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The winter and spring average temperature reconstruction based on tree
ring 6"°C in recent 70 years in Tashan, Shandong Province
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Abstract:Tree-ring samples of Pinus thunbergii Parl at eastern Tashan in Shandong Province were
collected to integrate the tree-ring stable carbon isotope series. In order to remove the influence of
atmospheric CO,, extract the high frequency part of the tree ring 5"°C. Analysis the response of tree ring
0"C series and climate factors, found that the response between tree ring 0" °C and temperature is obvious
than precipitation. There exists a lagging effect of the influence of both temperature and precipitation on
tree-ring 0"°C in some extent. This results indicated that tree ring 6"°C in Tashan can record the winter
climate change. On the basis of correlation analysis, utilize the regression equation to reconstruct near
seventy years' average temperature in winter and spring season (i.e., from December last year to May
current year). Analysis found that the rebuilding temperature series shows an obviously rise trend which
cold and warm temperature change alternately.
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Table 1 Correlation coefficients between tree ring ¢ and temperature
and precipitation of different months combination

HE HmE

AR R MR AL

1
T1,(0.370%%), P,(~0.234), P,(~0.238)

T,(0.503%%), T,(0.530%%), T5(0.440%%), T,(0.441%*), T5(0.275%), T,(0.400%%), T,,(0.339%),

T,5(0.613%%), T, ,(0.584%%), T, ,(0.522%%), T, ((0.458%%), T, ((0.295%), T, ,,(0.471%*), Ty ,(0.567%%),

T, ((0.691%%), T, ((0.659%*), T, ((0.524%*), T, (0.420%*), T, ,,(0.362%%), Ty ,,(0.392%*), T, ,(0.514%*),

Ty 15(0.498%%), Ty (0.615%%), Ty o(0.674%%), Py 4(0.713%¥) | Tyy ((0.747%%), P, | (~0.172) , Py ,(~0.277%)

T, (0.696%*), T, (0.637%%), T, ((0.451%%), T, ,(0.440%*), Ty ,,(0.424%%), T, ,,(0.385%*), T, ,(0.467%*%),
Ty §(0.757%%), Ty o(0.741%%), Ty (0.719%%), T, ,(0.686**), Ty ,(0.580%*) , P, ,(~0.171), Py ,(—0.268)

T,5(0.684%%), T, ((0.594%%), T, ,(0.505%*), T, ,(0.505%%), T;_,(0.431%%), T, ,(0.475%%), Tyy ((0.752%%),

T, 4(0.647%%), T, (0.618%%), Ty ,(0.550%*), T, ,,(0.503%*%), Ty ,(0.514%%), Ty (0.739%%), Ty ((0.750%%),

Py 14(~0.238)
; T, 4(0.653%%), T, ,(0.638%%), T, ((0.555%*), T, ((0.434*%), T, ,(0.303%), Ty ,,(0.382%*), T, ,,(0.437*%),
T10-12(0.460%%), Ty 1(0.549%%), Ty, 5(0.669*%), Py 1,(=0.251)
4
Tip 5(0.712%%), Ty (0.666%*), Ty 1(0.593%%), P, ,(~0.252)
5 T, 5(0.702%%), T, ((0.653%*), T, ,(0.505%%), T, ((0.360%%), T, o(0.345%), T, ,(0.373%*), T,_,,(0.374%*),
6
7
Ty 5(0.752%%), Ty (0.747%%), Ty (0.724%%), Ty (0.665%*) , Py ,(=0.156), Py 4(~0.274)
8

Tia-<(0.756%%), T, ,(0.751%%), Ty 4(0.708*%), P, ,(~0.135), Py ,(~0.358%%)

TE: TRFTH; PARMKE ., B THRFRE AN, BT TARFonR LA 0 #55 NAHCRE, Hip
* FORIEIE 0.05 MIFEERE, ** FoRiE 0.01 FFEERL.

