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Abstract; The Northwestern Yunnan Plateau is located on the southeastern margin of the Tibetan Plateau, which is an area
sensitive to climate change. In this area, forests have remained undisturbed due to their remote location, and many tree
species have grown to their upper distributional limits. Accordingly, it is an ideal location for dendroclimatological study.
Although some dendrochronological research has been carried out on the Northwestern Yunnan Plateau, few studies have
been conducted on Yulong snow Mountain, which is a typical snow mountain and supports growth of the main tree species in
the area. In order to detect the response of tree growth to climate change on the Northwestern Yunnan Plateau, we used the
tree—ring width index of three major conifers, Abies georgei, Picea likiangensis, and Larix potaninii Batal var. macrocarpa

Law, at their upper distributional limits on Yulong Snow Mountain. Specifically, we focused on the characteristics of
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residual chronologies and the relationships between radial growth and climatic factors (temperature and precipitation). We
aimed to identify the main climatic factors limiting tree growth in the area and detect differences in growth responses to
climate among the studied species. The following results were obtained (1) Temperature and precipitation were the main
factors affecting tree growth at the upper distributional limits on Yulong snow Mountain, but the effects varied according to
tree species. (2) The radial growth of L. potaninii Batal var. macrocarpa Law was mainly limited by temperature and
precipitation during the early growing season ( May—June) of the current year, and was positively and negatively correlated
with temperature and precipitation in May and June, respectively. (3) Precipitation during the early growing season of the
current year was the main factor limiting the radial growth of A. georgei, with a significantly negative correlation between the
residual chronology and May—June precipitation, whereas higher temperature during the growing season ( July—August) of
the current year positively affected its growth. (4) The radial growth of P. likiangensis was mainly limited by climatic factors
before the start of the growing season, showing a significantly negative correlation between growth and mean temperature of
the previous December and current May, and a significantly positive correlation between growth and precipitation during the
current January. Our research represents a reference tree—ring study of the Northwestern Yunnan Plateau, and can provide a

scientific basis for climate reconstruction in the area.

Key Words: dendrochronology; climatic response; upper distributional limit; Northwestern Yunnan Plateau

BEARA R A Z H B AR P R Y5200, A2 SR AR 29 o P T2 s e AR A R R bR A 25
RGN EEIG N T, TEEBRRA A B KB HAHABIE U R A0S |, AR5 TR EOR O P R i 2
RS R, R ARAE RS RO SR AR A R S A R R T

DAAEWFIE R WA ] A B8 25 S man i A AR A A e R AN ) e v 4 sl v 403 5 X Rt 2 2 252 iy [
F MR BT R AR K T2 B R > YRR B A R A 7 A B Bl B IXC, A X A
ARAG AR TR b BRAA AR AR R 2T 5052 B2 e . — A itk b BRAR A AR 1) A K 2 282 il 2
(R SEI RS 2438 KBRS A E R RIRESZ B K 52 m 0 IR R I 45 SR B 1 1A BRAR A A2 1)
A R A A A i 1O )RR 52 2 P AN s e, DR T P4 FRARE A A A X e g i T 5, BE A% 8 B 3RAT ]
RN BB A A A AN [) i PR g e AL A, o T A R U 2 A8 5 T OB AR A KA IR &

VLG AU o SR 7 0 e R AR B 2, O BRI AR R UK X VR AR AR I X TR B TR 4 A
R, Iz NRIE T30 A X sy T RARAERR 2T 5 I BRAR S . AT, TR 1 R P AL s S A 4R
FIWEIE AN Fan SR IR ARAERE BOBEER A 12X e 2 250 4R 4R P 24900 5, B @ o0 i 1T XA
AR TR L SR AR A PR T X AR, Bi Al Guo 543 S F AL 0T T X3
AR BR T R4 4 (ST R B4R vh 76 2 X IR T 1L X b B 1) rp b, rh Be R B R R ST AR D o AR AR
A R A A A i A AE XIS O 22 57, 8] — 1L Bk R JL BB AN RS, AR AR 252 AN R S fs
BRI T LR A R T L DX v B F A MRS L AR RS AR B2 | DATETF J AR S 5T RS T
BAASARRR T OR [RIAR F AR A T 5 AR T OC R BT A D o T)— iy DX [ R o e 0% 14 o 3 A7 7E 8 35
Z2 5, DRV TA [RIAR Aol 0 A i 137 2 S5 B IE AT 1) T 3T T 4l ™ A 52 M i b XA A AR Y 2 B8R IR

