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Climate effect on the radial growth of Populus simonii in Northwest of Hebei for

last four decades
LIU Yaling', XIN Zhongbao" ", LI Zongshan®, Maierdang Keyimu®
1 College of Water and Soil Conservation, Beijing Forestry University, Beijing 100083, China

2 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing

100085, China

Abstract; Dendroclimatic methods have been used to establish standard chronologies for the healthy and the declining trees
of the Populus simonii artificial forest in northwest of Hebei Province over the past four decades. Correlation analyses were
conducted between these chronologies and local climatic factors to establish the temporal variations of the growth-climate
relationship for the the healthy and the declining trees of the Populus simonii forest. The results showed that (1) the tree-
ring growth of the declining trees was more sensitive to meteorological factors than that of the healthy trees. The series of

tree-ring widths of the declining trees exhibited significantly negative correlations with the temperature factors in April and
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from August to October of the current year; meanwhile, it yielded positive correlations with total precipitation and relative
humidity from September of the previous year to January and for July of the current year. For the healthy trees, the series
was significantly negatively correlated with the temperature factors for December of the previous year and April of the current
year and positively correlated with the total precipitation and relative humidity from August to November of the previous
year. (2) From the chronological response to the Palmer Drought Index ( PDSI) , the declining trees were more susceptible
to summer drought stress. The tree-ring width series of the declining trees had a strongly positive correlations with the PDSI
from September of the previous year to March of the current year, whereas from June to October of the current year, while
the healthy trees were weakly affected by drought. (3) As the temperature rose from 1975, the temperature sensitivity of the
healthy and the declining trees decreased, and the PDSI and total precipitation sensitivity of the declining trees increased ;
meanwhile, the healthy trees were stable. In summary, drought stress was the main factor limiting the growth of the
declining trees, whereas the healthy trees were less affected by climate and could adapt to local climatic conditions. The
declining trees were more sensitive to climate change than the healthy trees. With the warming and drying, the climatic
limiting factor of the declining trees will change from temperature to moisture, which leads to a more pronounced trend of

degradation during drought stress.

Key Words: Hebei Province; Populus simonii; declining; tree growth; climate response
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Fig.1 Location map of tree-ring sample site and meteorological station in Northwestern of Hebei, China
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Fig.3 Climatic changing trend of Northwestern of Hebei, China from 1975 to 2017
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Table 1 Site information, chronology statistics and results of common interval span analysis of standard tree-ring chronology from the

Northwestern of Hebei, China
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