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Abstract: Tree ring chronologies have been used as a very good replaced reference for the climate flux in the research.
Many academicians have already studied the climate change in the dry area of west and north China by using tree rings.
Only a few works have been done in tropical and subtropical regions due to relative low sensitivity there. There are many
ecological researches in Dagangshan State Forest Ecosystem Research Station in Jiangxi Province, it’s very important to
rebuild the history climate for the study in this area. So we selected the area for the study object.

According to tree-ring samples of Pinus massoniana from four sampling points in Dagang Mountain area, we have
established a comprehensive tree-ring chronology in this region. The tree-ring width series were measured with LINTANS
and its software TSAP (time series analysis presentations) , and the measured tree-ring series were crossdated and quality-
controlled with the software COFECHA. Using the ARSTAR software to get off the growing trend of trees, and then develop

tree-ring width chronology. There are three different kinds of chronology were established, including standard chronology
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(STD), residual chronology ( RES) and arstan chronology ( ARS). Comparison of chronology statidtics among these
chronologies indicates that STD contains more climatic signal. Statistical analysis of STD showed mean series inter-
correlation of 0.52, mean sensitivity of 0.27, and signal-to-noise of 25.70. And the tree-ring chronology was fit for the
dendroclimatologic study.

After conducting an analysis to the related and response relationship between radial growth of Pinus massoniana and
climate change-related factors, we found that the tree radial growth in Dagang Mountain area was significantly affected by
the precipitation during the growing season from July to September, which showed a negative correlation. On the basis of
response analysis, we have reconstructed the precipitation data which was proved to be reliable by the cross validation in
July-September of every year since 1892 in Dagang Mountain area for the first time. The reconstructing results showed that
the precipitation changes of July-September in past 117 years had been experienced generally 3 partial dry periods and 3
partial wet periods in Dagang Mountain area; 1895 —1902, 1908 — 1926 and 1944 —1985; 1903 — 1907, 1927 — 1943
and 1986 —2008. In addition, the apparent mutation variance of the reconstructing precipitation sequence in 1921, 1977

and 1937, shows that there is a phase change existing in the precipitation change trend in the region for hundreds of years.

Key Words: Pinus massoniana Lamb; tree-rings; precipitation; Mt. Dagangshan
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Table 1 General information of the sampling sites

Kk S 44 FR Sampling site name PR YK A GML AEER NZ [ 314 YPL
FEA R Samples/ (BR/ %) 30/54 21/40 28/46 26/47
TR Altitude/m 300 550 650 730
B Aspect ES ES WS WS-WN
B Slope/ (°) 20—40 20—30 10—30 30—40
SEXIABEA B Canopy density 0.35 0.5 0.4 0.4
KM EE Max. age/a 136 110 135 124

2.2 AREFRMEST

T R AR5 2 () FEAR JFH AN 3k o0 DK R AE ARSI R T IR 5 FT B 38 SUB AR, i FIRS 4 0. 001 mm
() LINTABS AFE5e T2 SGHAT TAHE SE R A . R FH R PR AR AR 48 4 ) COFECHA 2 X6 28 SURE AF45
AT A IS, I ARSTAN 27 2 X SERE IS P AR AT AR R A 7., ARG K 1L 5 R AR S R) b 5 A )
TR ARG AR PR T EE R 1 4 ASREE S B BAMEA B 5 90 — e G R Tt
T IS T, B LR B AR IR T B Ry 9 BRI 41K, HLS 32 8 A 56 R BRI 5
ERTTRMTH, RAHET G AEFEREE(ER2,E 1),

K2 ARNUSDERZEERNEIEFUESHRLALXBFTER

Table 2 Statistics of the combined chronologies and common interval analysis for Pinus massoniana in Mt. Dagangshan

FEA i Samples 62
4EFKJE Chronology length 133
AN FLIX[A] Common interval time span 1916—2007 4

