are
used in AERONET/PHOTONS. The direct sun
measurements are made at 340, 380, 440, 500, 675,
865, 940 and 1020 nm.
measurements are then used to compute AOT at each
wavelength except for the 940 nm channel, which is used
to retrieve precipitable water in centimeters. The direct
sun measurement, almucantar measurement and principal
plane measurement are combined to retrieve aerosol size
distribution single

These solar extinction

’

complex refractive index and
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scattering albedo ( Holben et al.,, 1998 ). Beijing
(Latitude: 39.98° N, Longitude: 116.38°E) became
one of long-term sites of AERONET/PHOTONS from
April, 2002. Xianghe site ( Latitude: 39.75° N,
Longitude; 116.96° E) as one of long-term sites of
AERONET/PHOTONS from September 2004 is close to
Beijing, about 70km southeast from the megacity.
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3.3 AERONET/PHOTONS data

3.3.1 Mean characteristic of AERONET/PHOTONS
aerosol size distribution
The aerosol size distributions over Beijing area are
analyzed since the polarization is sensitive to the fine mode
particles.
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Fig.1 AERONET/PHOTONS volume size distributions normalized by AOT at 865 nm for
a%\7%lisssn.., >0.5(a) and agforj%s w < 0.5 (b).

Fig. 1 showed the volume size distributions normalized
dv
dlnr

*TAER
T8650m

where V and r stand for volume and particle radius

by AERONET/PHOTONS total AOT at 865 nm, i. e

respectively, at Beijing during the whole PARASOL
period. Two cases are considered, one with AERONET/
PHOTONS Angstrom exponent ay s, > 0.5 accounting
for 90% of the dataset (Fig.1(a)) and the 10% residual
situations with gy gesnm =< 0. 5 dominated by coarse
particles (Fig. 1 (b)). From Fig. 1, it can be seen that
aerosol size distribution is the bimodal mixture of coarse
and fine mode particles over Beijing. The fine mode is
very well defined with size-cut between 0.3 and 0.4 pm
for agygesm > 0.5 (Fig. 1 (a)). The coarse mode
amplitude is higher for dust days and the size-cut of the
fine mode decreases to 0.2—0.3um (Fig.1(b)).
3.3.2  Recomputation of fine mode (v <0.3um) AOT of
AERONET/PHOTONS

The AERONET/PHOTONS fine mode AOT (r <0.6
pm ), Tgf:{(mo_(mm) , 1is systematically larger than AOT
retrieved from PARASOL in Beijing because the fine mode
threshold around this site is about 0.3pum according to the
statistics of size distributions (section 3.3.1). Considering
decreasing the fine mode threshold to 0.3pm, the AOT of
the particle radius less than 0.3 pum, i. €.T:::i,<0'3m"), is
recomputed at satellite overpass time.

The first step is to calculate the redefined fine mode

(r<0.3um) AOT from the truncated size distribution
and refractive index at sun-photometer inversion time
when it is the closest to the satellite overpass time. It is
expressed as 7o o 5. -

The aerosol size distributions of AERONET/
PHOTONS are interpolated in the range of 0.05—15pum
to truncate at any radius. The fine mode (r <0.6um)
AOQOTs at 443,670,865 and 1020 nm are calculated using
Mie code and compared with AERONET/PHOTONS
fine mode AOTSs T:i‘{(r<oﬁum) The good agreement in
Fig. 2 showed the Mie code is reliable.
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Fig.2 Comparison between the recomputed fine mode AOT
and AERONET/PHOTONS fine mode AOT (r <0.6um)
for 4 wavelengths (443, 670, 865 and 1020 nm) .
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Accounting to the AOT temporal Variation between

the inversion time and satellite overpass time, 7, W(r<0 3pm)

is derived from 7. When the Angstrom

(r<0.3pm) *
AER
exponent is rather constant, 7. ., . ;,, can be estimated

iny

from 7, . ,. using the relation as follows
AER

AER _ v T 8650m
Tline(r<0.3pm) = 7T fine(r<0.3pm) X ( - (4)

inv

865nm

where 7, is the total AOT selected and averaged using

the four measurements within + 30 minutes of the

satellite overpass time and 7y,  is total AOT measured at
inversion time.

