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Characteristics of tree-ring chronology of Pinus koraiensis and its relationship

with climate factors on the northern slope of Changbai Mountain
CHEN Lie, GAO Lushuang, ZHANG Yun, ZHANG Sixing, ZHAO Xiuhai "

Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China

Abstract: We used the dendrochronology method to investigate the radial growth of Pinus koraiensis response to climate
change in the poplar-birch Korean pine forest and linden-Korean pine forest on the northern slope of Changbai Mountain,
Northeastern China. The result indicated that the radial growth of Pinus koraiensis was sensitive to precipitation and Pinus
koraiensis growing in two forest types responded to climate differently. Response function showed that monthly total
precipitation in current July and previous September significantly positively affected tree growth of Pinus koraiensis in both
forest types. In linden-Korean pine forest, ring width was also significantly negatively correlated with precipitation in the
previous July and was significantly positively correlated with mean temperature of current March and Spring. Ring width in
poplar-birch Korean pine forest did not show any significant correlation with mean temperature. Point year analysis confirms
the result of response function analysis, indicating that precipitation in the current growing season and the end of previous
growing season positively affected the radial growth of Pinus koraiensis, and temperature increasing in Spring positively

affected radial growth of Pinus koraiensis.

Key Words: dendrochronology; climate change; radial growth; Pinus koraiensis
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H 20 20 Lok E A i X TR A 5, 1900—1999 R EE T 7 2 ¢, [, AU 2R 38 b IX [l R K
ARt M RIFL ) TR R K SR G N F AR B R 9 A KA B B, WA TR A &
A K SANRIREE AR Y DRI R WA A S SRR N A E W B ARG R Y AR
AT LA B RN 23 ] RUBE B 8 A AR R AR AR R 52 i), MAHILEE b i % 2R 5 725 A 52 e v AR A 1) it
TERERR R BT 5 N FUHM R FORMER A E K 5SRL N FRI R B E A HE,

K L X A AR PR Z 2 T AR 3 AR e A I R i X 3 2 — 70 LA A7 S8 g 10 5 L 2 AR
R TR E AR AU X B A S R G AR B S S AR AR KO R BRI X DA X (R 4 F
FELAE P TR (1300m Db ) AF AR sUbRER (67 B (2000m ) B HERRT | IR T34 3t DX A A 58 F 5 A4
XA/ R T AA AR A L X K S b PR AR Y, 20 A IR S00—1100m , £1 P 2 12 R AR T 1) i
Ffr, AT AR BT BREAN AL KA S i 56 R AT 3R, BUAS T — @ AR R T A 2O A A K
VAR DX 5 A 21 A A A A S A i g WL R 9T 38 AR 2D

AR SCUIA AAEAR 2 05 AR 17K L 03 4 s XA ) AR R0 g R o £ W A28 1) A K X S A A8 Ak 1Y)
M7, 2 Xof 2 1t DX L A R A, oA T o A A A A8 Ak e 8 i 21 4 A 4 SRR B
1 A *E
1.1 BF5EXAR L

K LA T3 E AR X 5 S A B T B i 28 FAL , JE 2 41°23'—42°36", AR 48 126°55'—129°08, /&
KEIZ 2K AR ETS RGN HIX 22— AHL XS5 & T2 Z2 K2 i 1 Il KRR =, B 4
FIEVMNEA , B Z IR 0E 22 R A0 B e, 2 XK BCIR LA R s K e i, A AN IR IR R4, 4F
SFHRIEN 1.18 C, 4 BFFEKE N 600—1340mm, MK ZEHPIER Z 6—9 H MoK i b SRR K &1
80% , AFAAXIIREELE 70% Zitq

K P Ll X T B A — AR HE AR 500—1200m 22 8], BARRZI AN A] 35 1400m,  £T N 5 - Y FH i (1)
SRS XL B3E R IR RS, 4TAN B TR FE i RIS | 2R R HE K RE R R
MR PE - 43
1.2 FEACREE

2008 4F  FEMHELLAAAR(HL ) AR LIAAR(H2) N, 7350 8 5 A4 20mx20m A7, A 7 IAMOE 12 1Y
ZIAS FER AL (B HTET 130cm ) FH A KA ORISR AR AR B BT AR REAS . BBURE 7 1) 5 Ll e 39 1) 3 1, DA
WEG I ) B Y AR R BRI . SRR LI 2 /DR B 30 B, 2 RE D B D ORI R A
SR, ATAERE Dy BT BEDLANBURE A  SRAE SR L2 1,

