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Abstract

With the acceleration of urbanization, air pollution has become increasingly severe. Therefore, ac-
curately predicting pollutant concentrations that affect air quality is crucial for improving urban
air quality. This paper establishes an air quality prediction model based on the Random Forest algo-
rithm. This model can make short-term predictions of future air quality using only historical data of
pollutants strongly correlated with the Air Quality Index (AQI). The model is simple to operate and
delivers highly accurate prediction results. First, the comprehensive air quality index data for Chi-
cago, USA, from January 2019 to January 2021 were selected. Correlation analysis of the city’s AQI
data identified key pollutant indicators correlated with AQIL. The Random Forest algorithm was then
employed to build the air quality prediction model. Experimental results demonstrate that the pro-
posed air quality prediction model achieves a coefficient of determination of 0.87 for O3 concentra-
tions in Chicago, with comparable fitting performance for other primary pollutants, including PM: s,
NO,, and SO,. This random forest model, trained on correlation-based pollutant indicators extracted
from AQI data, significantly enhances the accuracy of air quality forecasting and provides effective
decision support for air quality management.
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Figure 1. Schematic diagram of the random forest algorithm
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Table 1. Example of results after missing value imputation
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wind speed 1 1 0.8 1 BRI 1.2 1.6
wind speed 1 1 0.8 1 14 1.2 1.6
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Figure 2. AQI index for Chicago
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Figure 3. Heatmap of pollutant correlation in Chicago
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Figure 5. Comparison of actual values and predicted values for the model
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Table S1. Air Quality Index (IAQI) and corresponding pollutant concentration thresholds
MiZE 1. =SERENEH JAQD KXtRASEMIN BikERE
Fa ¥ Es BT B TR ST TR BB N BTG Gk B BRAE LA
AR TEE(IAQI) 50 100 150 200 300 400 500 -
—SALTE(CO) 24 /N3 2 4 14 24 36 48 60 mg/m?
AR (SO2) 24 /BT 50 150 475 800 1600 2100 2620
TEALE(NO?) 24 /NIy 40 80 180 280 565 750 940
R (Os) K 8 /NI I BT 100 160 215 265 800 - .

W S e Tk “g/m?:
FiAZ/N T 10 pm PRI (PMao) 24 /)N 0 50 150 250 350 420 500 600

o O o o o

Ry
‘rL/X 'A_:é ﬁ\rL
BT i.\SH;:rEan;m:r@(pMz_s) 24 3 75 115 150 250 350 500

(1) RE(Oo) B K 8 /N TEEN T B LB % T 800 pg/m3 ), AFRREAT H AR EMEHOTH . (2) HARTTRMIK
w5 IAQI = 500 Xf W FRAERS, ANFRHEAT HoAs U@ 4R ot 55

Table S2. Air quality grades and corresponding Air Quality Index (AQI) ranges
Mz 2. ZEREFARIINETSREEK (AQD EE

AR e =4 BESYg RS Y EACE SRR S
AR ETEE(AQI)TE [ [0, 50] [51,100] [101,150]  [151,200] [201,300]  [301, +<°)

T 2 AQI/NTEEET 50 (RIS U BTy “IL7 ), FRURICHE ZI55: 29 AQL KT 50 i, IAQI e K5
QN E B R . 5 VAQI S K TS G P IR E P I L B, FF8I08 1 Z5 9% 25 IAQI KT 100 975 44
bR Re.
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