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Impact of land use changes on carbon metabolism in Guangzhou

Liang Jiangsen, Mei Zhixiong, Li Sichen, Wang Xinyu
(School of Geography, South China Normal University, Guangzhou 510631, China)

Abstract: [Objective] This study aims to reveal the impact of land use changes on carbon metabolism in Guangzhou
and provide a reference for promoting the balance of its carbon metabolism system. [ Methods] Vertical carbon
metabolism in Guangzhou was calculated for the years 2000, 2005, 2010, 2015, and 2020. A geographically
weighted regression (GWR) model was used to explore the driving factors of vertical carbon metabolism.
Ecological network analysis (ENA) was applied to analyze horizontal carbon metabolism, and GIS spatial analysis
was combined to investigate the impact of land use changes (2000—2020) on carbon metabolism in Guangzhou.
[Results] (1) Carbon emissions in Guangzhou first increased and then decreased, with construction land having
the greatest impact. Carbon adsorption by cultivated land and forest land tended to decrease, while adsorption by
grassland, water bodies, and unused land remained relatively low and showed limited variation. Construction land
area had a positive impact on vertical carbon metabolism, and the effects of elevation, GDP, mean annual
precipitation, and nighttime light intensity exhibited significant spatial heterogeneity. (2) Total positive and
negative carbon flows both increased initially, then decreased, and subsequently increased again. Positive carbon
flows exhibited a dispersed distribution, while negative carbon flows were mainly concentrated in the central and
western parts of the study area. (3) Ecological relationships among land types were mainly characterized by

predation/constraint interactions and gradually shifted from concentrated to dispersed distribution, affecting the
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balance of the carbon metabolism system. (4) The symbiosis level of the carbon metabolism system first

decreased, then increased, and finally decreased again. [ Conclusion] The effects of various factors on vertical

carbon metabolism exhibit pronounced spatial heterogeneity. Positive and negative carbon flows show distinct

spatial distribution characteristics, and predation/constraint relationships dominate the ecological interactions.

Land use changes in Guangzhou first promoted but later disrupted the carbon metabolism balance.

Keywords: carbon metabolism; carbon flow; land use change; ecological network analysis; Guangzhou
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Fig. 2 Spatial distribution of carbon flows
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Table 5 Quantities of ecological relationships among
various land types in different periods

i 40 S WEF/IRE HEIE
2000—2005 12 30 14
2005—2010 20 32 4
2010—2015 24 14 18
2015—2020 24 26 6
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Fig.3 Spatial distribution of ecological relationships
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Table 6 Ecological relationships among different land types in different periods
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