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1. 13U®IC
BEDRRREZE LT DD ITHAREREFAT DMENL I THONTE (eg., Fritts,
1976), FFSIZ, EBMREEMBOE ) FEHAEKR 4 BEEICODWTEELN 100 F50RERER
ffRtE (8PC) 2 1 FWEBICHIE L TRET —F LB 2TV, 8D §°C OLH &%
RIEBEREAITOHORRBERL L TE~YEOHRREDNEOMKR BKHEZE R L (E -
@& - A, 20000, AFKTIE, RO X SICES (1300 4£/) OF#HsEsHETHE ) FHE
A1 EEIZDONTIC ZHETEEEDIC, TNETORREZEE X §°C L FEHIIEDT— &
SEMBEEFZEZRATHIETIINEZBEL., ZoHEO 18 UM OKEEEE T2 AR S,

2. MRk

HE U7z BHIE T / F (Chamaecyparis obtusa) T, WICFHE (H EE 30~40 cm) ZHIE
WL 7o, BRI 5 DT, EEER A O KL CRiEdis ) 2 5 4 fk (128 TNK-A3,
TNK-C8. TNK-C9. TNK-F11 &#E:Fd). # 30km B /= BdFHis GEIL/UET) 5 1 fEEK

(CHM-B22 &kiD) HRE(L7z (Table ). EHREUH S DI ERZ Fig. 1 12717,

ARATE, VO —LTATAIALEAMOHEBRYN (100~200um) ZFEMEFT 1
FRIEIZREIL, FXTEERBT P ILAZHAWEUEE T L AVAEICEZ D)L O— X 8
BEL 7z, TNK-F11 LISt 4 EEICOWTIE, BEEL =t o— A2 E & bich 5 A&
HZEH AL, 850°C T2 Wi BES B/c. TOHBRBELEHAZELES A D ~HBA LS (ethanol
slush : -100°C) ZHWT B LRFITHHEL., HHBRRFERHEREHRL Y —DEES
&F (Finnigan MAT252) 12k D 8"C %#llE L7z (FA - M, 1996 ; FAK, 1997). TNK-F11 2D
WTIE, B O— AR B 2 g E. AR RFERGKBR PRI E O RO R ALK
HEE S HTEE (NC2500- Conflo I -MAT252) IZEA L., —HLRFEDHEEE 83C OHIFE 285 L
Tfro7z,

— 193 —

NI | -El ectronic Library Service



Nagoya Uni versity

130°E
40°N

136°00°E

{
/|

| Otsu

ake Biwa

\Chomeiji (CHM)

Omi Hachiman

\ 35°

00’N
] Tanakami (TNK)

“ﬂ e

A
-
V

D)

SN

o

"Z/’fé,(/ AR A 3
e
,,_7 "%

A
o

oS ((2(@3

= TNK

(TNK-F11)

N i ‘3
}911\.4 Sl
§

/o

Vj
7

777

= NI Sl\vg\ X
AN S QNN = Ve
(ﬁéﬁyg ((‘5%%3

A TNK-B site 2

“wzewmy@ﬂé

N (TNK-C8)
(TNK-C9)

\
i\/\‘ .Y

(C)y kn K Lake Biwa / T% \ <)
e | ) i
2 U 7 =

AR
g %
1km }

( CHM-B site 14

! U((;j (CHM-B22)
\\&\\\/r\; -

N

\

)

MR
i

S
/

7~
0 1

2 N R TR “&\\
{

-

;“\‘

N

w"’/ /:%/I,.. g\l \:f:;t'l (F
@«C\ C{-IM—A 51te( @\

\ A

(IR

Wi
(\F | 1 | ' |
J&i\ NSRS %lfli

Fig. 1 Location map of the sampling site
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Table 1 List of the sample trees

sample sampling growin g 11}easured diameter locality altitude | direction
name date interval interval (cm) (m) of slope
TNK-A3 | Nov., 1994 (1186332;3119;‘; (11809 41;11:;5‘; 40 122: 23 ?gg 460 N
TNK-C8 | Nov., 1994 (1187196;3119;:; 1(3(3)2;1:122)4 40 g;: 259 523 1; 500 SE
I o oma| OIS sy N |
e o o3| T2 | Uma s | s
CHM-B22 | Nov., 1994 1(,97511]1122)4 tzgilizg ) 50 132 (1)2,, ;g”, I; 250 W

