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Mountains are developed based on their core samples. Radial growth-climate response and its stability were discussed by
analyzing the radial growth characteristics of two coniferous species and their correlation with climate factors. The results
show that there was a significant positive correlation between P. schrenkiana and J. jarkendensis chronologies in the study
area The interannual change of the chronologies index of two tree-ring-width and basal area increments ( BAI) shows a rising
trend before the year of abrupt temperature change in 1994 while they show a declining trend after the year of abrupt
temperature change. The tree radial growth rate of the J. jarkendensis is higher than that of P. schrenkiana. The results of the
correlation between radial growth and climate change showed that the radial growth of P. schrenkiana was significantly
negatively correlate with the temperature in the growing season of previous year ( May—June and August—October) and the
growing season of current year ( March—June and October), while the radial growth of J. jarkendensis was significantly
negatively correlate with the temperature in October of previous year and the early growing season of current year ( April—
June) . Both of them are significantly positively correlated with the spring precipitation of current year. The results of sliding
correlation analysis show that the limiting effect of temperature on the radial growth of the two tree species is enhanced in the
growing season of previous year and current year, especially in the early growth season of current year. In addition, the
promoting effect of precipitation on tree radial growth in the early growing season is also enhanced. After the possible year of
abrupt climate change (1994 ), the response sensitivity of the two conifer tree species to temperature and precipitation was
enhanced, and the response sensitivity of P. schrenkiana to temperature was stronger than that of J. jarkendensis, the

sensitivity to precipitation was weaker than that of J. jarkendensis.
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Fig.1 Location of the tree-ring sampling sites and the meteorological station in the study area
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Fig.2 Characteristics of Climate and Environmental factors in the study area
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Table 1 Statistical characteristics of standard chronology

W Fh e iy BRI

Tree species Picea schrenkiana Juniperus jarkendensis
b5 22 Standard deviation 0.241 0.266
- EE Mean sensitivity 0.175 0.205

—Wr 4 A First-order auto-correlation 0.874 0.399
FEAAJ A 2E Correlation coefficients between series 0.303 0.197
AR A AHE Correlation coefficients between trees 0.292 0.183

%M . Signal-to-noise ratio 24.322 10.761
FEAS A7 B S Expressed population signal 0.961 0.915
{559 SSS<0.85 ALIAAE: First year of SSS>0.85 1857 1936

SSS: FHEASF 4 Subsample signal strength

25 i 480 2.5 - y=-31.452+0.016586x y=239.345 - 0.01905x
[— 1857 R2=0223 ' R2=0.157
20k | SS5>0.85 20 L F=6.896 : F=4.464
' 60 P<0.05 : P<0.05 ©
1 (=]
<
15} E M 15+ ?ﬁ%
B 1ol : Eiot &5
£ ! E s
2 . 20, @ 2
; 0.5 | 9 ; 0.5 =]
(o] [=H Q
(o] o
g 0 I: 1 1 1 O :}JE“ ; O 1 1 1 1 1 1
§ 1750 1800 1850 1900 1950 2000 1 ﬁ 1750 1800 1850 1900 1950 2000
2 25 i 10F  Boasp :
i‘ o 1936 = E | p=22007:0011669x} y=15302- 0.00712¢ .
% 20f ) 5882085 6 S 20p R2=0276 5 R2=0.094 'z
' F=9.17 : F=2502 <
156 . 15k P<0.01 : P=0.127 £5
' 140 : b g
1.0+ 1.0 =1
' =
! £
420 =
05 05} =
1
0 1 1 1 1 : 1 1 O 0 1 1 1 : 1 1 1
1750 1800 1850 1900 1950 2000 1750 1800 1850 1900 1950 2000
Ay Year

B4 WAFERFEEFR(QNL) MRS (ML)
Fig.4 The tree-ring width chronology (filament line) and the amount of samples ( thick line)

B R AR T REAS BRI SSS<0.85 ML IR 4F- 17y

2.2.3  BEARRRmAE KA T

5 24 1951—2020 4EF 18 242 MG BHI R A BT AR K3 i ( BAL) #7001, [ A2 AR SR
¥ BAL FEZ AL HE N, ALK IR 13 (P<0.001) . HIE = AZHF-3 BAT W B/ T RS R -F
BAL{H ., 55, HWE A2 BAL FIE - RIAH BAL 7£ i 28 28 HiF (1968—1993 4F) | S AR B I 4 (P<0.001)

http ; //www.ecologica.cn



10232 JAE = 492 %

SR, IR AL (19952020 4F ) , Fie AZ MR -C B BAT LIS RCH Bt (H R S A 3%,
X R R AL AR SRR TSRS A7 7R R T U 5 A2 R R B AT P b I g o A8 A A 1) A
R M T HAE KBRS RS2 19 BT

75 20
60 | y=-118.6 + 0.062618x 16 [y = -218.803 + 0.113409x  y = 144.726 - 0.06875x _
R>=0.470 R2=0.584 ; R2=0.083 =
F=57.729 F=33.784 : F=19 2 s
45 12+ - _ g
P<0.001 P<0.001 : P=0.183 o g
: PR
8 I 5 KE
; 23
: W g
ar : Z
1 1 1 : 1 1 1

