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Abstract

In this paper, the Ginkgo tree wheel width chronology is established by using the Ginkgo tree
wheel sample core in Xincun Township, Linyi City, and after comparative analysis of the characte-
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ristic values, the chronology-tree wheel width standardized chronology is more suitable for tree
wheel climate analysis. Using the correlation between climate factors and tree wheel width, the
function equation between climate factor and tree wheel width was established, the highest tem-
perature in October and July precipitation in the study area were reconstructed, and the periodic
analysis of climate change was carried out. This study can provide basic reference data for under-
standing the historical climate change in the study area, and provide a useful supplement for the
study of tree ring climatology in the eastern warm temperate zone of China.
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ARRAEARE B 20 120 R By Nl ) F2 D8, AR B AR SRR Bm 1D R R I e IS
gD RARE,  REESAR I 3t S W I TR RUSE R AR 2R ROIR B0 S A A R 1], 20 4D 30 44X, #
RERAHBIHEN A, E. Douglass #2377 K1k 1230 EHIH AL 9 FEAESR, St HE 58 2 5 PR /K B 2 [ 474
MR AR[2]o KEMIMEE TR E SN ARE R BRI R 5 URAR I R A M T IRAIWETE, ZBHTE K
T BB G — RARER R TUITES] . ARIEWFEA B iy S e 1 i 52 U384k, AT DR 2 3 75t
MARAMRAZA,  PUEASER AR KRR %

HE 2 80 RAEMIANE, W2 2 N B R U A R T, WSRO o 2
RESDPHIX . AR BEE[4]. RBESE[5]. HFILEE[6]s TKERICAE[7] SKIFF[BIARFEM AR LE R 5 U B Ty
T T KRBT TAE . LR B AR X, PRI SR I R 58 SE LRI FT 1 iZ3IX 100 2 4R
THFE R ARAG 9], 0 B SR L 2R T- AR X 5 B2 A2 (Pinus bungeana) 4 %6 B2 B 17 1L 78 T- R X id 2%
392 fF LA 10 HEH4E 9 HA-F#m IR [10]; Wi 25 6 Bt Kb I U 7 7Y LD 2R 5 19 52 L0 S A2 (Piinus
thunbergii) 5 734 18U AZ IR 15 55 T 2l BFA I 58 8 O J AN KV B U AR A i i W I R [ 1] K8
SRR B MR LA 1 B L O B4R AR 21 P IR [12] A _ERT FUESIE 3 DLET I £ 52
NBFTFRTR, HATFUX R Z PR T B IXCAL AR, 5 DU A 58 et 5 H 11 I 3 X P A U A2 AL Y
WETERIR D o 5K TS [13TWTFE 1 R0 A8 P B e 300 I U L X PR AR AL R s o BOTEAT S5 A
AR T I YTHE X 1851 £F LISk 10 A3 URAR I [14] o (H LB X ERA W EE BT 7015 H I 25 1R BON A IR
AHIEFE LA A i 281 JR X RIS B I T X, DAARAC D S A A ROAR S RO BIEFE R R, DR A R 48 i 52
NARHIFRAR, SRR, LG MR IR 08 5 SR E ZONIOCUE AR b, I e 58
HEFARRTRIREBOCR, MRS M AR 7 JBEKEMN 10 H e R T 7 EE . A
FCRIN T AR 7 DX D S 30 00 AR AR A SR L A 2 5 e, 0o 3 S e DX Ak 2 F T 5
i A 7e .

2. WEEXHER

ST X AL T 1 2598 5 FE 30, A X Hidd 117°25'E~119°11'E, 34°22'N~36°12'N 2 [a], M 1784 J5 km?,
XHNZ AL, AR S ESIAA “RE2 B ZRIAS2IL[15]: MHEmILEREIR, ik R1E
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Figure 1. Meteorological station distribution map and Tancheng Coun-
ty tree ring sampling area
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Figure 2. Tancheng Meteorological Station 1962~2007 monthly mean precipitation and monthly
mean temperature distribution map
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Figure 3. Sliding t-statistic curve of Tancheng precipitation and average temperature grade
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Table 1. Samples of this basic information statistics table

