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HAOM I &E o550 (54%) & 5o % K
&, TAEORKZKHEERFZER L TBH (#
Fi, 1986), F-RIRHE A T B IIBO ) HEKEEA
200km? &k 2 % b DI 7212 f & (FTRE, 1988), FRik
WTIRZoMEEFAL, BIERTIOKS 7wk %
Ay 8T = ZARIZIR DS B 2 A DS\ K % 38 1 CRHIC
AT 5L L DI, DAV ENAKIZKELSHT
K BEL TV D, BIKRHANOH T RO FTEH#EICO W
TIEBRERNVAERH T A% M L—H— & L725ErdH 5
A% (B 21, FEJI1 5, 2005 ; Althaus et a., 2009), i3
KoE, WAKE~OWFERE, HTKROREEE, #HTH
TIKDOBEEE 2B\ Tt b 2 2= 2Bk & < (S,
1098), F/oERHHIC L D R L BERAKMEIL, ki
BV CTHMERIEK E T ROEHB SR E L L ST
W (B2, LES, 2009) HFIZ KM IRk
) H T KB E O, I~ OHTROFH, Rk &
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H I AKMOE TR KEDOEALE Vo 72ZNFETOHT
KREFEBROMBIINZ, FHEEBH~OBIE & ) Fiiz
BRED D B o KMELZENLE ) Bk, Bk Sy — >,
EIEWEOELIE, HTKROBEEROZILE LT, HHIC
HBOREMTKICEEZ RIZTTEEZONDL S 512,
PR DI - FERIRZBIEDSTR 22 2 &I12 LD,
FRFHOAFEEEATE AL, TR EKER: LT
AR AL T KRR AN OARSE AT RS 5 W REE AT RS &
nTws (IGES, 2008), L2°L, #HFKIZDWTHOR
BN & 2 BRI~ OB LT MK & Hhi LT <
(Kundzewicz et al., 2007), $5ICEEOARNEH TR & MK
IKEDKTRBMBIZBE T AIIEIXIT L A EfThbNTniewn
(Okkonen et a., 2010), A EAHIIZBNT, 4HD
SMEZEEN LS HIS L 7208 E 2 T K SR L % S0 LT v
{z002iE, KHEDPAR G ZRE L 72T RO #EZE
— S E) — iR A E R IZEHE T A LD S

— IR, TAROMEIC X YRS NS
[ AR AR ] & JKIR LS8 S 2 J5 i b i
IZ& o TSNS [ BRI R 125 S
N, WIEZ RN CH 0, 1R KR IR % R
5 (557, 1988) o RS T & L 72 TFHUIE:R# (7
JINE) TR R o B D 1 D TH Y, k%
BEFIRIZ AL B L 722 A% & IR e Ab R % &2 < HERE S & 72 Rk
THhbo THUNFKI T, KEZHOE LIz EET
MWL D E LI, BERIOMZ, LHEH - KEHEL
TOMT KIS THOIN TV D, 4, FHUIFE RIS
BT B W T KIGRELRAMEIZ B 2 75, #Bil L - KH
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ERERA A D P ARBERE O, F 72 AR T
V2 PR T KRR o B A & L CREfE b L CTw
bo TD7z8, HWFKD S M T RNDKIEER % IEFEIHE
BL72ET, BIRMICBIT AT REEDOTEE BT
LULEDRHLENZ D, ZNLY, AR T, AKHE
ENEROTIUINFIRHAI O HFEK - HTRDOKE
FfCfE (FZEA 4 >, BESR - KRERGAAL, SR
BTHE )T UL, BERE) OFAFEEERL
EEM T ROBERO ST T2, TNOKER
OSTERLAR A3 A B 1 70> 5 T IR L 0 1 g T K & TR T Kk
DAEELHLNITT 5,

B, RWEE, BMOKEA R0 Y =7 MiFgE [H
BRIRBRALDS 2 3E B2 5 2 2 R 2EREAI & 85 35 47 o0 B
3] ROTHNNRZELIITE [BERKEK L L @eiK
TEERIZBET 298] O A I CEMBS N, T2
L CEHOEZ £,