: 0
1950 1960 1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020

75 - 20
y=-252.122 +0.131866x y=-463.178+0.23863x
2 — 2 —
oL R=0.724 I R>=0.681
F=178.649 F=51.256

P<0.001 P<0.001

FHE T T 2k K44 B Basal area increment/(cm?/a)

y=280.5-0.03388x

RABRM-BAI
Juniperus jarkendensis-BAI

! R>=0.024
15 4 F=0.592
. P=0.449
0 Iz e g AN 7.&/,»% - 0 ) | | : | | |
1950 1960 1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020

E4y Year

5 EERBTEAE KIS (BAD ML

Fig.5 The change curves of basal area increment( BAI)

2.3 AEARAERR IR ) Az XA R 1 i i
231 RERRRm ARG H AR E T B Ly

J T R ) — X T 08 2 AZ R0 B A AT A% 1) A XS PR T AR 0 56 3R B 518 = A2 4R R ARG TR A
R H PRI PS5 B TR DG A0 BT AR L AR T L R R AR A BARRAE | A
T[S AR CEMAVE RS ARK TN 4—10 H IF BRI, R A: K0S J5 28 1k 1 e i B A
R ARONE 0 BRNAR SCE R AR 4 ] F244E 10 H AR T SRS R B ST, R 6 Tl
ML TE 1951—2020 4EIF BN, Te =42 5 BB [ AT AR SR i R g e o 2 — @ AR AN 22 ek . X
B 5RCENER KM, #5410 A FY4E 4—6 AR B A AE, 244E 3 HMK B EIEME, &
WM, HWE ZIAEFR S AR 5—6 A 8—9 ARMIRY4E3 A (10 AL A MRS X, RCRMFERES
WAE 4 F 6 A oK EF IR,

HISCATHT AT A1, T8 2 A2 R CIRIRAALE 1994 458481 Ji AR 1) A= K R A 0 22 5 W1 18 (181 4) , R WAS ]
I B AR A A  aod P v X A0 B 3R 1 o o R A T AN [, PRt BB T 1968—1993 41 il 1995—2020 4F 19 1> i
B 3 i) o A SR AN R KR R TR AR A= R B 520E . A 6 BTz, 1968—1993 4RI BN, HIR mAZHIE &
[RAHAE R 5 SRR F RN, FIE A RS FAF 5—7 A 10 A FR44E 5—7 A .10 A B0R T 8.3 7
I RCRMARS S 4 A 6—7 AWSRERFRERMK, REREZE, BB aBELRS LS
H.9—10 AHFG4E 3—7 AR T B& UG B CRIMERS B4 A 9—10 AM44E4—6 (10 A
FHRIN R TR, FEROK T ([ 6) ,1968—1993 4EIT BN AUA R RAM4ELR S E4E 9 HRRY4E9

http ; //www.ecologica.cn



24 4 A A YR I PR R Ao A 1) A B RO A A A FR i 13 10233

HEEKH T RE AR, URRL)S , T AZFERYE LAFE 4 AFREAE 3—4 H 7 A BRI 7 225 1EH
K B TIAAER S M4 4 HREKIN T B3 B,

[ 11951—20204 []1968—19934 [ 1995—20204F

TS ZEAS Picea schrenkiana BRI Juniperus jarkendensis
0.4 0.4
z=
g
2
=
o
2
=
L
Q
[
=
2
E mmmoUOUUUUOUU mmmUOUUUUOUUU
S 06 0.6
S *
W 04 0.4
K
g 02 0.2
0 0 2
B
-0.2 -0.2
-0.4 -0.4
-0.6 -0.6
TEELERZ-N00000B060S  ERERERSSNC000GB0G0E
A oA 3} Ao A 3}

H 4% Month

6 WREEFERSSEERFHEXSH
Fig.6 The correlation coefficients between the tree-ring width chronology and monthly climatic factors

P FR FAE | C 2R 48 % 03 P>0.05 B, % %03 P>0.01 B3¢

Fs 2 AZ RS BRI AR AR T8 B 4 2 5 AN R B B2 (1968—1993 4FFil 1995—2020 4 ) < K -4 ¢
REESFN v (ARRZERNZE 2 PR, KT A4 E SRR 5 SR 7 MK T MR u
{EA 5 25 AN
232 WHHRAFERSFETAURFFRIHICCR

TR RAZ AR B AL AF 3R 5 AN [R) 2275 S0 A K B 2205 A G e Ar a5 SR 18 7 fros . 45 R W 7
1951—2020 4EIF BN, TS mAZ AR CIRRAERY 5 Y445 M E R K 7 B U, TIE ZIZ4ERE
5 HERS ERENERRF R E ARG, [URELHE, T2 ME CRIMEREX HERS Y4E
I SR T O A 7 0 N R, R K O T, A A RN R IR AR 2R X 2 AE R 2R [ KO 3 TE AR
K, B BIZAERIE 5 GAERKZERE K &2 B3 UM G IF BAE R IEZ 5 PIRP BT IR R 40 5 5 55 2 4E 25 2
W7 B T i 17 41 I 2 A iR
2.4 REARAERE T8 REHE 80T 2R 09 2R G oA

