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Editorial on the Research Topic 
Climate Change and Anthropogenic Impacts on Soil Organic Matter

Soil organic matter (SOM) is the largest terrestrial carbon (C) pool and is a critical component in affecting soil quality and global C cycling (Schlesinger and Bernhardt, 2013). The changes of SOM characteristics due to variable vegetation under different ecosystems (e.g., peatland, dryland) around cold and temperate regions affect C input and sequestration, resulting in CO2 sink or source variety (Yu et al., 2013; Wang et al., 2020). The interactions of soil and vegetation have complex influences on soil C sequestration, and their responses to global climate change remain elusive. In recent years, the changing climate, such as warming, elevated atmospheric CO2 concentration, nitrogen deposition, and changes in precipitation, have altered the rates of SOM decomposition and biogeochemical processes, possibly modifying anthropogenic impacts on the C cycle (Balogh et al., 2016; Field et al., 2017; Kuzyakov et al., 2019). Besides, climate change and anthropogenic activities have altered terrestrial ecosystem structures and functions (Chen et al., 2021). However, the mechanism of the C cycle is still unclear. Accordingly, examining the critical indicators between environmental change and anthropogenic activities will help understand soil functions under future climate change.
Information on these topics refer to climate change and anthropogenic activities on C cycle will help better understand how human activities affect soil quality and advance our capacity to more accurately predict soil C feedbacks to the atmosphere under environmental change. Four original research articles have been published on this topic.
As a unique terrestrial ecosystem in cold regions, permafrost is sensitive to climate change, while climate warming has caused rapid permafrost degradation and promoted the decomposition of SOM. Liu et al. explore the response of soil enzymes activities to permafrost degradation and their relationships with soil C, N, and P by selecting three types of permafrost regions to simulate permafrost degradation. The study demonstrated that permafrost degradation in peatland might affect soil enzyme activities by changing soil physicochemical properties during the freezing and thawing process, and the enzyme activities could be used as an effective indicator for evaluating the function of peatlands in permafrost ecosystems.
Reductions in precipitation induced by climate change can greatly impact terrestrial C cycling. Shen et al. evaluated the effect of decreased precipitation on soil respiration rates, including heterotrophic and autotrophic components, by carrying out an experiment comprising of three precipitation manipulation treatments in a semiarid shrubland ecosystem. The authors found that precipitation exclusion significantly depressed soil heterotrophic and autotrophic respiration and decreased the contribution of heterotrophic respiration to soil total respiration. The study helps to predict possible changes between C loss and storage in semiarid shrublands under climate change.
Biochar has been suggested as a promising strategy to enhance soil C sequestration and mitigate climate change. Understanding the SOM mineralization in response to biochar amendments is crucial for mitigating the greenhouse gas emission and optimizing the climatic impacts of forest ecosystems. Lu et al. examine the effect of 13C labeled biochar on SOM mineralization and microbial community structure at a higher incubation temperature than the average annual temperature. The study showed that the biochar prepared at higher temperature decreased the turnover of native SOM and presented a positive effect on soil C sequestration. The soil microbial community structure was only affected by biochar pyrolysis temperature. These findings indicate that biochar amendment under climate warming can be important to improve soil quality and develop sustainable forest ecosystems.
Urbanization is another essential factor that affects SOM decomposition; for example, soils with impervious surfaces in the urban area encounter soil sealing and compaction, which will influence the dynamic of SOM. However, questions remain regarding whether and how expanding impervious surface areas under global urbanization may alter soil water-extractable organic matter (WEOM) cycling. Wang et al. report that WEOM was depleted after long-term coverage of impervious surface as expected. Moreover, the microbial-humic-like and protein-like fluorescent WEOM persisted more dominantly than the terrestrial-humic-like and nonfluorescent WEOM, suggesting that biogeochemical processes in soils are possibly maintained preferentially in the form of WEOM over other SOM components.
We hope this Research Topic will help increase understanding and improve evaluation of the “carbon neutrality” in different ecosystems and regions and boost readers’ research interest in SOM dynamics and biogeochemical cycling in response to climate change.
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