AT PALATE PG b i B e 55 L ik A L IR TR B I 4 B8 #2 (Abies georgei) TN YL. 5 42 ( Picea
likiangensis ) FIKRLLAZ ( Larix potaninii Batal var. macrocarpa Law) RWFFEXT 4L LI HE 5 B M iF o8 F By, 5
WFFE: (1) 3 AR ] A ARAE B )R 8] Y 22 SR AiE 5 (2) 3 ARl AR ) A 1 5 T 118 OC 28 B L4y Ao ] o
PRI ZESE 5 (3)3 ADREFAR ] A= 1 5 R K B 9 28 S Rh Al LAY 22 5 . BIFFE4RLE— 2B b SE RN S8 3 I P L s
JEBR AL | SR A A [T o Xof A 25 A Py g 7 2 55 DA B 55 Wi 2 b XA A 24 K 118 T2 B A e PR 7 S R IR A
I, SRR SR AR AR ISRV P b i S ARAR O RN BB AR AR

http ; //www.ecologica.cn



1134 SRR 25 BT = AR AR L R 1) A 1 B Ui B A 7 3

1 #MREFE

1.1 AR5 HESL

T T T B VLT PG GRS, 3 1 45 B e 19— 88 35 1, () Aot i3 2 RSP K i & 1w B85 0 3 e 30
BIHFEETE VKT X, HiAb 27°10'—27°40'N, 100°10'—100°20E Z 8], PGALIG 4 Vb T fe ik | 45 3 2 T 1 s s
Ly v 2 b B TET M RV A RV 5596 m, MEHRBE AR K, AN B BEE AR TE R, BTk
LR A . MARE S, TR AURIR LI (2700—3200 m) | 1A= K AL 4= (3100—3300 m) | JE 5 BT i
MRk 1 (3300—3800 m) F17 Ll #5 ) + (3800—4200 m) "), T /K SC I | IS AR, 75 E R 1B
BT S ALY R T 2000—2800 m 2 (8], A2 R i H Sk FE AR . 2 B HS ( Pinus yunnanensis ) MK K
2800—3100 m Z [0], A4t FTRASHRHT , BRI = mEis Lo A2 KRR 1R ( Quercus pannosa) 55 ;
T4 3100—4200 m 2 [8], 430 & L FE R My, F2 BRI #A ( Pinus densata) TRV A2 KA AZ |
KIRLAAZEE iR 3700—4300 m Z 18], A= 1AL RS ( Rhododendron lapponicum ) FENFAR) Y | JE M 28 EHL 2 1]
A3 A e

IR L Ab TR [ PG R 2 R X, A2 1 4 PG KR O 0 78 i 2 XSS sl , 20 TR 2 | S EL AT R A
[ R o ARAE I VLA G0 1951—2010 4R EE Bk AR 12.7 °C .1 A%, PR 6.1 C,
6 H i, IR0 18.2 C; K 6 , A PR K 5 965 mm , (HEF A/ FLARY), 84 6—9 H, 5
SAE[EIKERR) 81% (F 1a) , T 60 4F3K , WHYTAER TR B F- %0 & (& 1b) | AFRRK A Z i B 5
F(HE1e),

24 7 360
—— ZEAVHRR
20 = EZ: R S50 9/8 1 300
& M 1240 £
Ly g
g 107 ] =5
mf o=
f?é 1180 % &
o | #a
g 12 'g
o 4
~ 120 E
81 H H 1 60
4 [ [ 0
1 23 45 6 7 8 91011 12
H 4 Month
157 1600 [
3 =0.0148x - 16.6420 »=1.2069x — 1425.6261
R2=10.30 1400 R*=0.03
14 P <0.0001 P=0.2263
P E
=~ L
. e ﬂmg 1200
FE =3
& &g 1000 |
& &
12t
800 |
600

