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Photo 1 Precipitation sampler installed on P- 1

e

Photo 2 Precipitation sampler installed on P-2
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Photo 3 Precipitation sampler installed on P-3
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Fig.1 Sampling site map
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Table 1 Stable isotope ratios in precipitation at Kyoto from September 9, 2009 to September 29, 2010

sampling elevation WM. 6 "0 WM. 6D oo precipitation
point m %o %0 » mm
P 525 789 523 108 16075
P2 1000 807 537 108 21181
P3 3100 837 546 124 26075
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Fig.3 Temporal variation of 8 "®0 in precipitation
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W.M.: weighted-mean value
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Fig.b Temporal variation of d-excess in precipita-
tion at three sampling sites
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Fig.6a Relationship between 9 ™0 and 0D in pre-
cipitation for all samples
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Fig.6b Relationship between ¢ ™0 and 0D in pre-
cipitation divided into summer period (May
to October) and winter period (November
to April)
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Table 2 Altitude effect of precipitation at Kyoto from September 2009 to September 2010

00 . oD L
%0 /100m %0 /100m

Sep to Oct in 2009 —-0.06 0.984 0.87 0.979

Nov to Dec in 2009 -0.33 0991 -134 0.979

Jan to Feb in 2010 -0.23 1.000 -119 0.999

Mar to Apr in 2010 -0.26 0.882 -171 0.873

May to Jun in 2010 0.04 0.907 1.00 0.816

Jul to Sep in 2010 -0.10 0.266 -051 0.133
weighted-mean values -0.17 0.981 =070 0.819

/100m. 6D T—=095% /100m (FF4F132>, 2002) . FKI YA

EHIE L OB R CTHRIL L 72k O R RiX. 6°0 T
—=0.1% /100m. 6D T—09% /100m<Tdh V), K TH
TRZSTMEZR LTV S, FHEIOEENROME D
ZIIERE NN TRV EDSHRZ Y RETDH
D, WTAREOWEHEHET HBIEHTE2EE R

-5.0 4 OP-1
O
6.0 1 O Op-2
_ A AP-3
£ 70
2 T
© 8.0 A O
@ Agoa A
9.0
o4 o
-10.0 . .
0 500 1,000

precipitation amount (mm)

Fig.8a Relationship between precipitation amount
and 9 "0 for all samples

01 OP-1

-10 1 ap-2
~ 201 AP-3
X
~ _30 .
a B
© 40 A

-50 A @%

A o O
-60 - @A A
_70 O T 1
0 500 1,000

precipitation amount (mm)

Fig.8b Relationship between precipitation amount
and 0 D for all samples

28

— MBI IR E DL VI SRR IR e B & &
NTCTWBH (Clark and Fritz, 1997) . 5UHR 2 H#0>20094F
9 H~20104F 9 HOETOREKY TV D PO BL TV 6
D L BKREDOEFEE A DL (Figla. Fig8b). Mk &
[FIAL AR A X BARE Z2 AHB I RR O H v, — T, Bk
AR L CTHNESES L7z 0 "0 BL U 0D & ks & D
WIZE OMBIBIFRATHIR IZFRO i, 60, 6D ki
ERYRR I 7Ty P &RTw5 (Fig9a. Figdb). 1A
DT — & TIERENAR & ok & QMDD bz \»
DI, AEHOMEFHME & FEKE TIIHEI RO NS
JFEE LT, Bk b7 3TREAORENRATHS Z
EREME L LCEZ 5N D, Fig8a. Fig8b TR L 72
2 HEOMETIIZF N 2ok E b 725 IR R
=) (Fok 2AE, WO RBAKRGEIC L 5K, EHW
D &) BIHEN R BEIK G EANRAEL TW3) | Iz TR
REDEBELZITHLI LMD, ) LIEARNRERD
WENPKBL T2 7 BBEO T — & TIEMEMESE S
TLEVRT WV, L Lads, 14EBMEFELLEE
WIEFHIN 2 ZROEEMTEHE SN 20, L
WAL ORI CEOMBEAE L A Z L FHEN D, Bl -
HE (2005) 2BV TH D EHDA XY FEKOFA
RIL L BRI DI A SN2 \VhS, ke a Ik L
7o INE S & Bk E & ORI IZE WA OHBEAED 5
NBZENRESNTVD, BEDOZ M, BkOEE
F - KRFLERMAIEHEAMICEREDOATRESINT
WEDITTIE R, Rilk EEBOBEZOEEE 21T T
WBHIZENEZOND,



7.0 1 ©Sep 2009 - Sep 2010
75 A
z P-1
S 80 - P-2
© P-3
8.5 1 y=-0.0005x - 7.0948
R2=0.9742
9.0 ' : .
0 1,000 2,000 3,000

precipitation amount (mm)

Fig.9a Relationship between precipitation amount
and weighted-mean values of 0"0 at

three sites
OSep 2009 - Sep 201
50 - Sep 2009 - Sep 2010
P-1
P-2
£ P-3
2 55 1
y =-0.0022x - 48.847
R2=0.9807
-60 T T )
0 1,000 2,000 3,000

precipitation amount (mm)

Fig.9b Relationship between precipitation amount
and weighted-mean values of 6D at three
sites

5. £&BH

ARaTid, 20094E 9 H~20104E 9 HIZBW T, LiEk%:
HMOEE O L 3 TR L 72BKOBES - KEL
ERMAEL OSBRI NTEE L2 B o0 FD

WEE. DTz aﬁiﬁﬂ%#& o7,
(1) BAERESOBVHEIZESL L o T,
(2) H%%ﬁﬂ%’ﬂt%&%t\ 60, 6D HIZIZIZF U2

