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Response of Radial Growth of Populus euphratica to
Climate Change in the Middle Reaches of the Tarim River
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Abstract: Taking the Populus euphratica forest as the research object, we analyzed the two sections of
Xinshajilike and Kanbaiwusitan, and the characteristics of the radial growth of P. euphratica in the middle
reaches of the Tarim River. In the middle of the Tarim River, based on the temperature data of the long
time series of the weather station near the cross section, the correlation analysis and the Mann-Kendall
mutation test were used to study the response of the temperature change of the radial growth of P. euph-
ratica. Research showed that: (1)the radial growth and temperature changes of P. euphratica showed an
increasing trend along the riverside of the middle reaches of the Tarim River. The Mann-Kendall mutation
analysis was used to analyze the change of radial growth of P. euphratica along 2 profiles. The result
showed that the mutation of radial growth of P. euphratica along the profiles of Xinshajilike and Kanbai-
wusitan occurred in 1993 and after 1998, respectively. And the radial growth of P. euphratica in this re-

gion had a lag to temperature. (2) From the time analysis, it was found that the temperature of June to
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September had the greatest effect on the radial growth of P. euphratica. The temperature of June to Sep-

tember might be a limiting factor for the radial growth of P. euphratica in this area. (3) P. euphratica

growth temperature in 13—33 ‘C, would greatly promote their growth. Although more than 33 C, the

temperature of P. euphratica growth promoting role, but had a tendency to decrease. Temperature too

high or too low would inhibit the growth of P. euphratica.

Key words: Populus euphratica ; tree rings; the climate change; Mann-Kendall mutation test; the middle

reaches of the Tarim River

AT AT SR i A 4 B A A 1B T DX A AR
Pt B B A 4 TR A AL A M R 58 R T R A S
JETE R AR A B HL R AT G Ja b A ST KK i
Syt S R DY O e R A R AR A R Y
BRI, B o Al — B RN S T 8
BR T P EE ARz — . B B AE
it 28 % K Jre i LK YR A A Ak B0 B 8 A
SWEE AT & BA T EE L. B BRI S
S5 WA MRORT P T 0 A | RS DR B A A PR B A
AR PE N . g UL L M o T 5 XA B LR
T KRS R A R K B T
SR AE B B ] 12 A K B W A bR 3 K B &2
W E R BREI N 1. fE2ER TR TR,
AR AR 7 X W A A A 7 AR R W WA 2R RO R
T A A WEL L AN AT 7 PRt L o B A R A X A AR 1)
AR SR RS A 2R RO A AL A ) WLV X
DX 358 R SR A B DR A AT S B S

o ACAF e B A AR 5 A 20 B R T S A L RE AR
Iy ARG R HOE AR  AE P 4 T R IR R
ZRY L TR A A S O RO R A
A A AR 5 NDVILW KRR 53 T
KA Z IR 56 7 T A BIE S A S OR AR
ST T AR O AR A A A R R R L 4R
H A A A 1 AR B0 R B Dy B LA ST v 3 G
B O 4R A e A

1 5 XA

B FELAR ] v 3 o i DA L L 2 0 oL A9 3 3 3T
K 398 km™#  Jip A B LA Y] T U8 R A K
P K T ER A K K KR AR B AR A A
AR KR TR BT XL TR s R R T v i
6% . B K A 78 S o s B 2 AR F B R OK
550 mm A7 . ZE K E Rk 1 125~1 600 mm, = f&
RS BT R AR LD B R ol 809 23 A 1
Bl zE 6 ARKRZ . BERETE 140 mm 4 .F
AR ML 24 Cy7 ARAORR A 5. R
R T 25 CL.FEKE 119 mm Zify . 28 K AE Tk

e EWRICEL AT EE T RERGE N E
TR 0 T B AR R VE . A LA A
AR R 5 X B, BB BRI SR AR AR TV B BT D
I 5T SR A A BT B 82 m, B B B 4H SRR A M B
T 151 mo TG e S A A A R R4 7 R KR
2 Wik
2.1 WHHERFEREN

2016 47 8 H £ 3 B rhiife 16 8 Vb 3 A v
AT R 5 30T LU T8 9 ) R A b K 1 T
VT HEATRAE . A T 1T B B M e B KRR KR
AR 15~20 B, AR K HER IR 738 U7k,
FERFARBY LI 2 SRR KRR AEAE T 15 YR
LSR5 T 0 JOR S5 SELRN R R LR . R R AR
U (R AR TSR AR A (] S 06 = HE AT AL B
2.2 ERBAEENE

