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Correlation Analysis of Temperature and Air Quality
Based on Functional Data

YANG Rong, DAI Jiajia®
(School of Mathematics and Statistics , Guizhou University , Guiyang 550025, China)

Abstract: With the rapid development of China’s economy, the problem of air pollution has become increasingly
serious, and the air quality problems in tourist cities have also received much attention. Based on the temperature
and air quality data of 30 popular tourist cities in 2018, this paper studies the relationship between temperature
and air quality from the perspective of meteorological conditions. Descriptive analysis of functional data was used
to analyze the characteristics of air quality and temperature changes, and functional regression analysis was used
to study how temperature affects changes in air quality. The analysis results show that the functional goodness of

the linear model is R> =0.898 1, F =11.821 2 is greater than the critical value of 2.385 9, and the functional test

statistic F =8.723 3 is greater than the lower critical value of 1.705 8 when @ = 0.05, it indicates that the linear re-
lationship between temperature and air quality is significant, and the temperature has an alternating positive and
negative effect on the air quality. This is similar to the average change in air quality and is reasonable in real life.
Key words: functional regression model; basis function; least squares estimation; meteorological factors; air

quality.