Note: T represents the mean temperature and P represents the precipitation. The subscripts represent the months of beginning and ending.
The bold subscripts represent the months of previous year. The correlation coefficients inside the brackets marked with single asterisk and
double asterisks are significant at 0.05 and 0.01 levels respectively.



14 HIERI BT 2247 %545
4 RIxEE BAE, FEERRKT ., HEE R

AR LA BB R AT, X BAR 12 7 — 44 5
HEPFE TR, B Bk — ootk mla 5%,
FESLH TR -

T.,,=26.992X+26.272 (R*=0.574, F=0.01)  (4)

Xf, T UK EAFE 12 H — 545 AP
PR E A, XfUERMAR O FFAIE, R AR

9r R S

8.5F —o— 51
8.
o 751
|
657
6.
5.5¢

B, FIWIEE 1Ll XA 7 2= 1 - 2430 1 A9 2R AL
TG MR LR L Ui R 0°C AL — A2
P, WUl TR ZREF 4 3R 67°C 4L L
YRR AT Z A I B — AU SR bR F
Py A S S E PP e lEl 5. 2k,
HAEFHITE 0.001 [ B E K FTRA .,

5
1940 1950 1960

1970 1980 1990 2000 2010
gRv

K5 [FAF 12 A—24F 5 AR E @ E S5 S0 E X H

Fig.5 Reconstruction values compared with observed values of —12 — 5 monthly average temperature

AR &S o3, Al Y B R 1 5 S e A1)
YA g e sh IS, BRAS B H G I A {E
/NS AT 1~2 AFRYIRAZ SN, SR 51 HL i
BSR4 A5 ) WAL 125 B0 IO F) AT 473 8 45 i At
EPPI R HAERFER B, &HFF10FES
et (4 T 0 5 S D e B A R DG R BCH 0,998, 3K
BT 0.001 BY(FREARF. XAt — B U WA SC Ry
ZERFEVEN, HAMAR 2, EEHEF
A BIIREE AR/, SR I (A — e 221,
XATRERAFFN, bR TR, FoKEXME 0 1Y
A RIS, BARA R AR Bl 28 AR A=
KARME 7Bk Iy, WA — 52 e BE b 52 0 6 A4
it 6°C ISR

M P 2 S AR Rk A, %X
(Y SRAE 1975 4F Z AT BAT A2 WA Y g3 a2 1
{EJE N 1975 A DU 3 sl B/ BT 30
. BAR TR 1~2°C, &0 TR gL
B LR R, UL L X A 35 = A
Py RAE Mg B AT o BB IR LRE (1990)
& U2 Lok B g 3t DX i B 5 B A 4
ZIBLE, AR 57 T 1) i R e
RS RIS R FEGR KR,
BEkim 20 SRR, WREET 5,
SR IE — 4518 e 10 & S2 b A i T X ek i Y itk —
BT

5 it

R SCHE 12T L AR B L M X SR AA R R 01°C 14
T B 5 S AR R T, RIS 67°C
YRR E B E IR, SFKkERAMECH
XAk B e 7 4 % e AR A 1, 2 ) A 1
IR FIFEK & SRS 0°C BAEI BT T 54
FOYRAHDG, DR AR K RS 6°C 15
M e — K B R . BAEAFR AR IR
IKEXIR S 67°C RN A WIS RN, BIAFE 6°C fE
W XA S A8, A/FFETHH AR
XS 6°C BRI L 2, T LU SR AR
LMl DX A Fe An . B EEAS SRR I, 1L
i IX B S IRAE 1975 4F 2 BT % A B ik 38 s A8
b, HIEM 1975 LU A SR BE 3 T B R E
0T LR R CEA T—1 7581, Bn
I R T T — A ST

S22 3Lk

L, PRENE, T fE, 55 2011 S0 4ER INARES AR
Yo ZREER) AL [0, &R L 31(20): 5984-5991.
[Gao Y, Chen Y F, Dong H, et al. 2011. Vegetation and
species diversity change analysis in 50 years in Tashan
Mountain, Shandong Province, China [J]. Acta Ecologica
Sinica, 31(20): 5984—-5991.]

