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HLWE . HE A RRERATEDH (42107282) ; # + 555 D020 05 6 52 S S0 B PR 4 (SKLLQG1915) 5 8 45 I 20 4 5 [ 5% T 5 50 3
FEHHWH (SKLLQGPY2004) ; BEVE 4 F KB4 3L 4 i 35 H (2021]M-213)

Y7 B H#A:2021-12-24; ) £& H AR B A : 2022-10-13

# W IHA/EH Corresponding author. E-mail ; wangyq@ ieecas.cn

http ://www.ecologica.cn



4 34 Wb 25 B R K - A LR PR A A IS 1715

process. By the process of oxidation and reduction reaction, the soil microbial community played a key role in regulating
water/carbon coupling. Although numerous studies have been studied soil organic carbon and water content induced by
vegetation restoration, due to the variability and complexity of the association between soil microbial activity and community
structure, the study of soil microbial community mediated water-carbon coupling has largely unknown. So far, the couplings
among soil water, carbon and microbial community after vegetation restoration on the Loess Plateau still lacks overall
integration. Most of studies only assumed that each biochemical process was relatively independent, which made our
cognition of the couplings of water, carbon and microbial had great limitations. In this review, the vegetation restoration
process and soil organic carbon change on the Loess Plateau were reviewed, and the responses of soil organic carbon and
microbial community to precipitation patterns were summarized based on the existing theories and evidence. Finally, by
integrating key ecological processes such as atmospheric, vegetation, soil and microbial interfaces, a soil water-carbon-
microbial coupling framework was constructed and integrated into ORCHIDEE ( ecosystem carbon model ) and HYDRUS-2D
(hydrological process model ). Based on stable carbon and water isotope technology and DNA probe technology, the
coupling model of soil water-carbon-microorganism on the Loess Plateau was preliminarily constructed, which would help to

cope with global extreme climate change and realize the sustainable development of the Loess Plateau.

Key Words: Loess Plateau; water-carbon coupling; microbial community; interfacial process; model simulation
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Fig.4 Preliminary coupling model of soil water-carbon-microbial interface during vegetation restoration on the Loess Plateau
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Fig.5 Frame diagram of the coupling model of soil water-carbon-microbial interface during vegetation restoration on the Loess Plateau
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