1 RESERER

Table 1 Description of sampling sites

FE g5 AR G )3 4K/ m REACRE (RS BR)
No. of plots Forest type Latitude Longitude Elevation Sample ( cores/trees)
H1 LU TARVN N N42°20. 211" E128°05.705’ 784 56/30
H2 LECEEARSIN N42°13. 684 E128°04. 573" 1042 60/30
1.3 AFEREN

FERR G [, KT FFT S LLA B AR AERE 24 50 BT 023K, SR e DN 2 408 6 B 5 28 SUE A, AR Scis
LinTab5 5850 HT{XARTE 0. 001 mm /KF FI R 4e S BE A PR UEI £ A 45 09 a1, 1] COFECHA F2 7 Xf
LMEFNEIE— SR SIS IR R IR, AR B8 HI FE SR 26 R4 50 ANFERS H2 FE S 27 #
B 52 AFELS

AU ICiE A ARSTAN B4 R 35a BRE S5 sRBR IR S A DG P A K e 35 (TR PR %) |, IF X
AR TS LU 2 G PR HEARE 3R (STD ) o SRAE s DRI P B2 3, A% A [ 5 S B8, A o3k 5 40 X A
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ARAARAGRZNE, SCLAR ] 3 (4 1 B R 2 a3 7 S 2 E AT R AR AL, ASUSUE - 34 8 22 (E P 91 &
IZEMHAFR (RES) o W1 RES BIGETHHRHIEEE 4T STD (3K 2) , A SCH] RES AU ZLA Ay A2 18] A Kok 2 A
5 SRR

K2 OMRELTEEFERGITHHER QX E (1930—2008 ) 547

Table 2 Statistic characteristics and common interval (1930—2008) analysis of standard and residual chronologies of Pinus koraiensis

FERL Sites H1 m
RIS Chronology type STD RES STD RES

A FEAER X ] 1951—2008 1925—2008

FiE2% Standard deviation 0.1854 0. 1706 0.2288 0. 1600
-5 Mean sensitivity 0.1795 0.1916 0.1834 0.1778
— v FAH 2 22 8% Autocorrelation order 1 0.2991 -0.0275 0.4943 -0.032
W 5544 [E] 4 K 222X Mean correlation among radii 0.576 0.594 0.604 0.620
{52t Signal-to-noise ratio 4.147 4.590 5.903 6.697
FEA BRI FEE Express population signal 0.806 0.821 0.855 0.870
H—F 1 4 J7 25 Variance in first eigenvector 34.81% 36.67% 39.35% 41.51%

1.4 SEGORRIR

ABIFFE e T K P L DA YT A G vl o G ) P 23R R0 B K B 2 AR R, R Kendall ' Al
Double-mass J7 357 K6 XG5l A GBI BEAT ) —PERG B8 | 45 5 2 I A6 VORI G Rt ML € 28 A S A 35 49 43
A, vl FHSRAR R AR AR AR 1k
1.5 BdEanr

AR FH ) N7 R Rk o AT R R AR X A ) R OC R, SE T o B N B A A 5T 2k R RO
DENDROCLIM2002 #2758, i /K7 P<0. 05" DI 98 R AR AL K 52 812448 f E— 4R SR 7
IR SO SO E—4E 6 A 2244 9 A (32 H SURAS R (035 A SF- 238 B A 0 oK i) S5 4 hrief
AEFIEAT R R PRECI T, TR SR PR AR AR A ) (0 5 B R R 5 I e S A8 S Y U I
2 #R
2.1 AERMIEARGIHRE

SRR (MS) R AEFE T8 B R AE AR AR | 3B S W= Ak (0 4 L 0 AR A B A AR Ak, HTL R H2 fRSF
HUR B e (R 2) , U IHZIA A E R A AR b iU . NET T AT LA B ZE R AR (H2 ) AF 58 58 BE (%) % Bl
FETE R, UL H2 Y BLTAR IS A T AT 5 SR F B0 A Mr . IR A S5 0 22 ) M DG R B 14 31 0. 6 (36
2) , UL AT ) A AR G S e T S AR Ak B — e . S A0 (5 M e BEAS A9 AR A 3R 1 AN 2 — 32 il o0 B

