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_/Amm Changbai Mountain is located in the heartland of the temperate coniferous and broadleaved mixed forest, which is
sensitive to climate change. Studying how the tree-ring width of Larix olgensis and forest NDVI in the Changbai Mountain are
related to climatic factors could lead to better understanding of the responses of the terrestrial ecosystem in the background of
global climate warming. In this work, the tree-ring width index of L. olgensis in the eastern slope of Changbai Mountain, UMD
GIMMS NDVI from 1982 to 2006, and the weather data of Tianchi were selected to analyze the relationships between the tree-
ring width and NDVT and climatic factors, and to find out the relationship between radial growth of L. olgensis and NDVI in
the eastern slope of Changbai Mountain. The simulated regression equations of the tree-ring index of L. olgensis and climatic
factors, of biomass increment and NDVI, were established by multiple regression analytical method. The results were as
follows: 1. Since 1957, the temperature of the region studied was in a highly significant rising trend, with winter temperatures
changing most remarkably; but precipitation was in a weak downward trend. 2. From 1982 to 2006, NDVI of annual average,
summer, and growing season decreased slowly. 3. The analysis of chronology characteristics of L. olgensis in Changbai
Mountain showed that growth of L. olgensis was sensitive to the climate, thus applicable for ring climate analysis. 4. NDVI was
strongly related to monthly average temperature with a positive correlation, but was negatively related to monthly precipitation.
5. Radial growth of L. olgensis was more strongly influenced by climatic factors in the growing season of the current year than
that of the previous year, with different period of significant correlation, and higher impact of precipitation than temperature. 6.
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The tree-ring width and biomass increment of L. olgensis were mainly negatively correlated with NDVI. NDVI in the growing

season was poorly correlated to tree-ring chronology, but NDVI outside growing season was well correlated to the chronology.

7. The stand aboveground biomass was 240.72 t/hm” per unit area now, and the stand biomass increment was about 2.91 thm” a”

in 2009, which means about 1.46 t carbon sequestration per hectare per year. It indicated that forest of old Larix olgensis in the

region still had a strong capacity of carbon sequestration. In summary, ring width data of long time is not adequate to reflect

the variation trend of NDVTI in the Changbai Mountain. Further study on the regional NDVI redevelopment is needed.

tree-ring width; climate warming; Larix olgensis; NDVI; annual biomass increment
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Fig. 1 Residual chronology of Larix olgensis.
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Fig. 2 Monthly changes of temperature and precipitation in the study area.
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Fig. 3 Variation of annual mean temperature and precipitation at the Tianchi Meteorological Station.
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Table 1 Statistic characteristics and common interval (1882-2010) analysis
Mountain, Northeast China.

for residual chronology of Larix olgensis in the eastern slope of Changbai

4 JER Chronology type

G HFE Statistics

FrifE4EE STD Z 4K RES A [mH4E % ARS
FEZR K%L Number of stems 51 51 51
SF-¥4{8 Mean 0.9835 0.9971 0.9893
H1 17 5L Median 0.9709 1.0029 0.9528
S48 Mean sensitivity 0.1609 0.1895 0.1611
FrifE 2= Standard deviation 0.2348 0.1796 0.2576
— [ B #H 5% 2281 Autocorrelation order 1 0.6272 0.0975 0.6775
A AH 56 2% Correlation coefficient 0.443 0.424
FEA SRR FE 4 Expressing population signal 0.971 0.969
%MLt Signal-to-noise ratio 33.410 30.899
% — = Ji{ 4> #& Variation in first eigenvector 46.26% 44.19%
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Fig. 4 Growth curves and biomass growing process of Larix olgensis.
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Fig. 7 Correlation coefficients between monthly NDVI and climatic
factors (1981-2001).
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Fig. 8 Correlation and response function analyses between residual chronology of Larix olgensis and climatic factors. 7,: Monthly mean temperature;
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0.05; P: data of the previous year; C: data of the current year.
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Y = 1.172 + 0.0477,5-0.055T, + 0.002P,5 + 0.001P,—
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Table 2 Correlation of tree-ring width indices, biomass increment and NDVI with climatic factors

RES ABI NDVI,,, NDVI, NDVI, ¢ NDVI,, AT AP APDSI
RES 1
ABI 0.656%* 1
NDVI,,.« 0.087 -0.164 1
NDVI, -0.460* -0.622%* 0.404 1
NDVI,4 -0.183 -0.367 0.805%* 0.601** 1
NDVIs, -0.344 -0.358 0.573** 0.782%%* 0.734%** 1
AT 0.086 0.202 -0.264 -0.021 -0.333 -0.048 1
AP 0.227 0.044 -0.095 -0.029 -0.171 -0.269 -0.229 1
APDSI -0.011 -0.038 -0.256 -0.142 -0.339 -0.384 -0.108 0.613%* 1
ABI, AT, APHIAPDSIS 5127 A ALyt it 793 L 79 Bk BEAN4E Y PDSI,
ABI: annual biomass increment; AT: annual average temperature; AP: annual average precipitation; APDSI: annual PDSI.
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Fig. 9 Correlation of residual chronology and biomass increment of Larix olgensis with monthly NDVI.
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