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Spatio-temporal Distribution Characteristics and Synergistic
Effects of Carbon Emissions and PM,; in the Sichuan—
Chongqing Region

Jun Cai

School of Geography and Tourism, Chongqing Normal University, Chongqing,401331, China

Abstract

Achieving the “Dual Carbon” goals requires a scientific understanding of the spatio-temporal characteristics and driving mechanisms
of regional carbon emissions and PM, s concentrations. This study takes prefecture-level cities in the Sichuan—Chongqing region
as research objects. Based on multiple datasets including total carbon emissions and PM, 5 concentrations from 2001 to 2022, a
coupling coordination degree (CCD) model was constructed to systematically analyze the spatio-temporal patterns and synergistic
effects between total carbon emissions and PM, s concentrations. The results indicate that: (1) From 2001 to 2022, both total
carbon emissions and PM, s concentrations in the Sichuan—Chongqing region continued to increase, exhibiting significant spatial
heterogeneity. (2 The synergistic effects between the two showed typical characteristics of “overall weakening, partial rebound,
and significant differentiation” over time, with notable spatial heterogeneity, which can be categorized into high, medium-low, and
low synergy zones. This study provides a scientific basis for formulating differentiated pollution and carbon reduction policies and
promoting high-quality development in the Sichuan—Chongqing region.
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