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1. I3U®IT

BEOLKBREZE LT HEDICHAERZEFHT O HANEITHONTER (eg, Fritts,
1976), E#HSIX. EEHEEMEOL / FEHAEKR 4 EEICDODWTIEN 100 55y ORE RKHAF
frfkkt (8°C) % 1 FREBICHIE L TERT—F LOMBEBRTET., FiaD §°C OLFEFE
BEREREETHIRRKERE L TE~NEOHBRESUEORKE -BAKBEZ R L& E -
=k - ik, 2000), ABFZETIE, FHUSO S 5ICEY (8300 /M) OEHREFETHE / FHE
K1 EEICDONTSC ZRIETHEEDIZ, TNETOREZEEZ °C LEHIBEOT—F D
SRBEEZRZHWATHIETIVEREL., JOHIEOD 18 i UMOLEREE TEMA D,

2. MEsHEE

HiE U732 TR / F (Chamaecyparis obtusa) T, WiTfHE (L& 30~40 cm) ZHIE
WAL 72, RS 5 DT, BRI A ORIl CRETEEE) S 4 @k (T3 TNK-A3,
TNK-C8, TNK-C9, TNK-F11 &#%7l). # 30km BN /zRdrFuisg GEL/EH) M5 1 #EE

(CHM-B22 L %i0) £RELL 7z (Tablel), BHREUM S OMLER % Fig. 1 1Z7R7,

BHFETIE, IV =L TATAALEARMOIEBE®E Y (100~200um) ZFEHBE T T 1
FEZ EIZaEIL, SAHBERET M) TLAEZHAWCAEETIINAVABIZLD IO - EH
BEL 7z, TNK-F11 DA D 4 AFEICOWTIE, BEELZIl0— A 2B E & HITH I AEIZ
HZEH AL, 850°C T2 Rkt B/, TOHMFEL T AEZEZE T A > ~NBA LK (ethanol
slush : -100°C) ZAHWTZE{LRFIZHHEL ., AHBRFERAEREWITE S ¥ —-DHEDHT
i (Finnigan MAT252) 12L& D 8"C ZHIE L= (FA - #H, 1996 ; FA, 1997), TNK-F11 iZD
WTIE, BIbo— AR B 2 R ERE. 4B RFERZUKBREFRTICERE O I6HR 2 T RN
LB B HTEF (NC2500- Conflo I -MAT252) IZEA L., ZEE(LRFDHEEE §°C OWE ZHE: L
Tiro7,
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Fig. 1 Location map of the sampling site
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Table 1 List of the sample trees

sample sampling growing rl{leasured diameter locality altitude | direction
name date interval interval (cm) (m) of slope
TNCAS | Nov. 1994 (G gy | 0| psswawe | 40 N
TNGCS [ Nov, 1994 (S ey | 0 | pwsvars | 0| S
TNK-C9 | Nov., 1994 (1187196:“9;‘; 1(321;122; 50 1;‘; 23 5231; 500 NE
TNK-F11 | Nov., 1993 (1;9()22;3119;3) (1276277 ;i1n9g9$3) 70 ég: zg', 332 550 SW
CHM-B22 | Nov., 1994 1(3?;1:122)4 1(236]“:12?)7 50 1%2 (1)2', 321; 250 W

3. HlERER
5 DOREHZOWTHIE L §°C
ORELH %2, [F CHIRIZB T B

Table 2 List of cross correlation coefficients for each of
the measured §"C series (1936-1987)

THHIMDERIBOLT & & BIC Fig. TNK-A3 TNK-C8 TNK-C9 TNK-F1l
2 IR, 7285, CHM-B22 DEIER TNK-C8 | 0.70
KEMTDOWTIE, B ORENE L TNK-C9 | 0.57 0.62
Wiz 8°C ZRIETERh o, TNK-F11 | 0.40 0.75 0.64
Table 2 1%, 5 AL TOAIEEN CHM-B22 0.52 0.66 0.69 0.77

