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Compound health risks and disease burden of PM,s and temperature
variability for cardiovascular diseases under different climate change

scenarios: a case study of Taiyuan City
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Abstract: Objective To investigate the combined effect of PM,5 and temperature variability (TV) on years of life lost (YLL)
among residents in Taiyuan, and to project future health risks under different climate change scenarios. Methods Based on
cardiovascular disease (CVD) mortality data in Taiyuan from 2013 to 2019, a generalized additive model (GAM) was used to
evaluate the joint risk of PM,s and TV. Segmented linear regression and a synergy index were applied to identify their
synergistic interaction, and future risks were projected under the 6th Phase of the Coupled Model Intercomparison Project
(CMIP6) scenarios. Results During 2013—2019, the average concentrations of PM,s and PM,, were 78.81 pg/m® and 120.40
peg/m’, respectively, with a mean TV of 7.5 °C. GAM showed that elevated TV exacerbated PM,s—related health risks. A PM,;
concentration threshold of 21.9 pg/m® was identified, above which its impact on YLL increased significantly. High TV (>4.4 °C)
combined with high PM,5s (>21.9 pg/m’) exhibited a significant synergistic effect on YLL (S/=8.51, 95% CI: 2.38-30.45).
Future predictions indicated that under the SSP5-8.5 scenario, PM,5 pollution was most severe (65.3 pg/m?), and compound
high TV -high PM,s events yielded the highest median daily attributable YLL (8.39 person-years/day). Conclusion TV
substantially amplifies the health hazards of PM,s. Controlling high —emission pathways is critical to reducing the future
disease burden from such compound events.
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Table 1 Descriptive statistics of pollutant concentrations, meteorological factors, and years of life lost during the study period (2013—2019)
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Figure 1 Distribution characteristics of major pollutants, meteorological factors, and years of life lost (2013—2019)
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Figure 2 Assessment of inter—variable correlations and multicollinearity
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Figure 5 Projections of future temperature and PM, 5 concentrations under different Shared Socioeconomic Pathways
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days under different scenarios
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