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Abstract: In this paper, more Qilian juniper ( Sabina przewalskii Kom.) tree ring samples in 12 sites from different
ecological environment in Qinghai Province are collected, and the 12 tree ring chronologies are developed using three
different detrending methods, contain spline function detrending method ( SPL), negative exponential fitting detrending
method ( NEP ) and regional curve detrending method ( RCS). Combined temperature and precipitation data from 30
Meteorological stations in Qinghai, the Qilian juniper radial growth responses to climate in the different ecological

environment and detrending method were analyzed using correlation function and the response function method. The results
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showed that the average temperature before trees growing season is a major limiting factor on Qinlian Mountains, and there
have a good correlation between the NEP tree-ring width chronologies and the average temperature in last winter. In the
Qaidam Basin, The precipitation in growing season is the limiting factor for tree radial growth, there have a better
correlation between the SPL tree-ring width chronologies and the precipitation. On the southern Qinghai, the Qilian juniper
radial growth response to average temperature in May, there is most sensitive, while the SPL tree-ring width chronologies
and temperature in May showed a significant negative correlation, and the correlation coefficient exceed —0.606. In the
eastern region of Qinghai, Qilian juniper tree radial growth response to climate generally not sensitive.

There have a good correlation between Qilian juniper radial growth and North Atlantic Oscillation Index ( NAO) /
Arctic Oscillation Index (AO) in Qaidam Basin, and there also have some relationship on Qilian Mountains. There have a
good correlation between Qilian juniper radial growth and India-Burma trough Index (IBT) on southern Qinghai Plateau,
and tree-ring chronologies correlates better with the Pacific Decadal Oscillation( PDO) in the eastern region of Qinghai. The
results showed that the tree-ring chronologies significantly affected by the westerly climate in Qaidam Basin and Qilian
Mountains, and the Indian monsoon dominate to Qilian juniper radial growth on southern Qinghai Plateau. In the eastern

Qinghai, Qilian juniper radial growth affected by the East Asian monsoon.

Key Words: Tree-ring; Qilian juniper ( Sabina przewalskii Kom.) ; Detrending method; Response to climate
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Table 1 The information of tree-ring samples and chronologies

KA [i=2 b4 (N) KL (E) T/ m IR AE Bt
Sample site Code Latitude(N) Longitude(E) Altitude Years Samples

A X KA DLG 38°16’ 100°00’ 3350 1352—2008 57
QLM HFNE QYG 38°10’ 100°26 3200 1512—2008 68
SRR L TR L BSS 37°09’ 97°20" 3500 1653—2008 50
QB SRR ELS 36°23' 98°20' 3560 1300—2008 83
i 5 4 QRB 36°01" 98°11’ 3750 853—2008 90
ol < KKS 37°19' 98°24' 3390 1223—2008 63
= DUL 36°02 98°13' 3724 906—2006 45
HIGRH S0 SIG 37°08' 102°28' 3023 1674—2006 43
EQH %7 MAX 35°16' 101°53' 3214 1400—2006 37
L HBX 34047 100°49’ 3418 1246—2006 49
5 I e e A ASS 32042 95°37' 4249 1464—2006 61
SQP BT ASX 32043 95°37" 4047 1600—2006 42
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MAX SIG FH AR IXEAER (EQH) o FIHT 4 AN XS AREF R 43 M AN [ A B FIAN [] 2 34 7 ik AR e AR R0
R IR 22 5 [RIRE R DX 3P 349645 3] IR Aok 7 81, AR 5 S 4R R A 45 X IR S AH ] SR FH AR
R PRSI 43 BT B A6 X6 A A0 8 i 7 5 >R P {FRGHlE 3 38ty 2 B AR A 48 B AR AR AR A
2 BER5HH
2.1 ARREASERACAERN 2 57

IR 2% eR S A 37 0 75 T 25 L DX AR A0S 22 (BT AR 0 A1 2R 43 A 2 D, 75 T il DX 9 4 3 DR b bl A 1 2%
PR ZE 5 SRR G 5 AR Z IR A OC R EAE 0.500 LU_E (n>300) , 15 HoAth 7 ANMERIGHHOC R LK
/NT0.400, 5 R i SR MR R Z EIAE 5E R 0.543 B 5 HAh 10 AMFERAYH /N T 0.300, £8 2 KESHER AR
IR F 95% 1)tk 2 VLK 5 A3 LU X A AF- 38 7 2 IR I A 564 51 0,602, 1H 5 HoAfth 10 AMFERAHSE R EL
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Table 2 Correlation coefficient of tree-ring chronologies in different ecological environment and detrending method

