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LANDSCAPE ARCHITECTURE UNDER DUAL CARBON GOAL专题Ⅰ：“双碳”目标下的风景园林

摘    要

城市绿地为城市生态环境健康提供了多种生态系统服务功能，与提升人类福祉和促进城市可持续发展密

切相关。城市土壤固碳功能与潜力是全球气候变化背景下城市生态系统碳循环研究的热点问题之一，城市

绿地是城市生态系统内唯一具备直接碳汇价值的用地要素，在减缓全球变暖、积极应对气候变化等方面具

有不可忽视的作用。绿地土壤碳库数量和质量是衡量城市绿地土壤健康状况的重要内容，直接关系到促

进人体健康、维持生物多样性和保持景观游憩等多种城市绿地生态系统服务持续供给。然而，人们对城市

绿地在土壤碳库形成和积累过程与机制方面的研究仍处于起步阶段。研究系统整理了城市绿地土壤相关

定义及主要特性，总结了绿地土壤碳库空间分布规律及主要影响因子，并梳理了城市绿地土壤碳排放与自

然土壤的差别及其潜在机制。重点探讨了城市绿地土壤碳固持特征及其驱动因素，分析了绿地植被、人类

活动及时间等因素对城市绿地土壤固碳功能的主要影响。最后提出目前城市绿地土壤固碳研究的局限与不

足，并对未来城市绿地土壤固碳的研究方向与热点进行展望，为提升绿地土壤固碳潜力提供科学依据。
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城市绿地土壤固碳研究进展
Research Progress on Soil Carbon Sequestration in Urban Green Space

Abstract

Urban green space provides a variety of ecosystem services for urban ecological environment health, which is closely 
related to improving human well-being and promoting sustainable urban development. The carbon sequestration function 
and potential of urban soil are one of the hot issues in the study of the carbon cycle of the urban ecosystems under the 
background of global climate change. Urban green space is the only land element with direct carbon sink value in the urban 
ecosystem, which plays an important role in mitigating global warming and responding to climate change. The quantity and 
quality of soil carbon pool is an important content to measure the soil health status of urban green space, which is directly 
related to promoting human health, maintaining biodiversity, and maintaining the sustainable supply of various urban 
green space ecosystem services, such as landscape recreation. However, the research on the formation and accumulation 
process and mechanism of soil carbon pool in urban green space is still in its infancy. This study systematically sorted out 
the definitions and main characteristics of soil in urban green space, summarized the spatial distribution pattern and main 
influencing factors of soil carbon pool in urban green space, and sorted out the difference between soil carbon flux in urban 
green space and natural soil and its potential mechanism. This paper focuses on the characteristics and driving factors of 
soil carbon sequestration in urban green space and discusses the main effects of vegetation, human activities, and time 
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1 绿地土壤定义及特征
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2 绿地土壤碳库、碳排放和碳固持研究进展

2.1 城市绿地土壤碳库
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城市绿地土壤固碳研究进展     王小涵   等.  

on soil carbon sequestration in urban green space. Finally, the limitations and shortcomings of current research on soil 
carbon sequestration in urban green space were put forward, and the future research directions and hot spots of soil carbon 
sequestration in urban green space have been prospected. It provides the scientific basis for improving the soil carbon 
sequestration potential of green space.
Keywords

urban green space; soil carbon sink; carbon sink
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表1  城市绿地土壤表层有机碳密度
Tab.1  Soil surface organic carbon density of urban green space

城市
City

土层深度
Soil depth/cm

土壤有机碳密度
Soil organic carbon density/（kg/m2）

数据来源
Data sources

沈阳 0～20 3.98 汤煜等，2019[16]

北京 0～20 2.84 罗上华等，2014[21]

上海 0～20 2.65 Wang et al，2013[22]

重庆 0～20 2.61 Liu et al.，2013[23]

广州 0～20 1.35 史琰，2013[24]

图1   距城市中心距离与地壤SOC含量的回归分析[30]

Fig.1   Correlation between distance from the urban center and 
soil SOC concentrations[30]
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2.2 城市绿地土壤碳排放
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2.3 城市绿地土壤碳固持
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��含�均显著���家庭�������

能���家庭���添加�更���源��

质���泥炭�堆�����料���掉落

�等����加������������

废弃�覆盖后�����周转�率加快��

�������同时能够降低��密���

���保水能����促�����质�积

累 [55]�����������建�����

�利��型转�导致���退��如废��

����养�流失���结构破坏等�加

剧������损失 [6]�����受游客踩

踏等������导致�同�����压

实��加��容��������呼吸等�

�周转�������转���透水���

�导致����������大�流失 [56]�

此�������还�引起�����均质

�����样��能�����梯����

��加�减����表����样��烈�

�����功能������������

Lange等 [57]������样��加��际��

��群落��输入����加������

������此����������样�

演����������上�������

��积累�

3.3 时间跨度

除��质输入��解�����时间

�������������������

�利����如公�建��往往涉�表�清

除���迁移�表��级�压实�����

����封��释放�����时间才能�

终获�新��������新建立�草坪�

��������大约30～50�后���

�稳���� [58]��住宅庭院�街道�木�

��公���时间�认���������

理����������显著�� [6]��新

建����均建�时间9���比�建�时

间�久�����均建�时间64����容

��显降低�����������加��

�质��加 [6]����源���均停留时间

�茎源��两倍�建�时间�短�公���

�����������此��源�含��

低�所������含�低�建�时间��

�公��� [59]�

4 研究展望

�森���田等�����比����

���������处�初级阶段����

�������������������

��忽������功能�����当代�

����显著������������

������������功能等����

�逐渐�������理�等领��热点�

�������������������

��减排���认识大�����单���

�局��������同��带��同��

�����同��利�转�历史�����

�������������十�匮乏��

此�开�更大时空尺����观测���比

��析������������型��

������异同�����经济����

助�����入�理解��������

�������������������

�������������������

�������������������

������������������上

��如何�互�������������

���转�依����领�����点�此

������规划�管理�������减

排���������突�����建�管

�����能源消耗��排放整�����

����潜�������������能

�优�����管理措��助������

���减排�
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