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Abstract: [Objective] To explore the multi-scale variation characteristics of canopy conductance (g.) and its
regulatory mechanisms in artificial shrubland ecosystems of semi-arid regions. [ Methods] Taking the artificial
shrubland ecosystem in Yanchi County, Ningxia, as a case study, g. was derived using the Penman-Monteith
equation based on flux observation data from 2019 to 2021. The variation characteristics across different time
scales were analyzed. [Results] 1) At the daily scale, g. exhibited a unimodal variation pattern during the growing
season. At the seasonal scale, g. showed a variation pattern of first increasing and then decreasing. It increased
from the early growing season, peaked in the middle to late period, and then declined. At the interannual scale,
variations in g, were highly synchronized with the standardized precipitation evapotranspiration index (SPED. The

mean g, values were (2.79741.08) mm/s under non-drought conditions and (1.714+0.89) mm/s under drought,
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showing significant differences. 2) Leaf area index (ILAD) , vapor pressure deficit (VPD) , and soil moisture
emerged as the primary limiting factors of g.. Nonlinear responses of g. to these factors exhibited different degrees
and directions. 3) Water supply conditions exerted a significant direct regulatory effect on g., while the indirect
effect of vegetation structure was relatively weak. The nonlinear and interactive effects between VPD and soil
moisture jointly influenced g.. [Conclusion] The coordinated regulation of canopy conductance in artificial
shrubland ecosystems by water supply and demand relationship provides theoretical support for ecological
restoration and carbon-water management in arid and semi-arid regions.

Keywords: canopy conductance; biophysical mechanisms; artificial shrubland; random forest model; eddy

covariance
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Fig.7 Response of canopy conductance to interactive effects of soil moisture and vapor pressure deficit
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