I FREEIE

1 #

FEUNFERME, FLTEk 2 RIER L LRl
H2 S REFETAR LT TIAAYY , R 1 191k,
TN o &K 750km? 12 e 5 FFIEEFCTHUK &7z
FRUNOTINNAKIE, FIEEA S i 2 CTRBLRIC
A5 MK B U T, KECh AL VHEZKE LT
ENb, BRBFHOBERTES EFEROCHREEL, &
THEE D 4y 90m, F i BB DI 5y 5m, & AL I3 TR THE
S RUEERIZ A T U130, TR C U200 TH SHo
THE 2 SRR Z 4 D128 L 22354 (Figld o
zonel ~ 4) OLHFHEAEIL Tablel & 7 % (FE L% fH
T A M A v 3 2 2006 4F 5 & Y 1R o zone 1
~ 3O LA AIIKESER T L D1Zx L, #HTEIZE
v zone 4 (XK T FE D EI G 25084 L, HxHig 12 B i
HOE G T 5o

2 W Z

RTEFBIZ & 72 2 FILTTEERAT o L, 5 =/
WD KNG - FAPEEE (REg ks L OTBUCs )
PO E N, RERBIXOEEZIEE L TV b, Bk
WO R, SEIRORSERE RO MR ERT o
UNRILE A A 5 (AbkE B BUSEHEILS, 1977). K
MRS L, HA o EOHE L B > T TE 2
BT ICIER S 7z, T b b, UNRILEHERER 1077
EX D FIOMEEEC X o T, HiE L & ik
EDOBIZMIEANTE, 2 ICTFRUINC X A 0HEE HSi i
LG, ROk Ed) 25k L CINRILEO RIcE
WKW EERE AT S L7 (B3, 2002) 0 T FEEBAT
ETOWHEREOIE X3 130m U L% A4 5, Table2 |2
EIE U, Fig2 \[CHERImX % Rt 22Tl
JeBE R BUREHEFER (1977) OXAFICHEVy, TR IR HEAS fE

w FERETTEIC A, B E oA AG(H B, Tk Lk
AT 0 DG(F) B & L7z, dtREsIL, B X b
B 257 % DG, & (FIRMHEREY & L THE i
LDIXIDGH) @), #tEh 5% 5 DC B, RS
%% DG, @, kitEH»5s7ksbDC R W fHton
B2 5 7% % D-TIEIZAT 5 vd, AG() 1L 20 ~ 30m
DBIET, DG(F)JE & ) MK EENZ { BAED KE WX
) THDH bk BB, 1977), RIFZEClx, ¥
3 (2002) OXAFIZHEV, AG) & % 45— K@, DG(f)
JBx Ak, D-TREE=NKEE T4, 1T KHE
WEEFHIC X ) BT 22%E—, 2ok icBintw s,
CCTIEE—, KB T RERBHT K, B2
THKEHRO T REREEHTRKET S,

3 HTFKFIA

AR BB ok BB Al v 2 (2007) 12 LA, TN
RIRMIS & D 471 2 W] (43R0, AMisls, Al
AeSET, JIAGET, %74 THR]) o 2005 4F- B o #h T /KI5K
HIZ 11190 m* Th o 720 HEFRIZITEMAT51.4%
Thb% <, KEH 3L5%, HEH 89%, MM 4.9%,
BEYH33%THY, BREHIZT4~8H, HEHIT12
~ 3 HIZHKED T 5,

Ishikawa Pref.

© pumping well

@ monitoring well for
groundwater level

<& paddy field
A spring
m TedoriR.

f

0 2 4km N ‘L
e — :
Tedori R.

