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Response of Populus simonii radial growth to climate in Kubuqi Desert
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Abstract: [Objective] This study aims to analyze the growth status of Populus simonii shelterbelts with different
degrees of degradation in the Kubuqi Desert and reveal the response of their radial growth to climatic factors,
thereby providing theoretical and technical support for optimizing the construction of the “Three-North”
shelterbelts and achieving success in ecological restoration efforts. [ Methods] Populus simonii shelterbelts were
selected in forestlands with different degrees of degradation in Dalad Banner, Ordos City. Chronologies were
established using the methods of dendroecology. Meteorological data were collected for correlation analysis, and
the response of Populus simonii radial growth to climate was analyzed in combination with groundwater data.

[Results] (1) Over the past 50 years in the Kubugi Desert, temperature, precipitation, and potential
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evapotranspiration showed increasing trends, while the Palmer Drought Severity Index and Standardized

Precipitation Evapotranspiration Index showed decreasing trends. (2) Since 2000, groundwater has declined

rapidly, and the radial growth of Populus simonii was subjected to drought stress. (3) Severely degraded and non-

degraded shelterbelts were subjected to the dual stress of high temperature and drought. Moderately degraded and

slightly degraded shelterbelts were more affected by drought and water deficit, and shelterbelts in good condition

experienced a low degree of climate stress. [ Conelusion] The decline of groundwater accelerates the degradation

of Populus simonii. Populus simonii with different degrees of degradation respond to climate in different ways,

with degraded trees being more susceptible to climate stress.

Keywords: climate change; tree ring; radial growth; degradation
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Table 1 Basic information of five sample plots
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Table 2 Basic information of sample trees
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Fig. 4 Comparison of average temperature and groundwater content of CRU grid points with
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