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Multivariate analysis of aerosol extinction coefficients in Chengdu City. FAN Ze'? LI Xin-yi®, MI Jia-yuan®, LI Na'? TU
Chao-yong'?, NI Chang-jian"** (1.College of Atmospheric Science, Chengdu University of Information Technology, Chengdu
610225, China; 2.Chengdu Plain Urban Meteorology and Environment Observation and Research Station of Sichuan Province,
Chengdu 610225, China; 3.Chengdu Meteorological Bureau, Chengdu 611130, China; 4.Jilin Meteorological Information Network
Center, Changchun 130062, China). China Environmental Science, 2025,45(11): 5941~5949

Abstract: Using the hourly atmospheric visibility and relative humidity observations in Chengdu from October to December 2017,
along with simultaneous data of black carbon (BC), particulate matter (PM), and nitrogen dioxide (NO,) mass concentrations, the
response of aerosol extinction coefficients to the changes of multiple factors was analyzed through correlation analysis, variance
inflation factor analysis and the GAM model. The results revealed that the explanatory variable set for aerosol extinction coefficients
included pPM, s, RH, pBC/pPM, s, pPM/pPM, 5, and pPM,s/pPM;, (wWhere pBC, pPM;, pPM, s, and pPM,, represent the mass
concentrations of BC, PM;, PM, s, and PM,, respectively). Each variable demonstrated a significant nonlinear relationship with
aerosol extinction coefficients. Compared to traditional bivariate models, the multivariate GAM model incorporating pPM, 5, RH,
pBC/pPM,; 5, pPM/pPM, 5, and pPM, 5/pPMy, as explanatory variables significantly improved simulation accuracy, particularly in
reducing high-humidity-related biases. The adjusted R* values of the GAM models were 0.659, 0.683, 0.738, and 0.938 for slight,
light, moderate, and heavy haze conditions, respectively. The coefficient of determination (R?) values were 0.686, 0.737, 0.777, and
0.961, with mean relative errors (MRE) of 0.091, 0.041, 0.071, and 0.016. The above results revealed the complexity of the
multifactorial influence of the aerosol extinction coefficient and its intrinsic relationship with the change of haze intensity.

Key words: aerosol extinction coefficient; explanatory variable dataset; GAM; haze; Chengdu
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Table 2 Correlation coefficient matrix of explanatory
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Table 3 Multicollinearity diagnosis of explanatory variables
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Table 4 Fitting results of univariate GAM of aerosol

extinction coefficient
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Fig.1 Effects of explanatory variables on the aerosol extinction coefficient
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Table 5 Fitting results of multivariate GAM of aerosol

extinction coefficient
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Table 6 Fitting results of multivariate GAM model of aerosol

extinction coefficient under different haze intensities

G PRSI F P g MR
IRV
PPM, 5 91.119  <2x10Q '6wxx
RH 52443 <2x10 'xxx
B pBC/pPM,s  10.866  <2x10 '***  0.659  68.7%
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