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An Efficient Retrieval Algorithm for Fine Mode Fraction of Land Aerosols

WANG Jia-cheng, ZHAO Wen-jun, ZHANG Bing-kai, CAO Yang-yang
(College of Physics and Electronic Engineering, Fuyang Normal University, Fuyang, Anhui 236037, China)

Abstract; An new algorithm for retrieving aerosol fine mode fraction ( FMF) was proposed based on the
aerosol optical depth( AOD) from satellite and Angstrom exponent. It adopted a more accurate aerosol model and
constructed a two-dimensions lookup table with AOD and FMF as variables. Applying this algorithm to retrieve
FMF in Beijing and Jaipur, and comparing it with the FMF by AERONET an MODIS, the results showed that the
correlation coefficient between the FMF retrieved by the new algorithm and by AERONET was 0. 656, while the
correlation coefficient between the FMF retrieved by MODIS C6 and by AERONET was 0. 436. Taking the FMF
by AERONET as the standard, the RMSE of the new algorithm was 0. 156, which was lower than that by MODIS
C6(0.318). 90% of the retrieval results were within the error range of +0.4, while only 57. 4% of the FMF by
MODIS C6 was within this error range.
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Table 1 Two-dimensional lookup table

AOD FMF

0. 001 0.2 0.4 0.6 0.8 0.999
0.2 0.156  0.175 0.184  0.195 0.208 0.219
0.4 0.312  0.336 0.353 0.377 0. 407 0.439
0.7 0.561 0.589 0.622  0.667 0.722 0.785
1.0 0. 821 0.854  0.903 0. 969 1. 046 1.135
1.5 1.272 1.313 1.388 1.482 1. 588 1.712
2.0 1.738 1.788 1. 886 2.001 2.125 2.271
2.5 2.217 2.276 2.392 2.519 2.651 2.810
3.0 2.706  2.772 2.902 3.034 3.167 3.328
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Relationship between volume concentration of coarse and fine aerosols and AOD at 670 nm in Beijing station

Al EE U AOD, B 5 FMF £ 53¢, 3 1E J2& ] LLA A
IR AT A 4R 3%, B AOD S S i FMF (1 J5L Al
1.4 RORI k6 Ak

S B RAAE LLT 3 4 O 52 PR i vk £
1ANEE 2 AN A58 1A IR A AL @RI T2 S IR
B B AOD 1 JELURS H8 B5, X 3 BRI B R A
JRE AL AY B i FMEF s QA 48 — 2645 31 1) FMF, i@
I AE A 7 A4S B R ) FMF, HARRAEAR .

B — R YE SO ) XA T S — AR
JREABE Y | 45 B i Jaipur HIX 4 F 3R R () FMEF, U]
TE 2L DX TR SR IR A, XA 3 5 R A
ARV AR AL B AR 4R 4, 4y ic S AELAE2
AE3 AE4 fil AE5, H AEl < AE2 < AE3 < AE4 <
AES, & TR W A F8 80 AE,# AE <AEL,
% A BRSPS AEL BUBEAL ;27 AE1 <AE<
AE2, T & ) AR HE HCh AEL L AE2 (1 5 A4S A5 A
FC A B2

55 25 R FH A v ) A A TR X i 1 A 4R
FM TR AOD %4 ) i FMF, il n, L 3% 1 %
Bl e T A $22 , JF H MODIS 1) AOD {4 0. 3,78
2 AR (B 09 7 1 RIVRT B8 HR X A AOD 2k 0.3 FlI
1 hIER 6 4 FMF () AOD,, W3 2, H A
TR AOD Xf3¢ 2 HEATHE (R, B AT A5 2% 0 3% <
Vi S A R g FMF

55 =B 0 B 2O FMF, 25 3 v AN R
JeASE 7R L X6 N AR Y (% BB 5 B4 i Ok AET R
AE2, i WS B8 3 ) FME 435052 5 FMFL Al
FMF2( 13 3) M fx & 59 FMF B n] | T3 22 A9 A%
FeBON R 3 AR AT . A TR RS 8 B /N, W H
I3t — A A AR AR X A TR ) BB B
AEL, B 25 20 IO A3 2] 19 FMF 8 FMFL, A LA
B 5, 24 B S8 H o O I FME 1 0, %% % 4 7,
PR Sy SRS 8 50 S A s - 1 0 A, HL (B /N 20
BT H > T FMF 2808, B DL 2 ) FMF

— g



B3sE WS TGRS R vk 2023 4F 10 A
#*2 XEIE AOD A 0.3 B A EEITE LA
Table 1 Example of interpolation calculation when the AOD from corresponding satellite was 0. 3
FMF 0. 001 0.2 0.4 0.6 0.8 0.999
AOD;, 0.234 0 0.2555 0.268 5 0.286 0 0.307 5 0.329 0
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Table 3 Retrieves of two selected aerosol models
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Fig.2 Comparison of FMF retrieved by the new algorithm,
MODIS C6 and AERONET
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