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Temporal and spatial dynamics of air pollutants in Harbin under the Carbon Neutral
Strategy ——Based on Holt-Winters time series model

OUYang Di, CUI Jia
(College of Management, Harbin Normal University, Harbin 150025, China)

Abstract: Based on the 39-month data of air pollutants in Harbin, the Holt-Winters exponential smoothing method was used to
investigate the temporal and spatial variation characteristics. The results showed that the average concentration of SO, in 2021
decreased by 34.25%, CO concentration decreased by 9.14%, NO, concentration decreased by 29.36% comparing with that in 2020,
and PM, 5 showed the spatial characteristics with a high level in the outer area of the city center and a high level in the suburban
Hulan District. Among them, the concentrations of SO, and CO varied significantly with seasons, and the correlation between them
was high according to Person analysis. Although the concentrations of SO,, CO, NO,, and PM, 5 had seasonal repetitions, the annual
average values were decreasing year by year, and the overall decline was spiraling. According to the analysis of the temporal and
spatial trends of the H-W forecast, in the second half of 2022, the predicted values of SO, and CO concentrations increased by
17.03% comparing with the same period, PM, 5 increased by 8.63%, and the predicted NO, decreased by 8.75%. A reasonable use of
time series forecasting model could enable relevant departments to "pre-treat" future air pollution more accurately and eftectively.
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