R T ERGE AR R AE SRS IS LT, 1951—2020 4B Bt N 25108 242 F L TR A A28 1) A A 6 A fe R
M 1 BRI AR A B . PR X R I8 =42 F R G IR 5 P AR 3R 5 7 X SR AR /K Z )i 30 4R 8l AH G .
M8 AT LA H Bl AR AR I, B A AR 4 T 5 45 2 0] A PR Wi 107 R G AT A B 1 i, AR SR 0 1f
B, 5 SRR e 07 BT A DG R BOE T R R 1R L

http ; //www.ecologica.cn



10234 xR 24

x2 WAFREEFRSTIEANRSERFHEXRHESRN o« BREER
Table 2 The u test reveal that the difference of correlation coefficient between the tree-ring width chronology and climatic factors of

different periods

JERS S Temperature [#7K Precipitation
Month e EeFH T =H2 eIk
P4 0.231 0.746 1.148 1.016
P5 0.253 0.414 0.096 0.410
pP6 0.927 1.003 0.878 0.515
P7 1.398 0.493 0.118 0.446
P8 0.229 0.908 0.026 0.111
P9 1.394 1.654 1.066 0.758
P10 0.045 1.449 1.489 0.802
P11 1.323 0.285 1.032 1.411
P12 0.159 0.741 0.295 0.329
C1 1.073 1.617 0.108 0.432
Cc2 1.827 1.705 0.557 0.426
C3 0.478 0.014 0.295 0.047
C4 1.185 0.718 1.829 1.695
C5 0.957 1.475 0.077 1.236
C6 0.073 0.736 0.144 0.042
C7 0.751 0.703 1.236 0.015
C8 0.128 0.967 1.310 1.611
(0} 0.794 1.087 0.794 1.602
C10 0.791 0.969 0.651 1.448

P FR B4 C R BT E A B

M 8 AT LLE i, 1951—2020 4 Bt N 35 18 2 A2 R B AA AT 26 X SR A AL i i A7 76 S ), Hid =
AR CRMAERS FAE 9—10 A 2Y4E 4—6 AR 10 AR g i ss . Hb [k ZAERES |
fE4—6 H Y43 T HAIREA AN EEIER . B 7 BIR,1972—2018 EI BN TG miZ4ER 5 HAF
4—6 R E A E (P<0.01) 1976—2020 4R BE N 5 14 9—10 A2 3 5 A ¢ (P<0.01) ;1973—
2020 4ERBEN S 3—7 A (K ZR) SRR & FUHIE(P<0.01) 51965—2020 4EI BN 5 44 10 H AU 2.2 7
I (P<0.01) , 8 BsR,1980—2020 4F i B N B BIAAAE £ 5 EAF 9—10 A A B3 (A G (P<0.01) 5
1958(1978) —2020 4FHF Bt N5 4F 4—6 H (K 2R) SR W3 FAHOC (P<0.01) 51985—2020 4ERF BN 524
4E 10 A AR B3 I (P<0.01)

SRR, FIS = A2 5 RO AR 2 B K PR 7 i g B AN  EACAF 56 536 8 41 3R 5 K TR 7
FIAE AT 2B (1] 8) , F S ZAZAEFANAE 1953—1982 4EIFBEN 5 [4F 11 A FE/K 3 IEA K (P<0.01) ;5
TR RAZAA], BB BRI RAE 1985—2019 4EHT Be N 5 24F 4 H FE/K I 3 IEAHOC (P<0.01) , 1972—2006 4
BN 244E 9 H K 3 FUk 56 (P<0.01)

3 i

3.1 AR AL A A KRR

TEARBRAUEAER T 5T ,1951—2020 41 A1 AF 5 DX IR g AR i 78 1994 2 J5 Uil e b 71, [
JK PR AN, AR IR K 2] R 5 T 1968—1993 AF I [A)E S84k , 10 W 1hg IX e =il 58 742 I 52 ) . 4 1
MEAYEEE, 5 1968—1993 A BET e 25 A2 Fl B AR IR A 4F 48 96 2 4R 2 M BAT fE 1 12 B TH# %5 1994 4F
Ja , FWe ZAZ MG A RO AR RS S0 AR RN BAL(HEE T 3 (&1 4 FIK 5) . T B2 ERNABIKE
Wl m TR EBMFER(E 4) , 18 19512020 4N, PIFREH IR RR A AR 48 0 RE AR SR AR oAt AR A sl A g At
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Fig.7 The correlation coefficients between the tree-ring chronology and seasonal climatic factors
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Fig.8 The moving correlation analysis between the tree-ring width chronology and monthly climatic factors
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Fig.9 The moving correlation analysis between the tree-ring width chronology and mean temperature and precipitation during
growing season
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Fig.10 The moving correlation analysis between the tree-ring width chronology and the drought indices during growing season
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