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Fig.1  Locations of the sampling sites and weather stations in the Greater Higgnan Mountains
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Table 1  Information of the sampling sites in the northern Great Higgnan Mountains
/N /E /m RBAR MS /
GHI1 50°57° 121°30° 850 1722 -2013 0.671 0.312 27/43
HM 51°27° 122°33~ 850 1783 -2013 0.586 0.265 21/39
HZ1 51°47° 123°01~ 780 1790 -2013 0.682 0.315 24/30
HZ2 51°48~° 123°05° 900 1666 —2013 0.564 0.203 24 /44
GH2 51°08° 122°28~ 900 1683 -2013 0.584 0.209 21/38
: RBAR ; MS
20F ’ Rl 4 ’ Ri—l
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10F % B P
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41"E 732.6 ma.s.l.) (51°24" N 124°
7°E 371.7 m a.s. l.) (50°15° N
120°11" E 581.4 m a.s. l.) 1957 - 2013
(1 2.
»=0.042x-54.87, R*=0.56, P<0.001 | CRU TS3.2
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2 BAI 1957 -2013
Table 2 Correlation coefficients between climatic factors of 1957 —2013 and BAI of Dahurian larch and Pinus sylvestris
SPEI SPEI
10 -0.04 0.02 0.17 -0.04 -0.03 -0.16
11 -0.18 -0.01 0.11 -0.02 -0.22 0.02
12 -0.16 -0.15 0.02 -0.31* 0.03 -0.11
1 -0.01 -0.22 -0.16 -0.34* -0.12 -0.18
2 -0.14 -0.06 -0.22 -0.42* -0.06 -0.08
3 -0.37* 0.00 -0.10 -0.26% 0.02 -0.04
4 0.00 -0.02 0.11 -0.26* 0.01 0.15
5 0.00 -0.13 0.12 -0.08 0.14 0.22
6 0.03 -0.20 -0.04 -0.20 -0.16 0.04
7 -0.11 -0.07 -0.05 -0.19 0.19 0.11
8 0.09 0.13 0.03 -0.25 -0.18 -0.03
9 -0.18 -0.04 0.11 -0.11 0.04 0.04
10 -0.21 -0.25 0.09 -0.22 -0.10 -0.13
* P<0.05; ** P<0.01
-12°¢c™. 0
1990
o Chen 2 o BAI
| 1 SPEI 3 1 -4 SPEI
: (6.
* 1 -4
33
’ . 38 39
34, ,
34 | °
3 BAI
¥ 1957 -
. 1990 2 8
BAI 1990 1991 —2013 7 6 -7
© 1957 - 1990 1  SPEI SPEI ( 5,
; 1991 -2013 3 1957 -
1-4 SPEI ( 5. 1990 ;1990
. BAI .
BAI 1957 -2013 8 1991 - 2013
1957 — 1990 7 6-7 SPEI
. 1-4 SPEI 8
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Study of the difference in climate response of Dahurian Larch and
Pinus sylvestris growth in the north Great Higgnan Mountains
of permafrost regions Northeast China

ZHANG Xuanwen'>  YANG Li*  LIU Xiaohong'  ZHANG Qiuliang® WANG Wenzhi*
ZENG Xiaomin'> WU Guoju'’

( 1. State Key Laboratory of Cryospheric Sciences Northwest Institute of Eco-Environment and Resources Chinese Academy of Sciences
Lanzhou 730000 China; 2. University of Chinese Academy of Sciences Beijing 100049 China; 3. Forest College of
Inner Mongolia Agricultural University Huhhot 010018 China; 4. Institute of Mountain Hazards and
Environment Chinese Academy of Sciences Chengdu 610041 China)

Abstract: Based on the Dahurian Larch and Pinus sylvestris tree—ring samples taken from Genhe Hanma and
Huzhong permafrost regions in the north Great Higgnan Mountains five tree—ring width chronologies were
established and then the basal area increment ( BAI) was calculated for the five sites. The response analysis
showed that temperature was the dominant factor affecting the tree growth in these regions with distinet differ—
ence between the two species. BAI of Dahurian Larch was significantly and negatively correlated with the
monthly average temperature in March. BAI of Pinus sylvesiris was significantly and negatively correlated with
the monthly averaged temperature from previous December to current April. The climate limiting factor on the
radial growth of Dahurian Larch had transformed from a significant negatively correlation with SPEI index in
Janurary from 1957 to 1990 into a significant correlation with SPEI index from Janurary to April and temperature
in March from 1991 to 2013 and the climate limiting factor for Pinus sylvestris had changed from a significant
negative correlation with February and August temperatures from 1957 to 1990 to a significant correlation with
precipitation in July and SPEI index from June to July from 1991 to 2013. These results indicated that the two
species responding to climate change especially to temperature change was different under the background of
global warming even the climate limiting factor on radial growth would change in different periods for the same
species.

Key words: Dahurian Larch; Pinus sylvestris, species-specific response; tree growth; permafrost regions; glob—

al warning