TE S8 2 W T 5 B AR AR A OAC 5 21 2
I BT REASAED L 2L R [ i AR S AU 1
~2 d R T AT FT B SR IR . 7E A
i 0y o B b B S AR NS JCRE T AR I R [R] B B
B [ FE A 10 4F, BRI 22 Ah, B TR 400 5% — 28 f 45
B P B TR R OE A A . R LINTABTM
6 TR A AR DU i AN AR D0 AR 4 TE R O B K
0. 0001 mm) K348 5 B2 5 AR A LA 24 2 B 4%

83° 30" 0" E 84° 0" 0" E 84° 30" 0" E 85° 0" 0" E
L L L L

L]

Jowma : e~ HL
bk
=S st S

MRS !

41°0" 0" N 41°20° 0" N 41° 40" 0" N 42° 0" 0" N
f 1 L

T B BRG] o it A 8 SR AR AR S AR il a5 a0 A1 T
Fig. 1 Round of sampling points and the Tarim River

middle reaches tree meteorological site map



1866 odt O % il 37 &

AR RIS A ) AR
2.3 SEEBBEE

ENTEMEE S1CTE ISR S N E RN e
B %0 (84. 25E,41. 78 N,976.1 m), Wi X )@
Tl RS, ZZLER FKERIT/NTZEKR
. FEKX Tz A A K SOR R, AR
KA L TR BRG] rh i T OE G R A A KT
KorFe . WLAE I R ST AR LT BE 5 Y
WA XEREY ., T, M 1959~2014 4F
I BE CH P B0 A B s ]l A B R AR
A B T AR K SR AR R,
2.4 EREBEIHERE

R AAE % 23 52 W AR5 9 84S O T HE R AR I X
AR AR K Y R AS B 9T SR FH A AR R 48 BGHE AT Oy
B o A oA A 3R AR ) A K S0 I AR i 3 ek e O v
KA AR FR BUT 9. SR BUE RS 48 B (L), A
¥ T8 B A 52 0 32 K (W) He A A 428 1) AR Kk 3
ik b it AR R S B (YD), AR -

Li = Wi/Yi (D
2.5 Mann-Kendall RTG53

NI TSR AR A KO R A2 B R LAR IR
FEW 52, | Mann-Kendall 5€ 78 5 55 43 51 1 8
AR 1) ARG VTR B R AR ARy . TR AT

B A T E TS XCEA n DA M —
MRRIFA -

Sk = Zri (k:2735 """ 771) (2)
i—1
Hrp
+1 x> a
o= (]_192’3’ ...... ,Z)
0 74 )
(3)

P A S 25 0 A 2B R T 5 A I 20
BAE A By 2.

Upkzm (b= 1,2, )
«/VaT(S)J)
4)
Hrp UF,=0,E(s,) f1 Var (SO 4512 S, 193
{E%ﬂﬁ% aﬂ_ Ty s Tgetttcce s Xy E*HZETLHTJ"E/THE‘
AAHFEES A v I FRHER .
E<Sk>:"("4+1) Q<k<n (5
Var(S,) = "= D@5

72
(6)

Krf, UF, bR IEZS /A0, & % B[] P
G X BN E Coy s oy s veeeee sz, T B BE T &=
P 45 8 B K o B IE R R UF, >U,,
W 2 B e 9 A7 A B R R A s Ak

T B ) e 51 XA (s o, s e .
xys x),HBE PRI HA UB,= UF,(k=n.n

AT — NN B K «=0. 05, I FAH Uo.os
=1.96, ¥ UB, fl UF, Bi %8 5 51 il £ f +
1.96 P4k HER il #E —3kE I, # UB, f1 UF, ¥
EH KT 0, W FRFHEI BT N TF 0 N KR
SRS, ST G AR B, R LT
TR R B R I LR Y L E O B
(et 1] X gk, 4 SR UB, F1 UF, P4k i £ B &2
R HLAC S ARG Bk 2 P TR 4 58 6 37 1 s 220 e
A TF 46 (I 1R)

2.6 tHXSH

FI T SPSS AH & 1 43 A1 77 1k o %50 A% 4F 48 48 5K
AL R B T3 B AR PR R AR 3 A
T b RO G 43 AT 6 B0 BR A A A2 1) 2R K
FH R ECo i SR W) ] 3 A A A ) AR K i S R4
BEREZM LR,