STD RES ARS
S HY U Mean sensitivity 0.1586 0.1864 0.1470
¥R Standard deviation 0.2347 0.1651 0.2326
—Br MR B Ord. 1 autocorrelation 0.6857 -0.0140 0.7070
T} 1] - 241 KH 6 2250 * Mean correlations between trees 0.358 0.320 —
5 LE * Signal-to-noise ratio 25.702 23.435 —
B BRI F M Agreement with population chron 0.963 0.959 —
55— RS IT b 25 ¢ Variance in first eigenvector 39.97% 34.28%
Csss >0. 85 MY FAE(Y (BREL) Year SSS reaches 0.85 ( Sample size) 1892(9) 1893(10)

L] X 8] (1916—2007 4F) 140k 51

2.3 "k

ARSI FH G Bk R BE B R LUK X S5 9 7 B EL A4 0 (27°49 N, 114°41'E iR 97. 1 m) 251
BERE, HEHL 1963—2007 4L 454 19 A PR H ¥ Eemnii i  H F s R B SR R, R
S ZAES e (K 2) AT AR 1 X — X 7—8 A My & —4E P iy i T 21T, MK 2 50 sl
AL G A AERE KR 17 % 2247 ,4—6 A BRI K, LT i 24T B K ) 449% , %X 7—9 H K #OR
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Fig.1 The combined ring-width index chronology of Pinus massoniana in Mt. Dagangshan
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ST I BRI AR Fig.2 The statistics of month average temperature and month
3 BKENEZSKI total precipitation in Dagangshan area
3.1 RSN TR CR

LA R IL R STD AF A RES 4F 2 50 X 1 BUAH &2 HT B 187 43 M A9 25 5, 26 VT PG Kb L b IX, [
A SRR R KT 79 H MK &5 SR AN STD 4F 38 14 AH 5¢ 28 BRI N 28 55088 5
(43) HIEREO-0.557, 55 0. 001 F95EKT . FoFJ™ 46 Mo I 1 G b A BF G 1) s 2600, 750 4
A 53 AUT W NG B IS i S S S R

KL B K R 3—11 A Hirp 7—10 A M A K2, DR AMELR T8 B 5 244 7—9
A kK &R aAEE,

AR A A AR (0 1 S HT , 7—9 A A K B RE B ZR Y, A K 23 ) i i ] DA SE R A AR K30, R
BEAR B SEAE A 25 1 FH ST R 5 | 4% S th S IR0 R (EL s — B30 14 A8 /K L AN DRI Ul /> | 7 3 /0 W £

http ; //www. ecologica. cn



2276 A E = 31 &

RAREALEA A TR WA VR, K B i <AL= B R B, CO, A M A Z B S BOL ST %,
WO A Y A A5 3K — I R B R SR BAROG . Pt vl UL AT S i 7 R b A 4 3 5 B Kk e B G R LA Y
AP TES , Td B H 00T, SR AMEAR TERE S AR 10 AR A KR L IEAR G, EASC R BN, ok
WFFEECY AR 7—9 Ay pRR KR T HE

£3 AHWDE#RSTD £FREAREAMEKERNEXRE

Table 3 Correlation coefficients between combined standard chronology and precipitation in different months

55 Tndex 7 Spring 5 ZF Summer FZ Autumn 47 Winter

(3—H) (6—8 A) (9—I11 A) (12— A)
A5 REL Coefficients 0.165 -0.295 —0.554** -0.279
545 Index 3—4 H 4—5 A 5—6 A 6—7 A
A3 RHL Coefficients 0.270 0.192 -0.098 -0.230
545 Index 7—8 A 8—9 A 9—10 A 7—9 A
HHFEZHL Coefficients -0.272 -0.601** -0.642"" -0.557 **

s OB X )L 999% Y i K

3.2 RRkEEdE

FE IR SC A BT A A L ST T AN STD AERAGES M4F 7—9 H oK i iR et A 7 e .