(n): surface elevation

Fig.d  FHUNT IR K O3 A b i A7 18 [
Location map of the Tedori River fan and observation points

Tablel %V — > otTHFIHEE
Land useratio in each zone

zone 1 2 3 4

JKH 56.3 64.2 68.2 33.2
Z DAl HL 0.4 05 0.9 36
FEIN 6.4 12 0.3 2.0
T I b 28.7 17.0 23.6 50.9
JK I 1.3 10.6 0.4 0.7
Z Db 7.0 6.5 6.6 9.6

(HAT 2 %)
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Table2 HEBF CILBEEEEERMELS (1977) X 1K)
Geological stratigraphy
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{ LEE CRihAC)

S ARk 3
AL R T (BbAs #51AC)

T IR RIRM I EEBAG ), WiE (AG)
EHERE | PEREDG,
AL B T IR R 2 DG (f
LA (152{%»?2 ) @kiﬁlé% (f)
EHARE | i LEDC,
(FPALE IT) BEEDG,
deREh ] | hEERE | RS EDC,
(BShIBEE) |}
% # j—:,{»i: } g .okl )= _
SRR 1i E( FEAT : b - Rk HE (D-T)
Hef j
Pk ‘
e e
1 ERRETU
A A

(m) //
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50 =T /

-100
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Fig2 #EMrmb (A-A") (bBERBUREIEHE, 1977)
Geological cross section A-A’

I ERFGE

1 Bkt

FHINF IR NZ DB EWITIC BT, FEA 4,
KFE - BERLERMAL, NUF A (T, °H), ek
3 MC T DK EAT o 720 BAIRHA OFok T %
Figl R L7ze HFIETHITH OKER, FREDOLIE
Wik R B ORUKSH:, ANEAMRA 2 R ALBHIH:
(Figl H o> P+ $7) T OSHNEASLKAYRA 3 5 Bl
(M PU) ZxtfE Lize BUKHIZOWTIREAEIZE D
Bk ENTHTFRZRAK L7z BUIHE, A ML —F2
B HUEREIZERIT SN TV ASEIRIEENORKEIT-
720 WRELEHTIZBOTHTRO—FRKEZ PAD
W 2 B (20084 8 H, 20104E 6 H), JEDADTN
Moo 1R (2009 4F 11 H) 1Z¥ES L 720 AHbisic B

LPADRCEIZA4H13H~9H 10HTH %,

EREIN S & L CERE - RERTRE X5 L TR
KU REZ PU Hh 5 % %852 L, A H MK (PUS0), FE
HF K (PUL50) O 52 #IFRIK & FEHE L 720 PUSO I3 i
50m, A — VA ML—=FTHY, HFKEIFLET 50
KL DG(F) BITH 4§ 5, PULSO (ZiE 150m, A k
L —F X[ Tdh 5 144~ 150m D KBIED-TETH 5,
PROKIREE (X, PUS0 (Z7KTH T 1m, PU150 i 145m TH %,
BKIE EELo—FBIINZ M Z, 2009 4F 5 A ~ 2010 4F 7
RoOMMIZB T 2H8M~ 17 ARBREOHRETHRKE
FEhti L 720 F 72, PUSO, PUISO D + Y F 7 A5 HTH O
AR ZMINA(TR), #HAK(SP) & & 312, 20094 11 H
WZHEH L 720 X512, PUL50 2B\ T MC o ok %
2010 4F 9 HIZFEHE L 72,

BRI O K OFRELE PU b I2 3B\ C, 2008 4F
6 H~20094E 3 H F THro 720 FRELICIEZ, HIES 1
7 (Friedman et a., 1992) & RK—u % 4 7 (A5 - L,
1994) O J QR LD AN 7= 285805 1 A & H
Wizo E512, KHEIZB BKkE - BRRLER AL
WL TAH72512, 2009455 H 28 H, 6 4 22 H,
8 H 6 HIZH IRMWNDKH 9 » 7T (Fig.l) KU &/KH®D
KIS 2 FAKBIC BV TR ARV IKETRILL 72,
72 PUHL A DK BT, 2010 4F 6 H 3 HICHTEK
DRI T E R L 720