3 HREH

3.1 PP ERERKETANKETH

B 2 WoR 6B U R SE W TH . 1959 ~ 1977 4F
AR R B BOIRRE R H AR TGS, T
1977 3K F R /IME (1. 15 mm) . 1977 4E L5 2 38 i
B, B ST M T A R A T R AR Rk B R
1) o VB T K BOAH ), 1963~ 1979 4F 522 BN B A e 34
1979 4FEK B e/ MAE S (1. 227 mm) 5§47 4 48 98 BE AR

4.5r
— Wb R 5 Xinshajilike

~ --- W E WY Kanbaiwusitan

3.5t \

4.0r

g
HE 3.0
R 25t
H§E~
< 2200

1.5
1.0f

0

S ! * * * * * ! . * * *

1959 1969 1979 1989 1999 2009
A0 Year

P2 B B YT o gfe L Y AT TE 8 A% 4F $ BT R A8 A

Fig.2 P. euphratica tree-ring width change trend of

two sections in the middle reaches of Tarim River



9 ] YIS BT 5 A < B LAY e 3 Y A% AR 1 2R K A5 7 Al i o 8 B 1867

1979 4ELLJ5 2 Wik i . 2006 4F L5 3 g 22 0 &

ML 3 BT LA s P A W T 5 A% 45§ 45 B0 U
B BT, v R v T TE B A AR S 4R AU
2015 4Ef K (1. 282), 1977 4F ¥ & /MHE (0. 821),
IR 37 ML TR ) 95 A 4 % 4 ECRORT VD 3 R S T T
IR Te B BT Oy B R, 1977 AE S B dR /ME
(0.778),2015 4F ik B H KAEH (2. 018)

MR XA & R0k 1959~2014 4EHATH] 56 4F
[ A ST 5 SR A A 5 (TR 4) L 25 B AR 9% IX AR S 1
I e A AR AR R AU G O R B 2 M (P<C0. 05),
PR AR BB EG RN D EE (P
0. 01) FIF- 34 fi vy A A8 Akt S 006 5 B2 1Yt 35 7k
(P<C0.01) , AT A G AR P 2 SR AR P B R AR
Tk FIAT S 24 i v AT AR Ak 34 S 0 B S B ke e,
AR O 2 S5 R A TR B B s B R, B R

0.075 3 C/a;AE PRI 0. 038 C/as 4R -1y
211

— B # A 5 Xinshajilike
191 --- WA EHrH Kanbaiwusitan A
1.7F

AR R
Ring index
-5 oG

o
)
T

07 1 1 1 1 1 1 1 1 1 1 1
1959 1969 1979 1989 1999 2009
47 Year
3 O U T A AT e 4 RO e
Fig.3 P. euphratica tree-ring index change trend

of two sections

— F-¥3 £ Average temperature

—a— P34 5 0 Average maximum temperature

N
W

—o— V¥ AL it Average minimum temperature

R'=0.234

[\
(=]

W
T

R*=0.590

9"l
Average temperature/'C
[ =

0.

-5 : ' " " "
1959 1969 1979 1989 1999 2009
A4 Year
B4 BF5E X5 G G0l T R ARk 34
Fig. 4 Change trend of average annual temperature in

meteorological station of Luntai

B AR /N 0,037 4 C/a,

25 L rad 55 LA IR ] SV A S R DK T
(R E i b B M WP A ) < E - o e W I B S )
e e R RITAT S 289 B A0 AU 72 b 24 5 B 1 s
A LA I 5T X 4 4 6 728 Ak e 34 R0 A7 S 2 1R B
e HAT B ) — Bk
3.2 PHRREKENMSEBETHHRTESH

S T HE BT I AR AR RN A AR e AR AR Ry
R ARBEFE R H Mann-Kendall 28 28 K 5 3% 43 #7 4F
S-S TR R A AT S 18 B0 AR RRAE (B S R 6)
MIELS W] LA o 2 B 5 DX AR S 34 300 28 28 1 1l A
fE 1. 96 B, R A B BAG KA 95% ., UF il
SRR AR AT DLAS 36 7 40 B S AR L BR A AR 4 D
A UF AE#R R T 0510 H N 1992 4E -4, UF W {E #D
KT B 1. 96, R EE IR B Y b T, W
UF FUB #h M58 5, R IAE S B AE 1991 4F L3
TG RLW N YSRAE 1991 R RERE,

