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Characteristics of ring-width chronologies of Picea crassifolia and their responses

to climate at different elevations in the Anyemaqgen Mountains
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Abstract Based on tree-ring samples of Picea crassifolia at four different elevations along a north-facing slope in the
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8 Picea crassifolia 3269

Anymaqin Mountains northeastern Tibetan Plateau we developed four ring-width chronologies. Statistical results showed
that characteristics of chronologies are different with the increasing elevation and the correlations of chronologies in the
common interval decreased with the increasing elevation. Meanwhile correlations between the chronologies of different
elevation and the two climatic parameters temperature and precipitaton exhibited distinct difference tree-rings were
significantly and positively correlated with the October mean monthly temperature of precious year and also were
significantly but negatively correlated with prior August and current May and June mean monthly temperatures respectively.
All the correlations were fluctuating with the increasing elevation. Tree-rings were significantly and positively correlated with
the September and October precipitation of precious years but were decreasing along the increasing elevation. Tree-rings
were also significantly and positively correlated with the May precipitation of current years and the correlations were
increasing along the increase of the elevation. Furthermore tree-rings were also negatively correlated with temperatures of
different time interval and the warming index proving that the optimal growing season of Picea crassifolia is May-
September. The results of response function analyses showed that the influence of temperature and precipitation explained
most of the growth variance at the low-elevation site but much less at the high-elevation site. The results were greatly
different from previous studies that tree-rings were significantly and positively correlated with temperature at the upper forest
limit whereas were significantly correlated with precipitation at the lower forest limit. Principal component PC  analysis
was used to indicate regional variations in radial growth patterns. Of the four chronologies the first PC explains 81.071% of
their total variance. According to the response function analyses the first PC of the four chronologies showed that moisture
and temperature of the last stage of prior year growing season and the initial stage of current year growing season are the most
important limiting factors of tree growth. This conclusion was further proved by regional model simulation results. Overall

our results indicated the similarities and discrepancies of Picea crassifolia ring-width chronologies on the same slope and

provided some background information for future dendrochronological studies in this area.
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Table 1 Site information and results of datecrossing of Picea crassifolia along elevational gradient from Jiangqun area in Anymaqing Mountains

%

m tree
M A.C M.S.

Sampling sites Elevation Sample numbers Time-span ’ Missing rate
TIQH 3370 ~3445 35 29 1880 ~2002 0.685 2.97 0.817 0.245 0.155
TIQMH 3300 ~3350 26 20 1874 ~2002 0.725 2.38 0.759 0.277 0.547
TJQML 3250 ~3270 31 21 1821 ~2002 0.701 2.25 0.752 0.274 0.254
TJQL 3120 ~3160 30 20 1851 ~2002 0.764 2.39 0.713 0.328 0.113

r Mean correlation coefficient M Mean ring-width A. C.
order 1 autocorrelation coefficient M. S. Mean sensitivity.
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Fig. 1 Standard ring-width index series of Picea crassifolia along elevational gradient from Jiangqun area in Anymaqing Mountains
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Table 2 Standard chronologies statistics and results of common interval analysis of tree ~ ring data of Picea crassifolia along elevational gradient

from Jiangqun area in Anymaqing Mountains

Sampling Mean M. S. S.D. S K r T T3 SNR EPS PCA1%

sites

TIQH 0.991 0.162 0.183 -0.522 0.359 0.56 0.56 0.69 26.8 0.964 58.5

TJQMH 0.988 0.232 0.265 -0.060 0.789 0.59 0.58 0.81 22.2 0.957 61.5

TJQML 0.991 0.201 0.203 -0.007 -0.154 0.57 0.57 0.76 26.4 0.964 60.2

TIQL 0.986 0.255 0.246 -0.109 0.026 0.53 0.53 0.80 21.3 0.955 56.4
Mean Mean indices M. S. Mean sensitivity S. D. Standard deviation S. Skewness K.
Kurtosis r; Mean correlations among all radii r, Mean correlations between trees r;

Mean correlations within the same tree SNR Signal-to-noise ESP
Expressed population signal PCA, Variance in first eigenvector

http //www. ecologica. cn



3272 27

2.3
4 0.637 99%
81.071%
10% 3
3 4 STD 1880 ~2002
Table 3 Principal components analysis of four standard rind-width chronologies from Jiangqun area 1880 ~2002
% % Eigenvectors
Principal components Eigenvalue Variance Cumulative TIQH TIQMH TIOML TIOL
PC1 3.2428 81.071 81.071 0.493 0.476 0.517 0.513
pPC2 0.3698 9.245 90.316 -0.582 0.802 -0.120 -0.065
PC3 0.2116 5.289 95.605 0.619 0.355 -0.279 -0.643
PC4 0.1758 4.395 100. 000 0.189 0.064 -0.801 0.565
4 1960 ~ 2000
PCA1=3 1907 1977 1985 ~ 1986 1989 PCAl < -3 1917 ~ 1918 1927 ~
1928 1953 1957 1991 1995 1998 1953 -4.81
1 1
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2.4
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Fig.2  Correlation analysis between first principal component data and mean monthly temperature and total monthly precipitation
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Table 4 Correlation analysis between standard chronologies and mean monthly temperature and total monthly precipitation of Tongde weather

station along elevational gradient in Jiangqun area

Mean month temperature Total month precipitation

TIQH TIQMH TIQML TIQL TIQH TIQMH TIQML TIQL

JUL -0.151 -0.205 -0.269 -0.274 -0.059 -0.001 0.045 0.127
AUG -0.246" -0.227 -0.312 -0.235 0.240 0.266 0.277 0.253
SEP 0.033 -0.040 -0.130 -0.088 0.494 0.564 0.490 0.562
OCT 0.277" 0.294 0.250 0.410 0.326 0.333 0.269 0.298
May -0.337° -0.399 -0.350 -0.395 0.343 0.326 0.268 0.263
Jun -0.450 -0.467 -0.418 -0.414 0.078 0.228 0.151 0.388
Jul -0.040 -0.204 -0.195 -0.313 -0.096 -0.037 -0.143 -0.080
Aug -0.197 -0.299 -0.231 -0.363 0.013 0.020 -0.077 -0.135
Sep 0.016 0.004 -0.027 -0.057 0.231 0.242 0. 106 0.216
Oct 0.011 -0.025 -0.099 0.038 0.011 0.028 0.003 0.013
Spring -0.301 -0.339 -0.253 -0.309 0.283 0.291 0.229 0.264
Summer -0.297 -0.417 -0.348 -0.464 -0.038 0.095 -0.027 0.089
May-Sep -0.280 -0.422 -0.382 -0.479 0.179 0.292 0.122 0.253
WI/HI -0.285 -0.423 -0.378 -0.478 0.281 0.433 0.285 0.464

“ Yok 95% JUL May WI HI
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Fig. 3 Response analysis between tree-ring radial growth of different elevation and mean monthly temperature and total monthly precipitation of
Tongde weather station
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Fig.4  The first principal component value of four standard chronolo-
gies in different elevations and simulation value of main limiting factors
in research area
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