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Establishment and analysis of LUR model for PM2. 5§, Zunyi
KUANG Tao, XIA Ya, YANG Hua - jun, CAO Yi, LIU Ding — mei, YANG Yan
Department of Health Management, Zunyi Medicaland Pharmaceutical College, Zunyi, Guizhou 563006, China
Abstract ; Objective To construct a land use regression (LUR) model for particulate matter with an aerodynamic diameter <
2.5 pm (PM2.5) in Zunyi. Methods Collect and organize hourly PM2. 5 monitoring data from routine air quality monitoring
stations from January 1, 2020 to December 31, 2020, as well as geographic information data such as land use, roads,
population density, altitude, and meteorological factors in Zunyi. Conduct multiple stepwise linear regression with PM2.5
concentration as the dependent variable and geographic information variables and meteorological factors as independent variables
to construct a model. Use leave — one — out cross validation (LOOCV) to verify the performance of the model. Results The
model formula is Y = 72.656 - 0.026 x altitude — 0.009 x NDVI - 0.62 X average temperature — 383.512 x average
precipitation. The model had R* =0. 74, adjusted R* =0.72, cross validation R* =0. 69, RMSE =3.51, and a high spatial

resolution (250 m x 250 m). Conclusion

The model fits well and fully reflects the influencing factors of PM2.5 spatial

distribution in Zunyi. It can be used to estimate individual exposure levels and provide strong support for environmental health

epidemiological research.

Keywords: PM2.5; Individual exposure; LUR model
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Table 2 Monthly average concentration of PM2. 5 at 5 monitoring

stations in Zunyi (pg/m’)

A TFH Rl B FORBE T HEI
1 24.25 16.99 19.75 17.97 17.10
2 32.09 25.33 27.25 24.81 24.68
3 23.32 19.75 21.83 17.80 19.09
4 25.28 18.14 23.19 16.54 18.58
5 23.48 15.49 21.47 20.90 16. 14
6 14.38 11.06 9.76 9.56 10.27
7 13.42 10. 46 8.77 9.12 10. 81
8 14.14 10.67 10. 81 10.36 11.17
9 13.55 10.38 9.69 10.20 9.32
10 19.78 18.28 18.80 17.97 16.39
11 22.84 19.94 22.16 19.21 18.09
12 31.51 27.87 30.54 29.22 27.03
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Table 3

Geographical Information Variables Selected for

Regression Analysis (21)

PM2. 5 T2 & P PM2.5 Hil A i r
ALL_1 000 m* 0.567  #h_5 000 m 0.610
ALL_3 000 m 0.215 A HHL_1 000 m -0.055
ALL_5 000 m 0.551  Aj&Hi_S 000 m 0. 800
A1 000 m 0.513  AiHi_500 m 0.028
A 3 000 m 0.463 NDVI ~0.650
A5 000 m 0.103 NDVI_1 000 m -0.303
T FiE_1 000 m 0.243 B EFiEHRITHEE -0.286
Wi T35 000 m 0.582 Kyl ST .OREERE  -0.574
BT %500 m 0.127 AO%HE 0.391
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Table 4 The results for regression model and cross validation of model

LOOCV
1YL A B s, p VIF R? % R RUSE e
PM2.5 W 72.656 12.012 <0.001 0.74 0.72 3.51 0.69

%3 -0.026 0.010 0.013 1.04

NDVI -0.009 0.003 0.002 1.04

AR -0.620 0.076 <0.001 1.51

Rk -383.512 163. 960 0.023 1.51
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