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Abstract

Lake wetlands are ecological ecotones where terrestrial ecosystems and aquatic ecosystems inter-
act most strongly, and they play an important role in regional carbon cycling and global climate
regulation. Compared with typical terrestrial ecosystems such as forests and grasslands, lake wet-
lands are in a state of long-term water saturation or seasonal inundation. The low-oxygen environ-
ment can inhibit organic matter decomposition and promote the long-term preservation of plant
residues, suspended particulate organic carbon, and sediment organic carbon, thereby forming an
important carbon sink function. In recent years, with the advancement of the “dual carbon” goals
and wetland protection and restoration work, the accurate assessment of carbon fixation, carbon
storage, and carbon burial rates in lake wetlands has gradually become a research hotspot in wet-
land ecology and carbon cycle studies. Existing studies have shown that organic carbon burial in
lake and reservoir sediments is an important component of the carbon cycle in inland waters, and
that lake sediments can remove organic carbon from the short-term biosphere-atmosphere carbon
cycle over long timescales. Global studies on organic carbon burial in lakes and reservoirs have also
pointed out that although inland waters occupy a limited area, their sedimentary carbon sink func-
tion cannot be ignored. This paper reviews the formation mechanisms, main influencing factors,
carbon storage assessment methods, and future research directions of the carbon sink function of
lake wetlands. Overall, the formation of carbon sinks in lake wetlands is mainly jointly regulated by
vegetation primary production, sediment carbon burial, hydrological processes, nutrient input, re-
dox environment, and human activities. The main methods for assessing carbon storage include
field plot measurement, sediment cores combined with isotope dating, remote sensing inversion,
carbon budget models, and multi-source data fusion methods. Future research needs to strengthen
the integrated observation of the lake wetland vegetation-water-sediment continuum, improve the
ability to distinguish carbon storage from carbon sink rates at different temporal scales, and com-
bine carbon storage, greenhouse gas emissions, and ecological restoration management, so as to
provide a scientific basis for enhancing the carbon sink function and ecological regulation of lake
wetlands.
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Figure 1. Conceptual framework of the formation mechanisms of carbon sink function and carbon stock assessment methods
in lake wetlands
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