ALK QLM Sk AR A QB H MR SQP H R EQH
SPLI00  NEP RCS SPLI00  NEP RCS SPLI00  NEP RCS SPL100 NEP
AR 1L X NEP 0.966
QLM RCS 0.940 0.935
SEIRARFE ML SPL1I00  0.248 0.232 0.231
0B NEP 0.331 0.359 0.295 0.953
RCS 0.315 0.342 0.272 0.956 0.992
HHEEE SPLIOO  0.068 0.060 0.094 0.627 0.566 0.538
SQp NEP 0.144 0.157 0.146 0.645 0.623 0.598 0.981
RCS 0.041 0.023 0.055 0.600 0.529 0.508 0.990 0.973
FUEHREE  SPLIOO  0.402 0.355 0.446 0.471 0.390 0.384 0.498 0.469 0.485
EQH NEP 0.246 0.172 0.319 0.384 0.253 0.246 0.440 0.365 0.432 0.949
RCS 0.377 0.349 0.421 0.468 0.386 0.383 0.467 0.450 0.470 0.933 0.912

SPL.NEP \RCS 73l M 5 AL AR 2 | R BAR R AN DI I 2k AR 3

SPL NEP RCS represent spline function detrending method, negative exponential fitting detrending method and regional curve detrending method
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Fig.2 Tree-ring chronologies on southern Qinghai
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SPL NEP ,RCS represent spline function detrending method, negative exponential fitting detrending method and regional curve detrending method
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Fig.3 Tree-ring chronologies in eastern Qinghai
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Fig.4 The long-term changes of tree-ring index in different ecological environment (30 fixed year cutoff)
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QLM QB .SQP EQH represent Qilian Mountains, Qaidam Basin, Southern Qinghai Plateau and Eastern Qinghai
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Table 3 Correlation coefficient between tree-ring chronologies and temperature

L ARG
Correlation coefficeint
QLM SPL100 [ J . . [ J [
NEP
RCS
QB SPL100 O
NEP
RCS
SQP SPL100
NEP
RCS
EQH SPL100
NEP
RCS
o fRARIEASE MR R EGE T 0.01 19 B F MRS ; @ IURIEAR AR RECE T 0.05 1 BHERL; @RI, HEREGHE T 0.01 1
BEFERE, ORI AEREGE 0.05 10 B R

L10 L11 L12 1 2 3 4 5 6 7 8 9
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Table 4 Correlation coefficient between tree-ring chronologies and precipitation

Correllf—izi )F(’l,]riificient L10 L1 L2 1 2 3 4 5 6 7 8 9
QLM SPL100 Py °
NEP °
RCS PY °
0B SPL100 @) N . ®
NEP e) PY . o
RCS @) R . ®
SQP SPL100 Py .
NEP PY .
RCS Py .
EQH SPL100 [ ] .
NEP [ ] PY
RCS [ ] .

o [URIEMISE MR BE T 0.01 AU FVEGL:; @ fURIEMSE ANXREGET 0.05 B9 BEVERE; @R, XA 0.01 #)
BEVERE; ORI AR R LG 0.05 59235 TR 5

STRR G M, B T R T TRLEE M R A58 | A K AT 2 R - A B 5 A R IE A5G, NEP 4R R X E
K 7 300 25 A TRk A T B e, (H e g BRI DG A 0.346 , AXAGE I T 0.05 14 S 3 MRS I8 5 T A4 9 188 41 R 0t
HER R WA LA AR FER 5 T A 6 H K38 S AR 58 BE AR B35 IEAR G, 29384 1 0.01 B9 35 1k
K, BRI TSR ARG, A2 K FE 5—6 Bk i 2 izt DX AR AR 1) 2B R R BRI PR IR 7, R BT ST T, ¢
IR AR 2 R AR K 2 5.6 /KA B BR 12 0

TP e L AR O Xl R i IO R, e A KRR 5O SRR S R S R AT AR 3 R Ok
FHR R BEIE-0.606; A K= 5 A 6 H BYRE/K It 55 0 58 98 B2 AF A7 BUAF A9 IE AR ¢, F g A C 0.426;
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Table 5 Correlation coefficient between Qilian junipers tree-ring chronology in different ecological environment and NAO, AO, PDO, IBT

NAO4 NAO3-5 AO4 AO03-5 PDO4 PDO3-5 IBT4 IBT 3-5
QLM.S 0.248 " 0.214* 0.162 0.197* -0.164 -0.109 0.332" 0.376 "
0B.S 0.368 ** 0.275"* 0.34"" 0.265"* -0.102 -0.095 0.068 -0.147
SQP.S 0.118 0.009 0.162 0.088 -0.124 -0.100 -0.37"" -0.390 "
EQH.S 0.343"* 0.193* 0.254 " 0.187 " -0.34"" -0.31"" -0.077 -0.145

NAO,AO PDO IBT 43 SRR KV v 75 Bl 8 5 AU Bl B T 3 3l 48 BORN EN 4IRS 48 4
NAO ,AO .PDO IBT represent North Atlantic Oscillation Index, Arctic Oscillation Index, Pacific Decadal Oscillation and India~Burma trough Index

3 #igb5itig
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