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Abstract: Background, aim, and scope Soil erosion processes accompanied by hydrological and biochemical

cycles document the flows and transformations of material, energy, and information from an erosion source to
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a deposition sink, which are vital for ecological and economic environments in catchments at various scales.
Climate (reported hereon are precipitation) is usually considered the main factor controlling soil erosion intensity
at the long-historical stage. Therefore, the interaction or relationship between climate change and soil erosion
is an important topic in the study of earth surface processes. Here, we summarize the historical background of
the study of the interaction between climate change and soil erosion. Major opinions and other recent advances,
up to the present, are also reviewed. We then examine recent progress and recommend future research based on
current knowledge and technical feasibility. Materials and methods We compiled publications that addressed the
interaction between climate change and soil erosion, covering geological archives, model-dependent evaluations,
and carbon cycle-soil erosion feedback processes. Results The results are as follows: (1) an ideal geological
archive may be the key to understanding the response characteristics of soil erosion to climate change in historical
periods; (2) the applicable conditions and scope of soil erosion prediction models and the lack of standardization
for rainfall erosivity estimation methods are the main factors that cause differences in soil erosion estimates;
(3) soil erosion plays an important role in shaping modern landforms and physically impacts the carbon
process due to soil particle movement. Discussion (1) Lacustrine sediment, as a collector of past climatic and
environmental changes, can not only record long-term, continuous, high-resolution, undisturbed information
on regional rainfall, vegetation cover, and human disturbances but also provide information about soil erosion
processes. Thus, it has a significant advantage in reconstructing soil erosion history. (2) It is critical to choose
an independent index for soil calculation models because the factors that affect soil erosion are interrelated and
interact with each other. Before applying soil erosion prediction models in practice, however, the observed data
must be used to validate the model and calibrate its parameters. In addition, the size of the experimental field plots
must parallel those of the unit plot (i.e., with a steepness of 9° and a slope length of 22.13 m) when constructing a
steepness or slope length model. Otherwise, the results cannot be compared to other results. (3) Microorganisms
have a critical role in controlling terrestrial C fluxes as they promote the release of C to the atmosphere through
their catabolic activities. Both the dynamics of soil microorganisms and the mineralization rate of soil organic
carbon during the post-erosion period are crucial to accurately define the role of soil erosion as a net carbon sink
or atmospheric source. Conclusions (1) These models have the potential to be developed for and applied to lake
sediments to create a geological archive, thus enabling the connection between climate change and soil erosion
in historical periods to be studied. (2) The soil erosion model is premised upon a top-level design and user-
oriented construction, which enable its applicability. Multidisciplinary cooperation, long-term adherence, and
new technology updates are also necessary for maintaining the vitality of the models. (3) The biological process
and mechanism of soil organic carbon mineralization are the keys to scientifically evaluating soil erosion as a
carbon sink or atmospheric source. Recommendations and perspectives Research in the field of climate change
and soil erosion interactions is likely to take many new directions in the coming years, refining our understanding
of long-standing earth surface process across various fields. Here, we outline a few selected research areas that
may provide new insights into both the current situation and future. (1) We recommend using AMS "“C, "'Cs,
and *'°Pb to reconstruct the history of soil erosion intensity and climate change during the last millennium as a
basis for studying the relationship between soil erosion intensity and climate change on decadal to centennial
timescales. In addition, the environmental significance of proxies in lake sediments must be clarified. (2) Long-
term high-quality experiments and monitoring provide an important basis for establishing soil erosion models.
For the watershed version of the WEPP model, the slope and length of the unit plot should be normalized, and the
erosivity of rainfall in different regions should be calculated using the erosive daily rainfall threshold determined

via long-term observations and experiments. (3) Quantitative stable isotope probing (qSIP) can be used to study
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the driving mechanism of microorganism decomposition and transformation into the soil organic carbon pool,

because it can not only quantify the growth rate of soil microorganisms, but also simultaneously measure the

mineralization rate of soil organic carbon.

Key words: climate change; soil erosion; interaction
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Fig. 1 Schematic diagram of watershed erosion and lake sediment records
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