FRUNFIRH O BT O TR T, RO % ER
AR A 2 S 2T 272002, EEORL L EK
BCHLE K BRI L 72, BRAKHL AL, 2008 4F (LJE 5,
2010) OHiE L EHT S 13HWATH Y, FHIUZ 2009 4E
11 HIZEM L 720

2 KBRUORMESH
a FEqA>
B A 4+ > (Na', K', Mg®, Ca&), &1 4> (NO,”,NO,”,
Cl',SO2) &, A+ ru~ s 57 (HHE DKK 84,
ICA2000) 12X ViBlSE%4T o720 HCO WX T V1) L
L, 7)) (pHA8 EEH# =) | MR-BCG RA AT
FEORIECIRRAZ VAT 12 & AiE I & DR 7z,
b K3k - BRZXERMIAL
HARFIZHBIT 5 DCH), 0 OFERIZIERHITHE W
72%, Gl 5E fE 13 VSMOW (Vienna Standard Mean Ocean
Water) & X3 5 EE#E K O AR A 5 O T2 %R
# (%) & LTk THKI,

9 (%) = (Rampe! Rer — 1) X 1000 (1)

Z 2T, Rame EEEH O DIH, ®0/*0, Ry 1XiE i
Ko DM, P00 THBH, —MRIZIEIKEWIT
FEVWRINARICED Z A HEWK, W25l Ew
IFERGIKE XIEN D, KE, BEROZERMARILOH
X, ENEIKE, ZERILRE T A % BEPE O SAHES
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SIINZ, KE A% FMAREHR ORI S, P
B ARWE L, FREPEIRIEIC D 2 KO%5E FALR
% W8 %, Finnigan #1352 GASBENCH 11 |2 & V) 3
HAZEANL, TERMAKILERESHED (Thermo Fisher
Scientific #1: %4, DELTA V Advantage) |2 & 1) lE % 17>
720 KFE - BERLEFNAR L OB ERRZENL ZNZEI 2%,
0.05% TdH > 72,
c MUFIL

HIRGFE O MY F 7 41%, FHEBEOHET L R0z
AL ORI L DG L D ER S, HTO D
ETKGFEME L CHRRAEZEERL Cnb, L2 L,
1952 4R |2 BAA S 72 KA T O BB EER O R4,
[k b ) F 7 LIS L, JbEkTl
1963 4EIC ¥ — 7 |ZE L7z, Lk, KA ToBERD
HikE &1, MY T AREE R (124 4F) 1205
TIRBEARWHA L, BETIZIZIZEREAE L NI
FIfEL T, BRELL 7250EHE, WRE 5 T B ER H
BTy L EREEE A CERENZIT) . BEE
fith, ZAERBE LB ERRGY v FL—var oy
% (ALOKA #1# LB5) 12X Dl L7z, MR T
0.03Bg/L TH V), EEDHAL L L T 1TU(Tritium Unit)
= 0.12Bg/L &\ 5,

d mgtExsE 'C

YC UL - IR 5568 4F o BT AL AR T, ORI e SR
EBMEN D, bk M) F ALY L REELIASE L,
YCIEEEIX MY F A L) LT AREAENE DT
L LCTHWDZ ENTRETH b, “CiEFEIX AD1950
FEOREZ 100 & L7246 0% 4 L L T pMC(percent
Modern Carbon) CTHEiL &N b, F 7z, HTKOEMRE
i& AD1950 4E 7> B 4ERT T 5 20 % Ll 3o ¢
{952 L THEENRETH ), yBP(year Before Present)
THERLEN D,

WA LZE2BE, iAoy F o 220N T 5
Z & T, Bk o B ER K (Dissolved Inorganic
Carbon, LLUF DIC) ZREEA T F 748 LTk
b, BoNikBYE ) VL S EE, CO, T A
HERL, KEFALLLITMBARIEEE T T T 74
MIBILT 5o BN TT7 74 e HWT, ILE
THESHTEL (AMS @ Accelerator Mass Spectrometry) (2
I MClEERMET S, T2, BHNLCO, TANS
LR AR N E & 0475 (Thermo Fisher Scientific 1%
DELTA plus) |2 X Y 4EAEHIIEH O 67°C 2% T 5,