Y:e(-oA 308X+5.115)

A, Y & YAE 7—9 A REK S X AR T B TR A

L K I R T FEAYIR 22 5 RE=0. 675, F 85 1 5 920 7 5 [a] i AH S R 80 r 4 0. 569 , 48
i 0.001 [y & E MK T —Br 22 M R ECN 0. 229, KK F] 0. 05 & /K, i F AR /K & 5 7 51 5 52y
ITE AR AL 0 — B AF T 25 57 . BTSRRI (B ¢ 4 3. 607 , ik 0. 001 1Y i PR KT A48 7 91 6T e
KA T Z MR R 32. 3% . K ZE R, Sl R ELAR DRV RN, SAh, i E AR 45a Ok
7—9 A KoK SEME - BE R 125, 277Tmm, bRifE2E R 16. 893, brifEiR 254 2. 464, T AR 5 51 4 7 72 o
B 45 AR BB K S YA R 124, 464mm B2 A 10. 089 Bl 228 1,472 AT LLE Y, # A8 45 B AR vE IR
ZEEISMME /N RN 25 R R E R,

160 — — gl ——— W

—_
P
(=3

120

ReskdE Precipitation/mm
>
S

1 | 1 1 | |
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Fig.3 Comparation between reconstructed and actual precipitation values from July and September in Mt. Dagangshan

M3 AT AT Rk i S S L B B i R 0k . SR B, R R A TR 5 2
Brimad TR KF  SRWIZE T R U AT SRR, Al T B RARAFE S AR KO b L XS4 7—9 A K
HEH, RIEEERE, TR I AR K 79 A RIREK R, I ALy R E A 1892—2008 4FYLPY
R 7—9 A H KR (K 4)
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Fig.4 Reconstructed precipitation series from July to September in Mt. Dagangshan and the number of sampling

4 BEXEEEFIINTHIFT
4.1 RHES N
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WAL E R (E5) o Z TR 3K R 3a, 3R R 283240 K I 3145 i R 7K Ei {85 S (B =2 [ () A
Kt diedif, ol K- 1 0.001

P 5 rh R O K e L b DX R K i 3 AR BT S i 4R, QSR DL 3a W B - EAE 2 4R ME
(123.47mm) Dh_E BT BRI, LUT BB T80, WK i X 7—9 A B K & e 2519 100 24 Rk
01T 3 M TR 3 AMRIERT B, i, 1895—1902 44 T+,1903—1907 4F-ARIE , 1908—1926 4F-fk T-,1927—
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Fig.5 Reconstructed precipitation in Mt. Dagangshan during the period from July to September
HE R (M=123.5) , BL i (0=8.82) ; A4l FHH A EFREK AL, KTy 3a 3 P39 (H

AR ZK i T U - (B, S S4 (B A0 B A H BRE 1937 4F {E R 146. 25mm, T 47a AT BESE
DREZK (123. 47mm ) fhi 5 22. 78 mm 5 AABEZK 52t T B 5 (4 - (R, T 398 1% e /IMELHE BRTE 1963 4F {H
102. 66mm, LT 47a i BT B K IRAIK 43. 59mm , et 10 BT HH >l 1986—2008 4F, #F4E T 23a, -3 FEIK
HON 132,46, LT 47a i BeSi K B 5 7. 3% 5 i dc K (0 T I8 1944—1985 4F FF4E T 42a,F
PIREIK A 116. 47mm , FUIT 47a SRZ B A 3R K 5. 7%

4.2 FEKEMRA B

A FE R U 3 ¢ K5 A0 5 R K 1 7—9 A BE/K R B AP AT T RARK G, 5 R R, Kk il

HiIX 7—9 HBE/KEAE 1921 54,1937 4F J 1977 2 & A B I0 7 2258748 , W B A7 LUK iZ L IX [ /K B A Ak ka3
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FAERTBOEAEAL . 1921 AR LI, MK i i SR BEE/ N 1 1921—1937 4K B f 3 I MR B2 AR HL 22 B+ JLAR
AR PRI ES A5 IAE 1937 AFRTJR MK K A T i 2 /DRI SRAE 78 1979 AFRiTE Bk SRR T i 2

HIRAE

F4 AHWLT9 ARKEREREHFMH

Table 4 The years of abrupt change in the reconstructed precipitation series in in Mt. Dagangshan during the period from July to September

WK Slide step/a ZEARAFEAy Abrupt change years

10 1921 1938 1979
15 1921 1938 1977
20 1921 1937 1977
25 1918 1937 1977
30 1936 1977
35 1936