Second, the stability of the Angstrom exponent

AER . . .
Qg7 s6som 18 Checked between the sun-photometer inversion

time and satellite overpass time. According to the

statistics,
af;';mm between the two times less than 0.1 account for

the days with the absolute difference of

more than 80% of the total samples in Beijing and
Xianghe. So,

AER
Q70 g650m 1NOIE than 0. 1

the days with the absolute difference of
are rejected because the
correction as in formula (4) cannot be used under this
condition. Thus, the estimated fine mode (r <0.3pum)
AOT at satellite overpass time is acquired according to
the Eq. (4). Then, the fine mode Angstrom exponents
are derived from fine mode AOT.
3.3.3 Cloud screening

The acquired real time AERONET/PHOTONS data is
level 1. 0 and level 1.5. The level 1. 0 data are used
because there are not enough level 1.5 samples and the
automatically cloud screening of level 1.5 data rejects
some interesting events such as variable aerosol plumes,
2000). Thus,
Several methods are combined to

dust( Smirnov er al., the cloud filtering
must be done.
eliminate the cloud contamination. First, the almucantar
and principal plane data are carefully inspected. The sky
radiance scanning about the solar disk should be
symmetric and smooth when it is cloudless and

homogenous. Second, the weather records in Beijing
and the whole sky imager in Xianghe are used. The
ancillary information helps to keep the reliable data to
compare between satellite and ground measurements.
After all screening and processing are applied, the
numbers of the matched samples between the satellite and
POLDER-2 and
PARASOL period in Beijing and Xianghe are given in
table 1.

Table 1

ground-based measurements for

Matched number of satellite retrieval
and ground-based measurements

Period POLDER-2/ADEOS-T PARASOL
Site (Apr., 2003—Sep. , 2004) |( Mar., 2005—May. , 2006)
Beijing 18 78
(39.98°N, 116.38°E)
Xianghe 0 g
(39.75°N, 116.96°F)

4 COMPARISON OF SATELLITE AND GRO-
UND-BASED MEASUREMENTS

4.1 Time series of fine mode AOT

Fig. 3 series of POLDER-2/
PARASOL AOT rgy,, and recomputed fine mode AOT
Timetr<0.3um Of AERONET/PHOTONS at 865 nm in the
two sites. Fig. 3 (a) is for Beijing POLDER-2 period,
Fig. 3(b) is the same as Fig.3(a) except for PARASOL

period and Fig.3(c¢) is for Xianghe PARASOL period.

shows the time

0T T T T T T
- (a)Beijing —=— AERONET(r<0.3pm) |
—a—POLDER-2 4

JRAAYN

i
=N

AOT(865 nm)
o
.;;

0.

N

0.0 ' —
05/04 20/04 13/04 04/06 27/06 08/07 15/07 29/07 13/0‘)
Vormsoe=r "Wl T T T T T
| (b)Beijing —=— AERONET("<0.3pum) |
— —s—PARASOL
£ i
|
w
o
(<
=
Q0. -
<

06/05 06/09 21/10 13/11 29/11 16/12 07/01 25/02 07/04

0.5 T

- (c)Xianghe —=— AERONET(*<0.3pm) 1
- AN -

04 —a—PARASOL

- ]

i~ -

Zo.

O

)

= A

)

< " il

" L]} : A A Ll
20/04 23/05 22/09 28/10 16/11 17/12 02/02 25/02 07/04 22/05
Date(dd/mm)

Fig.3 Day to day variation of AOT at 865 nm during
the validation period of POLDER-2 in Beijing(a) ,
PARASOL in Beijing (b), and PARASOL in Xianghe
(c), compared with AERONET/PHOTONS

recomputed fine mode AOT.

Taking Beijing PARASOL period for example, there
are some days with very high AOT. Table 2 lists
AERONET/PHOTONS total and fine mode AOT, as
well as Angstrém exponent plus PARASOL retrieved
AOT and Air Pollution Index ( API) ( The maximum of
the three kinds of pollution indices is defined as API for
the day, i.e., API = MAX ( PM,,, SO,, NO, ). The
pollutant with the largest pollution index is regarded as
the chief pollutant. (http://www. sepa. gov. cn/quality/

airforecast/air_forecast. php) ). These data correspond

sat

to high fine mode AOT, i.e., both 7jns ..., and 755
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are greater than 0. 2; additionally, a dust storm day
2006- 05- 17 is also included in the table. The major
pollutants of all the days are PM,,. The API is greater
than 300 and the pollution is heavy on 2005- 11- 04 and
2006- 05-17. However, the AOT is different for the two
days. The fine mode AOT accounts for 41% of total
AOT and g s is 1.04 on 2005- 11- 04 which
illustrates the aerosols are mixture of fine and coarse
A

mode. The ami'fmm“ is only 0. 06 and the total AOT at
865 nm reaches up to 1.43, but the fine mode AOT is

less than 0.05 on 2006-05-17. In addition, PARASOL
AQOT is only 0. 02 which exhibits aerosols are mainly
composed of dust particles on that day. Some days with
high AOT are not corresponding to the high daily PM
concentrations because PM ; concentration include those
under all-sky conditions and throughout the whole day
when AOT is available only in the daytime and under
PARASOL AOT
made up of mostly fine particles, so PM,,
optimal indicator of AOT( Xia et al., 2005).

