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Growth-climate response analysis between tree-ring width and March—September
mean minimum temperature in Dongda Mountain, Gansu, China since 1820 AD

LIU Yu'?,XIE Li'?,LI Qiang' , CAI Qiu-fang'
(1. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences,
Xi'an 710075, China; 2. Department of Environment Science and Technology, School of Human Settlements and Civil Engineering,
Xi'an Jiaotong University, Xi'an 710049, China; 3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; This study collected cores of qinghai spruce from Dongda Mountain located in the middle of
Hexi Corridor to reconstruct the standard width chronology of this region since 1820 AD. Tree growth in
this region is clearly influenced by the minimum temperature of previous year through the response
analysis between tree-ring width and March—September mean minimum temperature. And the variation
of the tree-ring width is also corresponding to that of March—September mean minimum temperature to
some extent. There are two major stages found in the series. From 1820 AD to 1950 AD, the trend of
minimum temperature has been stable and been colder phase. On the contrary, it has been rising
constantly and been warmer phase with the same variation trend of the meteorological observation since
1950 AD. Power spectral analysis reveals that there are four quasi-periodicities (2 ~4 a) within the
scope of ENSO cycle. Volcanic eruption events in nearly two hundred years by now could be caught to a
large extent by the tree-ring width sequence reflecting the radial growth of trees is sensitive to
volcanic activity.
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response analysis; volcanic activity
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Fig.1 The location of sampling sites and meteorological stations

1.2 SEFRMEI

FEACE Jofe SRR T TG, I IREEAR )Y
PEATIE E BB SEAL FEAIAE SUAE AF (Stokes and Smiley,
1996) . fdi FHI &A% 5 47 0. 01 mm 4 LINTAB 9% J&
A A7 #E S AF B8 90 RN B T AR, SRS R
COFECHA F2 J3 3 A4 X)) 2 F1 g 4 245 S 047 i 48
il 5 TR 2 85 K LA B A S MBI A A ot e 2K
BEAIBR, 25 R R, AR K 1 b KRR 5 B K P 3 R
255 4% & T A AR CIR E] 0. 65,

4E F B & 57 R JH ARSTAN ( Cook and
Kairiukstis, 1990) 2 ¥ 56 i, A 7 R & 0% 8 )7 51
HAARAR B, AR SCR FH 7045 500 ek Bl sk 2 1 eR B0 1
AW P AN AT G AR BIARIE(STD) (25
{H(RES) A1 H [ (ARS) = 4%, H T STD 4F
FB AL F AR BRIA] 0y s B, X S IR g5
R R SCRH STD 4ERAT A (B 2) . #2151
TES S8 R BUT S B G 1 e S ] X R (1873 —
2010 4F) /T a5 . AR SCHE I FAEAAE S
SSS K iy 22 AF 2% (1) AT R 1R 4F AR ( Wigley et al,
1984) , 5 SSS ITBRAE M 0. 80, 4F 2 f 2 LA 4F Uity
FEN 1820 4F | JFHIK N 192 4F

P )R v

2.1 MRSy HT 45 R

KA SR A DA G0 - TR A, Pt R SR
FE R, Bk R B o AR 9 H 2= 4 4F
8 AL 12 A B H -2 (Bl 2 ey ) il A
AR aEE, DAk S & AR EER (IR AR
7K) Z 8] 2 ARG i) — Pk (K 3) , Ul A5 X f
AEAHXS —3K



902 Hi R FRBE 22 4

3%

2.0

150 L $55>0.80
LK

WAESTDAE %

0.5

0.0

60
40

FEA

20

| L
1750 1800 1850

. . L
1900 1950 2000

B2 AROR T 2 AR S 13 2 BrE A it [

Fig.2  STD chronology of tree rings in Dongda mountain and the samples size over time
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Fig.4 The correlations between STD chronology and meteorological data
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