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Abstract: Alpine tree line is the key area to study the relationship between vegetation and climate change. Used the tree
ring width data of Picea likiangensis var. balfouriana and Abies squamata at tree line in Dafu, Sichuan, China, based on the
method of dendrochronology, the residual chronologies was devoloped. Through the correlation analysis between tree ring
index and climatic factors before and after abrupt warming (1995) , we anaylazed the changes in the tree ring response of
the main coniferous tree species at tree line. The results show that; (1) on the annual scale, the temporal trend of tree ring

index and tree resilience of P. likiangensis var. balfouriana and A. squamata before and after abrupt warming was not
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significant, and there was no obvious divergence phenomenon. (2) On the monthly scale, tree ring index of P. likiangensis
var. balfouriana before abrupt warming was significantly positively correlated with the average maximum temperature in
December of the previous year, the monthly average temperature from May to July, the average maximum temperature in
June, and the average minimum temperature in July; tree ring index of A. squamata was significantly positively correlated
with the average temperature in November, the maximum temperature in November, and the average temperature in
December of the previous year. Both indicated that tree growth at tree line before abrupt warming was controlled by summer
and winter temperature. After abrupt warming, tree ring index of P. likiangensis var. balfouriana was significantly negatively
correlated with the average tempreture in November of the previous year, and was significantly positively correlated with the
precipitation in February and the average minimum temperature in July; while the A. squamata was significantly negatively
correlated with the average temperature in May and the average minimum temperature in May. The correlation coefficient
between fir growth and the precipitation in May reached the maximum. All indicated that the growth of P. likiangensis var.
balfouriana was still controlled by summer temperature, while the growth of A. squamata was affected by spring drought
stress after abrupt warming. If it becomes dry with continuous warming in the future, divergence phenomena of A. squamata

maybe appear.
Key Words: tree line; tree ring; abrupt warming; Picea likiangensis var. balfouriana ; Abies squamata
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Fig.1 The trends of annual mean temperature and annual precipitation before and after warming abrupt change in Daofu
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Table 1 Major statistic characteristics for residual chronologies of P. likiangensis var. balfouriana and A. squamata at Daofu, western Sichuan
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Fig.3 The change trend of temperature and tree ring index
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Table 2 Correlation analysis between tree-ring index of P. likiangensis var. balfouriana and climate factors before and after 1995

A 1958—1994 1995—2015
o AERIER A MReE ABE AWk TRRIGE  AMEGE 9 AR
T in T o Tnean P T in T oo T ean P
-9 0.007 -0.201 -0.130 0.261 -0.094 -0.031 -0.082 0.042
-10 -0.138 -0.283 -0.255 -0.148 -0.183 -0.260 -0.279 -0.132
-11 0.079 0.379" 0.299 -0.147 -0.323 -0.395 -0.540 " 0.117
-12 0.149 0.243 0.289 -0.126 0.142 -0.072 0.067 -0.047
1 0.186 0.194 0.271 -0.253 0.349 0.160 0.308 -0.009
2 -0.093 0.053 0.015 -0.014 0.387 0.112 0.192 0.454~
3 -0.043 0.081 0.012 -0.036 -0.064 -0.090 -0.082 -0.089
4 -0.104 -0.004 -0.027 0.018 -0.027 -0.124 -0.114 -0.157
5 0.186 0.311 0.329" -0.288 -0.388 0.051 -0.105 0.035
6 0.192 0.354 " 0.325" -0.021 0.146 0.255 0.237 -0.362
7 0.357" 0.163 0.336" 0.027 0.433" 0.346 0.430 0.260
8 0.087 0.032 0.061 -0.181 0.001 0.341 0.279 0.152
9 0.076 0.097 0.100 0.202 -0.178 0.342 0.115 -0.328
T\ in: Monthly average minimum temperature; T, : Monthly average maximum temperature; 7' .. : Monthly average temperature; P: Monthly

precipitation; * R E3E (P<0.05) ; A M5y« -" 0% L —4ERE R

3 e

AL RIR I T PR VG A2 R0 e v A2 3 TE W] 8.1 ey 7 B B4, 33 5 58 W AT 46 24 5 )11 7
IR IR DX RS AT T €42 5 2 B D S S < WO 43 B ™ AT, A 2 2 A )1 G il e ol DX DR Y98
MAESAALE S5 P94 B 22 BRI {05 Shi 8540 X 4475 6 25 SRR A (0 B oe 45 AR R] . ARk I
AR IR AL 5 A 3 R GRS DM TR e 245 4 114 728 A 2 P 358 70 T gy o I £ A EL A P A0 12
PESTEA IR O R, S AZ IV RS JE ] S A 107 43 5 IR — i Pt A B T PR e 2 g e A f

http ; //www.ecologica.cn



8208 2 R

&t
s

iz 41 4%

M 107 () B AP

R3 AERRTAEHERLERSASKERNEXSN

Table 3 Correlation analysis between tree-ring index of A. squamata and climate factors before and after 1995

i 1958—1994 1995—2015
Monﬁz}, H¥EME  H¥&E&R HI¥gil ARk AHEANR  H¥E&SER A ik HREKE
T in T o Tean P Tin T s Tnean P
-9 0.049 -0.077 -0.061 0.296 -0.128 -0.131 -0.181 0.159
-10 0.007 -0.144 -0.109 -0.010 0.188 0.106 0.185 -0.064
-11 0.233 0.447 " 0.457"* -0.131 -0.197 -0.036 -0.214 -0.120
-12 0.239 0.282 0.372* -0.256 -0.013 -0.162 -0.055 -0.152
1 0.094 0.072 0.156 -0.086 0.054 0.113 0.072 -0.147
2 -0.098 -0.163 -0.121 -0.099 0.331 0.361 0.342 0.107
3 0.021 -0.197 -0.160 0.028 0.138 -0.210 -0.134 0.098
4 -0.068 -0.087 -0.049 -0.113 0.194 -0.221 -0.165 -0.134
5 -0.007 0.043 0.070 -0.108 -0.504 " -0.382 -0.493 " 0.357
6 0.255 0.312 0.317 0.071 0.198 0.272 0.308 -0.246
7 0.151 -0.006 0.118 0.176 0.262 0.403 0.418 -0.176
8 0.141 0.050 0.101 -0.161 -0.186 0.184 0.005 0.260
9 0.142 0.187 0.229 0.174 [0.004 0.254 0.140 -0.157
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