3 BMRMMAESAEER L L AEROHEE

— BN AR BN, PR 535 & B[R] 244
SBNCIXBI ENT W 2o BRI BN 10 O [F 7
ISR TIE 7% <, ALEUSRHEAL, 5 FIEEED
— TR IC B VTR U 2 AR IR R 2 45 L, K
H RS S 7270 A DY RIS HAK IS 28 TS0 ) B
WAL B DB A 520 B o PRI HERR S &,

B FEALR D BERR R e« B & DA 72 FIAR 5 BERR T ¢ 1
KR TFEE NS (Craigand Gordon, 1965)

e =&+ &g (2)
e = (1-4d)x10° (3
ex = Cy (1_h> (4>

ZIC, a EEMICHT DA O BIR S a D
W e L CHRENDL (a =Va)s ald Maoube(1971)
MEBRIN KD 7ZIREOB L L TRkdD7z, hIZARE
AAF EPIAHRRE OMNETRERL, O<hs<1), Coldk
A D TIEEAR S & K _EORLFUIREE IS U722 5T
HY, KiEH S DOERIRETORIEOLE, HBE, KE
1205 C I ENZN 143, 125% TH A (Gonfiantini,
1986; Aragués-Aragués et al., 2000) . Bl i [l 718 43 31 1,
#3554 (LEL, Local Evaporation Line) |2t 72k % 4=
L&, ZOMEEIZ4~T7THY, FERMEDHIC X
BRI (MWL, Meteoric Water Line) D % & 1357
% (Gibson, 2002) . Gat(1995) 13T DMEE S &K
KICEYKDTHY, WAKICBIT EREROME X OHE
ICHWHEN TS (FlziX, Mayretal., 2007),

- [h(aA B 5|>+€]H
B [h<5A - 5|>+5]o

(5)

EL

22T, 5 EMAKOEERMALEZRL, KHIZE
WIS SN AP HKIZE ST 5o dald KA
HOKRBLRDOLEFMMAEILZRL, 6a= (dp — &)l a
(Gibson, 2002) X W HEE L 720 0p (X O %% R AL E
WARRL, 22 TE PU LS CHRILL 72 B o Bk 2N
FERHEA Nz, T THELTH, OlFZENEK
%, MELETRT,

4 HWTFKERDHLE
H K DEANL HC DA S LUTF 0 & 5 12HiE &
b

_In(C,/C)
t= - (6)

Z T, tidHEEENR (yBP), ColdiBERD “CiRE,
CIIHRIkD “CiEE, 2 IIHEERT A= 21, TH
Do Ty lx MC DM 5568 4ETH S,

HFAKF D MCEIEZIZRPITOERETH Y, FEBIZIZ
FENAREIZ BT, M8 o RERES 2 S OEIRIC &
D MC & T WK (dead carbon) 25158, #T
KD MCIEEIIRNEN D, ZDw, ERIHEEICE
WL RERIESI) 0 O OER OB 2 RET A -0 DR
ERLETH D, &5 IERFERBEO 1 CO~DFE
RGN EEEL, S°CEHIFELE LZUT O PCRA
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ETFIWIZEN CERDLIENTES (Clark and Fritz,
1997; Geyh, 2000) .

0 13CDK: -0 13Ccarb
0 13CcoZ @nT €~ 0 13Ccarb

(7)

Co = Ceo, (soil)

