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Table 1 The annual mean aerosol-related parameters and RH values over PRD region

Ey AOD, e Py.s/% P, /% FAOD nean RH/%
2000 0.410 25.230 0.000 0.271
2001 0.446 31.801 0.000 0.279
2002 0.518 45.956 0.000 0.319
2003 0.553 58.118 0.000 0.336
2004 0.581 68.140 0.000 0.341 75.71
2005 0.617 71.193 0.550 0.368 79.09
2006 0.619 72.426 0.184 0.369 75.05
2007 0.570 60.478 0.184 0.369 76.28
2008 0.508 45.756 0.000 0.370 77.00
2009 0.530 49.358 0.000 0.376 76.26
2010 0.503 46.961 0.000 0.378 80.70
2011 0.522 44.199 0.368 0.398 78.09
2012 0.589 62.799 0.368 0.439 81.65
2013 0.437 32.228 0.000 0.333

F£2 FHEBETIAZ(114.18°E, 22.30°N)AERONETSMODIS 20065 —2013E 41k F R e 50 B B 4E 1918
Table 2 Annual mean FAOD of AERONET and MODIS at PolyU site(114.18°E, 22.30°N)for 20065E—20134F

2006 2007 2008 2009 2010 2011 2012 2013
AERONET_FAOD 0.557 0.443 0.483 0.448 0.357 0.461 0.500 0.406
MODIS_FAOD 0.483 0.374 0.442 0.422 0.369 0.409 0.455 0.333

ZAKIMEATLIE N, K= AX YR T
Xt A8 G RO TTER EL B E 2006 4E R AERE N, (B
R BREFE NN FHAE TR, BRIFEZIR
KU RE - AR TR YEERESI TR, H
MWRLF R E, RETRETENEEEDD
EEEETHARNTHERRENMHF, M2
WA ., MBS EREFUERS LD
KEES AR FHBA B3N, RRF2014)%F
MW RIS B RN, PM, ST S IR —
EREPM,  FY BT B VR AT PR, ZE—Le4hd
PM, SRR BE B LA o LB E KRR B 3

e MeAh, HuEE WA PM, oSS Ok T B A
AT REWRE, MMODIS AODK it |2
“BHERBERE S LROMER, ZARIE
HWEARMYERE, BEHXHRTEE,
2015) B AU BB A2004F—20124F [H] 1Y
GEOS-ChemfE X $4fE (£ 1) B/~ L4 R Bk = M HbIX
a5 SRR B 2 BRI sh B AR, KIS
PP EZEREBHEKE, HBHERERGTE
3—6fF) PIE R L REUE EWMCR 5% 5F, 2006
Z3E %, 2012), Hitk, BMERAEBRAGR TR
BEWRERLT, HTHMERNARIEBE, KF



1418 Journal of Remote Sensing

i BF®/ 2016, 20(6)

FERRIE K Jm ] R R IFAOD, SRS
REER LA Uy &5 -5 s T LI A AR o A 25 T B,
HATH-BHERADY, BT EAR=ABKX
BRI RENHEEABELE, BREAR

RZEARSN, 5% KT ™R KRS
RBHHEE A VIR R, BUAATEARE &
AP BTG R AP, A BB Bk = At X 1Y
ERREKFRERAERSE .

20007 20014 20024

3
o
il
2003 2004 4 20054
S 2 | 2 I
£ : A e U S = s 7 M
e R g T : BRS e (A%
S SRIIE 4 N
Sl e J daglye
"fll'{j : : ¢
s ML Bl
W
2006 20074 2008
S
o B o 2, ¥
PR Foos N
bl g 0
b WL
(228} "" =
i 077 S
LI BRHED, ; Y
AL AJ;_%:;: ]
20097 201074 20114

o

. e Lol B .5 ' RO
HEIR s SR\ s fak
L o o Mk P
N e o IR R
g ",,{L i it .:rft
i Bt L] S T
. \ag D(
20124 20134
. o
M < T
h 2 M Ly N
e 5 Ll ’3’135.35;:‘ l LS 1l
y rd‘il.l‘ % \ ; fifl 1y
4 “-ﬁ ‘T]‘ b3} -
i FHE
i itk'.‘f%
R
3 0.1

4 20005F—20 1342k = M3t [X FAODAE - ¥{H %5 18] 4345 [&]
Fig. 4 The distribution of annual mean FAOD over PRD region for 2000—2013
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Fig. 6 The temporal variation of monthly mean AOD and FAOD over PRD region from 2000 to 2013(The error-bars represent the
standard deviations)
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Analysis of long-term (2000—2013) spatio-temporal aerosol distribution
over Pearl River Delta region in China by using MODIS data
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Abstract: Characterizing spatial and temporal variations in an aerosol is critical for a thorough understanding of its formation, transport, and
accumulation in the atmosphere. The Pearl River Delta (PRD) region is one of the most densely urbanized regions in the world and one of
the main hubs of China’s economic growth. In this study, long-term (2000—2013) Moderate Resolution Imaging Spectroradiometer (MOD-
IS) level 2 aerosol products were used to study the spatial and temporal distributions of both aerosol optical depth (AOD) and fine aerosol
optical depth (FAOD) over the PRD region.

To investigate the variation characteristics of particulate pollution in the PRD region for a long time, we used long-term (2000—2013)
MODIS AOD and FAOD data with 10 km resolution to calculate the monthly, seasonal, annual, and 14-year means. In this process, we
screened the cloud pixels.

Results indicate that the spatial distribution of AOD of higher values are located in the central region of the PRD region (e.g., Foshan,
north of Zhongshan, and southwest of Dongguan), whereas that of lower values are located in the western and eastern parts (e.g., Guang-
zhou, Huizhou, Zhaoqing, and Jiangmen). The spatial variability of FAOD is less significant than that of AOD, and the highest value of
FAOD is located in Zhaoqing. Both annual mean AOD and number of areas with high AOD increase from 2000 to 2006. Between 2006 and
2013, although the annual AOD level over the PRD region fluctuated, the condition of particulate matter pollution has generally improved
since 2006 because of the strict air pollution control implemented in the PRD region. The FAOD data set shows an increasing trend from
2000 to 2012, and the spatial variation in FAOD over the PRD region becomes increasingly significant. Therefore, a further improvement in
the air quality in the PRD region requires a stricter regulation of fine particulate matter concentrations. A comparison of the annual MODIS
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FAOQOD values and the annual AERONET FAOD values at the PolyU site (114.18°E, 22.30°N) shows that, from 2006 to 2013 both variables
have a good agreement and the absolute differences between them are all lower than 0.08. The lowest AOD (0.39+0.10) and FAOD
(0.25+0.05)occur in winter. The maximum AOD (0.72+0.13) in the PRD region occurs in spring, whereas the FAOD (0.45+0.10) reaches the
maximum in autumn. From 2000 to 2013, the maximum fluctuation in AOD appears in summer, with the AOD standard deviation (std)
reaching 0.28 in July. The season with the minimum fluctuation in AOD occurs is winter, with the AOD std being only 0.086 in January.
Similar to AOD, the maximum (std=0.21) and minimum (std=0.038) fluctuations in FAOD occur in June and January, respectively.

A long-term MODIS AOD and FAOD series can reflect the spatio-temporal variation trend of particulate matter pollution over the PRD
region. Although aerosol extinction has decreased significantly since 2006, the fine aerosol extinction has still increased to a certain extent,
indicating that further control on fine particulate matter pollution is necessary in the PRD region.

Key words: AOD, FAOD, MODIS, Pearl River Delta region
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