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Abstract; Climate change has a profound impact on the growth of forest trees, and the sensitivity of different tree species to
climate change may influence the response of forest ecosystem under climate change. Therefore, it is extremely important to
study the differences in the growth sensitivity among dominant tree species to climate change, to correctly understand the

growth dynamics and distribution pattern of tree species stand under climate change. Based on the standard method of
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dendrochronology, we selected the tree-ring width index of four dominant tree species, including Larix sibirica, Pinus
sibirica, Abies sibirica and Picea obovate on the Sayan Range of the Altai Mountains, Russian. We focused on the
characteristics of standard chronologies and the relationships between the standard chronologies and the six climatic factors.
The results showed that (1) there was a significantly positive correlation between radial growth of A. sibirica and PDSI from
October to November of the previous year and from January to September of the current year, precipitation from February to
April, and the mean and maximum temperature in January. Additionally, vapour pressure in April and June of the current
year was positively correlated with radial growth. (2) The radial growth of L. Siberian was negatively correlated with the
mean temperature, maximum temperature, minimum temperature and vapour pressure in August of the current year, the
mean temperature and maximum temperature in August of the previous year, and positively correlated with the minimum
temperature in June. (3) The radial growth of P. sibirica was significantly and positively correlated with the precipitation in
March and the minimum temperature in July, also the vapour pressure in last October. (4) The radial growth of P. obovate
was positively correlated with the mean temperature, maximum temperature and mean vapor pressure in June, PDSI from
October to November of previous year and from February to April and September of current year. Our findings showed that
there were similar results of tree radial growth-climate factors between species. But there were differences between tree
species that A. sibirica and P. obovate was sensitive to regional water, while L. Siberian and P. sibirica was mainly sensitive
to regional temperature. The difference of the response of dominant tree species to climate change in this region may lead to
the change of regional stand dynamics and pattern under climate change. Therefore, the research on radial growth-climate
relationship of multiple tree species is helpful to correctly reflect the forest dynamics. The results of this study can provide

theoretical basis for regional forest management and ecological protection.

Key Words; Sayan Range of the Altai Mountains; four dominant tree species; dendrochronology; climate; radial growth
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Fig.1 Study area location and sites location
RUABSI: FE{AFI A8 AZHE 55, Russia Abies sibirica; RUPIOB ; FEAFINE 2 A2 85, Russia Picea obovata; RUPISL: FE A FINEZLAAKE 25, Russia Pinus
sibirica; RULASL: PEAFTRE 7% A 5, Russia Larix sibirica
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Fig.2 The variation trend of monthly mean temperature, monthly mean minimum temperature, monthly mean maximum temperature

and precipitation in the research area from 1940 to 2016
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Fig.3 Four dominant tree species
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Table 1 Sample basic information table

HER £ s Gz 4R/ m /AR /A
Site-plot Longitude Latitude Elevation Trees Cores
RUABSI 93°18'E 52°49'N 1319 25 50
RUPIOB 93°57'E 52°41'N 1265 17 34
RUPISI 93°11'E 52°48'N 1287 20 40
RULASI 93°26'E 52°35'N 1199 20 40

RUABSI; PRI W& AZHE 15, Russia Abies sibirica; RUPTOB ; VAR = AZFE £5 , Russia Picea obovata; RUPISI; VEAAIFI I ZLHAFE 55, Russia Pinus
sibirica ; RULASI; P F S 75 AWM FE 45 | Russia Larix sibirica
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Table 2 Main characteristic parameters of four dominant tree species’ standard chronologies
WFh PEAAFIEYR AZ PRI AIE 7 A [EFERURIZAR /S PEAAFIE = A2
Species A. sibirica L. sibirica P. sibirica P. obovata
ALK E Chronology length 1829—2018 1928—2018 1713—2018 1753—2018
FEABHE Number of trees ( radii) 25(47) 20(40) 20(40) 17(33)
YU (MS) Mean sensitivity 0.114 0.141 0.128 0.129
FRifEZZ (SD) Standard deviation 0.214 0.449 0.174 0.228
— [ B [81J3 2 %0 ( AC1) First-order serial autocorrelation 0.713 0.406 0.526 0.558
AFEX ] 1940—2016
FEAKIEZEL R1: Correlation coefficient for all series 0.319 0.3 0.322 0.369
%5 —F 43722 (PC1) Variance in first eigenvector/ % 34.8 37 34.9 39.6
%M . (SNR) Signal-to-noise ratio 18.767 8.133 18.98 19.258
FEA AR f# B (EPS) Expressed population signal 0.949 0.891 0.95 0.951
2000 50
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Fig.4 Standard chronologies and sample size of four dominant species
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Fig.5 Correlation of standard chronologies of four dominant species in common period from 1940 to 2016
RUABSL: FE{AIFI ¥ AZFE 5, Russia Abies sibirica; RUPIOB ; PE{AFI N 2 AZFE 45, Russia Picea obovata; RUPISI: PEAF RN LT #AFE 55, Russia Pinus
sibirica ; RULASL: PU{ARFIE 3 HHAARE A1, Russia Larix sibirica
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Fig.6 Correlation between ring width chronology of Abies sibirica (1940—2016) and monthly climate factors
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