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Research Progress on Relationship between Typical Natural
Vegetation and Environmental Water in Desert Oases

ALAMUSA , WANG Yongcui, LI Xuehua

(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)
Abstract: [ Objective] Water is the foundation for the stable existence of vegetation in desert oases. The natural
vegetation in desert oases is the result of long-term adaptation to changes in their water environment. It has a
relatively stable structural composition and self-repairing ability, enabling it to effectively cope with the impact of
environmental changes. [ Methods] By reviewing the literature on the relationship between natural vegetation and
water environment in desert oases, this study systematically analyzes the relationship from aspects such as the
distribution patterns, adaptability, community structure characteristics, soil moisture, and groundwater level of
natural vegetation in desert oases. [ Results ]| Moisture conditions determine the compositional structure and spatial
distribution patterns of natural vegetation in desert oases, while the natural vegetation, in turn, affects the
variation processes of its water environment. Soil moisture conditions and groundwater depth determine the
succession process, structural characteristics, and distribution patterns of natural vegetation in desert oases. The
consumption and redistribution processes of water resources by natural vegetation affect the soil water cycling

process in desert oases. The resulting changes in the water environment, in turn, influence the succession and
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development of natural vegetation, demonstrating a strong mutual feedback mechanism between the two.
[ Conclusion ]| This study summarizes the research progress on natural vegetation and hydrological processes in
desert oases in China in recent years, systematically reviews the mutual feedback between them, analyzes the
water regulation mechanisms that maintain the stability of natural vegetation in desert oases, and clarifies its role in
sustaining the desert oasis ecosystem. It is recommended to guide the construction of biological protection systems
and water resource management in desert oases based on the interaction between the natural vegetation and water
environment in desert oases. Future research should focus on the changes in the relationship between the natural
vegetation and water environment in desert oases under the background of global change, strengthen the research
on the relationship between natural vegetation and water in desert oases at different scales, and introduce advanced
research technologies and methods. This will provide theoretical support for the construction of artificial protection
systems in desert oases and the rational utilization of water resources.
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Table 1 Species composition of natural vegetation in major desert oases of Northwest China
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Table 2 Soil moisture adaptation ranges of typical natural plants in desert oases of China
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Table 3 Adaptation thresholds of groundwater depths for different plant types in different regions '
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