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Simulation of Freeze-thaw Process and Evolution of Physiochemical Characteristics in

Deposition Couplets Within Check Dam on Loess Plateau

ZHAO Xiang"?, WANG Xiaqing®*", ZHANG Hangyu' 2, TANG Xiangling', ZHOU Kehan®, HUANG Ping’an’

(1 College of Earth Science, Guilin University of Technology, Guilin, Guangxi 541004, China; 2 College of Geography and
Tourism, Hunan University of Arts and Science, Changde, Hunan 415000, China; 3 State Key Laboratory of Loess Science,
Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710061, China)

Abstract: The sorting stratification of deposition couplets and freeze-thaw cycling were simulated based on slope soils in the
Huangtuwa landslide-dammed reservoir. Meanwhile, physiochemical characteristics (including water content, grain size, element
composition, organic and carbonate contents) of each deposition couplet were measured under different freeze-thaw conditions.
The results showed that simulated layers of three deposition couplet were distinctly laminated and exhibited typical characteristics
of the couplets in landslide-dammed reservoirs and check dams on the Loess Plateau. After freezing, water content, carbonates,
and Ca concentration were enriched upward in the fine-grained layers of three simulated couplets. Following thawing, these
components migrated downward in the underlying fine-grained layers of the first and second couplets, but they moved upward (in
an opposite direction) in the fine-grained layer of the top (third) couplet due to soil-water potential. This study confirms that high
concentration and strong positive correlation of calcium (Ca) and iron (Fe) in the fine-grained layer served as effective
geochemical indicators for distinguishing annual freeze-thaw layer, whereas the high contents and inverse correlation of Ca and
strontium (Sr) by the XRF core scanning was considered as supplementary indicators.

Key words: Annual freeze-thaw layer; Deposition couplet; Freeze-thaw simulation; Landslide-dammed reservoir / Check dam;

Loess Plateau
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Fig. 1 Flow charts of simulation processes of loess deposition couplet
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Fig. 3 Distributions of L*, particle composition and organic content along loess deposition columns
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Fig. 4 Distributions of moisture and carbonate contents in fine-grained layers of three deposition couplets under different freeze-thaw states
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