Z 2T, Cooyan 1L 13 CO, @ “CiFE T 100pMC & 5
XN (Geyh, 2000, 6%Chc 1Z 2 El K @ DIC @ §2C,
0 Cop 1E KRR D 6°C (20%0), 6" Coo, @y 1& 1.1 CO,
D 5PC (=-23%), ¢ \FIELFIE KR L 15 CO, MO [FfL
BRI TH Y, +7~ +10% % & % (Geyh, 2000), ¢
i pH, BB L TAfEL, 2 2T Clak and Fritz
(1997) AR HFEIC L D HEEL 72,

v f&Fm R

1 #TFkoKEERK
FIg3ICHTARD M) ) =T 54T 7T 0 %KY, F
K& ER L 72BUKIED A b L — B IR 24 B R
R Ag(f), DG(HETH HH, HEEOKE VWHFIZ—H
D-TIEBIZA ML —FHAE L TWb, RIS/ T K
NS X 59, #4a Ca—HCO, Ml &R L, —iiZei&
i FROKREME A RT Z &b, PUKHIZFISERE
WFAREZBKLTWSL EEZ ONL, AIEEEOHT
IRALBENH: 2 SERIL S N7 R T K, EE TR s
72 1) Na—HCO, B ) oK BB 2R L TW%, zone

Piim Wpi5
P14 i
iy A&MS ©

LIZHEST 5 9413 Ca—HCO, I # 7R3 D I2xf L, 86,
92 OHITKIZ Na—HCO, BIC /- H S 1, oM TkE
R L REME R L7ze E72, INREEBICAET S
P19 i S 13K B A A U Cw A B CchH Y, KE -
W & b I12 Na—Cl B K EH A 7R L7z,

2008 4 8 H, 2009 4F 11 H, 20104F 6 H o & J& #h T
KOMEEREZEFE (NO; —N) BEFHMHEIE, ehzn
0.98mg/L (0.00 ~ 3.06mg/L), 0.96mg/L (0.00 ~ 3.07mg/L),
1.10mg/L (0.00 ~2.88mg/L) TH Y, AN VE, FENA
IRV Z 8 U CRARE D NO,” —N A3t &7z, &EH
TIRODADAE 6 R, 8R), FErAPCE (11H) @
NO,” —N &£ 7345 % Figd 27" T NO,” —N i o> 22 [
B 75 & LCiE, FRUINEEO I T K TREAE <
FHUIN & 0 BEN 72 HE IR DS R T L A % S0t
L7233 5, FHUIO NO,” —N & 1 0.18
~ 0.37Tmg/L & AR BYITARNE 2 7R, Rk § 2 IRITLE
FRARE ORERD S, TR D & O IR 01555 0 32
DIREND Z s, HTFKRFOE NO,” —NIEE X T
BUND S DEEKIZEDHRERE 25, T2, HE
KD S IZ VT HOEIZ BT H NO,” — N dH &
Naro7z.

2 K& - BREERNMALES T

a FHRIIRBEOHBKDERRERMALDH
FHINRIBE O FE A D §%0 1k, EEmdaEm vl
(2,702m) B O FAKITFEMAL NS <, BIR#IZ
VIR R OMEKIT ERIMAIZRE 725 (Figh).

@ shallow groundwater (Aug. 2008)
© shallow groundwater (Nov. 2009)
O shallow groundwater (Jun. 2010)
M deep groundwater (Aug. 2008)
@ deep groundwater (Nov. 2009)
O deep groundwater (Jun. 2010)

Fig3 MUY ZT¥AT T T A
Trilinear diagram
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(@ AW (2010 46 A)

(b) 22A D3N (2008 4F- 8 H)

(¢) FEMADNE] (2009 4 11 H)

Figd {&EHTKD NO,” — N 57
Distribution of NO;~ — N concentration in shallow groundwater

Mt. Haku

Mt. Dainichi (2,702m)

(1,368m)
0 5 10km
e e—

Figs FRUIGLIEIC B 2 HFEK 60 554 (LR S, 2010)
Distribution of %0 in stream water of the Tedori River Basin

I, FRARG RN ED—DTH B E R ORI
X%, 20084ED T — % (LJE 5, 2010) (2 2009 4F 11 A
WERAK L7z 7 =% 2L, “FEEE L 50 o %
ZRo7z (Fig6). HFEKD §%01F, —12.12 ~—8.51%
DFPFAPNC AT 5o T72, FKL#EKRD 60 4
ZZFoME XY EREOKOERMEE 72 5720, FIgEE
PR & 0 B o EKISOFIEHE & Lz, ek
Haedr bk b - UEHROME S L0, FRUIGEK
DOMFEKDEER 1L —0.22%/100m L HEE S b, H
ROMFTKE R G L 2HE, 6°0 OFERFEIL-0.25
~ —0.15%/100m T& b (b, 2005), FHUIGLI O HFE

