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Abstract

This paper mainly studies the relationship between air quality and various influencing factors in
Changsha, using the average AQI of each quarter as a measure of air quality. First of all, using the
method of grey correlation analysis, the paper makes a qualitative analysis of each influencing
factor, and calculates the relative correlation degree of each influencing factor to the average AQI
of each quarter. According to the results of the grey correlation analysis, the superiority analysis is
made, and five main factors influencing the average AQI of each quarter are obtained, which are
the highest daily temperature, precipitation, green area, lowest daily temperature and gale days.
Then, according to the conclusion of advantage analysis, five main influencing factors are taken as
independent variables, the average AQI of each quarter is taken as dependent variable, and the
relationship between air quality and main influencing factors is assumed to be linear, and the
corresponding regression analysis is made. According to the collected data, the unbiased estima-
tion of each parameter is given by using the least square method; thus the mathematical expres-
sion between the main influencing factors and the average AQI of each quarter is established,
which is used to formulate the air quality improvement plan. Finally, the GM (1,1) model under the
grey system is established, and the model is whitened by using the least square principle. And the
AQI average in the fourth quarter of 2017 and the first quarter of 2018 are predicted. Then the re-
sidual test is carried out on the prediction results, and it is found that the prediction effect is not
ideal. At the end of the article, an improved GM (1,1) model is given, and the AQI average value of
the last two quarters is predicted again. The prediction result is: the AQI average value in the
fourth quarter of 2017 is 67.3718, and the AQI average value in the first quarter of 2018 is 84.9393,
which is not much different from the actual result, indicating the effectiveness of the model.
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Figure 1. AQI quarterly broken line chart in recent years
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Table 1. System resulting data of standard experiment
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Table 2. System operating parameters
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Table 3. System operating parameters
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Table 5. System operating parameters
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Figure 2. Solution flow based on Greedy Algorithm
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Figure 3. Solution flow based on greedy algorithm
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