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Table 1 ~ Characteristics of respiratory deaths
e A

Gy (J00-J99) 0~ 16~ 60~

oA Bt ki 5% so%  79% >80 %
2014 216 116 100 2 21 78 115
2015 147 82 65 2 13 57 75
2016 156 97 59 1 16 47 92
2017 148 91 57 1 10 55 82
2018 156 96 60 6 10 49 91
2019 174 102 72 2 10 45 117
2020 186 111 75 1 2 45 138
2021 148 90 58 5 9 38 96
2022 298 187 111 0 10 54 234
2023 296 185 111 0 8 77 211
2024 109 62 47 1 3 25 80
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Fig. 1 The average annual variation trends of air pollutant
concentrations, meteorological parameters and the
number of deaths from respiratory diseases from

2014 to 2024
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Application of machine learning to predict respiratory disease
deaths using meteorological and air pollution factors:
a case study of Haidian District, Beijing

CHEN JianMing""  WANG Qing™* XU Xin>® MA ZiAng>® BO Xin>”
(1. Medical Records Department, Peking University Third Hospital , Beijing 100191;

LI Yang"

2. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029;
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Abstract: With the development of urbanization and industrialization, increasingly severe air pollution and fre-
quent extreme weather events pose a significant threat to public health. The objective of this study was to evaluate
the effects of meteorological factors and air pollution on respiratory deaths. The study dataset includes meteorologi-
cal, air pollutant, and respiratory disease death data from Haidian District, Beijing, China, from January 1, 2014
to July 31, 2024. A random forest (RF) model was used to analyze the effects of meteorological factors and air pol-
lutant levels on respiratory disease mortality, and the factors influencing respiratory disease mortality were analyzed
in combination with SHapley Additive exPlanations (SHAP). The results of Spearman correlation analysis and the
RF model showed that SO,, NO,, PM, 5 and PM,, concentrations were positively correlated with respiratory mortal-
ity, whereas the minimum temperature was negatively correlated with respiratory mortality. In addition, the model
showed better prediction performance in winter than in other seasons. Furthermore, the SHAP global feature
results indicate that the minimum temperature is the most significant factor affecting mortality from respiratory dis-
eases. The results show that the RF model has the potential to predict deaths from respiratory diseases, since it can
effectively combine meteorological and air pollution data. Combined with SHAP, it can further enhance the inter-
pretability of the machine learning model. This study should provide strong support for policymakers in scientifi-
cally formulating targeted air quality control measures, health warnings about extreme temperatures, and preven-
tion and control strategies for seasonal respiratory diseases.

Key words: air pollution; meteorological factors; random forest; SHapley Additive exPlanations (SHAP) ; death

from respiratory diseases; correlation analysis
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