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Abstract: [ Objective ] Estimating the spatial-temporal changes of farmland soil organic carbon density (SOCD) provides a
scientific basis for food security and double-carbon strategy. [ Method ] In this study, a total of 371 976 polygonal patches and

57 254 sampling sites were used to establish 1 : 10, 000 databases. The raster dataset of soil organic matter content was

* E RSB 2EI 4 (23XTI005 ) %I Supported by the National Social Science Fund of China ( No. 23XTJ005 )

+ WIR/E#E Corresponding author, E-mail: fafuxsh@]126.com
EHA: e 75 (1987—), B, WL, Wt Al3UR, FEAE LA 5ECFE I EIAT5T . E-mail: longjun608@163.com
Wk B 2024-09-22; WIS HORS H I : 2024-11-21; M4 E % B (www.enkinet ): 2025-01-09

http://pedologica.issas.ac.cn



5 o FEEE. 1982—2018 - A BE - 3AG HLAR 22 AR fh 1Y X ek 25 S 9% 1295

interpolated using the simple kriging method combining with ancillary variables of terrain information, which was an optimal
interpolation established in the earlier study based on the idea of “ideal interpolation method + efficient auxiliary variables”.
Then, the SOM content was assigned to each polygonal patch of the farmland map with the help of the spatial analyst tools of
ArcGIS v. 10.8 software. Eventually, the SOCD was calculated. Moreover, the gravity center migration model was employed
to quantify the regional differences in farmland SOCD changes in Fujian Province from 1982 to 2018. The regions mentioned
above referred to different administrative regions of nine cities, soil types of nine soil groups, three land use types of paddy
fields, dry-land, and irrigated land, and two climatic zones such as the middle subtropics and south subtropics of Fujian. Also,
these nine cities were divided into the southeastern coastal cities and northwest inland cities of Fujian. [ Result ] The farmland
soils in different regions had dual functions of carbon source and sink in the past 40 years. Viewed from the area ratio of
farmland soil carbon source and sink, the carbon sequestration capacity or loss intensity of most farmland was concentrated in
the range of 0~1 kg'm~, regardless of administrative regions, soil types, land use types, or climatic zones. Specifically, the
farmland SOCDs in the southeastern coastal cities of Fujian were 2.37-2.65 kg'm™ and 2.23-2.83 kg'm 2 in 1982 and 2018,
respectively, which were much lower than those of northwest inland cities(2.92-3.24 kg'm 2 and 2.99-3.30 kg'm ). It was also
found that Putian was the only city to experience a decline in SOCD, with a carbon source effect of 0.31 kg'm 2. In terms of
soil types and land use patterns, paddy soils and paddy fields were the most important carbon sink, with SOCD increased by
0.10 kg-m’2, while coastal solonchaks, aeolian soils, and dry-land contributed as a carbon source, with SOCD decreased by
0.23 kg'm™, 0.22 kg'm™ and 0.03 kg'm~, respectively. When it came to climatic zones, the farmland soil in the middle
subtropics of Fujian increased from 3.02 kg'm™(1982) to 3.16 kgrm > (2018) in SOCD, with higher SOCD level and carbon
sequestration efficiency than those of south subtropics. [ Conclusion ] The farmland soil organic carbon pool changes varied
greatly with regions in Fujian Province from 1982 to 2018. These changes might have been mainly influenced by a
combination of intrinsic soil factors and external factors such as human disturbance. Thus, our work suggests that in
formulating policies for farmland carbon sequestration management in Fujian in the years to come, priority should be given to
the SOCD level in different regions and their change differences.

Key words: Farmland soil organic carbon; Carbon source or sink; Gravity center migration model; Regional differences; Fujian
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Fig. 1 Main data sources in the study area
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Table 1 Farmland soil organic carbon density in different regions/soil groups/land use types/climatic zones of Fujian Province in 1982 and 2018

X3/ 0 28/ R R R S Aty

Regions/Soil groups/Land use

types/Climatic zones

1982 4 Year 1982

2018 4F Year 2018

/ME

Minimum/ Maximum/  Mean/

R FHE

Coefficient

/ME

R

T

Minimum/ Maximum/  Mean/

Coefficient

(kgm?) (kgm?) (kgm?) ofvariation/% (kgm?) (kgm?) (kgm?) of variation/%
17X Administrative regions
=M1 Sanming City 2.45 3.77 3.18 7.08 2.13 4.70 3.24 10.58
BT Nanping City 2.59 3.88 3.19 8.22 1.25 5.53 3.29 12.43
JEI77 Xiamen City 1.87 3.03 2.53 7.18 2.20 3.80 2.83 7.71
TET Ningde City 2.19 3.74 2.92 10.86 1.22 6.37 2.99 17.69
SR T Quanzhou City 1.65 3.29 2.40 15.73 1.29 4.02 251 17.06
M7 Zhangzhou City 1.64 3.50 2.65 12.24 0.76 421 2.67 17.70
M Fuzhou City 1.68 3.58 2.37 17.11 0.68 5.11 2.67 26.55
H# M Putian City 1.71 3.25 2.55 12.59 0.40 433 2.23 25.71
Je# 17 Longyan City 2.68 3.89 3.24 6.86 1.81 5.48 3.30 18.74
+2% Soil groups
7KL Paddy soils 1.64 3.89 2.87 14.25 0.47 6.28 2.97 18.56
EIEEE +  Coastal solonchaks 1.65 3.22 2.19 12.68 0.79 3.88 1.96 24.57
M+ Fluvo-aquic soils 1.65 3.74 2.56 20.65 1.29 6.17 2.58 19.57
i)kt Lithosols 1.97 3.65 2.87 12.83 1.90 3.97 2.91 17.50
40,1 Purplish soils 2.38 3.62 3.12 8.55 1.24 4.08 2.93 17.42
£I3E Red soils 1.68 3.83 2.81 13.35 0.70 6.37 3.09 15.38
FRLIHE Latosolic red soils 1.65 3.19 2.23 15.25 0.40 4.01 2.12 21.65
R+ Aeolian soils 1.64 2.89 2.08 8.55 0.68 3.43 1.86 23.39
FIHE Yellow soils 2.26 3.77 3.01 12.79 1.23 5.03 2.85 23.77
A+ H R FHZE A Land use types
JKM Paddy fields 1.65 3.89 2.89 13.70 0.92 6.37 2.99 17.99
4 Dry-land 1.64 3.82 2.35 20.64 0.48 591 231 28.25
JKPEH Trrigated land 1.64 3.83 2.42 16.71 0.40 5.32 2.46 20.80
S 5N Climatic zones
g AR 1.68 3.89 3.02 11.64 0.68 6.37 3.16 15.95
Middle subtropics of Fujian
e T AR 1.64 3.74 2.52 15.62 0.40 5.22 2.53 21.56

South subtropics of Fujian

BRI AT L BRE (% 2), @B AR X
BRI TE R LB T 24.20%~97.52%, Hir,
T35 AR 1D T B b 9 0 e Y e B B, 3
97.52%, TIEAAY | FIFHIEAVRS G S0 LAZTHE
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Fig. 2 Spatiotemporal distributions of the farmland soil organic carbon density in Fujian Province
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Fig.3 Changes in farmland soil organic carbon density in different regions/soil groups/land use types/climatic zones of Fujian Province from
1982 to 2018
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Fig. 5 Climate and agricultural nitrogen fertilizer application amount in Fujian Province
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