MR A5 2 720 R 38 10 22 W I 0+ R o D T R K 1
H 3H T 18T Y A A e 2 AR T (T 6) 5 A UF il 26 4
B ml 0 B v R v W T A A A K R AE AN AR
fy E¥E Ik, 2840 UF {E/NF 0,78 1968~
1989 4EHi[H] , UF f{E/NT —1. 96, & BLEH & (% 9 /)N
#HGUF M UB 28 55 #F 1993 4, I AE 1993 4%
W AR R AR I A K R AR T R4S, R W e i A
1963 4ELIK , 5 4 12 ) A= K i S W) B B R R
R B RGBT W & A AE 1980 4R, H L LUE i
(e RS o SR N (ER DO P ST 5 SR N
B2, & AR S A B I () W] REAE 1980 4F L) JF 51998 4F
SRAF W GETE I8 B K P 5 A8 R AR AE 1998 4R L)
JERetE R . LA B4 AT LUE IS DX R I

W49 4 58 i A 5% 738 T[] 49 A1 A 32 i 3 5% 728 I ) =2
i ----UB

7 —UF

G UFRIUB
Statistics UF and UB

6
5
4
3
2
1
0
1
2

3 . L . 1 .
1964 1974 1984 1994 2004 2014
F4 Year
5 RERRUNEV IR R AR
Fig. 5 Test average temperature mutations in

meteorological station of Luntai



1868 odt O % il 37 &

—UF

Brvb it Rl v Xinshajilike

$5%0 Ring index

6 . . . . .
1962 1972 1982 1992 2002 2012
4EA4 Year

8 A T i1 Kanbaiwusitan

8 . . . . .
1962 1972 1982 1992 2002 2012
4y Year

P 6 B AT H g T 1 U TR A 4 e 4 KL e A

Fig. 6 The mutation of P. euphratica tree-ring index in the two sections of the middle reaches of Tarim River

Ji o W AF 9 DX T B2 AR Ak 6T 81 4 AT 46 A K 0 52 ) 2L
AR RN . AP 24 R 0 S AL AT RE S e T — 4R
s KB A AR R A K
3.3 MAEREHSEFHKEHEXESR
1 BN AR B T R R FE S AR R
FEBCS AT IR B AR OT X e RR ) R 3 A
KK F (P<C0. 01) , B0 W AR 1 1 B AR 7 35 Fe ik
T B R A A ) AR A B 3R AR s WA AR S AR
BHEF Y RERMEEACER R FH (P>
0.05), TEHr V>3 R v Wy I 54 4 50 48 B0 5 4F 11
B AR AR 5 3 1Y IEAH OGO R (P<C0. 01) , B4R
1 34y B I U BE e A A AR e AR K R A B R R Ak A
W A 56 48 B AT 1 AR ST 3 a5 e AR B 2
EAEXR EAREFE(P>0.05), A UL, B4 Wi
EA A AR 50 48 8034 5 48 7 24 B IR 1) TE A DG G &R
B3 AR B B AR 2 35 R A T T A AR
AR R L F A
3.4 MAREREHSRAFHKEHEXESF
HE— 20 5 BT I 5 X AR AN 8] H 5 1457 35 SR X
iR 7R B e RN iR A I NI L 7 R B R G
J3 0V X5 0 B AT R DG A 43 BT 5 A DG R BRI i 3
PEIKSF B 7 A5 R B, 8 22 S 0 A A8 1) A RO ST
AR Ak R Y B IR BE . ST EAG AR R AR KOG R IR AR
A 1 ATV i ARONE s DR Ik A A 5 3k AN (] R T A
R A KRS EA 6 BWE 12 AN
T A HEA T AE OCHE B e i A SR AN 7 P
EL 7 AR LA L A T TE 09 B A AT B 4R A
56~12 A& H PR IEME, fFEH D H R
Sa T B A AR R AR K i 5 Y AR 9 T B R A
M i e B8 B B 35 KO- (P<<0. 01) 5 5 | —4F
6 H.8 7.9 H.10 AM-F¥SIRAHCHERFE (P
0.05) , Hor 517 —4F 8 J AAHC R M fe i - AHC R 8K

x1 BEARAPBEAGERERSELTHAKENEXSH
Table 1 Correlative analysis of radial growth and
annual temperature of P. euphratica in

the middle reaches of the Tarim River

EFYRIE FETPHEERR TP EERIRAR
B The annual Annual average Annual average
Item average maximum minimum
temperature temperature temperature
BV 3 F) 5 a4 336"
Xinshajilike 0.234 0. 206 0.336
b 1 5 4
WITERE 7 - 0.267 0.473%*