3. HIERR
5 DOREBHZOWTHIZEL = §°C
DRELF %, B CHBRICH T30

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

T LM OHEHIBOLET & & HIT Fig, TNK-A3 TNK-C8 TNK-C9 TNK-F11
2 ITRY. /2B, CHM-B22 DS TNK-C8 | 0.70
HAESITOWTIE, B OEENE L TNK-C9 | 0.57 0.62
W= §PC ZRIETERNS =, TNK-F11 0.40 0.75 0.64
Table 2 (3. 5 AL TOHIEMMN CHM-B22 0.52 0.66 0.69 0.77

"5 N 1936~1987 FEDHIIZT DN

T, AEBTO 8°C EOMBRKESELAZbDTH D, &HEED §°C £BIT. HiE OEEIC
HBELTRSNDABHRREER &, BARZECLZ2EEBENEREDISEDHDEEZL T L
NTEDN, AR THE L= EEBHEBEII. FBEOHAEDORITDNT 06 BEMENLLED
EZ-RLTHBD, PCEBHNEL U TABMNAREER (RRZ2XMEDINIEENDEEZI SN
%) CKEESNTWDZENENDLNLENZ LD, 2. EMIFFME S Ko [EER
DOHBEFREIE, KR OBEMEMTOZTNEFABEICELS, T ENS §BC LH s i
BERZE D OREERIIDZ< LD 30km BEDOEBAT—)L &> TS Z ENHHIEN S,
IN6DOZENS, HEEEROHIEMZEETEZET, BEICEIIBEEADBREDENERE
LT, WS ERORBEESZ KB L ZFEHRT - INEON5 EMFEENS, Lo T, AWFE
T 5 EEOHIEMZFEE (5 BESTOREENESNAVTRICOWTRAIEE B SN S
DB TEY) UTHREER/NS — 2%, Bz RETs LS8Ny —2 &2, HL.
WEEFTEBHONY -2 3ELUTEZ2H00, EZODBDTHEHS & TNK-F11 132 I i E &
£ DE<, CHM-B22 13K\ (Fig. 2, a). TDXIIT. MR 8°C DK = X 13K E I B
7%, TOEEBEMTEEZ LS ZECRBENHZ EEDNS, 20D, Z2TIHED
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FHOMEMZA TS TNK-F11 23S LT, OBEEICDNTIE INK-FI11 &EET 2 MR
OREE DT EHN TNK-F11 OF UK TOFEEEEE L AZ LS ITHEEMAS (E4hH
IZIZ. TNK-A3, TNK-C8, TNK-C9, CHM-B22 O&HIFEMHICZNZEH, 1.11. 1.01. 0.65. 2.27%

EMELE) £T, 2 LB E LU, £-F 0K, TNK-A3 13 1932 LT TH Ok &
EHSNZEZDEBEMERLTBO (Fig. 2, a). ZOHIBIC DWW TS OB ERIZ
LOHENRENWEZASND 2D (FE - &HE - T4, 2000), RFE/Y— > OHEIZIZH LN

Z&ELE,

4. BERBFNKRL EGREEEOMHBE

Fig. 2 (@) ZA25 &, BIARFERD 6°C LT, E4DLEHLID D 10 FREDLEE V- =B/
AR EE N B RENZ EDbN 5, LML, KLET—F Tl —RIIE X OLEM e LT
BD, 100 FREORRIZ 7 — )V TR BB 0 @R ZEI LB/ S L (Fig. 4). ZHid. §°C
DEMEBRMNGEFEDRRIFERE Vo FERR BN OREERN B BB E 5 TVEE5
EEZHND (Sakata et al., 1998), THEL, BIAREHD §°C LEHLEREEODERELEEH
T ETHHITIE, £7 6°C BORELHDSEMRS EREL., KLEROZENL Dk
WEEBZSNDEMEBRTOHEHRE LI ETEET—F MBS ETD ODMFRETH S
Do BPIFETIE, 8°C ORENY—> 0 11 EBEHTY CUFZELATE S £FO250 11 FE-O
FEE) Z2ED, CNEYZFEOHUEENSELIIK 2LV EMRYERELE., 250 T
"ToNk 8°C ODEBHNY — L ERHEMRENY - ERERZ EICT 2, — ., kBT 2545
RITIE. ABICESI LR (R, BkE Ok, BAKBE GETARE). OIEER (ER)
DTF—F &R\,

