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The periodic changes in human activities during the National Day holiday provide an ideal scenario for
studying the carbon response of short—term emission reductions. This study utilizes national air quality
monitoring data and satellite CO, column concentrations from October 1-8, 2020, combined with
meteorological reanalysis data, to analyze the impact path of the holiday pollution process on carbon
storage. The research shows that: (1) During the first six days of the holiday, the national average
PM2.5 concentration was 28 ug/m® and the XCO, concentration decreased by 0.9 ppm compared
to September. In the later part of the holiday, stable weather conditions led to heavy pollution in North
China, with a peak PM2.5 concentration of 183 u g/m® in Beijing and a sharp increase of 2.4 ppm in
XCO,, with fossil fuel sources contributing more than 70%. (2) Human activities are the main cause
of short—term fluctuations in XCO,. The "bimodal" traffic pattern during the holiday results in a "high in
the southeast and low in the northwest" distribution of XCO,, and there is a significant match between
urban agglomeration emission hotspots and high XCO, value areas observed by satellites. (3) Short—
term aerosol emission reductions can increase carbon storage when diffusion conditions are good, but
the outbreak of pollution under stable weather conditions can reverse the gains.
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