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Abstract

We analyzed stable carbon, oxygen isotopic compositions of annual ring cellulose of two pine
trees (Pinus thunbergii), Mland M2, with annual ring of about 50 years, grown in the campus of Nagoya
University in Nagoya, in order to investigate the relationships between the annual tree ring data and climatic
and/or artificial factors in the urban arca. The result shows that §°C and 5'°0 values have higher negative
correlation with the climate factor of relative humidity of the each growth season. And, late wood of sample
pine has higher correlation with relative humidity on the growth season in comparison with early wood. In
addition, we examined principal-component regression analysis. As a result, those multiple correlation
coefficient can be explained with precision of about 0.5, though this is insufficient for restoring the §"°C
values in past annual tree ring precisely. This technique can analyze a lot of ingredients of the weather factor
or the environmental factor, which act on the growth of the annual ring continually.
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BRI T REE TIN5 VO o fER & BN o R, RSB IZ 2o T
BHRERDRPVREEERLICL D, BRI VR RFEEFAWVTIHFERTTONTE 2, BARERD
BREIL. SREEERIHEMt:, 4TREOEREWVCIAANLBERF LANLBEERERFOES
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BELE PREETFUNOBRERFOEBRBWEZLONE, LENR-T, B0 ARIZBNT
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RBEFG TR, HERNERATA LB AN E8T — ¥ L OEEEEMER, BIRE PSR
HT 58T —F OFBOBEGEHONZTALERH B, FFETHR., BE SOETORKEEE)
BREWVEHBOFHEICAET L TV EA»LEREAL 0 — AT ORE - BREEFNLELLZ
EL, [&7—4 L OEMAMEGK, BXULEERITZ AV EMABEERERD L, FRT—F 1k
1 R TR RS EBMIC T B 2 LIk > TR T L 0FE & OB EZRD TV B, T,
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AlEEehis HERERHEA (N35° 09° 19.565" El136° 58" 06.928° ) CiiBR&hi-2X&o2
272 (Pinus thunbergii) THD (Fr<Y 1:Ml, 7FRr<Y2:M2), B M1 2349, M2 2
#70CHD, EELUEE, M1 05 CIEL TR RAEL T, FORHFEOBRRERRZ o
TEHMIZFAHER, AAXERNOMOMEREOT —2 b, 1970 F£RED D 1980 £40458 24 TR
LT tHflaha, BEHII 20 b—AERAWT 20 m SICSIRT L. 4FIRE | ERICERM L B
Ml T L%, HEERF P AR ERANT AR AR EITo, L,
EFRTIBICREL "CREDOHERITH I, ErRFRTEOBALBCEDIERY 7=
BB RS T 2B Tkl B E VW TAE 2T TW5, BEOoREIZZ, §5C
iX. BA (B2 WE " HEFA AT AEFAVWTREON AL, CO, 00 - BRETH. &
EREESHFHERCTRHRELE, 650, BlHEhicti e—2 LI EERRERA 25
B> TCEA (BRMRTHSHTRE) -IRMS I X - THIERT -7,

3. MEER

ARBOERIEORERREY Figl iz, §VYC L % nRlE#ERE Fig2 kththant, AE
FASARO LIS b OB FRICH LT, ERERZSHFNOHEE,LEEE R, PC L8
B0 R—FRDHEDREET- TS, §°C & 620 ORFEEBICSVWTHE, YOREFATHLE
WEOEREIMVEBELZFT I Do TG, LERS T, —HFHCRIEEE EOMADRR
THRPELHDZLBTE S (Syo, 2001; Teuji et al,, 2004)

Fig.1 726, Ml & M2 OERIB IS 22 28055 (r =0.008), M2 it RE LR
ERLBNRAN, ML L oW TIIANRZIEAER LERERONDS, FREOCREIL, FugoH
HOBATH- THLRAKREATFLUAOEEER BT 720, HEREEMR K& WIETHOMAT
FEREORIZ L O ERERTRELNEEZ LD,