RIEL LTz 6°C ERRRER L OMBREKZ Fig. 3 1RT. b/ FOERKHRENT 3 BY)
MM 9 ADKDDETTH D0 (Z4F,1952), KT 288 ERIIIFOERNBRENS
FOHIE 10 ADNSHEFE 9 AL TOKRKT—F Z M=, Fig. 3 1213, T SRUIR 2 28 E & 8
BEZATENTNICOVTERE LSS L, 2EEZMRICHELASED 3 BUIZOWTOR
RERU7Z (E - & - B4, 2000). KO EEIC*S0EZALE ST, HEGEIC 95% K
ETHRUOBDONLBERTH S (x: FHE. +: BEE. 1 24F), DHOEE, FHIE.
(BB & B ITHBIREN 95%F EIRDIE 5 AHBKMOATH >, E/-. 2 » AL 4 »HE
TERF L EKRERIC DV THRKIIANZT o2& 25, BRELTELSWHEERLEOD
& 5~6 A HIERFH (FHBEREK 0.36) THorz. ZDEDIT. MAEHD s°C BHEHENSIED
H IR & AV W AHBE 2 7R U 72 4 R 1E. Farquhar er al. (1982) AMEME L 7= AR BT 5 FIAz ik
%%%i?%?»@%%ﬁéh%%%&&<%ﬁbfméoit‘Swéﬁﬁmaﬁ(ﬁ%%ﬁ
—032). 5 AFEKE (HBIfRE -0.25) ZLOBICADMHMMARD SN, ZHEZ OO N
BARIZED SPCANOEENEOHBEE L TENEEH L ENTES,

5. HFERlE & AR & DAY
FhROT— 513, KMl ROFHE,5EhTh 38, 12 BEEOE ) FBEAZRTL
(O°C ZHFELZZEA D Z0HIcETEND), KTHY > ¥ —THREEPEL-%. SEE 2~4
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FORMZEREL TIA IV OAT—-TI2ED 1/100~1/50mm OFEETHE L= (F, 1996), 4
RO, KR O AT 150~300. ERFHIsA 70~80 TH S,

FERIBIZ. 8°C LRIV ERE, HRETEDHEMNAERAS2D (Fig. 2, b). £

CHELL TRALHRG ZREL 2%, BEECTEYLUHEEERETZEH/$ Y — > 2K
oo FERITIZ 8PC LREIERIC 11 FBEFEZRANAEN. 22 TIRYSEDHIEE 2B B Y[
TR EICko TRHERTH 2, 2. 22 THWEEAD RIS ITERE R AURHE T S
DI LT EIRRE & DIEDO RHAKR S DNEET L0, TNSOEREEET H-HICH
BAEL T —F DN THOEROMHEZERNNY — > EOMEMERKEED, YOxF—5
4 2T 2To. IO UL THREFROME LIZER/NY — 03, HECHBEGREED ¢« fzE
UTREZTTD, LEHANREREHERTEEZLSNDIDOERN L%, MREICEE LT
AL R R FHIEZ R T 2 EEER/NY — > 22N TRDE, EHRIBICONTIE, KM
L1t 35 & iy T 3 D 118 4 1 T D AHBE A3 [ U B389 oD {18 ¢ 4 L T C D 4B BENC FL TR 5 i {E W
728, WHUR THIEOERE/NNY — 2 & Lz,

ZOXIRLTHESNZRMHL, EMFHBENETNOERER/NNY IOV TRAEE L
DOHBEZDT LI, ZZTHWEFERVRRT—FI38°C OHREEFEETH D, Kl
BT S THERZ Fig. 4 IORT. MHTORKE, HEOBWIRKEEELL T, 2~4 ATHEKE
(HHBAfREL 0.25). 5~7 ARKE (FBFREK -030) BAHENE, EHENEENHOKE LS
WIEOHBIZRT DI, ORI DR EM OB & B BR e E T 529 (=47,
1952) EMEIREND, X/ FifE 11~12 A QR GHBHREK -0.25) LRI HHEENE
LNz, BEMFHIBICDONTY, KKEROHHCHBEOESVWIIEITIhNS 200, #ih
FEERDERNR SNz,

6. FiwT —FIZLDRMEET

UEDHRNSHSNEE DT, MRHMBICBIT D ) FEHOERICIT 2 DXITZFHL LD
iﬁ%@m@%t%gbfao‘ﬁﬁwr MO HLREDIRERICEDYENEZNEEL T
FERERORIREREHRET 2 LRESTIRY., FOMBEHEO—DELTIE. EXD
JRERICH L THERT — Y 2EBEEAZL., SROFHLKICL > THNET2558E%%
FATOETINERETLIZENEZISND, TITIE 8°C ROERHRIBOT—& 2 HHLK &
U, BAHE L THERR SN 5~6 ABRKERY 5~6 HBKERE BWEKRE LT, Th
TNZEHETIERBREER L, CNSKREZDOBER 300 ERIOLBHERNOETLERAR S,

