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Response Analysis of Radial Growths of Populus euphratica Oliv. and
Related Climatic—environment Factors
YANG Yinke, WANG Wenke, YANG Zeyuan

Key Laboratory of Arid Region Hydrology and Ecological Effect of Ministry of Education, School of Environmental Science and
Engineering, Changan University, Xi’an 710054, China

Abstract The Populus euphratica Oliv, a type of large tall broad—leaved trees in arid and semi-arid areas, has long life and plays an
important role in the study of the paleo—environment because it is sensitive to climatic and environmental changes. This paper discusses
the relationship between the tree—ring growths of Populus euphratica and the climate environmental conditions. Starting with a review of
its general features and the geographic distribution, the conditions of climate, water resource, groundwater and soil in the distributional
regions of Populus euphratica are analyzed. Two sets of tree—ring samples of Populus euphratica are collected from the eastern region of
Aibi Lake basin in Xinjiang Province. By using the methods of dendrochrology, the tree—ring width chronologies of Guertu sampling sites
are established, and the chronologies are 181 years long. The correlation analysis between the tree—ring width chronologies and the
temperature and the precipitation of Jinghe and Caijiahu meteorological stations indicate that the tree-ring width chronologies and the
precipitation are positively correlated in winter months. The comparison of two meteorological stations shows that the correlation
coefficient of the Jinghe station is higher than that of the Caijiahu Station and the largest is 0.408. A qualitative analysis shows that the
tree—ring width chronologies of Guertu and the level changes of Aibi Lake have a good consistency at the same time. These findings are
consistent with the conclusions of other scholars in this area. The results show that tree ring width variation is sensitive to the
groundwater level.
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Table 1 Basic statistic features of the tree-ring series
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Fig. 1 Three kinds of the width chronology from Gurtu
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Table 2 Statistical characteristics of STD, RES and ARS chronologies

AR AR MH V- E R HEFR I Ir 22 iy £ 353 —Br AR
STD 1.0005 0.1829 0.2013 0.0640 1.3428 0.1642
RES 0.9850 0.1669 0.1649 -0.0415 2.3386 -0.0049
ARS 0.9862 0.1744 0.2116 -0.0113 1.2844 0.3574
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Fig. 2 Monthly mean precipitation over years of Gurtu region
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Fig. 3 Monthly mean temperature over years of Gurtu region
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Table 3 Correlation analysis between tree—ring chronologies and the observed precipitation

BRI ) STD RES ARS
PP10 0.155 0.137 0.112
PP11 0.299 0.236 0.370
pP12 0.252 0.159 0.338"

P1 0.190 0.125 0.247
p2 0.217 0.120 0.235
pP3 0.216 0.196 0.211
P4 0.152 0.102 0.146
ps -0.096 -0.092 -0.021
pP6 0.037 0.044 0.014
p7 -0.017 -0.112 0.029
P8 -0.013 0.006 0.055
P9 0.297 0.261 0.251

PS10-3 0.293" 0.211 0.325

PS11-2 0.287" 0.190 0.360"

PS10-9 0.213 0.133 0.265

Gt STD RES ARS
PP10 -0.128 -0.160 -0.117
PP11 0.234 0.180 0.266
pP12 0.310" 0.198 0.360"
P1 0.360" 0.293" 0.407"
p2 0.276 0.194 0.301
P3 0.030 0.008 -0.023
P4 0.001 -0.050 0.019
P5 0.043 0.039 0.084
P6 -0.010 -0.032 0.003
p7 -0.125 -0.115 -0.117
P8 -0.113 -0.104 -0.057
P9 0.077 0.044 0.034
PS10-3 0.235 0.136 0.258
pPS11-2 0.359" 0.257 0.408"
PS10-9 0.103 0.045 0.149

E: PP, EFABAKRE P, EFAKKREPS, EFASF ARKRE ¥ X EFHUARTT O5PE R FEE,

Notes: PP is the monthly mean precipitation of the last year; P is the monthly mean precipitation of January; PS is the monthly mean precipitation from

the last October to the current March; * represents the value above 95% confidence level.
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Table 4 Correlation analysis between tree—ring chronologies and the observed temperature

SRR STD RES ARS RG] STD RES ARS
TT10 0.129 0.119 0.178 TT10 0.135 0.141 0.174
TT11 0.266 0.251 0.270 TT11 0.239 0.247 0.220
TT12 0.105 0.015 0.105 TT12 0.115 0.062 0.090

Tl 0.097 0.040 0.132 T1 0.142 0.060 0.164
T2 -0.065 -0.088 -0.030 T2 -0.014 -0.031 0.011
T3 0.172 0.163 0.172 T3 0.189 0.198 0.162
T4 -0.302 -0.326 -0.260 T4 -0.208 -0.240 -0.152
T5 0.227 0.240 0.243 T5 0.186 0.181 0217
T6 -0.083 -0.075 -0.075 T6 0.059 0.048 0.094
T7 0.267 0.317 0.255 T7 0.180 0.202 0.209
T8 0.012 0.052 -0.011 T8 -0.056 -0.016 -0.054
T9 -0.198 -0.182 -0.232 T9 -0.316 -0292 -0.343

AT, EFAFHBE T, SFAFHEE,

Notes: TT is the mean monthly temperature of the last year; T is the mean monthly temperature of the current year.
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Fig. 4 STD chronology of Gurtu (the thin line is the annual value, the smoothed line is the 11—-year moving average)
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