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Abstract; Sichuan-Chongqing region, especially Sichuan Basin, has become one of the most serious air pollution areas in
China. It is of great significance to understand the spatio-temporal pattern of air quality and its formation mechanism
accurately in this area for the formulation of environmental protection policies. Based on the air monitoring data at 128 city
stations and 71 county stations in Sichuan-Chongqing region from 2018 to 2019, this paper analyzed the spatio-temporal
patterns of Air Quality Index ( AQI) and Individual Air Quality Index (IAQI) in Sichuan-Chongqing region using global

and local Moran’s index, and explored the main driving factors of air pollution through Partial Least Squares Regression
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(PLSR) method. The influencing factors included annual average wind speed, annual average temperature, annual average
relative humidity, annual total precipitation, Normalized Difference Vegetation Index ( NDVI), annual average solar
radiation,, population density, urbanization rate, secondary industry proportion and per capita GDP. The results showed that
(1) the air quality in Sichuan-Chongqing region was generally moderate, and O, was the primary pollutant, followed by
PM,, and PM, ;. The primary pollutant in the basin and plateau were PM, and O,, respectively. (2) The AQI, PM,,,
PM,, and NO, showed “U” shape with the highest value in spring and winter but the lowest value in summer and autumn;
0, showed “inverted U” shape, and the peak and duration time of the inner two regions were obviously different. SO, and
CO indicated no obvious variation within a year. (3) Each pollutant had obviously spatial autocorrelation characteristics. For
AQI, PM,,, PM,,, NO, and O3, high-high clusters were found in the western, central and southern parts of the basin
region. Some low-low clusters were mostly distributed in the plateau area. (4) The driving factors of different pollutants in
Sichuan-Chongqing region were different. PM, ; was significantly affected by wind speed, solar radiation, air temperature,
relative humidity and urbanization rate; PM,, was significantly affected by wind speed and relative humidity; O, was closely
related to urbanization rate, population density, per capita GDP and vegetation cover condition represented by NDVI. PM, ,
pollution in the basin area may be related to climatic conditions such as high-intensity economic activities together with low
wind speed, high temperature and humidity. PM; pollution may be mainly related to the accumulation and secondary
transformation of particulate matter under low wind speed and high humidity conditions, so the PM,, concentration in the
basin area is significantly higher than that in plateau area. The high O, concentration may be mainly related to the poor
vegetation condition in the plateau area, and the high-intensity human activities in the basin area. The results can improve

the understanding the spatio-temporal patterns and formation mechanism of air pollution in Sichuan-Chongqing region, and

be helpful for policies-making of environmental protection by local governments.

Key Words:; Sichuan-Chongqing region; air quality index; spatio-temporal distribution; partial least squares regression
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Fig.1 Study area and distribution of major natural and socio-economic driving forces of air quality
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Table 1 Partial Least Squares Regression results of Individual Air Quality Index for each pollutant

e PM, 5 PM,, 0
A R R A

toflucncing fuctor Coefficient Vi Coefficient Vi Coefficient vip
AEXGHE Annual average wind speed -0.33 1.32 -0.66 1.44 -0.07 0.90
AEHS I Annual average temperature 0.12 1.31 -0.08 1.28 0.05 0.90
AEIAE NI Annual average relative humidity 0.22 1.09 0.52 1.14 0.00 0.66
AE[E& K Annual total precipitation 0.00 0.87 -0.21 0.83 -0.01 0.53
NDVI -0.24 0.56 -0.13 0.58 -0.20 1.29
AR PHSRE ST Annual average solar radiation -0.20 1.23 0.05 1.14 0.02 0.74
WAL Z Urbanization rate 0.15 1.03 -0.02 0.92 0.19 1.44
NI Population density -0.12 0.93 -0.07 0.93 0.17 1.29
7=\l 5 X Proportion of secondary industry 0.02 0.57 -0.03 0.67 -0.05 0.53
A3J GDP Per capita GDP -0.02 0.72 0.05 0.70 0.16 1.20
R? 0.75 0.61 0.43

P <0.01 <0.01 <0.01

VIP . AR WL F 2P Variable Importance in Projection; NDVI: JH—{bAi# 454X Normalized Difference Vegetation Index; GDP; [E Py /E ™ B {H

Gross Domestic Product

3 e

3.1 BT IR B A 5 S R A T X s R A

P 30T 3t 227 - i 7T R T BT X/ RB X, 8B A A ik B A X B (475 Y W HE G K, 3 T3k T
BE B HT A A B R T K R ) AQT, eIk &xifl T M2 TG Ytk ™Y AR SCR ST BEAR T 46
IS5 R T SRR T 3t R FH 40l i (L i s AL EL 2 ) T3 1 AQIL 4515 e TAQI [ ¥ i 2
St AEI 4 DX 7 DX R DR DX SR PR T o T30 G AQI i 38 78 1R FH ol s A 45 51, 20 ) s 1 31.9%
15.6%H132.4% , PM, 5 NO,F1 O, IAQL 4 I i [FIAE R R 724 X IR Tt 1 54.4% ,67.0%F125.8%,
TEZE XS i T T 14.0% \22.3% 1 20.3% , 75 5 R IX 3 Bl Hi - T 68.9% 137.1%F1 38.0% ., T HiAth {5
Py TAQI NI 8 AN [R] B R4, SO, AT CO #0578 21 DX 0k S 3 HiAIC, 7 g SR DU AH s, PM o U] B 7 4 KRN 422
XY E R T AR R R XS BRI BB 2R (K 2),
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Table 2 Differences in assessment of air quality with different scales

i 4= [X Whole area b Basin area {Fi )i Plateau area
Pollutants X o =R X e =5 X e =R
Urban Whole Discrepancy Urban Whole Discrepancy Urban Whole Discrepancy

AQI 72.8 55.2 31.9% *** 73.9 63.9 15.6% """ 62.5 47.2 32.4% "
PM, s 52.8 34.2 54.4% """ 54.5 47.8 14.0% *** 37.0 21.9 68.9% ***
PM,, 51.7 38.5 34.3% """ 52.7 47.4 11.2% * 42.4 30.4 39.5%

S0, 10.5 10.7 -1.9% """ 8.9 10.4 ~-14.4% " 24.5 10.9 124.8% ***
NO, 36.4 21.8 67.0% *** 36.7 30.0 22.3% """ 33.9 14.3 137.1% """
Cco 19.1 17.6 8.5% """ 18.2 19.0 -4.2% """ 27.6 16.3 69.3% ***
0, 53.6 42.6 25.8% " 53.3 44.3 20.3% """ 56.7 41.1 38.0% ***

sk, P<0.001; #%; P<0.05; *;P<0.1; AQI; Z5"FRIE%EL Air Quality Index
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