Kanbaiwusitan

TE: o Rl %« ARBIRIR 0,05 0. 01 By B 3 MK
Note: * and % * represent correlative significance at 0. 05 and

0. 01 level, respectively

R 0,518, FEIR A B U 2H T 1 A AE R AR RS 2
6 7.7 .9 A 8- S8 O EN B (P<<0.
01 HHI—4F 9 H 1A ¢ &R HR K (0. 482) . XF#
W 508 B0 A T3 S5 AR W A DG A3 AT T LR
(7.8 Ik A AR AR K S 6~9 ARy
HOP ¥ fe e Al S E A G . FE BT U+ R v I,
WA S A T~ 9 1 3 85 8 AR AH 06 ¢
F W (P<C0. 05, Hr, 554E 7 A8 &R
TR A S M e v . A OE R Bk 0. 425, FEIR A B T IH
Wi T . S AR A PR S M AR 9 A O e s AR A
KMk 3 (P<C0.05), 544 6 M 7 V¥
SR BIAR VR B (P<<0. 01 s A AR R 3R B S
B —4F 7 R 9 J) 01 289 85 v IR 0 A DG vk b 3
(P<<0.05), XM FRAEEE 4 H YRR
BRI AR S 2 B 1T LA H (BT 7, C) 5 38 U0 755 ) o I T
A AR 50S M4E 4 A .5 A A F B RARA
AN B ¥ (P<<0.05) . 544 7~10 A% AW
S 359 i A AT A DG R B B 3 (P <0, 01), o 5
A9 H BT 35 B AV I B AH 56 FR Bl = (0. 453) 5 5T
—4F 6 JIR 8 T 24 A% AT A A DG 3 (P



9 ] YIS BT 5 A < B LAY e 3 Y A% AR 1 2R K A5 7 Al i o 8 B 1869

w7 7035 F 58 Xinshajilike
0.6r = IR A 5 7 1 Kanbaiwusitan
0.51

£ 0.4

— 0.01 & kKT 0.01 significance level
---0.05 & # kKT 0.05 significance level

MK REL
Correlation coefficie

o o

[\ w

e

.

e e o 2

“nw o N = o
—

e
~

o
%)

MR REL
Correlation coefficient

o o

— o

0
0.1}

P12
-0.2¢

~

0.61
0.51
0.4

0.3f
0.2

K REL
Correlation coefficient

0.1

0
-0.1F

P12

02t

A 1 Month

7 SRR AR RS A F R (A H P b S R (B H P 3 AR TR BE (O 1A Sk 2

Fig. 7 Correlation analysis between tree-ring index of Populus euphratica and average annual temperature(A) ,

monthly average maximum temperature(B) and monthly average minimum temperature(C)

0.05), 5T —4F 8 A My #H ¢ R Ed Kk 0. 41, 3K
P B 0 3H B 18 A% AR R 4R A0S S AR A H I IR
OB RIEA R, Hbh I ER RS 4 4F
3~6 s H e iR 5 AR A S B #F (P <
0.05), 5 Y44F 6~11 H % H & -34S A CPEMK
3 (P<<0.0D), M4 9 AFEHHRALKIES W F
TR R A O R R R A O R BN 0. 4825 [ —4F
6~10 H V¥ MRS5S 54 45 56 48 50y A OGPk 1
2 (P<<0.05),

25 F IR B AT R XS S AR AR AR K R AR SRR S
o e N I R o B 7R G e NI S R

T B 21 BUAS TR s BB, DA o 0 4 4 1ol A K 09
P AT =" N WAONE S RIS R o = e T
I, BAG AR R HR A0S & A7 30T Y A DG
IRt B 6~7 A .6~8 H.8~9 A.8~10 A .8~
11 H (P<20.05), 7E#7 U0+ F) 5 B . 80 4 4F 52 48
B 6~8 H.8~9 H.8~10 Hix 3 B Ay &
FEER AR ALK R W E (P<<0. 0D, MWK 7,8
SIATT AT Vb R e W I A AR AR AR RS T
A G K R AERT B 6~8 A .8~9 A,k
- 17 HEL T 15 A A R A8 B P H e R AE DR R R
BAERT B 6~7 M 6~8 H., K 7,C 45 1%, %