clear-sky conditions. Moreover, is

is not the

Table 2 The information of the days with high fine mode AOT and a dust storm day

Vy-[r:i:i dd T;sian :HR:EP<0.3pm) ‘1272];65',". Ty Major Pollutant APl
2005- 03-27 0.67 0.33 1.36 0.29 Pino 161
2005- 05- 14 1. 64 0.35 0.88 0.38 Pino 85
2005- 05-28 0.77 0.38 1.43 0.38 Pino 120
2005- 06- 22 0.52 0.26 1.41 0.25 Pino 116
2005-10- 10 0.52 0.29 1.42 0.25 Py 167
2005- 04- 11 0.51 0.21 1.04 0.25 2% 330
2005-11-16 0.48 0.22 1.36 0.32 Py 104
2005-12-29 0.51 0.23 1.16 0.24 Py 113
2006-01-26 0.54 0.25 1.24 0.28 Pino 157
2006- 04- 30 0.92 0.22 0.74 0.26 Pino 165
2006- 05-17 1.43 0.04 0. 06 0.02 Pino 500

From individual size distribution for Beijing and 127
_ (a) —a— AERONET
Xianghe, the fine mode fraction corresponding to radius E 09l . {—o—Estimation
~ : I\
less than 0.3 pm, Cfme<r<0.3um> = AEI.{‘M 15 E 0.6 .;0 \'
total ] o o,
computed. The averaged fine mode fraction during the €03 \ / X :\/\
validation period Cy ., .o 3,m 18 0. 30 £ 0.12 and 00 \EQQ . . . . \j/ ;
0.31 0. 13 respectively for Beijing and Xianghe. The 05/04 20/04 25/05 16/06 0507 10/07 28/07 10/09 21/09
Date/(dd/mm)

POLDER-2/PARASOL AOTs divided by
averaged fine mode fractions in the two sites to estimate
the total AOT 7.

total

are the

( the superscript “est” stands for
estimation). The time series of the total AOT estimated
and AERONET/PHOTONS total AOT are showed in
Fig.4. Fig.4 (a) is for POLDER-2/ADEOS- [l period
of Beijing, Fig. 4 (b) is for PARASOL period of
Beijing and Fig. 4 (c) is for PARASOL period of
Xianghe. There the
estimation and AERONET/PHOTONS. The correlative
0.99 and 0.80 for the three
situations as shown in Fig. 6; the root mean squares are
0.133, 0. 165 and 0. 133 respectively. However, the

total AOT is overestimated due to the fine mode fraction

is a good agreement between

coefficients are 0.91,

underestimated for heavy pollution of fine particles ( for
example, 2005-11-04 and 2005-11-16) ; the total AOT
the
overestimated for heavy pollution of coarse particles ( for
example, 2006-05-17).

is underestimated due to fine mode fraction
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Fig.4 Day to day variation of total AOT estimated
from 7y, and Cy (o5, at 865 nm during
the validation period of POLDER-2 in Beijing (a) ,

PARASOL in Beijing (b), and PARASOL in Xianghe (c),
compared with AERONET/PHOTONS total AOT.



142 Journal of Remote Sensing

#®AF R 2009,13(1)

4.2 Comparison of aerosol optical properties bet-
ween satellite and ground-based measurements

The comparisons of POLDER-2/PARASOL AOT and
AERONET/PHOTONS fine mode AOT (r <0.3um) are
showed in Fig. 5 (a) for Beijing and in Fig. 5 (c) for
Xianghe. The comparisons of fine mode Angstrom
exponents between POLDER-2/PARASOL and ground-
based measurements are showed in Fig.5(b) for Beijing
and in Fig.5(d) for Xianghe. The error bars on the X-axis
are the errors of recomputed fine AOT from AERONET/
PHOTONS, which is defined as the following :

‘ total total

il T ) fine
€ R total S0 (5)
cal
“«

where the subscripts “cal” and “mea ” denote the
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calculations and measurements respectively; the
superscripts “total” and “fine” denote the total AOT and
fine mode AOT. Because the computed total AOT,
and the measured total AOT, r

¢ is very small so that the error bars on the X-axis are

total total

Tea > nea s are very close,

almost invisible. The error bars of Y-axis represent the
spatial deviation computed over the 35km x 35km size
window for POLDER-2/PARASOL.

