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An Analysis of the Influencing Factors for PM2.5 in Cities Based on R Language
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Abstract:Using R language as a tool for data analysis,based on correlation analysis and multiple linear regression

analysis methods,the paper analyzes the influencing factors of PM2.5 in Taiyuan City,studies the relationship between PM2.5

and other gaseous pollutants,and explores the contribution of gaseous pollutants in secondary synthesis.The regression model

of PM2.5 and PM10 is established to facilitate the prediction of PM2.5 through PM10.The results show:the correlation

between PM2.5 and PM10 is the strongest among the air pollutants in Taiyuan;the regression model achieved through the
regression analysis on'PM2.5 and PM10 is PM2.5=0.63PM10—11.76(R2=0.8427),with high fitting degree;the PM2.5 and
other gaseous pollutants multivariate linear regression model is PM2.5=0.24S0,+20.08CO+11.54(R2=0.4844).The test

results are general,considering the influence of other factors.
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4 S ¥riEFE(Analysis process)
4.1 PM2S5HEAMISEYIMXFR
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Tab.1 Correlation test of PM2.5 and other pollutants

53 R t p—value  95%Ef5IX ]
PM2.5F1PM10 0.92 62.492 2.2e—16 0.91—0.93
PM2.5F1S0, 0.66 23.613 2.2e—16 0.62—0.71
PM2.5%1CO 0.66 23.127 2.2e—16 0.61—0.70
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Tab.2 Correlation coefficient table of PM2.5 and PM10

linear model

coefficient Estimate Std.Error t value PrC|t)
Intercept —11.763629 1.298264 —9.061 <2e—16 **x
PM10 0.623910 0.009984 62.492 <2e—16 #xx
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Fig.1 Regression model of PM2.5 and PM10
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Tab.3 Multiple regression coefficient table of PM2.5

and SO,, CO
Coefficients Estimate Std.Error t PrC|t)
(Intercept) 11.5444 2.9308 3.939 8.97e—05 #xx
data$so, 0.2435 0.0262 9.298 <2e—16 sk
data$CO 20.0814 2.3656 8.489 <2e—16 sk
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Fig.2 Fitting plot of regression value and PM2.5
5 £ ATCAS(Analysis code)
(1)PM2. SFIPM 1054347

getwd()

folder<—"E. /%f /B W £ "

setwd(folder)

data<—read.csv("data—day.csv",header=TRUE,
sep=",")

data

plot(data$PM?2.5 data$PM10,data=data, pch=1,col="red')

x<—data$PM2.5

y<—data$PM10

data2<—data.frame(PM2.5=x,PM10=y)

data2

test. pr<—princomp(data2,cor=TRUE)

summary(test.pr,loadings=TRUE)

model=Im(PM2.5"PM10, data=data2)

abline(model, 1ty=5)

summary(model)

(2)PM2.5F1S0,, COZ It

getwd()

folder<—"E./#$%#&/ & M %"

setwd(folder)

data<-read.csv("data—day.csv'",
header=TRUE,sep=",")

data

Im.da=Im(data$PM2. 5 data$SO2+data$CO)

summary(lm.da)

plot(data$PM?2.5,fitted(lm.da), type="p")
6 #Ei(Conclusion)
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