2000
8180 = -0.0022h, — 8.008
R2=0.71
£ 1500
< °
S
g
2 1000
5}
(<5}
g
g
< 500
0 Aug. 2008
o Nov. 2009
0 T T T 1 1
—13 —12 —11 —10 -9 —8 —7

3180 (%o)

Fig6 EAKBOFIER & 5°0 OB%
Relation between §'0 in stream water and mean altitude of
its catchment area

KOGEGENRD N ODEERIEE L VR S, FRIO

60 F1 il 1% -10.28%0 (n = 9, 2008 4F 8 F§ ~ 20104E 7 /)
THoto THUE, FHUINIERE RO E KL
TWh720THY), HABTH2EKRAOREAK LD S AHKT
B AR R AR & 7R d s

b KR UHEBEAKNDKSE - BRRERMUALS S

PU 1 5 CHREL L 72 Bk o Bk 35 %2 5 A Ak e 28 b %
Fig7 l2"d . BARTIE, EFITIEIRFEDPS OWE 2
HiRRC A B L, AT KEED S O L 7255
J - RS ERT D mEDTE VI EIKER OGS 5
FIEAVNE L, AR E W R ASREK IS i S



LIS - A O - SR
L7280, — AN BoK O R ARSI EICE C, A2
w@%m¢<$mm-¢#,mmoimm%wm«@%
Kb FERED@EIN 2 RS BEKD 60, 6D DREKEIZ X
HIMENIGIEZFNZEI—807%, —43.94% T, itk
DOEEF % R TG (Figs) & FJE L 7% \ve LMWL
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Tritium concentration in the Tedori River water, spring water,
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Tritium profile in rainwater and decay curve of tritium
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Classification of Recharge Sources of Groundwater in a Paddy
Dominant Alluvial Fan Based on Geochemical and Isotopic Analyses

TSUCHIHARA Takeo, YOSHIMOTO Shuhei, ISHIDA Satoshi and IMAIZUMI Masayuki

Summary

Geochemica and environmental isotopic aspects of groundwater in a paddy dominant alluvial fan of the Tedori
River in Ishikawa Prefecture, Japan were investigated during paddy irrigation and non-irrigation periods. The
distribution of stable isotopic compositions of oxygen in shallow groundwater revealed that river-water dominated
groundwater flows from the right bank of the river towards northwest, and the contribution of infiltrated river water
decreases to the northeast in both irrigation and non-irrigation periods. The river infiltration has a significant effect on
decreasing the nitrogen-nitrate concentration in the shallow groundwater along the Tedori River through dilution.

The groundwater mixing line (GML), which is a regression line of stable isotopic compositions of oxygen and
hydrogen of the shallow groundwater, lies between local meteoric water line (LMWL) and local evaporation line (LEL),
determined by linear regression of observed rainwater and paddy water. It isthus deduced that the shallow groundwater
is recharged by three sources. rainwater, paddy water and river water. The mixing analysis of three recharge sources
suggested the contribution fraction of each source to the shallow groundwater, and indicates that the infiltration of river
water can be of great importance in keeping self-reliance of the shallow groundwater and its influence is not limited
only to areas around the river.

The differences of stable isotope compositions in shallow and deep groundwater clearly imply that both
groundwater take different flow paths with little interaction between both aquifers. The age of the deep groundwater
are estimated from tritium profile to be pre-1960s unlike young shallow groundwater. Further, age-dating method using
“C activity estimated that deep groundwater was recharged between about 1,000 and 3,000 years before the present.
The estimated residence times al so justify the difference of flow mechanism between in shallow and deep groundwater.

Keywords : aluvia fan, environmental isotope, paddy field, groundwater, recharge source, river infiltration