H 5 2878 15, Year of the strongest abrupt change 1921 1937 1977

5878 77 17] Abrupt change direction W% S AL

5 itie5%&iR
51 g

HAT, A3 E AT S Y T b DX R AR AR A0 M 2 I F 5 20 o G R i) LA DXt A oo s 2
RIS X, BB A BE R, WA Z ] () AR A, 1T ELAR 8 I A AR 2 W b A AR 58 R T B, AN 2 v . 5
B KZERESAE WA Z B TP 1 AR TE T, A5 558 A TR AR5 SR 2= BT, OAR A
FEALERE T S ML WD 2 — —— B RRAME BT X 52, Kb AR XA P = & i A R A A 22 ) A A
BN ], AR 2 75 A T AR oA B S S A AR A, 75 B — 2B BRI AR

F T VLG KB LR DX 5 2 ok 2 B AT 5, i S AR5 ol A 22 20 A 1 2 38 15 0 1 L3R, R AR DX B L TAF
PR 15 B 0 22 AR, R G o A A S A R S A X ) SRR AE I B — 8 B 22 5, S M A AR AR 58 58
1) 55 A5 R (A AH DG R B, T B T 9 9 O 25 i R R /DN, mT e EE A A SR RS 6 B A2 B

AR S B FE R 1) A KR PR T (R 6 6 2R 5 12 b IX R ) A2 1) AR K A P P RO A G 6 R 1 Y 4%
A5, X TR N D AN E AR, ok Rt R, BB KA 11 b XK
SRAS AR = 5 AR J T ) iR o | 32 8 A R AT 30 BRI, WK B SR 8 o PRI ] g A B o A=Ak K]
TFHYFRAE], SEOH R A S5 R F5F 45 A A9 A K P2 A AN [ Al S i 4 5

A AR AR AR ML IX K AE 20 20 50 ARARHT Ik — =, 50 AF K 2 60 AR IT 4R 182D, 60 ARARA S5 U
b Ay ETE, 70 AR TR A RARAE , 80 AEVS IR IA EFFC L AR T ISR, B e
WK B 1L X AFFE I 20 120 20 ARFRRE KA 2 306 1 19 20 90 4R 20 HHE289) & 20 122 50—70
AR KARME I, EAh,20 20 80 AFARJE B =Rk i W I, AU 258 S 8B B EF 45 it —
B, LA LBRSE BT PG i 1L X K 81 1 IR B B B AT SR
5.2 45iB

ARSI PTG K B LLPK X B ARAR S8 W0k, T 820 IX 1 4F DL Y S 284k, I 40 AR (AR AE . i 5
WFFE A5 H AR LSS58

(1) 38 5 AR LA R AR 38 5 B F WA OC /0 A R 1 43 BT A5 1, ZE VPG DR i L i X, Bk 2B K
XTI AN A K R A B U R 5 24 7—9 H K R AR 3 HHC R -0. 557,35 0. 001 1448 & K
-, H B WA A A AR B2 7 S X — 25 R S AR AR Ik B IX I AR AR AT 4G R — B

(2) EIRFH X IREEAAE R A A T 241 1892 AELISKAY 7—9 H /K, 2258 AR I R I, a7 51 2 L
TR 1Y, F R A A5 R FTRE Y ZEVLVE R i L b X A TR AR AR A2 R AT AT T RS, AT LUK Y 1l
A A2 S SR B IR B
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(3) FHALER R, Kisd I X 7—9 H 0 By BEK AR AE ST K1 117 4F R &5 1 3 M T 4. 1895—
1902 4:,1908—1926 4F-Fl1 1944—1985 4, Fil 3 AN B Bz : 1903—1907 4F:,1927—1943 4 J& 1986—2008 4F,
AWK ETFHIE 1921 45,1937 4F 1% 1977 42 & A IR A 7 2258748 | R B A 4R DRz X R K A8 ke 34
FETER B e AR Ak
. B34S B b E R B AR P BT oK S e o 51 R LA B R B A = R0
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