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Accounting and Spatial-temporal Evolution Characteristics of Agricultural Carbon
Emissions in County Units of Fujian Province During 2001—2020

Zheng Rui'?, Jiang Chun'?, Xie Zhen'?, Qiu Longxia'"?, Jiang Xiaozhong'?, Shi Congmin'"*
(1.School of Public Administration & Law s Fujian Agriculture and Forestry University, Fuzhou
Fujian 350002, China; 2.Technology Innovation Center for Monitoring and Restoration Engineering o f
Ecological Fragile Zone in Southeast China s Ministry of Natural Resources, Fuzhou, Fujian 350001, China)

Abstract; [ Objective ] The temporal and spatial characteristics of net carbon emissions from agriculture at the
county scale in Fujian Province were analyzed in order to provide a reference for the formulation of carbon
emission reduction countermeasures in Fujian Province and in other provinces and municipalities. [ Methods ]
We constructed an accounting inventory of agricultural carbon emissions based on 12 carbon sources in
plantation and livestock industries, and measured the total agricultural carbon emissions by using the carbon
emission factor method. We selected seven major crops to calculate carbon uptake by combining with the
agricultural characteristics of Fujian Province. We analyzed the spatial and temporal characteristics of the net

agricultural carbon emissions in Fujian Province from 2001 to 2020 by using the exploratory spatial analysis
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method. [Results] @ During the study period, the net carbon emissions showed an inverted “V” trend of
first increasing and then decreasing. In terms of carbon sources, carbon emissions from agricultural land use
accounted for a larger proportion. In terms of carbon sinks, rice, vegetables, and sugarcane contributed more
to carbon sequestration. The intensity of agricultural carbon emissions in most counties (cities) showed a
decreasing trend, but the average annual decline was small. @ There was a significant global spatial positive
correlation of carbon emissions in counties in Fujian Province, showing spatial agglomeration characteristics.
The agglomeration pattern was dominated by high-high and low-low agglomeration. The spatial distribution
pattern of the intensity of agricultural carbon emissions changed considerably, with an overall decreasing
trend, in which about half of the counties (cities) were in the lower intensity zone. @ The spatial class
distribution pattern of counties (cities) in Fujian Province from 2001 to 2020 had changed to a certain extent,
with an increase in the number of medium-emission zones and medium-low-emission zones, and a decrease in
the number of high-emission zones, medium-high-emission zones, and low-emission zones, and the
polarization had been alleviated. [ Conclusion] During 2001—2020, most counties in Fujian Province have
shown a decreasing trend in agricultural carbon emissions and carbon emission intensity, and carbon emission
reduction has achieved certain results, but the decline has not been large. In the future, policy incentives and
measures should be taken to optimize industrial structure in order to strengthen emission reductions and to
promote the transition to low-carbon agriculture.

Keywords: agricultural carbon emissions; carbon sinks; county units; exploratory spatial analysis; Fujian Province
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Fig.1 Schematic of extent of study area
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Fig.2 'Trends in agricultural carbon emissions and sequestration in
Fujian Province from 2001 to 2020
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Table 4 Global moran’s I index in Fujian province

AFE Ay Moran’s 1 p1H 7 H

2001 0.426 3 0.001 0 4.249 5
2005 0.310 1 0.007 0 3.256 8
2010 0.196 8 0.028 0 2.091 2
2015 0.172 4 0.048 0 1.849 1
2020 0.165 2 0.049 0 1.814 5
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Fig.7 Distribution of LISA clusters by counties in Fujian Province during 2005—2020
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Fig.8 Spatial pattern of agricultural carbon emission intensity in Fujian Province from 2001 to 2020
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Table 5 Evolution of agricultural carbon emission levels in counties
(cities) of Fujian Province from 2001 to 2020
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