INETOERTIE, [IBEEREOMHBEMTIC 11 EBHEY TEELL-EHT—F 2R
7Zo LML, BEPEHETERRINT I 6 EREHRIDBRESI N, KEOEHLENH
ERFIREE TR D72, HIEMEE L TIRIFELL RV EIRTWVS (Fritts, 1976). §°C IZOW
T, RUEHRAICEFORIEREOEZEN B KMEINTNEIHDEEZ, TOXEER
ET LB T LD EBENMET LD, BLESTHERLED L-ZENAZVOILR
FOLEENETLU TUROHMBICREIND EZA LT ENTES, ZhEEND LD, &
SR Z AT (1895-1944) E1%¥ (1945-1994) 12 2 &L, ZHFHOHREIC DOV TEE(LR]
D §PC DIREINY — > & 5~6 ARKBRKRIN5~6 HMEKH I E DHBIRE 23 L T 57 (Table
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3). TORR, KT 5~6 ARKAKIC Table 3 Correlation coefficients between measured
DNWTIE, AT 8°C & D FHEE 8"C series (average of the 5 individuals) and the climate

B8 -033 R LB & R factors for each of the 2 intervals

T HBIARD B, TR T 3951991 19451994
Li;"z‘ﬁ%"‘:{&b)mrﬁ & 7‘; D 7:’.‘.0 %O Tw. 1944 Prec1pitat10n _O 16 —0 12
FELRTOMIMICOVWTIZZE S Lz AT (May-June) ' T
. © o s Number of precipitation
13 B —
BN §PC ENDEEINTNWEEX days (May-June) 0.33 0.01

51, BHEHRMNCOVWTHEARER
2 8PC I & < KX TV 5w gEHE
MBB. £oT, 8°C WOWTHHAEML TWRWEEZZOEETHBLKITH L. Bk

(1895-1944) OF—F D BEREREIHEATE I EE L, —F, EHEICOWTIE. Fk
BICRMZHEANE RIR2720. RULHRSICIIENNEROZBRAE< . SSERIT
RBENTWRNEEZ, INETERMUSHEELLEDDERAVWSZEELE, . EfS
IO AR EIRBEAOE) 70~80 L7202, KL OERE)SN Y — > D BE FHuni,

HEF T ORRE SN S~6 AMKE, 5~6 AMKAROHEMEBRT —¥ & O IEE
Fig. 5 IR BRI 5~6 ARKE. 5~6 HRKAKTZENEN 034, 040, FEREzgE
FENEN 144mm, 4.1 HE72o7z, Fig. 5 TR HEBOLEHNIEBED FE L OLEE T4
KRHTETWRLN, KEPAEHBEMIIERINTVWSLESICRAS, £/, 1950~1970
FRTIIHEEE SBREOTRBN R E 2o THD, ZOHBIZRAER (B2 s°C ) 24
KERUNADREREROFEER 2T TO RN D 2,

7. BHOIZ

AT, EEWMEREMRO L ) FEHO 8°C HEFERIBIIOVWTEKEZ L OHEE S
Hri. RGITHBEL THBINGED 50z 5~6 ABRKRRD 5~6 ABKAKIZOVWTINS 2 O
DR THE T 2 ERIR T LR ATz, HEREZBRT -y EHBLIEE TS, Bz 5~
6 HREKBEIZ DWW TR RENZEHFEAN LS FHEINTHY, 8°C 2AVNB LItk -TE
DRI LB BB TE D AREEN RSNz, £/, 1950~1970 £ TIZHETE (H 0 2 8
REL, ZOMMIZRERTHICE D KK REDBIARERICRNEZEE KT L T ot
WEZLND, %3, TERT—IYREEMEY, QEBEREEOEBELEZMmM I35,
T KEEORAY, HHRORLSEIC L 2EERBRORIZ E DR,

H B
HEERFRGKEREMEN SHECHT, MHRADTE, 2HERAHER ATk
T BEBIERP TR FEW (4, RKSREE SlaR— Y485, BATED
FERITIE, FMALRAE & F— S BRI L TSRO THIEWERnE, DL THEEELF
Vo TEBAEWITEL 1997~1998 4EERERI LT CREIZE A BEES 09750593) &)
22T T3,
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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 §'°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 §°C values of annual rings were mainly influenced by the extensive
environmental factors at least 30 km.

The $'°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 8"°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 5'°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 pollution.
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