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Abstract This study aims to reveal the impact of the spatial-temporal changes in the cropland system on
the carbon budget of terrestrial ecosystems. The resources and utilization of cropland were integrated into
the cropland system. InNVEST model and greenhouse gas emission factor method are adopted to assess the
impact of spatial-temporal changes of the cropland system on carbon storage and carbon emissions in

China (The data do not include those of Hong Kong, Macao, and Taiwan regions. The same below)
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between 1980 and 2018 at the municipal scale. The results show that: 1) The spatiotemporal changes in
the cropland system led to a decrease of 3x10° t in carbon storage and an increase in carbon emissions of
1x10° t, resulting in a total loss of 4x10° t in the carbon budget. 2) The reclamation of forest and wetlands
for cropland was the main reason for the reduction of carbon storage, and the increase in the input of
agricultural materials such as fertilizers and machinery was the main reason for the increase in carbon
emissions. 3) The spatial-temporal changes in the cropland system in the impact of the carbon budget
showed a significant difference. The carbon budget of cities in the southeast coast and northwest China
increased, but the loss of the carbon budget in Northeast China was massive. Therefore, more attention
should be paid to the carbon effect of changes in cropland systems from the perspective of a “human-
nature” coupling system. In the future, it is not only necessary to carry out scientific and reasonable control
of cropland encroachment on natural lands such as forests and wetlands to reduce the loss of carbon
storage but also necessary to improve the utilization efficiency of agricultural materials such as fertilizers and

pesticides in order to promote the transform of cropland utilization mode from traditional intensive utilization

mode into sustainable intensive utilization mode.

Keywords cropland system; carbon budget; spatial-temporal changes; impact assessment
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Fig. 2 Schematic diagram of calculation on the impact of changes in cropland system on carbon budget
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Fig. 3 Spatial-temporal changes of cropland in China from 1980 to 2018
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Fig. 4 Spatial-temporal changes in cropland-use intensification in China between 1980 and 2018
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Fig. 5 Impacts of spatial-temporal changes of cropland system on carbon storage in China between 1980 and 2018

(a) Impact of changes in cropland-use
intensification on carbon emission
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Fig. 6 Impacts of spatial-temporal changes of cropland system on carbon emission in China between 1980 and 2018

(b) Spatial distribution of the impact on carbon emission
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