11 L . . . . . . . . . . ) )
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010
44y Year Ay Year

B 1 miIS&Kik 1951—2010 £S5 H#
Fig.1 Climate data from the Lijiang meteorological station (1951—2010)
a NZAEH SRR S A K b AR o HAERIK R

http ; //www.ecologica.cn



4 2 R

2
He

Eild 37 &

1.2 RIFPI SRR AR AR AR HAER AT

2015 4F 8 J FEE L F ARG EIRRE R AZ BTS2 MICRIAZ R REA i IR [ Prpds A4
¥ % (International Tree—ring Date Bank ,ITRDB) HRE S SR AEARUELT) SRR R s i ok K R
U, RIS S PRIEREAS BT 35 A5 B 0 — 2P | [) — B Ao ) SRASE S5 1 22 A5 R TE 10 m LAY, SR ERAR
WA 5.15 mm BYAAHEZEA &5 1.3 m Ab, MO [R) D7 1) SR 4R 2 N REES, 3 R FP R4 40 BRE, 80 MRS
(£1),

R1 MRERRESLR

Table 1 Description of the sampling sites

WFh /N ZJ%/E AR (/) 13/ m
Tree species Latitude Longitude No. ( tree/radii) Elevation
KA A2 Abies georgei 27°06'04.50" 100°1249.80" 12/24 4014
WYLz A2 Picea likiangensis 27°08'43.21" 100°12'51.95" 16/32 3610
KL Larix potaninii Batal var. macrocarpa Law 27°06'13.92" 100°12'45.96" 12/24 3647
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Table 2 Statistics of residual chronologies and common interval analysis
iER KA (IR TRLLHZ
Residual chronologies A. georgei P. likiangensis L. potaninii Batal var. macrocarpa Law
BEAR i (/FELS ) No. ( tree/radii) 12/23 13/24 12/24
A2 1L E] chronology span/a 1914-2014 1923-2014 1939-2014
SR U Mean sensitivity 0.257 0.147 0.288
A FLIX[A] Common interval/a 1955-2014 1956-2014 1959-2014
NFLX A GE T Statistics of common interval analysis
S5 —HR{iF M & 43 HE Variance in first eigenvector/% 32.95 38.99 52.98
FrifEZ Standard deviation 0.194 0.137 0.233
{5 L Signal-to-noise ratio 7.122 12.616 21.787
FEA BRI Expressed population signal 0.877 0.927 0.956
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Table 3 Correlation analyses between the residual chronologies and the growing season climatic factors

SEHHE Mean temperature [ 7K Precipitation

AR EE . S a1 NI AN 7

h KR WLz A2 j(% P KA ML= AZ j(% P
Growing Season . . . L. potaninii Batal var. . . . L. potaninii Batal var.

A. georgei P. likiangensis A. georgei P. likiangensis
macrocarpa Law macrocarpa Law
_ K5 —1

£ ﬁijk}ﬁﬂ;q( LA . 07) -0.007 0.004 -0.004 0.009 0.003 -0.032
Post growing season of previous year
SR A KT (YA 5—6
i{ﬂ‘:ﬁ:ﬁ?}]ﬂ,ﬂ( = ) -0.028 -0.066 0.523" -0.335" -0.012 -0.689
Early growing season of current year
Nz 3 3 /. %/ 2z 3 778 .
é{‘ftlfk i D 0.254" 0.018 0.105 -0.156 0.045 -0.062
Growing season of current year
WA A K S ] (4 4E 9—10
SRR (S A) -0.154 0.037 -0.208 -0.145 -0.127 -0.118

Postgrowing season of current year

T+ FoRIEH] 0.05 FKOFHY G

EIRRLLAZ LA, A AT R T BRI, A TR AR A2 B 1 AR EX R AV A2 R B A %
FRSRRH SGAR AT R I A4 A2 AL JEE G AR A9 T 12 S e, KAV AZ M SR oA b IR P IR LA N VT 25 42 085
400 m , i AR PFEE R 5 DRI A A 1 it s ) B8 AR AR S DA R, 2 A S0 I I 496 22 28 R B 4 59 A
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