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Carbon source/sink effect of land use change from the perspective of composite

ecosystem : progress and review
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Abstract: The carbon source/sink effect of land use change exhibits characteristics of interweaving natural and socio-
economic processes, complex structure, and significant spatial differences. This effect can be examined from various
perspectives such as landscape pattern,resource exploitation, dual attributes, and spatial effects. In order to comprehensively
understand the carbon effect characteristics of land use change and its contribution to carbon reduction and sink
enhancement goals, this study proposes a carbon source/sink effect framework of land use change based on composite

ecosystem by summarizing multiple studies. Based on the logical relationship of this framework ,we systematically organized
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the response characteristics, spatial effects, action mechanisms and assessment methods of carbon sources/sinks in typical
landscapes,and investigated the ongoing challenges in research. The synthesis revealed that scholars generally concur:
developed land acts as a carbon source, whereas forest, grassland, wetland, and arable land can function as both carbon
sources and sinks. The assessment methods used include statistical models, remote sensing models , flux observation models,
and ecosystem models, each with its own advantages and disadvantages and applicable conditions. Future research tends to
be diversified and still needs to strengthen research on carbon sources/sinks in ecologically sensitive areas such as wetlands,
balance carbon effects in different climate zones and land use types,improve various remote sensing monitoring and carbon
emission monitoring databases , comprehensively consider the carbon effects caused by socio-economic and natural processes
carried by land ,and incorporate improving carbon sequestration efficiency into natural based solutions within the framework
of composite ecosystem. This study enriches the research on carbon effects and carbon cycling of land use change from the
perspective of precise evaluation of composite ecosystem, and can also provide decision-making references for carbon

neutrality management.
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Fig.1 Carbon source/sink effect framework of land use change from a composite ecosystem perspective
2 EEETSRSH IR ATUERIR/ TR S

2.1 R AR A B YR T A5 i)

A A P o O A A R G R ] IR BR SSHR S WA A 28 AR BR TR €O, IR
A, H- IO A T RE SN e (CH, ) AOHERKT™ . BRI, l A2 35 RS 1Y - b ) AR 1k 8 B h 42 R It
ROV SR P 2R, H AT WU Jm e (BB AT RE A IR, T RE2 i) (181 2) . — D7 i, d i KA iR it A
YEHT, COL MR T li 2B 25 R GBI s 75— J7 T, it A= 285 R 8 B e it A7 Il 3 5 R Urp €O, MR BEE
B, RN . SRR NI Bl i ol e IR A e (e DX CO, e A 2 ) oA,
X IR/ AL BB MR R T AR A R R AL
211 ORI AP BRI/ A AR

T ARG T A2 A A B2 Rl A S5 5 A A ks, Bl R
SR R AR A R G Z VBRI AR AT R PR (AN AT AR TR AR o 5 B 1 i3 4 32 A 5
LAK Jr | 30 PR B A i BRSSPI i b A 745 2R GERRAIG #1 dok Bt™ A doe ELHE 2 ™) AR st A 3
Mo R PR A PR A BRIE AT R R AR AT A (181 3)

(1) i HIH

FEBHHL BRI, 812 I 2 92 BRI AT S R R A DG BEE  2020 4F, Bk —2F LA b

http ; //www.ecologica.cn



51 Sk AF TGRS RGN B L R AR PR U A RN AT 2061

LA + AE ARG = W+ Wi+ RX
10% 90% 25% 28% 47%

B2 AHKFEHFMTLBRE/ LT RER(2011—2021 4F) ]

Fig.2 Schematic diagram of global carbon source/sink changes under the influence of human activities (2011—2021)
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Fig.4 Theoretical framework of the impact of built-up land expansion on carbon emissions
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