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Abstract: In the context of global warming, the responses of tree radial growth to climate factors usually vary with the
regional dryness and wetness. Qinling Mountains is located in a climate-sensitive and ecologically fragile region, whose north
slope and south slope show different climatic characteristics. It is essential for accurately predicting the impact of climate
change on tree growth by analyzing the response of trees radial growth to climate factors and drought events in the context of
climate warming. In order to explore the response of the radial growth of Pinus tabuliformis in the Qinling Mountains to
climatic factors and drought events in different moisture conditions, we collected tree—ring cores at four sampling sites on
the south and north slopes of middle and western Qinling Mountains. We analyzed the relationships between the chronology
of Pinus tabuliformis and climate factors at different sites by using the method of dendroecology. Indices, e.g. resistance,

recovery, and resilience, were defined and used to explore the coping capacity of radial growth to drought events. Our
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results indicated that; 1) in western and north slope Qinling Mountains, the radial growth of Pinus tabuliformis was
negatively correlated with mean temperature from July to September in the previous year and that from May to July in the
current year, and was also positively correlated with monthly total precipitation in May. On the south slope of middle Qinling
Mountains, Pinus tabuliformis was positively correlated with mean temperature from February to April, monthly mean
temperature and mean minimum temperature in September in the current year. Pinus tabuliformis was also negatively
correlated with monthly total precipitation in April. 2) The main factor restricting the radial growth of Pinus tabuliformis in
the western and north slopes of the study area was the water deficit caused by the increased temperature in the growing
season. The limiting effects of temperature and drought on the radial growth of Pinus tabuliformis in the south slope of middle
Qinling Mountains were significantly weaker than those at the other three sampling sites. 3) Pinus tabuliformis in the north
slope of Qinling Mountains showed lower resistance, recovery and resilience to drought events than trees on the south slope
of western Qinling Mountains and on the north slope of middle Qinling Mountains. In the future management and protection
for the trees in the study area, more attention should be paid to the growth of the trees on the north slope of the western

Qinling, and the trees in the middle Qinling do not require excessive manual intervention.

Key Words; middle and western Qinling Mountains; tree—ring; radial growth; response to climate; drought events
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Fig.1 Tree-ring sampling sites map
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Fig.2 Monthly mean maximum temperature, mean temperature, mean minimum temperature and mean precipitation in the study area

from 1960 to 2017
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TR ARAR 1] A AR TR e 37 A A JE A H8 A < 47T T (Resistance ) FIPKE J7 (Recovery ) , 7331 AL
REARTET PPl R R IR T DL R AE K BE ) o IR A Schwarz 55125 £ Y 1B DPAS 5 ik 31
BV Z W (Recovery period ) | A= 4 Ui 7 i ( Total growth reduction ) | - 34 4= K ¥ /D 18 ( Average growth
reduction ) LA S P-4 1R 2 3 %2 ( Average recovery rate)4 N8R, o MR AL KAE T 5 R 4B R 88T
AT RS I B B ] 5 Sl A R DA A ) DA ) — A A IR IR A R, B PR T 7 g
PR 5 P4 A A D i Dy AR R BEBR MR M, el TR N E R B AR A 2 T R R AR
PRI 3 R g - FRAR AR R 8D R R (S5 T 1 IRAIRIT 1) BR LAVKSZ I, SRR A2 3 PR~ 42 4 A A R 0 ) i
R BB EIBUS FRARRYIKIZ 3] (Resilience) Y55 F 1, 4 HRE SO0 S8 xR 3 S hR Lk, T Ae+
TR R AT AR AR AT L SE ROl 5 PR AR AR K SEBR AR KR 1 KR S S8 W S bR
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Resistance=G,/G ., (1)
Recovery=6G /G, (2)
Resilience=G,./G,,.., (3)
Average recovery rate = ( 1 -Resistance ) /Recovery period (4)

X, 6, FR T AR STD 4FRME, G, 1 G, 058 T R F L AR 5 4F RS 5 4F STD 43R M5 AR
I

2 HR55%H

2.1 WHAERASEL

R 1 AT, 4 DR PR AE R R G R E Z (R 22 S B W . (5 MR LE (SNR) 7E Z)Z fimih 39.485, H
U MWS(25.1) NWT(16.962) SMS(13.091) , 44FE3# SNR ¥J4b T4 i /K, Ul B RE A 5 & 9 3R BE {
S HEA SRR (EPS) KT 0.85, RIIFEAS T % 5 5 B A G AU SR SUARFRE ; Z)Z Zb W) [H)F- 2440 O¢ R 2K
(r3) ek, H & SMS MWS NWT, FBHTE Z)7 SMS AAR [ A K RBAS 5 47 b 2 WS A A A i — Btk . P
SMS \ZJZ WRifE2E (SD) RSB0 EE (MS) ¥R Tl NWT MWS, EVATTF , P50 Hh DR ACfL & 31 2
5B H AR ) A KX S A R SRR B T

Xt 4 AFEHD I — B Z24E L AT Pearson AH3E , 455 & F SMS F1 ZJZ SMS FI NWT NWT Fl MWS f)— 22
AERZ AR I 0.01 /KF FAH B EHAH 217 5 NWT MWS ) — [ 245 2 [ 2B A7 0.05 /K F Y 2
ARG (3 2) , FRBRE S RIS AL K A AR B e i AR A A e i i — 35k (1 4)
2.2 BREAER ) AR A PR A il 7