1870 odt O % il 37 &

o 24 e AR AR 5 4 4 e 8 A5 e 1 34 S B
TEHT VD 3 F) 5o W I L 1 1 o IR BE X A% 4F 48 15 %
S R B 6~8 A .8~9 F.8~10 A Al 8
~11 H3X 4 PNEFBE(P<C0. 05) 351 8 Sy 20 I 18 (%)
EAAZ AR HE 18 500 X DU AN I B F O 28 B AR A G
e RHBAR B (P<<0. 05) . 3% Al fig 1 T7E W45 2k K
P14 Uk 5 9 B R B A R T AR R AR G

WLl B AT e LR R A K S A OF
Yo Ul J3E A OC Fe ey 1 I TR) R S 4E 9 F P IR R
19.56 C 55 A V¥ 8 A A DM s b 14 B i) J2 7
A ES RSl 32,9 C Lk 56 R B0 3R 1Y
9 R A PRSI N 27.4 CiHIBiERARKYS
1V 359 S AV U A OGP B AF W B B 44 9 AL Ik
B AP B R 12,32 C, LB UL i)
HE R A KR EETE 12.5~33 C,

4 wow

TE T 5 XK 23 58 R A PE T il B2 J2 52 W 93 4 12
I] A K A PR R B RE S R B A B LR AR
VLK S'e & A 0 A5 kTR e B W) A B A e AR R
T R A B2 AR R AT LR A A A XA I
JEE B P DK PR T A L A I R R R A AT A
KA S TR K A T KK ARG T S A A K
BT RS R KR . 2GR AL e I TR 2
TN ZE K BE 7 F TG 9 e SR K o B B 3 5 T
P i 65 /E F AR A S AT 504 1 A L B DLAE
12.5~33 CIH . i 4 1o A A< B o Tt B2 6% 189 i g 4%
I, 33 C L R B A b AR R AR AR
(ELJE: A DBl 553 ) 3 416 BRI o 22 R AR 2R I A R B
BRE 45 CLL L2 B . R o i, 5
P VAR P9 A A I R 0 A 0y T 1) 3 A 52 B R L o
AL G L IR AR T e A AR A ] 4 B
MR A A A 2 R R R T b v PR A e 2 T
St — B AE 0 C LB Al LABEAT L&/ L i i

SE Wk

(1] T 4Me, "2 U5 50 4FARBeH 77 L XM AL L RFiE 20 A7 LT .
TR XS5 H B ,2007,21(6) :124-129.
DING J M, YAN J P. An analysis on characteristics of climate
change in Shan-Gan-Ning region in recent 50 yeres[J]. Jour-
nal o f Arid Land Resources and Environment, 2007,21(6):
124-129.

(2] BB, B F, PLaCF . 55, JE 50 4R e I 55 Kl i 2 i
S i 1k K AR AR B R S g f g 2 LT 1. KON R

AHLY . il A A W 3 A LA AN R DAAR T
W52 FH T 6 B9 A BLAY T e s R R AE T2

i 3 73 B 3 e B A 1) AR AR AN AL A AR JEE i
JEA 5 T LI RG — 4[] i 3 A it 38 2 B D AH O L )
WAt R KA S ET— 4 6~10 J IR AH G PR
Hop e tE i H e /i —4F 8 A . LR UL
WA —4F Y 6~10 A MR T S 4EMmE
AR X 5 BVL K I Z5 e — 80 . N
PR 4 A B PR L R AT —4F 6~10 A Bk ST
A AE I AR LR 2SR A TR TR T R K CHL
h DL KA LY () 12 a3 JBE T bR AL TR AT B TR
% (R RE Bt 5 2 R AR UM 25 E N L AR 40 M PR ) 2
I BLSERE - NI AT I T 24 4F 6 ~10 A i 5 W)
Bt ) AR K B IE A G 4598 .