1.8 ¢ — HI1 RES4E# 1 60 1.6 ¢ — H2RESAER . 60
FEA R JE¥N

1.6 - 150 = 14t 1 50
o) <
— lL4r ° — 12t =
= 140 o & {40 3
o [5)
“or2t g Kot 2
& 130 § & 130 &
E 10 2 £ gl @
" 20 Sﬂf_ = 20 B
i@“ 8+t 1 o @3 6t 1 ®
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Fig.1 Residual chronologies of Pinus koraiensis in poplar-birch (H1) and linden-Korean pine forest ( H2)
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2.2 AR AR SR A 5 A e R

TEAGMELIARAR I (HL ) | ZEAS BYAF 5 58 B2 M- 240 B AT W2 ORI SCSC 2R (181 2) , Z0HA A A7 58 BE F1 25 47
7 H5E—4F9 ARFEKE BFEMCKR (K 2), UEHITEMELIRAAR, il BE AR R W 200 AR K i 2
T ELRARIAR I R A F2 52 AR A KRR DL P ARA RFRFEK ISR  TERB B R I ZEAA PRI (H2) | 2R Y
SRR TERE S AR 3 4 AR O B IEAHSC (181 3) , B AR KR FTAY TR LA AR A BRI . %
KT, LR PR R SERE MG 4F 9 6 7 F 5L B IEASC (18] 3) BRI AE R A [ KO 2T A A 3 T 25
Rl ZERA R AF AR S8 B b —4F 9 A RYRK B B F B, 5 L —4F 7 AR R B E AR (K 3)

037 o 051 wx .

0.4
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-0.2
3 -0.3-
P6 P7P8 POPIOPIIPI21 2 3 4 5 6 7 8 9 P6 P7P8 POPIOPIIPI2 1 2 3 4 5 6 7 8 9
H i Month H 45 Month

E2 HHIAMMANLIREEERESEEFHXR
Fig.2 Response function analysis for the relationship between residual chronology of P. koraiensis and climate factors in poplar-birch
Korean pine forest

* 7E0.05 MK A6, p R —4F

05 R . 03
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F% 7J( *

L -04L =
P6 P7PSPOPIOPIIPI2L 2 3 4 5 6 7 8 9 P6 P7TPSPOPIOPIIPI2L 2 3 4 5 6 7 8 9

A 4% Month A #/ Month

B3 BRMARKNIREEFRESERFHXR
Fig.3 Response function analysis for the relationship between residual chronology of P. koraiensis and climate factors in linden-Korean
pine forest

* 7E 0. 05 /K L 3 AH 2, P SRR —4F

2.3 RHIEAES AT

FEA SRR IE S B 1960—2008 4 (8], AZHELTFAMK (H1 ) B S PNLZIAATE 1968 4F HBE T A8 4E 00y, 4 4F A4
K& 0. 735mm, BRI IFEARKEFEI T 0. 4mm, 35 20 Bl 4F 0 19 e 41k, & B0 1968 4F 24
AET7 AR E—4E9 H MR AR R T I s K 2208 50500 373 mm A1 570mm (&1 4) o [AIAF, 1968 47 H
D3 IR B A D7 SO (B 4) o X OB Y 4E 7 A IR AR K S5, LA S B —4F 9 H I BE K f /b 2
AR R L MR LT A AR (H2) BYZLAANITE 1970 4E R I B AS 56 55, {UH 0. 619mm , &8 7 4F -3 4F
AR EFEANT 0.38mm, 1970 4F 3 A 439 A XSRS T D5 S P 347KF- (IR 7°C) (B 5) o fERE/K T I, TBis
FEAELL AR IR BRI 244 7 8 A Ay, i R AL AE KA . —4 9 A ,1970 4E1% H 2R K B 3548+ 15
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Fig.4 Single year analysis of monthly precipitation in 1968 and 1970
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Fig.5 Single year analysis of monthly temperature in 1968 and 1970
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KR 2 W B IEA DO R
3.2 RPIEAERIAR A AR RS R P O AR B B

0 1 1B BT A A7 3 20 A AT 3 RS A A K 2 i, DT 36 S T W 7 o1 RS R DG A 2 28 e
TEAE AT 4 SRR W TGS TERAHE (HI ) BB (H2 ) ZLRABRIN, 2547 7 A F1_E—4F 9 H AR 0 25 DA 58 Y
ERRIA , TTHE— 2D B0AE 10 5 pR BT AR BB A5 5, B AR AE R FE DL b — AR A R R AR K R DR E 2L
SRR TERE M E N . AEREIN S, AR R (B AELIRA AR ) AN AR L (R LA AR) fi A o 2 TR I
AERC Y EE RPN S FNAR SO 1O bR AR L K TN ORI T4 SR — B, AR 2R FE AR AR R K R LAY I A S
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