BE L TWwhH, FEINAZILIEFRD Sk,
(3) dexcess HITEFITML . AFITHL D, FH
W Z8 %A LT\,
(4) FHREHDOFAKIL 6 D=839620+1543TH V),
Craig D RAKMBEL D bR RHENAKE Lo T
5o

HERBRBENF 78, Vol14(2012)

(5) 670, oD fESkIC, FEEAE WHLAIE SRR
DK 72 2 HERNROGAED TR0 5 NTz0 60 D
FIEERARE — 0.17% /100m. 6 D DESEERIR1E —
0.7% /100m T % o

(6) 272 REORBKOFRNAL & BKREIZIZABE AR

0O NRH o 72h FNAAROEINEFI9ME &
KEDHIZIZHIR 2 B OB (FERR) 2552

bilze T LIKRELS KD SO BLV S

D EDHIZIE, BRKEDATH KRR MOLR

L5 EHBOBEZR VD> TWALZ ENE X
bibd,

HRIE. 29 LzBKOZERMAL R Z R L

Ty A o H T KA K TEBR O R 12 ZF D T W
{FETH S0

B

ATE R EIY 2125720 . FEARERIK, RIUEHK, &
AR ] A2 & DAL OB BRI 1 BERERIUC
BILCREBMERIC D F Lz ICRAKIZTHICZE W
T LHBE TR 27— 5 255 2L TE T Lz, Kk

FEARIZIZ R I TORKRRL G M2 & fkx 2B
WTITBI W72 & L7z BRI D #FLH L RS
j’—D

EECEDOTIITFEICIEY s Tz wiz72 2 F L7,
ISR LTEFLB L BT E T,

AL, P21 ~234F EE R se B Al Bh & (LB ge
(C). #8EH51:21501008) DOBIE % 21T CEMBL T L7

SE
Clark, I and Fritz, P. (1997) :
hydrogeology. Lewis Publishers, 328p.

Environmental isotopes in

Craig, H. (1961) : Isotopic variations in meteoric waters. Sci-
ence, 133, 1702-1703.

KBRIT A — L= http//www jma.gojp/jma/index html

ANPRIEHE - RS — - HRIEES - AT - SRR (1997) ¢
SEAUL S — T ORI - KB L OH T K OKE -
FOEMARIE. HAKCR 4R, 27 (3), 143-150.

KAFEZ (1986) /KILAEIZE & N4 FER R — 25 AL Rk 3L
F—oonA Foad— (HAKIRAREE, 16 (2), 74—
82.

FRRSRER - fEBE % - ZeRIEAL (2002) sk LR BAHAC B
VT A RKDEERR. BAKCR&5E, 32 (4), 135-
147.

FAREE - IEZ (1983) tHEHA - BALHARIZBIT 2R
PARO MR, #ERfb=:, 17, 83-91.

Wl SR - EHERIRE (2004) - BJRBREEOREK OB - KFE

29



HURRARHCERIL L 72 A BBk O 2 g AL AR ek (Bl - i)

LR DL FE. FU R eI e v & —

e, 5, 29-39.

Bl R - HHBERIAE (2005) @2 CIETHTIZ BT B KD ZLGEH
FARLE DRI DV T KRS - KERARFS, 18, 592-
602.

Wl 7SRE - FHWBRIAE - DR ECE - AR Bz (2008) < HUkILIF
BN 31T 2 BoR O 2 RAAR LR, STI AR5
Wiet > & —#ak, 9, 15-23.

PR (2010a) © B EIRAEG T OBAKOmRTE -
RO MERIRBENEZE, 12, 121-125.

Bl SR (2010b) © 38 7 5t J5UR] 5 0 /K %5 [ AR v

P

IKFRLGE R

RNZDWT, HAKIR R P RRFERE TR, 25,
79— 80.

BRERE - IEJFRIRE - U2 - KR - #AE— (2011) ¢
T I LB 35 O [ 7K D #4THT D38\ T K B [ AR i BE X)) S
IZOWT, HIREERFHEA201FE AR RS GRER 5
AHWO023-P03).

Yabusaki, S., Tase, N. and Shimano, Y. (2010) : Temporal
variation of stable isotopes in precipitation at Tsukuba,
Ogawa and Utsunomiya City in Japan. Groundwater
response to changing climate. (IAH book No.16), CRC
Press 55-66.

Characteristics of stable isotopes in precipitation at Kyoto basin

YABUSAKI Shiho*, KONO Tadashi*

*Faculty of Geo-Environmental Science, Rissho University

Abstract:

Precipitation samples were collected at three sites on northern part of Kyoto basin every two months from Sep-
tember 2009 to September 2010. Precipitation amount is relatively large at the high elevation. The time series vari-
ation of stable isotopes of oxygen and hydrogen in precipitation for three sites at Kyoto basin show similar
tendencies, however no seasonal variation of isotopic ratios is recognized. The d-excess values in precipitation are
relatively low at summer season and relatively high at winter season. The local meteoric water line (LMWL) in
Kyoto basin is expressed as 6 D = 8.39 6 *O + 15.48. The slope of the LMWL in Kyoto basin is slightly gentle slope
compared to the slope of Craig’s global meteoric water line which is 6 D = 8“0 + 10. The elevation becomes
increasingly depleted in *O and “H (D) in precipitation. The altitude effect is, therefore, recognized in this area. The
values of annual mean altitude effect is -0.17%0 /100 m for 6 *O and -0.7% /100 m for 6 D. There is no obvious cor-
relation between isotopic ratios (60 or 6D) of every two month’s precipitation samples and precipitation
amount, but there was identity relationship between the amount weighted-mean values of é O or ¢ D in precipita-

tion samples and precipitation amount. It is considered that the amount effect also exists in Kyoto basin.

Key words: Kyoto basin, precipitation, stable isotopes of oxygen, stable isotopes of hydrogen, altitude effect
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