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Research on spatial and temporal distribution of AOD in a typical region of the Fenwei Plain
based on MAIAC
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Abstract: Background, aim, and scope The Fenwei Plain is a critical area for air pollution prevention and
control, its air quality dynamics have always been the focus of attention. AOD (Aerosol Optical Depth) is an
important indicator of air quality, so studying the spatial and temporal distribution of AOD is an effective method

to access the change of air quality. In this paper, Tongchuan City located in Shaanxi Province within the Fenwei
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Plain was selected as a typical area to study the spatial and temporal variations of AOD, which could provide
decision support for effective prevention and control of air pollution. Materials and methods The MCD (MODIS
Combined Dataset) 19A2 images based on MAIAC (Multi-Angle Implementation of Atmospheric Correction)
algorithm were selected to study the spatial and temporal distribution of AOD in each month from January 2011
to December 2020. An ARIMA (Autoregressive Integrated Moving Average) model was applied for prediction
analysis of AOD. By collecting the natural and social factors of the study region, the influencing factors of AOD
were studied by GRA (Grey Relation Analysis), which could provide auxiliary roles for improving the prediction
accuracy of AOD. Results The results indicated, the AOD monthly mean in the study area was relatively high
from June to August, and relatively low from October to December. The AOD annual mean exhibited
fluctuations, it reached a maximum in 2013, and then it showed an overall downward trend, the minimum
appeared in 2020. The AOD monthly mean of the twelve months in 2020 were predicted with ARIMA(1, 2, 5)
model based on the monthly mean from January 2011 to December 2019, the RMSE of prediction was 0.117,
which indicated satisfactory prediction accuracy. Discussion Based on the long time series variation
characteristics of AOD, it could be seen that the air quality in the study area has been improved since 2013, but
the prediction accuracy still needs to be further improved. The GRA results between AOD and factors indicated
that industrial emission, gross population and SO, emissions were important social factors influencing AOD,
however, all natural factors could affect AOD more or less because of the complexity of AOD generation
mechanism, and according to the difference of research scale, the contribution of the same factors are different.
Conclusions 1t was feasible to study the spatial and temporal variation of AOD based on multi-temporal
MCD 19A2 images. The influencing factors should be introduced as auxiliary variables in order to improve the
prediction accuracy of AOD. Recommendations and perspectives In order to promote ecological sustainable
development, some efforts should be made. On the one hand, it is necessary to reduce emissions by strengthening
policy management and optimizing industrial structure and trying to reduce dependence on energy and minerals;
on the other hand, we should pay attention to the treatment of existing pollution sources; at the same time, the
application of new technologies such as remote sensing should be further applied to improve the monitoring
efficiency of environmental quality.

Key words: MAIAC; the Fenwei Plain; aerosol optical depth (AOD); spatial and temporal distribution
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Si5He . SRR A HEEN LRI R E L.
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FLFEBETEE FIPEL T . X8, EHT (L
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108°34'—109°29'E, L[] F1 24 3882 km?, 4
KRR A 9.7—12.7 °C, AR K & 543.4—
676.6 mm, J& B 2 T SRR B 2 XA A
(Wang F1Li, 2024). )] 747 B A5 it A i
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(https://www. tongchuan. gov. cn/resources/site/90/
html/hjgl/hjkqzlyb/index. html) %til, 2011—2020
AR A AR W] A OB )7 B B Sl 71— 117 pg/m’,
Yofad R as SR e (70 pg/m?) .

A

50 100 km
[ N

Hb PO A SO T R i3 B AL R P& (https:/cloudcenter.
tianditu.gov.cn/administrativeDivision/), #[&*5: GS(2024)06505,
The map vector file was from National Platform for Common
GeoSpatial Information Services (https://cloudcenter. tianditu. gov. cn/
administrativeDivision/), Map Approval Number: GS(2024)0650.
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Fig. 1 The Fenwei Plain and the study aera
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Fig. 2 Spatial distribution of AOD monthly mean in the study area
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TR bR EZONAEE SRR, D4R
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N BN Tl — A B AR Ry SCHK BE fe ey 341
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PRGN B 6 4 F AR N AR PRI —
SERRE X AOD A sz, HAEARR T H TR
RS RAFE 2, X R TEIF A
BRANZESSSFBE RN LS, B, FEHE
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F1 AOD 5HESEFIRIRMKEXEEE (n=10)

Tab. 1 Grey relation coefficients between AOD and social factors (n=10)

% Xl XZ X? X4 XS

X

7

X,

8

X

9

X,

10

X,

11

X

12

K 0.728 0.836 0.864 0.821 0.57

0.836 0.731 0.683 0.824 0.889 0.859 0.799

R2 AOD 5BEAE TR EBXIEKE
Tab.2 Grey relation coefficients between AOD and

natural factors

AT Yy, Y, Y, Y, Y, ¥,
VIAE R BATCHI CIEEE (1=10) 0.567 0.595 0.732 0.601 0.589 0.624
PIH FEICHIEEREE (n=12) 0.951 0.561 0.742 0.981 0.627 0.982
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AR KT, AODTE 2013 AE A RN LS , ik
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Vi WA I B2 M AL LB R A% o A8 I 0T A T
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