B 5N 1936~1987 FDWMIZT DN

T, EEBTO 8°C EOMBREKEFELEZH D TH S, SEED 8°C £BEL, HIROMEAKIC
HELTHONDLBHRREEER S, EEZECLIZEBENERGTDEISLBDEEZDHT L
WTEDMN, AP THIE L 2 BEEMEBEL,. BEOHAEHDEIIDNT 06 BEMENU LD
HZERLTED, CEHNEE LU TLAEMIRREER (KB{/HDHBINIITENDIEZZHN
3) WKEBEEINTWAHZEDRHEMN ONZEVWALD., £k, EfmFiE & R OE KT
OHBEREIZ. KB OBEHERMTOZNEFERBEICES, 202 ENS 8°C L& EiE
7TBRE D OBEERIIDES D 30km BEDOEMAT —)V 2> TWb I ENHERIENS,
INSDZENS, ERBEAOHEMZFEETSHIET, BRICEIBEADIREDENERE
LT, RS EfORELSZ KB L IZEiwT - NEONSEHFEIND, Ko T, AWK
Tt 5 BEEOHIEMEEYE (5 B2 TOREMBENESNBZNHBICOWTIIRIEEO/S NS
BEERDORTEY) UTHREEH/NY — %, MEtEzET 2 LENNsy—-2 &2/, AL,
EEMTEGHONY — 2 3ENTZH0D, fEZ0BDTHR S & TNK-F11 132 AR OFE K
L DE<, CHM-B22 13{&Wy (Fig. 2, a)e ZDX DT, &EKR §C DK E S I EEEIC R
L7128, TOEFEREKETEEZELZZ EICEBERH S EBEDNS, TS, T TiEED
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EHOHIEMEZHT S TNK-F11 ZHHEE LT, MOBEEKICTONWTIE TNK-F11 SHEET DM T
DHEMEDFEIGMEA TNK-F11 ORI CHIE TOEIEEFEL < RDIEDICHEEMAZ (BFEDY
IZiX, TNK-A3, TNK-C8, TNK-C9, CHM-B22 O&HIEMIZZEIE4. 1.11. 1.01, 0.65. 2.27%

EMELE) ET, FHEEBIEELE, £2TOBE. TNK-A3 13 1932 FELIET THOMEEK &
S MRS EEEAZRLTHEY (Fig. 2, a). ZOHMIZ DWW TIZM S0 ORI A ERIT
KOEENRENWEEZSNSO (- &k - 15, 2000). RENS — 2 DFEITITANZ W

ZEELE,

4. RERBFRNIRL E KRB E OB

Fig. 2 (a) ZRA5% &, BIRFERD 6°C ZENI. FLOLHID S 10 FEEU LE WS ZE
B ZENEBHIRENI ENDNS, LrL, KRBT —F TIE—RIIZEL DLENHEB L T
B, 100 FREORFM A 7 — IV TR R O HIAAREENTEBA/NE W (Fig.4). ZHUd, 8°C
DEMEEMTIEFDORTIGRE VO EIRFELUANOREERN R EEEZEATND2YD
EEZ 5N S (Sakata er al., 1998), TN, BIAREHwHD 6°C L HBHELRBAREZF DIAREHZER
HED ETBHHICIE,. £7 8°C HORFELEN S EHRTZREL. KEEROEZENLDE
WEEZSNHEMEERD DA EMH L ETRRT—5 EHES T EITS OMFHETH S
D, FHFETIE, 8°C ORENY —D 11 EBEFE (UFEE LR S FI9O2FTT 11 FHO
) 2D, INEUZFEOHEMNSELSIK ZEICXDEMRERELEZ, 250 T
‘oz °C OEFNY — D ERHBEERENY -2 LR EICT S, —FH., LK THIRAE
FIZIE, ABICESILZGIR (Kid), BkE (KED. BAKBE GIILARK) . HEEHE (ZHR)
DF—&F &R,