There is a general good agreement between
AERONET/PHOTONS fine mode AOT and PARASOL
level 2 AOT, as shown in Fig.5(a) and(c), whether in
Beijing or in Xianghe. The correlation coefficients are
respectively 0. 95 and 0. 90 for Beijing and Xianghe. The
slopes are very close to 1. Equivalent results ( correlation
coefficient of 0.95, slope of 1.04) are found for Beijing

with POLDER-2.
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Fig.5 POLDER-2/PARASOL AOT and Angstrom exponent versus those of
AERONET/PHOTONS fine mode for Beijing(a),(b) and Xianghe(c),(d)

There are large standard deviations on satellite axis for
some days, especially on the days with very low AOT and
high AOT. For the days with low AOT, the high standard
deviation may be explained by the spatial variation of the
surface polarization since the surface contribution is
relatively more important in these conditions. In cases of
high AOT, Beijing site during PARASOL period was

considered. In Fig.5(a), there are four days with large
error bar 2005- 05- 14 (0.11), 2005- 10- 10 (0.08),
2005- 11- 04 (0.07 ), and 2005- 11- 16 (0.12). The
values in the brackets are standard deviations for the
corresponding day. There was strong daily variation of
AOT and agyg ., Was 0. 88 on 2005- 05- 14, which
implies the atmosphere was not spatially homogeneous.
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According to weather report, that day was partly cloudy.
The atmosphere was a little hazy on 2005- 10- 10
according to the weather record and there was small
pollution ( Table 1) with g, 4, around 1. 42. The
pollution was dominated by fine mode aerosols from local
emission according to the back trajectory ( http.//
aeronet. gsfc. nasa. gov) so the spatial deviation is large.
The high standard deviations on 2005- 11-04 and 2005-11-
16 can be explained with the same reason; the local
pollution on 2005- 11-04 was heavier than two other days.

For Angstrom exponent, there are 49 cases with the
value 1. 806 for Beijing PARASOL period (Fig.5(b) ),
which is more than 60% of the total 78 days. This value
corresponds to the lowest value considered in the set of
10 aerosols model. The statistical averaged Angstrbm
exponent for 4-year AERONET/PHOTONS data over
Beijing is about 1.2 ( Fan et al., 2006 ). It is obvious
that the Angstrém exponents ranging from 1. 8 to 3. 0 are
overestimated around Beijing area. The aerosol model
considering the effective radius and effective variance is
more reasonable in Beijing region.

The scattering plot of the total AOT estimated 7,

and AERONET/PHOTONS total AOT 7™ for Angstrém

total

est

exponent higher than 0.5 are showed in Fig. 6 (a) for
Beijing and in Fig. 6 (b) for Xianghe. The correlation
coefficients between them are higher than 0.8 and the
slopes are close to 1 over Beijing and Xianghe sites.
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Fig.6 POLDER-2/PARASOL total AOT computed

sat
from 7y, and C , versus

fine(r <0.3pm

those of AERONET/PHOTONS for Beijing

(a) and Xianghe (b) in case of &gy sgsam > 0. 3.

Dust events release much non-spherical coarse
particles. The departure from sphericity tends generally
to lower the polarized light scattered by the particles( Cai
& Liu, 1982 ; Mishchenko & Travis, 1994). Thus, the
spherical models used in the retrieval will lead to
overestimate the polarized light in the presence of non-
underestimate the AOT.
Moreover, polarization at side scattering angles is mainly

spherical particles and
generated by very small particles ( Hansen & Travis,
1974 ). The polarization of dust particles is typically 5 to
10 times lower than that of fine particles. The single
mode lognormal size distribution did not consider the
relationship between large/nonpolarizing and small/
polarizing particles( Deuzé et al., 2001 ). Therefore there
is the bias in the AOT retrieval on dust days.

5 CONCLUSIONS

At the regional scale, the contribution of urban/
industrial aerosols appears significant in China ( Tanré,
et al., 2001 ; Qian & Giorgi, 2000 ). The analysis on
AERONET/PHOTONS size distribution exhibits the
size-cut of fine mode is about 0. 3um over Beijing area.
The comparison shows the aerosol products of POLDER-
2/PARASOL are sensitive to the accumulation mode ( r
<0.3um) aerosols mainly coming from anthropogenic
sources. It is helpful to separate the pollution and dust
sources and investigate the local emission and transport
of pollutants over the land.

On the other hand, the Angstrém exponents ranging
from 1. 8 to 3. 0 in the aerosol model of POLDER
operational algorithm are overestimated over Beijing
area, which results in the limitation that fine-mode
aerosols are dominant and AOT is underestimated.

The total AOTs for the two sites are estimated from
POLDER-2/PARASOL AOT 7y, and the averaged fine
mode fraction Cy ., ,,,,- The total AOT estimated and
the AERONET/PHOTONS total AOT are close. The
correlation coefficients are above 0.8 and the slopes are
very close to 1. The method is usable to estimate the
AOT roughly.
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