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Abstract: As an important environmental factor, elevation has a profound influence on the distribution, species
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composition, growth rate, and physiological characteristics of plants. To investigate the differential response of tree ring
width of Pinus sylvestris var. mongolica at different altitudes in the northern part of the northern Greater Khingan Mountains
to climate factors, using tree core samples from five elevation sites of P. sylvestris var. mongolica in the northern part of the
Greater Khingan Mountains, we established tree-ring width chronologies. By analyzing the radial growth characteristics of
the five elevation sites and their correlation with climate factors, we explored the differences and stability of the tree growth-
climate relationships at different elevations. The results showed that the tree-ring width chronology from the middle to high
elevation site (1150m) contained more climate information compared to other elevations. Correlation analysis between tree-
ring width chronologies and climate factors revealed that the high elevation site showed a weak response to temperature, only
significantly correlated with the temperature of the previous October and the current September. The middle-high and middle
elevation sites of P. sylvestris var. mongolica exhibited a significant positive correlation with temperature during the growing
season ( April to September and May to August, respectively). Both middle-low and low elevation P. sylvesiris var.
mongolica were suppressed by drought stress, showed significant negative correlations with precipitation in June, and
significant positive correlations with temperature in April and June. Moreover, they demonstrated highly significant positive
correlations with the Palmer Drought Severity Index (PDSI) from the previous October to the current September. After
temperature abrupt changes, the growth trend of high, middle-high, and middle elevation sites significantly increased,
while the growth trend of middle-low and low elevation sites decreased. The correlation results showed that the average
minimum temperature in May of the year was the main reason for the increase in tree-ring width at high,, medium-high, and
medium elevations. Moving correlation analysis indicated that the sensitivity of high and low elevation sites to climate factors
decreased, while the sensitivity of middle-high and middle elevation sites to temperature increased. However, the sensitivity
of the middle elevation site to PDSI decreased, and the sensitivity of middle-low elevation site to precipitation and PDSI
decreased. This study revealed the complex relationship between tree-ring width and climate factors at different elevations of
P. sylvestris var. mongolica in the northern part of the Greater Khingan Mountains, providing scientific basis for assessing

the adaptability of this species to future climate change.
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Table 1 Information on sampling sites of Pinus sylvestris var. mongolica at five elevations in the northern Greater Khingan Mountains

R TR ik itk IR RiFR
Sampling point ZH ZM-H yA!l ZM-L ZL

£ % Latitude(N) 52.18° 52.19° 52.13° 52.14° 52.15°
Z8)% Longitude (E) 121.47° 121.47° 121.53° 121.52° 121.79°
K Average elevation/m 1200( £20) 1150( £20) 900( £20) 800( +20) 700( £20)
Wi Slope direction RE AL [if]s:] ] [if]e]

Y J¥ Slope/ (°) 5 5 30 5 30
IR EE Canopy density 0.8 0.8 0.8 0.7 0.7
B (RS R

55/24 60/21 58/22 53/27 55/20

Sample size ( Number of cores/Number of trees)
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Table 2 Main characteristic parameters of tree ring width standardized chronology

KA =273 Pk ik IR ik
Sampling point ZH ZM-H M ZM-L 7L
SEXIHUBE Mean sensitivity 0.157 0.115 0.110 0.206 0.231
Fr#EJr 2 Standard deviation 0.232 0.214 0.279 0.191 0.169
—r L M€ First-order auto correlation 0.771 0.957 0.802 0.455 0.501
JTH BN E A ALl series correlation 0.351 0.680 0.360 0.406 0.400
FEA A A Mean within-tree correlation 0.363 0.844 0.670 0.656 0.661
A AH 2K Between-trees correlation 0.346 0.673 0.347 0.401 0.390
{51 I Signal-to-noise ratio 25.966 101.910 25.359 33.519 32.600
FEAS A B8 M2 Expressed population signal 0.963 0.990 0.962 0.971 0.970
THAMRSEE>085 15— 1911 1910 1814 1837 1809

The first year of subsample signal strength > 0.85

2.2 SEH T B AR A K AR R RRIE
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Fig.2 Standardized chronology of tree-ring width of Pinus sylvestris var. mongolica at five elevations in the northern Greater
Khingan Mountains
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Table 3 The average standardized chronological coefficients of tree-ring width at five elevations and the climatic variables before and after the

abrupt temperature change in the northern Greater Khingan Mountains

B B AR R AERE K i AR R Tree-ring index

Time intervel Mean annual Annual B hEEE PR PITER fikitER
temperature/ °C precipitation/mm 7H ZM-H 7M 7M-L 7L

75 Before abrupt change -5.079 440.858 0.980 0.493 0.790 1.012 1.013

274 J5 After abrupt change -4.270 450.032 0.947 1.385 1.111 0.957 0.925
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Fig.4 Annual climate data and trend of tree-ring index of Pinus sylvestris var. mongolica at five elevations in the northern Greater Khingan

Mountains before and after 1988 ( 1955—2020)
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Fig.5 Correlation between standardized chronology of tree-ring width and monthly climate factors of Pinus sylvestris var. mongolica at five

elevations in the northern Greater Khingan Mountains
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Fig.7 Results of moving correlation analysis between standardized chronology of tree-ring width and monthly climate factors of Pinus

sylvestris var. mongolica at five elevations in the northern Greater Khingan Mountains
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