® 1 AREFEKREESITER

s GERE TR Gz 235 farsem) i (cm) FEAI B
1 TCO1-N 34°34'55"N 118°8'17"E 80 154 1914~2020
2 TCO02-S 34°34'55"N 118°8'17"E 85 154 1927~2020
3 TCO03-N 34°34'55"N 118°8'17"E 95 157 1896~2020
4 TC04-S 34°34'55"N 118°8'17"E 94 157 1948~2020
5 TCO05-N 34°34'46"N 118°8'17"E 92 164 1990~2020
6 TC06-S 34°34'46"N 118°8'17"E 110 164 1934~2020
7 TCO7-N 34°34'S7T"N 118°826"E 95 144 1951~2020
8 TCO08-S 34°34'S7T"N 118°826"E 125 144 1902~2020
9 TCO09-N 34°34'47"N 118°8'18"E 108 163 1922~2020

10 TC10-S 34°34'47"N 118°8'18"E 110 163 1920~2020
11 TC11-N 34°34'47"N 118°8'18"E 107 135 1914~2020
12 TC12-S 34°34'47"N 118°8'18"E 99 135 1912~2020
13 TC13-N 34°34'46"N 118°8'18"E 102 120 1891~2020
14 TC14-S 34°34'46"N 118°8'18"E 95 120 1933~2020
15 TC15-N 34°34'48"N 118°8'14"E 112 143 1865~2020
16 TC16-S 34°34'48"N 118°8'14"E 100 143 1878~2020
17 TC17-N 34°34'47"N 118°8"23"E 109 144 1896~2020
18 TC18-S 34°34'47"N 118°8"23"E 86 144 1946~2020
19 TC19-N 34°34'47"N 118°8"23"E 106 173 1953~2020
20 TC20-S 34°34'47"N 118°8"23"E 102 173 1991~2020
21 TC21-N 34°34'49"N 118°8'16"E 113 173 1947~2020
22 TC22-S 34°34'49"N 118°8'16"E 100 173 1955~2020
23 TC23-N 34°34'47"N 118°8'18"E 94 140 1902~2020
24 TC24-S 34°34'47"N 118°8'18"E 122 140 1883~2020
25 TC26-S 34°34'58"N 118°8"21"E 113 140 1910~2020
26 TC27-N 34°34'58"N 118°8"21"E 96 171 1921~2020
27 TC28-S 34°34'58"N 118°821"E 93 171 1961~2020
28 TC29-N 34°34'47"N 118°8'18"E 104 100 2001~2020
29 TC31-N 34°34'S7T"N 118°8"26"E 93 85 1996~2020
30 TC32-S 34°34'57"N 118°8"26"E 85 85 1995~2020

3.3. WRIEREMNERFREL

e BBl (R RE U I AR A S A AL B Py, BEATHT . [EE  4THE[18] [19]. FHIT L A S it AT
HAESF, SRJER RO e BB N AT €S, FIH] COFECHA B x5 5 Fr S A R ME A 22 (1 45
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e FPF[20]. fFH LINTAB H%6 58 FEME (RS E] 0.01 mmyiE il S5 585, R 8RR, FIH
ARSTAN BACAERDIIFE, RAAIREBR BTG, ERMAR S SRR AR KES, &
LSRR PIARMELAE R (STD) . Z(HEFR(RES)F A [FHFR(ARS) [21].

3.4. BIELESE

AR Excel et HEAT B 48 B FE AR 38 5 AU R 7 AOAH SR PR 2 A IR kAT VR 1
4. BERE 7
4.1. FREFFEDH

TR ST IARHE R (STD) Z (H R (RES)F B B HF R (ARS)ZATRHEE 7347, e T 5 AR %
RHHTAR T AER IR, =R EER T ERFE W2 2,

S SAIRRURR P I WS A ) S A AR AR AT AR Ak o PR BB RE SO, U0 B A IR 1 X B A A K g PR A
EALEOR[22]. 32 2 WILAEH, ZEFERPIBURE R, 155 0.2784; trEbFRIRZ, N 0.2543;
HEAERE/DN, A 0.2273. —F AAOG REUR L) b — S50 ME RS 58 B e 2 . —F e
FHR RHOER R, VLB b — SN SRR AL T8 B Rk [23] . 3 MR FE B R AR R, AR ER
H—Fr BAHOC R ECHN 05389, ZAHFRAN 0.2072, HIEIHFERN 0.6564. 150 I BB A A K52 JE A 5
RIZ S /N, {5 e LU B R bk 7, SRS B B2 MR B ARG [24] [25]. MrifEfbiEsR
MIfEMELE N 0562, ZMEAERMGERELIL A 0.287. 4E8 /b LA LAahR, LA 4 T8 BE b AL AR mT DA s it
BRSNS E . B, AT PR WA 58 AR L R 5 SR R AT A G R 7L, Bt fbAE 3R
Wik 4 s