5 4% ®

30 2% LA YR e i i v R e U R K
S HHLRT IRT 0450 4 AT B A K T 5T R R B T vk R
e DRI A A 1 45 PR 285 Ok 9 5% i), SRR A AE AR 4R
B IR I AR AR R AR B S B 2 R G AR R A 56
PR TN

(1) 3 BT g A9 ¥ 3 VS 5 o 8 A A2 1) AR AR
L5 R AR 2 SR Ik . B b A L IRA
T 10 $HL VB T A A A T 2R K 28 AR 43 ) & AR AR 1993
AR 1998 4F LUJS o HLAS it X A4 50 4 42 i) A < X
JEH A

(2) BT BEAr BT & B, 2 4F 6~9 J 1 1L B X
o 1 T A K R AR R R R K, 6~ 9 H R EE FT B
R M XA A% A ) AR R BR A PR T

(3) MK B 70 I IR JEAE 12.5~33 CHf, &
KAE A AR ) 2 K533 C LA b, I B 4
] 2R AR AR (A A D s R e, IR
o BRI 2 R A AR

2012,(5):1 037-1 046.

MAO W F, FAN J, SHEN Y P, er al. Variations of extreme
flood of the rivers in Xinjiang region and some typical water-
sheds from Tianshan Mountains and their response to climate
change in recent 50 years[J]. Jowrnal of Glaciology and Geo-
cryology»2012,(5):1 037-1 046.

[3] IR BRE B IKFE A % Rk — Rk S mR S
# - JE 2 ER AR A I STEk LT ] T E Y, 2000,20(2)
171-177.

FENG Z D. CHEN F H. ZHANG H C. et al. Contribution to



9 1

YIS BT 5 A < B LAY e 3 Y A% AR 1 2R K A5 7 Al i o 8 B

1871

[4]

(6]

7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

global change of Mongolian plateau and Loess plateau in the

last glacition and interglacial periods[J]. Jowrnal of Desert

Research ,2000,20(2) :171-177.

FOJ5 DA, B S B BRI i BT TR A AR R K

SRROLTFSELT ). A AR A 4, 2001,25(1)  17-21.

JIF, MA Y J, FAN Z L. Soil water regime in Populus euph-

ratica forest on the Tarim river alluvial plain[J]. Acta Phyto-

ecologica Sinica ,2001,25(1) :17-21.

gk LNk L 3 BRI IR [ R TED A A% A8 1) 2R A R L T

AKAE Al B I PE WF ZE (D], P L R 4 2 4. 2016, 36 (4)

818-824.

ZHANG Y. YE M. Sensitivity analysis of Populus euphratica

radial growth to groundwater changes in the different transects

of the lower reaches of Tarim River[]]. Acta Botanica Boreali-

Occidentalia, 2016,36(4) :818-824.

WOCE i B AR, A B LR AS ] T B  AR 1) AR K

Bz 5w 22 5 (1], T 5 IXBF5E . 2014, 31(3):508-515.

TU W X, YE M, XU H L, et al. Radial growth of Populus

euphratica and the effect of runoff in the Tarim River basin

[J]. Arid Zone Research ,2014, 31(3):508-515.

M R L AR AN R I AR WA AR AR K BIAE S OK L

WrsEl)]. IRl . 2011,31(2):172-177.

YE M,XU H L,et al. Radial ecological groundwater level of

Populus euphratica with different diameter in the lower rea-

ches of Tarim River[J]. Scientia Geographica Sinica +2011,31

(2):172-177.

ZEVLA 2 R UL i Ay 58, W5 K SO I i 5 SO LML b

AU B R L 2000.

BRIFFA K R, JONES P D, ez al. Influence of volcanic erup-

tions on Northern Hemisphere summer temperature over the

past 600 years[J]. Nature,1998,93,450-455.
PEDERSON N, HESSL. A E, BAATAR BILEG N, et al.
Pluvials, Droughts,the Mongol Empire,and Modern Mongo-
lia[J]. Proc Natl Acad Sci ,USA,2014.
BRITO-CASTILLOL, DIAZ-CASTRO S, et al. Reconstruc-
tion of long-term winter streamflow in the Gulf of California
continental watershed[J]. Journal of Hydrology,2003,278
(1) :39-50.
LOAICIGA H A, HASTION L, MICHAEL SEN J. Den-
drohydrology and California continental watershed[]]. Re-
views o f Geophysics »1993,31(2):151-171.
O A, AR SEL PR E AR Y EEIG M & AR 1) A
XA e w7 [T, Y08 5 40 <55 2016,10€02) : 77-81.
QIN L, SHANG H M, et al. Radial growth of Populus eu-
phratica response to climate change at southwest edge of Ba-
dain Jaran desert[ J|. Desert and Oasis Meteorology . 2016,10
(2):77-81.
FTE BRI B AR S5 AR 3% L P S AR A 58 8 S UM
PRI ARy g B2 G AR B e L [, op 058, 20015 (2) £ 135-140.
WANG Y J,CHEN F H,GOU X H, et al. Study on response
relationship between tree-ring and climate factors and climate
reconstruction in middle region of Qilianshan Mountains[J].
Journal of Desert Research, 2001,(2):135-140.
FRELI L Tk HAE  LISA . 55, 75 ¥ 40 22 3 22 2000 4F 2k g 1%
T KA R, s ER Bl E R . 2000, (2) :215-221.
KANG X C,ZHANG Q H,LISA J, et al. Reconstruction and
variation of climate in Dulan region, Qinghai during last 2 000
year[ ] |. Advance in Earth Sciences 2000, (2) :215-221.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