XGEZs, X &, REA, 5. 2010, BEARAFERTRE L5



1

HOLER, A5 FIFIRAMRAE 6°C AN I IGE £ R AR TR 15

AR SR AN BT WA (0], K141, 32(6): 1242
1250. [Liu X H, Liu Y, Xu G B, et al. 2010. Analyzing
methods of pretreatment of tree-ring stable isotope
sample [J] . Journal of Glaciology and Geocryology,
32(6): 1242-1250.]
XImE L E O, REM, %2010, LA A S v &
HEAYTE 1616 4F LIR 7R T AR AR K e ARl (9], 4
BRERES 2441, 1(1): 28-35. [Liu Y, Lei Y, Song H M, et al.
2010. The annual mean lowest temperature reconstruction
based on Pinus bungeanas (Zucc.) ring width in the Yulin
region, Shandong, China since AD 1616 [J]. Journal of
Earth Environment, 1(1): 28-35.]
&, RFEE , Leavitt S W, et al. 1996. 7 i AR AE S Fa
E C AL 3R 5 S 28 Ak [J). 7 5 FL 5 (D # ), 26(2):
125-130. [Liu Y, Wu X D, Leavitt S W, et al. 1996. Stable

&.

carbon isotope in tree rings from Huangling, China and
climatic variation [J]. Science in China (Series D), 26(2):
125-130.]

BB, B 7, BEHEE, 2001 RS o YRR 6°C
AR H L X IE 160 48 S f [J]. 7 [ F5% (D 45 ),
31(4): 333-341. [Qian J L, Wang J, Tu Q P, et al. 2001.
Utilizing tree ring 0"°C to reconstruct 160 years' climate at
Tianmu Mountain [J]. Science in China (Series D), 31(4):
333-341.]

KN, PR, skase, 45 . 1998, FIHM ARG TR E
ALZRYT ILBIX 200 224k BRI HE 5L (). HEEDF 7
17(2): 150-156. [Shen C S, Chen J M, Zhang Z H, et al.

1998. Utilizing tree ring chronologies to reconstruct 200

years' moisture index in Yishan, Shandong Province [J].
Geographical Research, 17(2): 150-156.]

T, BB, R, %2008, B ERE B4 R
I3 BT R AL T s —— LUK B LAz 0 (0], B2 %
M, 28(12): 6070-6078. [Wang J, Qian J L, Liang Z, et
al. 2008. Sampling strategy for carbon isotope analysis of
tree rings: a case study of Cryptomeria fortunei from Mt.
Tianmu, China [J]. Acta Ecologica Sinica, 28(12):6070—
6078.]

AL, PRORIE . 1990. 111 AR 6 F i X 52397 9 3 D s 3 %
LAl Az 7 e J IR AT [9]. 7 oAk, 1: 123135,
[Zhao C J, Lin B N. 1990. Historical evolution of drought
and flood disasters in Shandong southern regional and the
development of agricultural production issues analysis [J].
Ancient and Modern Agriculture, 1: 123-135. ]

BMx, T, A, %2005 K H LKA 6°C
IR 300 ZAF WA T URALAL [9]. Ll #h=#70 | 23(5):
540-549. [Zhao X Y, Wang J, Qian J L, et al. 2005. The
climate change in autumn recorded in the §°°C of tree rings
in the past 300 years at Tianmu Mountain [J]. Journal of
Mountain Science, 23(5): 540-549. ]

Feng X, Epstein S. 1995. Carbon isotopes of trees from
arid environment and implications for reconstructing
atmospheric CO, concentration [J]. Geochimica et
Cosmochimica Acta, 59(12): 2599-2609.

Saurer M, Borella S, Schweingruber F, et al. 1997. Stable
carbon isotopes in tree rings of beech: climatic versus site-

related influences [J]. Trees, 11(5): 291-297.