Table 2. Statistical values of the main characteristics of three chronologies

® 2 ZMERTERESRIHE

FERHIEE £ (chronology types)
(Statistical values of the main characteristics
of chronology) STD RES ARS
(T\A/Iii% 0.9361 0.9646 0.9251
(I?/Ije%i?rzl) 0.8626 0.9045 0.8397
THIRWIL 0.2543 0.2784 0.2273
(Mean sensitivity)
i
(Standard deviation) 04395 03589 04647
N N
BT ERAM 0.5389 0.2072 0.6564
(First-order autocorrelation)
AT 0.89 0.022
(Chron common interval mean) ' '
(EL =4
(Signal-to-noise ratio) 0.562 0.287
e
(fl_ﬁfg&?\% 1865~2020 1867~2020 1866~2020
VA I
RIEX[H 1956~2020

(Shared-interval)
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Figure 4. Standardized chronology and sample size of Ginkgo biloba trees in Linyi area
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Figure 5. Correlation coefficient of the standardized chronology of ginkgo tree ring width with mean, minimum and maxi-
mum temperatures
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Figure 6. Correlation coefficient between standardized chronology of ginkgo tree ring width and
precipitation

6. SREMEEERELFRSBKENEXRY

MIES TRAE WS 56 B S 35 R S AR R A OGN B35, 38 oRIA 3] 959 sl 25 147K
-, AERES 5T 5 24 10 4 Sl A ] 99% (n = 46, r = —0.408) % i3 ik oC . MK 6 I LAE
5 7 b DX ER A W 40 B AR HEAL AR R 5 2 80H i M FK EA CPEARN B35, (B 5 7 A KL 2] 97.2%
(n=46,r=-0.3414) B E EM K, 5o H MK E MRS, (HARE. HRECC26]0F 7R IL R YT 1L
H DX I AA AR P AE K5 9 4E 7 A PRk S 5 B35 IEAE DG PRI [LL) S5 7L 1 52 Ll SR AR SR 56 5 B 5 < {5
IR S &R, KT S B ERAKE ME 4~9 ABRKERREIEME, XEHRSAM L4 BT
RO R [27]55 1 FE U L By R AA RS 56 B 5 S R I B oG &R, R S8 RE 5 24 4F 10 H R BB
FAe, AT RGBSR X, %8 5045 B G AT Fe 8 RIEAAT

M, ERITHIX, 7 A IR ERAR KT, RS EKEYE, BAGRZ, SRR AE KBk
AR B, ERRERWFERSEX, 7LMKARARE LSRR, LBk AR A A
KPrag, T HARARAE AT & Z R IR KA T 7K A Be R RIS I Ia Fan 244 A &5, BT LIS ) %
KSR B AR B R IR AR DG FLUR S R R 2, IR YT HL X 10 A F¥ sl B L4004 %) 30.7°C,
ST 357 B vl P S e T AR AR K S B (AR AR K IE BLIELEAE 14°C~18°C 2 /). Iy X WY ZR7E 9
A BEARGE TR, ST B il B AR AR K R 5 T R IAE W A I AR KRB T 2, 78 il PR BE [ 520
TR PR EIE R BCEEY, SERARAEKSZI[28]. BTEA, MB 0w iR g S RA N A K 2R
E NP

43. EEMREX 100 REFESEERFHRTRAESE

R CL L BOAR S AT s I I 3t DR B B8 AR TG AR 5 S 4E 7 A FK AT 10 A s LA OG &
Hdeier, AWPFCILESE 7 HFKEM 10 H 5ol IR ERER 7. K7, K8 2508 7 AFKE. 10
H s i SR TE FEAER B A A B, IR AT BUE Y, 7 ARKE, 10 H s Uh 5
Pl 58 LA 2 R AR

MR 7 WO AT &L, AL 7 T 4 K SRR 9 B A R 2 P R R R AT
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Figure 7. Scatter distribution between July precipitation and tree ring standard width chronology
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Figure 8. Scatter distribution of maximum temperature and tree ring standard width chronology in October
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Figure 9. Reconstruction value and measured value of July precipitation in Linyi area
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Figure 10. The reconstructed and measured values of the highest temperature in Linyi area in October
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Figure 11. Percentage H from the horizontal of the reconstructed value of precipitation in July (%)
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