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Study on Spatiotemporal Evolution Characteristics of CO, Concentration and
Multi—factor Driving Mechanisms in Northeast China

CHANG Guorong, WANG Ting" ,XING Yang, LI Weiwei, SUN Muling
(' Tongliao Meteorological Bureau,Tongliao 028000, China)

Abstract : This study is based on the XCO, data from NASA’s Orbiting Carbon Observatory—=2 ( OCO-2)
during 2015—2022, CO, emission data from the Emissions Database for Global Atmospheric Research
(EDGAR) , MODIS MOD13A3 vegetation index products, and the monthly precipitation dataset with lkm
resolution in China. By comprehensively applying methods such as geographic information system analysis,
spatial autocorrelation test, time series trend analysis, and multiple statistical modeling, it systematically
explores the spatiotemporal evolution patterns of atmospheric carbon dioxide concentrations in Northeast China
and their driving mechanisms. The main findings are as follows: The CO, concentration presents a significant
spatial pattern of “higher in the south and lower in the north”.The high—value core areas are stably distributed
in the central—southern industrial corridor of Liaoning Province, with the maximum spatial concentration
gradient difference reaching 2. 5ppm. The annual mean CO, concentration continues to increase at a rate of
2. 3ppm per year, and the monthly—scale variation shows a typical “ unimodal” seasonal fluctuation
characteristic , with the concentration peaking from March to April and troughing from July to August each year.
Anthropogenic carbon emissions are the dominant factor affecting CO, concentrations. Among natural factors,
the Normalized Difference Vegetation Index (NDVI) and precipitation exert an inhibitory effect.

Keywords ; carbon dioxide concentration; OCO -2 ; spatiotemporal evolution ; bivariate spatial autocorrelation ;

random forest ; gradient boosting tree
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