HIEN LTz §8°C ERRREREOMBEFRE%E Fig. 3 ITRT. b/ FOFMmPRIHIT 3 A%
WS 9 HOEDDETTH S0 (Z4f,1952), T H5RRBERICIZOERNERS N
EDRIAE 10 ANSHSHE 9 HETORRT—F AW, Fig. 3 113, HRMZFREEE
BEIIHTENTNICDWTEHELAESE S, 2FEZHRICEHELEESD 3 BDIZDNTOMR
BERULE (E - & - FF, 2000). KO ESIZ*ZFDOEIZAF LS DL, MHBIREIZ 95% /K
ETHREMORDONLERZTHS Gk aTHEE,. +: BERE. 1 29) . STOMRE. FKE,
[BEE & BITHBIRED 5%HERDIF 5 AHBR#OATH o, £z, 2 # AL 4 »AF
TEHEF LEKBRERIIDVWTBRERICHTZITo2EIA, BRAEL TR EWHBEZRLED
¥ 5~6 A HERRR (HRAERE 036) Tholz. ZOXIIT. BIARERD §°C [HEEMSHED
HERKRERT & NE WAHBE 2 7R U 7= #5 1. Farquhar et al. (1982) WN&MB L 7= A& RICBIT 5 EHLE
SHNERTETINNDS FPRINDIERELISERLTNS, £, 5~6 ABKEE (HBIEK
-032). 5 ABKE (MHEAREK -025) FLOMICAOHENED sz, ZHUIZ OO H
BARIZED SPCANDOEENADHBEEL TERNIZERD T LENTES,

5. fFEmiE & AREFRE & DB
FigOT —&1E, K, RSN s 2nen 38, 12 @EOE / FHBEAZRIL
B°C ZHELZFELRDZOPITETEND) . RIHY VY —TEREZHEL 2%, &K 2~4
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FORMEREL TYA ORI -7I2LD 1/100~1/50mm D¥EETHIE L= (E, 1996), 4E
BT, KL OEAE D 150~300, Emr3FiEs 70~80 ThH 5.,

FimiRld, 8°C RV EMARE. HRETEBEANKE<ERS2® (Fig. 2, b). I HIR
BICHEEM L TRAZES D Z/REL &, BEEICESLEFERRTLIEEH/N5 — > 2K
Tzo BEMELITIE SPC LRI 11 FBEIEEZANWEN, 2 TIRUEKEOHEME & B 5T i5H
THIBZEICE> THELLZTH -, T2, T2 THWERDPITIIERE RN RHEL S
D7z LM EFRE L DOR}EDORHER S DNEET Z/2D, INSOEREZHET SH/-DICH
AL LT —F I DWW THDERDEEER/NY — > EOMHEMBEEEEED, VOATF—F
A 2T %ok, IO UTHEFROERE LFim/NY — 03, HAEICHBEREKD ¢ HZ25tE
UTREZTYD, ELRRBEREHZRTEEZONDIDOERINL 2E, HRBIZEHLT
KL R N EmFHER 2 R T 2 EIEFH /Y — > 2 ZNTIURD Tz, FHIBIZDOWTIE, K#
HLrthis & e dir 57 #Is O fE fAR T D AHBE AR U s A O fE kA8 A [ T O A BIIC EL R TE 5 iR
728, WIS THIEOERE/NY — 2 & LT,

ZDESRLTHESNERML, EMFHRZTNTNOEBER/NY - ONWTERERE
DHEZST L. STTHWEFERVKRT —FIL8°C DA LFEKRTH D, Kl
BT B HTkER % Fig. 4 ITRT . SHTOMER, HBEORWRREREL T, 2~4 ALHRRE
(MHBEfRE 0.25). 5~7 AREKE (CHBERE -030) ARHINZ, FRENEFEHOKIB LS
WIEDHBEZRT DI, ZORSHOZENEM O REEEBHH & BERBERERET 20 (Z1T,
1952) &R END., £z, BifE 11~12 A HERER (HBIRE -0.25) FEOMICHHEBANRE
57z, EMFHIBICONTS, KRBEZOHHCHBEOESWIRSTANH 20D, #iR
FERDIERNR S Nz,