Figz @) &)1 56, § C M - MM TRELBNLVWI LBSHS, ML & M2 & T 1970
FERITHFCRE RRMAEET S, TLISH L, ©2b 6 "0 2824 - B TREREZEDY,
8 PCILEATLVEFIREFNOMARKEROEBERITTVWAZ L BA015, ¥, AL ML
T 5 %0 1970 EROWV E— 7 BFEETT. CoHNRRSE T UAOEERML ZIT TN
iSRS, LML, §UC: sP0RELICHSVELELCLAOEMY S Y, LECKE
OHHRFRFEETELELLND, AFECER TR IPCOEE, BE -7 BEELEMI
D 1974 ~197R L EBRVT, M1 & M2 2 FBE L ERSKT —F L OFBEFTITHVS,
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Fig.1 Annual ring width of sample trees (Pinus thunbergii).
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Fig.2 The fluctuation of §*C and 80 of the sample Japanese pine.

5.8%C - §"%0 L EEEROBMHEIMNR

EREe D62 § B0 LB KEBR LOERERI DI, BEERMIEOZTRE
*® (APHKE. [E HHEE. PR, kK &OoRBEER L. KBT—FRERTS
TEASAOLTEIROT — 2 28I LT3 (5| H7: Japan Meteorological Agency,
hitp://www,jma.go jp/imafindex.html), & °C & § PO DERT —F ILEM LB ICST TN BT,
BT — 2 L RRIRESN CEOEL & 5, ZOHROTSEEL T, v VI3 A TE»B 648
HEE CREMEHIKREL., 6 A TAME 10 H FOE CHRMHBERET S (Yamashita et al,, 2006) .
L. BHERD 10 B ORESIIEBH TLR2VWO T, MMORENE 7~98LE2, —E%3H
Bfzmuay®L (1~3H, 4~6 H. 7~9 H. 10~12 )., 3 A FEHOERT—2 L LTHEALT
W3,

Table.l KREFHORET —F LERT —# L OHBEREEZTRT, £FL. §BCiiML & M2
DFEME (1974 FE~1978 SEIX M2 ) 2RV THEHLTWA, §°C: 60 Lblcm LBV
BRRENEOIERIEE LA T, 2bhic=—07 %277, HXNBELEH b =05 L0®
WROHEBRENRE, Figdic, § BC EMEEFERMICSDETERT S, §¥C R, KW
THPHKRE L QEQCHBESE . 6 %0 22V T, Tsuji(2006)% & OBE I HHEAHEE & Bk
D245 OREREWE THEINEYR, AHRO S eV o0 TiikkR X Y KR 0 BRRT
Vot RBEER L ORBEREV.
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BAEROEA Z— AOERBE CREFM AL OTRIZ, SAX ML CO, 0L AR
EEBRBOBBELVWIXREL P T 20042 hMicELA SN D (Farqubaretal, 1989), ZD 2
Ry, KA F 7 FAEREREER., BAOL S ILEE T, povw YO X ) icERs Vicig
WETHRIZ, FREZELTHoIBKGRERBLI LB TCEROC, KL= ¥ 2 ¥ A EH
FREIT, KERBEERRBRICKRESIEHENDZZ BB L LND (Edwards et al, 2000), &3t
07w YA LROBIEIEET L TSR THL D, R EBLAEXEKOREFL L
DEAICAM DAY | HRRELBVHEEETRLELZ X NS,

§1¢ §'0

Early wood Latowood | Early wood Late wood
Temperature 0.351 0.475 0.325 0.392
Atmospheric pressure 0217 0.088 -0.193 0.001
Relative humidity -0.598 -0.705 -0.529 -0.709
Sunghine duration 0.215 0.305 0.401 0.364
Precipitation -0.131 -0.367 -0.135 -0.276

Table.1 Correlation coefficients on linear regressions between 5"C and climatic data.
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Fig.3 Comparison of inter-annual variations in § “C (the average of M1 and M2) and relative humidity.
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6. FfL R