C1 S S R i v L NI L R R
ARKE2ERIELT] EEEHR,2017,18) 1-10.

ZHANG Y.YE M,WANG L L, et al. The difference anuly-
ses of tree-ring growth of Populus euphratica in the head-
streams and mainstreams area of Tarim River[J]. Acta Eco-
logica Sinica ,2017,(18) :1-10.

A BRI R R AR W AR 1 AR K S T K G R
WIRLD]. 58 AR W&ol K%, 2016.

D. A. VROBLESKY, T. M. YANOSKY. #% . ##1k=#
FETE W S b b R K TS e S R R LT ). 5 b Bk AR
2£.,1992.(4) :33-39.

D. A. VROBLESKY. T. M. YANOSKY. XU T. Application
of tree - ring chemistry in proving historical groundwater pol-
lution events[ J]. Geology-geochemistry +1992,(4) ;33-39.
MIgLEG. RE S M 5 TS S NDVI ik &£[D]. =
M 2= IR, 2015,

VETF AR 26 A 00 SCAE L 5. 75 M5 80 A0 W ] L Sl 6 0 i 0 5
NDVI A8 500 5 R L. vk +,2012.(6) 11 424-1 432,
WANG Q C,SHI X H,LIU Y H, eral. Relationship between
tree ring indices and vegetation index (NDVD) in Buha River
basin, Qinghail J]. Journal of Glaciology and Geocryology
2012,(6):1 424-1 432.

TR TR S 32 VL SR B kT A A (7 I TR BE T 3 dul e b 15
— AR B L. AL ROl K22 4. 2012, (4) :26-30.
GAO W D,YUAN Y J,ZHANG R B. Reconstruction of nor-
malized difference vegetation index of grassland in Hutobi
River basin based on tree-ring[ J]. Journal of Northeast
Forestry University 2012, (4) :26-30.

KRABA B8 B S, T S R S b B BEORRDK B RS A A )
BATSELM]. B & AR SR BEE AR i hitk: 2000 37-38.
WAV 7 5 /N A5 R R L R T i DT O A K A SR
SASHTLI]. P AR (D R4, 2004,34(5) :475-482.
CHEN Y N, ZHANG X L, et al. Ecological effect of water
conveyance in dried-up riverway in the lower reaches of Tar-
im River[ ] ]. Science in China: D Series, 2004, 34 (5)
475-482.

BHATTARCHARYY A, LAMARCH V C, TELEWSKI F
W. Dendrochronological reconnaissance of the conifers of
northwest Indian[J]. Tree-ring Bulletin ,1988,48:21-30.
BORGAONKAR H P, PANT G B. KUMAR K R.

ring chronologies from western Himalya and their dendrocli-

Tree_

matic potential[ J]. International Association o f Wood Anato-
mists s 1999,20:295-309.

Xk, Ay e de Bk SR AR AR EIBRR S K SCE LT ] vk
% +.2004,26(6) :720-728.

LIU P X,GOU X H,ZHANG Q B, et al. Advances in den-
drohydrology around the world[ J]. Journal of Glaciology
and Geocryology ,2004,26(6) :720-728.

OBERHUBER, W., M. STUMBOCK, W. KOFLER. Cli-
mate-tree-growth relationships of Scots pine stands ( Pinus syl-
vestris 1..) exposed to soil dryness[J]. Trees,1998, 13:19-27.
KA R XA AR R LT, A A& . 1989, 3:
28-30.

ZHANG Q D. Effects of temperature on plant photosynthe-
sis[J]. Journal of Plant ,1989.,3:28-30.

(%35 . 3G #740)