6. T —YIZXDRMEET

UEDRNSHSN 2L D12, MRMBICBIT D ) FERBDOERICIT 2 DXIFENL LD
[RERNEMITEEL TR, FROT—INOHIBFEDIRERICLLOEEREHBLT
FRPREYFOZREREZMET 2 ZLEES TIIRW, TOMPLFEO—DELTIE, EEKD
[BRERIIH L TERT Y 2 EEEEAZL. EROHNHARICE D THNET IR 8 EH#Z %
HATHIETNEEETLIZENEZISNS, ZI TR, 3°C AMERIBEDOT— 2L K &
L. RAIHE L THENE SNz 5~6 ABRKERD 5~6 ABRKBRZEHMEREL T, £h
TNEHETHEEFIRZERL. INOSK[IKEFEOBEL 300 FHOELEEMDE L EH A D,

INETOEETIE. JBRERELOHBESITIC 11 EBH Y THEL L EEHRT—YEHW
Zo UL, BEPEETRIERIT -0 5 EMEBHRINBREIN. [UEORNEENHE
EARAEEE 2D, HMEEE L TRIFEL RN EIRTNS (Fritts, 1976), 8°°C 12D
T, BHIZBHRMITGEFEORKIEREOEENEI KMEINTNEHDEEX, TOEEER
LT 5108 EHICL2REELETOEN, BLEITHDIRS5ED LEFERNKZIVDILT
FEOLEANETUTUBROHMICREINS EEZXDIENTES, TNEENDDD, &
KM ZATF (1895-1944) &% (1945-1994) 12 2 &L, THFNOHENIT DWW THEAE(LRT
D 8°C DRENY —> & 5~6 ABKBRU 5~6 AM/KH B E DHBIREZEE L TH/~ (Table

— 199 —



— 002 —

(2)

©

* * *
0.5 ‘
0.4 | ]
03 |
0.2 t /\ ' !
Il NPT TN BN
O'; E;«\\/ '/l/ \_\‘ \‘l "'.' '/\.\\
‘\ ! NN, /4,
04 -t K
02 [ odd years | ¥
03 —-—--even years
0.4 total years
-0.5 : ‘ : :
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep.
month
* *
0.5 2 I
0.4
0.3
0.2 '.' "~‘ L
~"“~-" IO\ A . ‘,‘
WY N oA A
/) N\ \ ) /i W
0.1 F \‘"' \“ \\ L ’/ g \\
-0.3 | WL o
0.4 | [
-0.5
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep.
month

(b)

(d)

-0.1
-0.2
-0.3
-0.4
-0.5

0.5

0.4

0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4
-0.5

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.

month

Jul. Aug. Sep.

-\

., . /
/.\ .,\‘

-l

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
month

Jul. Aug. Sep.
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3. TORRE, Bz 5~6 ARRKAKICZ Table 3 Correlation coefficients between measured
DOWNTIE., AR TIT 8B3C DB d"C series (average of the 5 individuals) and the climate
BH -033 SR LI-IBE & FRE factors for each of the 2 intervals

FIEEITEWHBI & TR 72 58> T. 1944 Precipitation 016 012
ELRTOHIBIC DN TIZZ S Lz ABH (May-June) ' '
. : . Number of precipitation
3 —
FERD PC ENDFEEII/NIWEEZ days (May-June) 0.33 0.01

51, BEHZHRMICONTHRRER
M PC HICE K KBtE N TW S A[REME
NP5, £o T, 8°C KON TIHEAMELL TWAWEZZOEEHALEITH W, FIkEIAM
(1895-1944) OF—F DA ZREIBFEICHEATH I EE L, —F. FWIFBIIOWVWTIE, FEk
fmic WL ESEANE Biz520. RUZESHRMITEENNEROEZENKELS, JIRERIZ
REBENTWRNEEZ, ITNETERMUSEERLEZDOEZHANWS I EELE, £, KT
HUR DB RIS 70~80 &M\ 728, KL OERE/ 5 — > DB % FN Tz,
HERSHT O RESNTZ 5~6 AMKE, 5~6 ABKAKOHEME EBHIT—5 &L ORiE%E
Fig. 5 1279, HEABEREKIL 5~6 HBKE. 5~6 ABKAKTENEN 034, 040, FHEHRE
13ENFN 144mm. 4.1 HERo 7z, Fig. 5 T3, HEMEOLHIIBAMEDOE L DL E T 57
WHRBETETWAWLDY, REMEEHEMIIHFHINTNLIEOIRRAAS. £/Z. 1950~1970
ERTIIHEH EBABEORBENRES 2o TH, ZOMMIIBAER (KT 8°C ) MK
FKRER DN ORBEEROEEZE ST TWZAREENDH S,