Table.1 DFFR X O FHMBEEIZ >V TR BEARRBRED LM OF B BH L Y BWADHBEERT
ZERGPB, LaL, ShiZEHEHE L S ICRESHOKSRT—F LEBSFTotbOTHI L
%, FiEOHPHEEORBRFORELER L, BRETILHENHS, 220, 6%+ %0
EHABEOFT —F 1 H# 50 F£EOERESE M2 Y BRERREETY, BEOH L O
W, TOREE Figd 1omnd. 0db, BHIZ2WTRRIPC - §1%0 & bIZREFEHOHBE
HOEEEZRL, BREFEHORSFEELRAELTVWAZ D23 (§¥Cr=—0469, §"*0Or=—
0.566), ZNIZH L, (@& ) EHEKEEHCRAELHBRTELRY,. JOBEMLEHORRE
i, AMEEECEEShERFLZFRALTHWSZ LBEL2 LS, RAEXD T T Clk, FROKEIX
BHEEEORIE L B\ HB %R+ = 2 A Hoshinoetal, (2008) Ytk #EINTWA, —“OER
b, REFMoOMEL LVHEECERL W I3RHOREFATI S, BVEEX b TER
FEEHTOMEETS S N TERLZXABNS,
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Fig.4 Correlation coefficients of the mean of three months of the relative humidity with the & °C values.
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BAHEEZRA~EER. AGBRO 7 o Y idHEE ERbEVHEZ TR Z L 3ghof, L
L. FR7T - roBEOTELERNIIEALL D LT2E4KR., FRF—FEERERL OB
FABIBEAR A W21 T, IEEERIZIER A L B X bh A KSER L OBEMKEI%, BLUED
BT HERT— 2 OEROBEZHL N 3 HNENDH D, ¥ 20, AHRTCIIET RN
WOERAERMATEEZ AN TEMHBBEREZR~SZ 2LV, I8&ET L DA DANRIER
TFOEROFET HHIRAOKER TR, ERSERIFTELIX. 2ERRT ORI I
¢ EEHRTEEHAS DR EFET, TRSANMIC LSRG A 27 FERSTTORNZERIZAH
WAZ LILLY, ERMATICBI 2B EARMEoNERZHE LR THE, AHBHIEOS&T
—4 (B¥HRIE, KE, faRE, BERN., BXKE KOWTERSMHTEITo R, B
H1BUET2o0ER2 %/, BFHICL2HREELEL, Zhb 2 20XRL THETBHIROR
BEPO 28%ERFAL T2, Zhb220FE@SEFVWTERRSTIZ L Y EREREREL
. COLIRLTHALAEEMGENIC XS TIME 2 ZNEOLE % Figs ic7T., 28 Figs
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X, BiHBOZBRERN L BV E2E LR POt 20 TO B ERHTOMREERL
T3, THIME & EHAEO K O EHEBEREGTL =0.624R>=0.389) ThH o . I S%DHERRTE
ETHH). HEOREL LTHRPPEVWLOTHSB, Figs b, 1970 E£RTEHT T2 < 1965 F£LA
B e & THME & SEHMEO RN S Hh, KBUAORER TOEROFHEERZEL GRS, 1950
EROFERIIBACRRBEOEARDROTRMELZ BB LLENG, L, 1985 FL BRI THE
EPHETEVHEBEETRLTREY, AL OBRREFOREERL TRV LB, E,
M1 DAEFRIZMERHFEL TWEF oS0, A HETILRT 2REEEREPOXS
BRI LB ONGERERTH LN, HTHOBARTH - TH 1985 FLAGDITEOLERR
BrehhilEVORE CETIITRTHD LELILNRD,
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Fig.5 Plots of the estimated and observed & *C values.
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ANFRETIE, dUC- sHoRDWTRIERTo%, 65C 8¥0 21T, LbikxBETD
FHANREE & BW-ROBEBASREN, BB OF AR TOEERE LV BEFCERL T
BB pof, i, TROERSEIC LAEHBEBERER AR, DREVRETRRLS
A3, 1985 FELIRETRET— F i X 5 TRUE & OB WHBST Sh, ITFEOFRIE EKKEFoRE
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THPRFETHD LB LN, 5513, B LB ORI TR S = &R0, R ORESE
OERR VRN 2B b RRETORELR VP Y0 X 3 It L THAADPEN I Z L
MEERE2TL D,

9., W
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