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Abstract: [ Objective] The spatio-temporal differentiation and driving factors of farmland ecosystem carbon

source-sink effects in Guangdong Province were analyzed in order to provide a valuable reference for the

scientific and rational formulation of regional agricultural carbon reduction and carbon sequestration measures

in the region. [ Methods] Quantitative assessment of the spatial-temporal distribution of carbon source-sink

effects in farmland ecosystems in Guangdong Province from 2010 to 2020 was conducted by using the parameter

estimation method and GIS spatial analysis. The driving factors of spatial differentiation of the carbon source-sink

effect in farmland ecosystems were determined by using the LMDI factor decomposition model. [ Results ]

(D The level of carbon source-sink effects in Guangdong Province farmland ecosystems continued to maintain

a good, positive development trend, and the effects of reducing emissions and sequestering carbon gradually
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became prominent. Specifically, the total carbon sequestration fluctuated and increased, and rice, sugarcane,
and vegetables were the main carbon sources. Carbon emissions were effectively controlled, and the effect of
reducing emissions was becoming increasingly evident. Rice planting and agricultural inputs were the main
carbon sources. Moreover, the growth of carbon sequestration in farmland ecosystems effectively offset the
growth of carbon emissions. @ The spatial heterogeneity of carbon source-sink effects of farmland ecosystems was
obvious, and the overall distribution was relatively clustered. Zhanjiang was the main high-carbon source-
high-carbon sink area, while low-carbon source-low-carbon sink areas were mainly found in the Pearl River
Delta region. @ Economic factors were the key driving force causing increased carbon sequestration in
farmland ecosystems, while structural factors exhibited inconsistent responses and varied with their
locations. Efficiency factors and labor force factors, on the other hand, had a restraining effect. [ Conclusion |
The carbon source-sink effect of farmland ecosystems in Guangdong Province exhibited a continuous increasing
trend overall, but there were significant regional differences. Therefore, measures to reduce emissions and

sequester carbon in agriculture should be tailored to local conditions, taking into account the differences in the driving

effects of economic, structural, efficiency, and labor force factors in each region.

Keywords: farmland ecosystem; carbon effect; logarithmic mean divisia index; Guangdong Province
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Table 1 Main crop types and carbon sink estimation

parameters in Guangdong Province
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Table 2 Carbon emission types, factors and coefficients of farmland ecosystem in Guangdong Province
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Province from 2010 to 2020
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Fig.2 Carbon sink/source composition and temporal changes of farmland ecosystem in Guangdong Province from 2010 to 2020
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farmland ecosystem in Guangdong Province from 2010 to 2020
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Table 3 Decomposition results of influencing factors of carbon source and sink effects of farmland

ecosystem in Guangdong Province based on LMDI model (2010—2020)

. BMRNE N E ZUHE e hHE SRR
TEkE kR % kM AR/ Y Tk AR/ U THE kR % Tk AR/ %
oM —0.142 —3.72 0.105 5.00 1.456 75.04 —0.216 —8.83 1.203 67.48
3]l —0.254 —41.00 —0.007 —1.85 1.476 369.03 —0.284 —30.78 0.931 295.40
ki 0.071 2.30 0.029 —5.60 0.737 182.53 —0.376 —42.83 0.462 136.40
IES —0.909 —33.71 —0.013 —0.22 1.835 122.88 —0.294 —12.42 0.619 76.53
i1l —0.948 —49.85 0.267 19.95 0.748 86.26 —0.010 —6.30 0.057 50.07
B —1.170 —44.78 —0.355 —17.25 2.389 245.33 —0.890 —37.51 —0.026 145.78
IR —1.073 —47.76 —0.110 —6.38 1.525 152.30 —0.232 —13.39 0.109 84.76
HgM —0.801 —39.58 0.015 1.64 1.371 133.40 —0.311 —17.38 0.274 78.09
HM —1.042 —43.43 0.200 11.93 1.689 153.82 —0.348 —18.12 0.500 104.20
pilp=z —0.571 —33.55 —0.037 —2.68 1.420 173.24 —0.381 —24.55 0.431 112.45
R —0.139 —0.42 0.789 41.09 1.040 52.53 0.273 7.73 1.962 100.93
iy —0.197 —10.10 0.044 0.75 0.820 91.13 —0.380 —28.99 0.287 52.78
1] —0.940 —47.53 —0.029 —0.06 1.411 152.75 —0.148 —7.72 0.294 97.45
FHIT. —0.439 —28.41 —0.321 —21.71 1.770 285.53 —0.950 —51.62 0.059 183.80
T —1.769 —44.42 0.126 4.72 2.364 113.64 —0.010 1.22 0.711 75.16
%4 —0.860 —47.41 0.054 5.19 1.344 167.53 —0.150 —10.69 0.387 114.62
B —0.765 —41.04 —0.012 0.44 1.199 120.66 0.061 4.81 0.483 84.87
i —0.818 —42.09 —0.237 —13.04 1.840 223.18 —0.354 —19.13 0.431 148.92
pipAl —1.506 —64.86 0.380 30.82 1.178 117.64 0.290 22.93 0.342 106.54
15 B —0.589 —28.55 —0.137 —6.34 1.556 129.77 —0.374 —17.01 0.457 77.87
=7 —0.666 —36.67 —0.082 —5.06 1.108 111.21 —0.141 —8.04 0.219 61.45
¥fE —0.739 —34.60 0.032 1.97 1.442 155.21 —0.249 —15.17 0.485 107.41
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