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Abstract

To quantify the supply and demand of ecosystem carbon sequestration services and the flow paths
of carbon sequestration services, and to explore the service flow drivers, with a view to providing
a basis for the management of regional carbon spatial pattern. Taking the Yangtze River basin as
the study area, we adopt the methods of multi-source data fusion, the InVEST model, flow ratio,
and introduce the concept of main wind direction to study the equilibrium relationship between
the supply and demand of carbon sequestration services in the Yangtze River basin, and analyze
the anthropogenic and natural drivers of the spatial flow of carbon sequestration services. The
results showed that: 1) The carbon fixtion of the Yangtze River Basin in 2015 and 2020 was 248.7
t/hm? and 249.1 t/hm?, respectively, and the main carbon demand region was woodland ecosys-
tem. Carbon emissions were 21.7 t/hm? and 22.6 t/hm?, respectively. Construction land was the
main carbon source region. On the whole, the carbon demand value is greater than the carbon
supply value. 2) In 2015 and 2020, the supply-demand ratio of carbon sequestration services in
the upper, middle and lower reaches of the Yangtze River Basin was 0.09, 0.089, 0.136, and 0.09,
0.09, 0.138, respectively. The ratio of carbon sequestration services to carbon sources in each
province was less than 1. 3) In 2015, Fujian province had the largest carbon service flow, which
was 2370 t/km?; Qinghai province has the lowest carbon service flow, which is 1523 t/km?2. In
2020, Guangxi Zhuang Autonomous Region has the largest carbon service flow, which is 2710
t/kmz2. Qinghai province has the lowest carbon service flow, which is 1628 t/kmz. 4) Population
and land use factors are the most important positive drivers of carbon emissions, maintaining
carbon supply. Climate and precipitation have negative effects on carbon emission in the study
area. The carbon sink value of the Yangtze River Basin in 2015 and 2020 was larger than the car-
bon source value, and the carbon demand area gradually increased from the upper, middle and
lower reaches of the Yangtze River Basin. In order to achieve low-carbon development in the
Yangtze River basin in the future, it is necessary to strengthen the protection of the upstream car-
bon demand area and balance the supply and demand of carbon sequestration services in the
middle and downstream.
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Table 1. Descriptionsof different types of data sources
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Table 2. Carbon density of different land use types (thm2)
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Table 3. Soil respiration rate under different land use types [11] [12] [13]
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Table 4. The main parameter values of the Yangtze River and carbon source estimation model [12]
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Table 5. Index system of driving factors for carbon sequestration service
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Figure 1. Chart of carbon sequestration services in each province in 2015 and 2020
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Figure 2. Spatial distribution of carbon storage and emissions in the Yangtze River Basin
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Figure 3. Spatial differences in carbon sequestration services in the Yangtze River Basin
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Figure 4. Supply-demand ratio of carbon sequestration in the upper, middle and lower reaches of the

Yangtze River Basin in 2015 and 2020

4.2015 50 2020 TR L. d THFXEER#TEL

Table 6. Supply and demand balance of carbon sequestration services in the Yangtze River Basin in 2015 and 2020
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T 0.136 0.138
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R 0.659 4 0.627 4
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Figure 5. Flow chart of carbon sequestration service in Yangtze River Basin
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Table 7. Flow rate of carbon sequestration service in the study area, 2015 and 2020 (t/km?)
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Table 8. Correlation matrix of driving factors of carbon sequestration service in 2015
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