S FEHE STD 4838 5 FRIAHDCOC R /T 45 R R W (18 5) , SMS REARRR ) 2B K 5 HT—4 7 A F S
T Y A I B AR Y B AU E (r T -0.396—-0.286) , SRET—4F 9 A i m AR
TS (r=-0.294) , 5 44F 5—7 H 0PSRN 38 5 i AORL0 3 A 6 (r A T-0.471—-0.412) ; ZJZ B
AREE AR HHT—4F 7—9 A VP34 A4 i s AR e 3 UG (r A F-0.439—-0.291) , 5 44F 4 A °F
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P d5e R AR A 5—7 AR AR AT 2 e AR B U OE (r AT -0.468—-0.280) s NWT B A AR 1] 4=
K HH—4FE 7—9 7 BP0 HT—4F 7—8 J B PRI AR R AT —4F 8—9 H M F- ¥R m i 2 B & i
FI (r A F-0.395—-0.278) , 5 244F 5 A (73R 5 35 FURIE (r=-0.402) s MWS BEAR R [ K S5 RT—
A8 H AR S W DG (r=-0.370) , 55 294F 2 H A9-F 38 SR APE Y AR AR 4 4F 3—4 H W
PR B MG (r 4T 0.295—0.351)

R1 HEHE SRR EEHE

Table 1 Information of sampling sites and chronological characteristics

KA Type AT KR IE Mhf AT
S Latitude 34.44°N 34.14°N 33.95°N 33.23°N
Z8% Longitude 106.14°E 106.52°F 108.58°F 108.36°F
K Altitude/m 1994 1400 1600 2065
FEA R Sample depth 53 46 73 72

A FEIX [E] Common interval 1863—2017 1929—2017 1844—2018 1874—2017
FRif2E Standard deviation( SD) 0.377 0.303 0.201 0.170
{7 LL Signal to noise ratio( SNR) /% 13.019 39.485 16.962 25.100
S EBIEE Mean sensitivity ( MS) 0.223 0.296 0.136 0.138
FRAG KE T HIAH 26 2250 Mean correlation coefficient among all series(r1) 0.310 0.473 0.200 0.206
TR} ) SF- 25 46 2 Z2 %0 Mean correlation coefficient between trees(12) 0.669 0.774 0.661 0.576
TS S4 A0 56 2 %0 Mean correlation coefficient within trees(13) 0.301 0.467 0.181 0.195
FEAR BRI (55 Express population signal (EPS) 0.929 0.975 0.944 0.962
— By A A R KL Auto-correlation order(acl) 0.657 0.190 0.623 0.527
S— TN 5 ) 22458 Variance in the first principal comment (pel) 0.356 0.519 0.234 0.291

= fURAE 0.05 /RSP BFHISE s =+ fURAE 0.01 ARP BFHIK

* 2 STD F£XR—MEF5IH Pearson 1% R

Table 2 Correlation coefficients between the first order difference series of STD chronologies

SMS 737 NWT MWS
SMS 1 0.578 0.592° 0.246
717 1 0.287° 0.272°
NWT 1 0.462"*
MWS 1

STD : R #fiE4E R Standard chronology ; SMS . 11 J11;Z)Z . SRk FE ;NWT . B 1. & ;MWS: R E 1

SMS WA A K 5 2445 5 A 17 A FRK R B35 IEAHE (r A F 0.314—0.369) , ZJZ BEARE ) A= K 5 i
—4E 9 HHIRY4AE 5 ARRKE B E AL (r 4 T 0.316—0.372) ,SMS | ZJZ 4E 3 54454 A PDSI Y5 IEA ¢
(r AF 0.206—0.572) , e H LI 244E 5—7 A B3 (r T 0.468—0.526) ; NWT R AA ] A= K 51T —4F 9
HFIAE 5 H oK B3 A 5E (r /v F 0.276—0.348) , 545 1 PDSI B2 1EA X (r /v F 0.248—0.469) , JLH: LA
Hi—4F 9 HARY4E 5—6 H B 8 (r T 0.422—0.469) ; MWS 432 5 44F 4 H /K B3 EAHE(r=0.32) ,
5 PDSI AR EH KRR,

2.3 REARAR AR R R S A R

TSR R FW 3 AL M A T 52 Y HCHT ) R BNAE NWT e, 78 SMS 555 (Bl NWT>ZJZ>SMS) ; &
AR R PN AE SMS fie i, 78 NWT f A% ( B SMS>ZJZ>NWT) 5 -2/ B 7E SMS 1 ZJZ 4b %y —= H.
PIE T NWT;3 MHEARZEA R W NWT BEAAR [0 A K6+ R A HEBURE J1 5 , Hk ol Z)Z F SMS (& 6) . BEA
XTSRRI E J17E SMS 5 ZIZ 8 —50, ¥/ T NWT; P9k & HR R BN ZJZ F NWT 48008 —5, 1
=T SMS, A A T 2 AR AR e ) BVAR R I R SMS 55 F NWT F1 ZJZ (Kl 6) .

I AT AR (2000 45 ) BAER [ AR K I SEBR K 50 ) 5 58 A PR ELR Z B (T 7) , #E SMS Xf
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