7. BHOIZ

AWETIE, EEMEAMBO L ) FEHO 8°C HEERBICDOVWTRREREOHBEZ S
Fri. RAICHEL THENRD 5z 5~6 ABKERD 5~6 ABRKBEIZIDWTINGS 2D
DOHALKCHET 2ERBINMERA., HEBREZBEHAT S LR LLEZS, BT 5~
6 ABKABICDNWTIERENZLEBFERMNLSBEBHINTSBD, °C ZHNDZ LTI TR
EOEMMWZHNEH T aEENRE I NE, £z, 1950~1970 FEA TIIHEE EDREN
KEL, ZOWMIIRER TEICL D RGBEREVBIARERICIRNEEZ KITL TWZTREME
MNEZLNS, 5%, SHRTFT—YEZENSIE, [LUBEEEOEEEZM ELIESEEHIC,
R RFEEOFAC, HTHRORZLEICK DHEHEROBIEZ E BBz,

WEE

iR RERGKERZDIZEE SRR T. BHEABT., Z2MREXMEE KER—#
+. BB IERPFTHEAAE FES (M), RAERPEE AR 5K, BATED
&R, RMARLEIE EF—FBHIZBL TSRO ZTHhEWEZ W, ML THEEZERLE
W, TEBAEIEIE 1997~1998 FEECIMERAMRE SRR A ; BEES 09750593) DHidh
ZZTTNS,
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Reconstruction of climatic changes
using tree-ring data of Japanese cypress
grown in the southern coastal region of Lake Biwa

Kenjiro SHO', Hiroshi Aoki TAKAHASHI? and Toshio NAKAMURA?®

' Department of Systems Management and Engineering, Nagoya Institute of Technology
2 Earth and Planetary Sciences, Graduate School of Science, Nagoya University
® Center for Chronological Research, Nagoya University

Abstract

We investigated that the climatic factors controlling the stable carbon isotopic
composition and tree-ring width of annual rings of Japanese Cypress (Chamaecyparis
obtusa), and moreover, attempted to reconstruct climatic changes for ca. 300 years using
the relationship between tree-ring data and climatic factors. 50 grubs with more than
100 rings, which were collected at the southern coastal region of Lake Biwa, were used
for ring-width analysis and 5 grubs were used for isotopic analysis. The 3'°C values of
annual rings from 1936 to 1987 were measured in the all five samples. There was little
spatial §'°C variation of annual rings within a radius of 15 km in the present study area,
since the correlation coefficients in interzonal comparison (r=0.52 to 0.77) were identical
with those of the individual variations in one forest (r=0.40 to 0.75). This result
suggested that the 5'°C values of annual rings were mainly influenced by the extensive
environmental factors at least 30 km.

The 8"C fluctuations of annual rings from the secular trends and ring-width indices
were compared with the monthly meteorological data, i.e., temperature, precipitation,
number of precipitation days and sunshine duration. As results, the 5'°C chronology
showed the best correlation with sunshine duration (positive, r=0.36) and number of
precipitation days (negative, r=-0.32) in early summer, and the ring-width indices showed
the best correlation with temperature in early spring (positive, r=0.25), precipitation in
early summer (negative, r=-0.30) and sunshine duration in previous winter (positive,
r=0.26). Subsequently, fluctuation of precipitation and number of precipitation days in
early summer (May-June), which showed high correlation with both 8'°C and ring-width
indices, were reconstructed for the interval of 1727-1994 from the two chronologies of
tree-ring data using multiple regression analysis. The estimated chronologies of the
climate factors matched with the observed data in secular trends except for the interval of
1950-70’s, in which annual rings of the samples were probably strongly affected by
nonclimatic environmental factors such as air poliution.
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