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Abstract: Land use change is the main driving force of regional carbon emissions change. Studying the impact of
land use change on carbon emissions will help to formulate carbon emission policies. Based on the current land use data and
energy consumption data, a carbon emission evaluation model was built to calculate the land use carbon emissions of Hebei
province from 2000 to 2020. The standard deviation ellipse model was used to explore the spatial pattern distribution charac-
teristics of carbon emissions in the study area. Based on the economic contribution coefficient of carbon emissions and the
carbon ecological carrying coefficient, the carbon balanced zoning scheme and optimization countermeasures were proposed.
The results showed that, from 2000 to 2020, the total
carbon emissions of Hebei province showed an obvious

upward trend, rised from 9.01x 107 t to 2.75%10% t, the
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tensity of Hebei province presented a spatial distribution characteristic with multi-circle structure, mainly centered around

the resource-based cities and spreaded outward in a circle structure, and the sub circle structure of Shijiazhuang and Cang-

zhou core urban areas gradually became apparent. The spatial characteristics of the economic contribution coefficient of car-

bon emissions of counties in Hebei province were low in four directions and were high in the middle, and the carbon ecolog-

ical carrying coefficient was high in the northwest and was low in the southeast. Based on the carbon balance analysis, He-

bei province was divided into carbon sink functional area, low carbon conservation area, economic development area, car-

bon sink development area and high carbon optimization area, and corresponding development strategies were proposed.
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Fig.1 Administrative region map of Hebei province
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Table 1 Direct carbon emission coefficient of land use type
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Table 2 Energy conversion coefficient and carbon emission coefficient of standard coal
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Table 3 Land use carbon emissions in Hebei province from 2000 to 2020
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Fig.2 Proportion of major carbon sources/sinks in Hebei province

IS (0) AR AR ,2000-2020 4F 6 15
AT 11290, BTG A i HE A 0 23 6] 43 A 2 B
ARAb— rE 59 L ERAE , HiH2000-2005 4F 6 k> T
0.317° , ARJb—74 rg #% Jmy 1 BL55 £k, 2005-2010 4F 6

F4 1L E2000-2020 FEHEBRHRREEHESHENL

BT 0.312°, RIb—PU g B9 %5 (8] 23 A A% Jm 45 20m
3% ,2010-2020 4F 0 38/0 T 1. 124° , ZRIb—PU ra %))
iE— sk,

Table 4 Changes of elliptical parameters of county carbon emission standard deviation in Hebei province from 2000 to 2020
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Fig.3 Distribution of carbon emissions in Hebei province from 2000 to 2020
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Fig.4 Elliptic distribution of carbon emission center and standard deviation in Hebei province from 2000 to 2020
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Fig.5 Spatial distribution of economic contribution coefficient of carbon emission in Hebei province from 2000 to 2020
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Fig.6 Spatial distribution of carbon ecological carrying capacity coefficient in Hebei province from 2000 to 2020
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