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Location map of tree-ring sample site and meteorological station in the Miyaluo town of Western Sichuan,China
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Fig.2  Monthly variation of total precipitation ( bars) ,mean maximum temperature ( line with squares) ,and mean temperature ( line

with triangles) and mean minimum temperature (line with circles) for Maerkang meteorological station (a) and CRU gridded climate

dataset (b) in Miyaluo town of Western Sichuan,calculated for the periods of 1955 ~2008 and 1955 ~ 2002, respectively
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Fig. 3 The standard tree-ring chronologies of Sabina squamata in Miyaluo town of Western Sichuan, China.

(a) The series of chronology; (b) Rbar( dotted line is mean line) ; (¢) EPS ( dotted line is 0. 85 cutoff value

of EPS) and (d) Changing sample size over time
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Fig. 4 Correlation and response function analysis between instrumental climate data( mean, maximum and minimum temperature

Apr May Jun Jul

and precipitation ) and tree-ring chronology of Miyaluo, Western Sichuan of China. Bar diagrams are the results of correlation analysis

and line graphs are the results of response function analysis. The dashed lines represent significant effects( p<0. 05) for correlation

analysis,and the asterisks above columns represent significant effects(p<0. 05) for response function analysis
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Fig. 5 Correlation and response function analysis between CRU gridded climate data( mean, maximum and minimum temperature and

precipitation ) and tree-ring chronology of Miyaluo, Western Sichuan of China. Bar diagrams are the results of correlation analysis and

line graphs are the results of response function analysis. The dashed lines represent significant effects (p<0. 05) for correlation analysis,

and the asterisks above columns represent significant effects( p<0. 05) for response function analysis
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TREE RING-BASED SUMMER TEMPERATURE RECONSTRUCTION
OVER THE PAST 200 YEARS IN MIYALUO OF WESTERN SICHUAN, CHINA
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(@State Key Laboratory of Urban and Regional Ecology ,Research Center for Eco-Environmental Science ,Chinese Academy of Sciences , Beijing 100085 ;
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Abstract

Several studies have previously been conducted in Western Sichuan and demonstrated the fidelity of tree-ring
records to dendroclimatological research. However, climate variability of this region during past centuries still
remains difficult to depict clearly, mainly due to the paucity of the high-resolution paleoclimatic evidence. Using
tree-width data of Sabina squamata in Milyaluo, Western Sichuan of China,our objectives are to determine the main
climate responses in diameter growth and seek to understand the regional climate variability within this ecological
complex area.

The study area(31.4° ~31.92°N,102. 58° ~103. 07°E) is situated in Miyaluo forest zone,in the watershed
of Zagunao River(one of the major tributariesof the upper Min River). The sample site (31.63'N,102.96°E) of
S. squamata in this study is located in Jiabigou country. In total, we collected 45 cores from 45 living trees of
S. squamata in a treeline site (3750m above sea level) at the southern slope side. Samples were dated and processed
using basic dendrochronological techniques. A total of 38 increment cores were eventually crossdated and selected
for chronology development,whereas seven poor quality cores( not cross-datable at the 99% significant level ) were
excluded from further analysis. Several statistics were used to identify common patterns of interannual growth
variability ,and correlation and response function analyses were used to determine the basic response patterns of
radial growth to climate.

The result was a robust standard chronology ( from 1785 to 2009 A. D. ) with strong signal strength back to 1810
A. D.,and with variability retained at the multi-decadal scale. Correlation and response analysis revealed that tree
growth at this site was mostly governed by temperature in summer ( June to July) , and temperature from winter to
early spring( prior December to current March) played a secondary role to explain the climate related variance in
ring records. In contrast, no consistent response pastern was found between the chronology and precipitation. The
summer( June to July)temperature reconstruction, spanning 1810 ~2008 A. D., could explain 43.2% the variance
(adjusted for degrees of freedom was 41. 9% ) contained in the instrumental data from the calibration period 1955 ~
2002 A. D. Three prominent stages can be identified in our reconstruction: a comparatively cold period prior to 1850
A. D., followed by a consistent temperature increase during the period of 1850 ~ 1950 A. D. and a near normal
temperature state during the late half of 20" century. The extreme cold event occurred during 1810 ~ 1830, reaching
minimum values during 1824 ~ 1825 while the most distinct warm event occurred at late half of the 19" century
(1850 ~ 1903 ) and first half of 20" century (1911 ~ 1950) , reaching maximum values in 1863 and 1925. The
reconstruction revealed similarities at inter-decadal frequencies with tree-ring reconstructed temperatures from
nearby regions, as well as the 8'°0 value of ice cores and recorded glacier fluctuations in the surrounding high
mountains ,, which suggested the fidelity of the local temperature sensitivity of our tree-ring data. This reconstruction
will improve coverage and length of paleoclimatic data for Western Sichuan, and contribute to the fundamental

information on large-scale climate variability of this remote region with short-term instrumental data.

Key words Temperature reconstruction , tree ring, Miyaluo, Western Sichuan Plateau



