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Environmental isotope hydrology of precipitaions

and river waters in the Hokuriku district, Japan
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Department of Earth Sciences, Toyama University, Gofuku 3190, Toyama 930, Japan.
(Recieved December 24, 1983)

Abstract

To study the hydrology of the Hokuriku district, measurement was made of the
D, T and 'O contents of precipitation samples collected at Toyama and Wajima
during May, 1981 to October, 1983 and river water samples from the Kurobe River
during April, 1980 to March, 1983 were measured.

The 8D and §'%0 values of the precipitation samples were minimum in the
summer and a maximum in winter.  Precipitation!during the spring to autumn, was
8D =860+10 and for the winter, 6D=85'*0+30. The source of the water vapor
of precipitation differed for the summer and winter seasons. The summer air mass
generated on the southern Pacific Ocrean or the East China Sea precipitated rain
depleted in the heavy isotopes. Howover, the winter air mass from the Asia Continent
precipitated rain and snow abundant in heavy isotopes. A large value for the inter-
cept with the 8D axis, such as 30 in the case of winter precipitaitn, may imply the rapid
evaporation of water vapor from the sea surfade. The tritium content in the precipi-
taion samples was rather constant (10-15 TU) except for the spring peak.

The Kurobe River samples showed no seasonal isotopic variation having values
close to, sD=8§"%0+20, suggesting the water from this river to be recharged by
aquifers in which equal amounts of summer and winter precipitation are well mixed.

The tritium content of the Kurobe River ranged from 25 to 30 TU, this being larger
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than that of the precipitation samples. This fact suggests that precipitation polluted
by past thermonuclear tests is still present in aquifers and is being discharged to some

extent in the river.
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Fig. 5 Tritium contents of monthly collected precipitation samples.
@® : Toyama O : Wajima

52



D, T, *0» & RIAuE YT OREAK & KD KSR

L, PUFULBERASY 7 — 7B 20~30TU &4 2 LAskE, 10~15TU D%
Wizhh, A7) 27— UNOBERED H 2 FHEMEIRD > NL v, BARD MY F
v NEE, ZITEBRERLAOME (4~25TU%) KR-HERLRLTHRVWEITH
%, 1982501180 51983F D 2 HE Th 4 7 AR, BILOBEAD bV F 7 LBE I, 1983
E1HD 20TU #BALTAEVEETRLE, Lo L, AEEOREI I, JORRER
o, BLOIBIEDEI S, ZOXIREHIRD SN TRV, 1982F11A» S
198342 HE TOELOBADE W N F 7 LBER, LOBHETEDONIHHREDD
BHGLIIEZSNT, BHNABEREEbNL S, ZOFRKEITHETH 2,

(20 A& N K

B D19804F 4 A4 519834 3 A 2 TO 3 Mo, Kild, 6D, 60 OfER% Fig. 6
R, KR, EEABEDSRLZDEXL, 6D, 60 EiCiE, BARDBED LS
K, REZEHECEIRD Shiv, FISLRREZERVT, BIEMUELR—E & A%
LTRBWTHSS, BEINZ, BLZ, 0D=—85%0, 6'°0=-13%0 DREIALLZ#F > T
Wa Y, Zhid, BLOBKDEMIELOMEIIE(SD > —60%0, 60> —9.5%0) i
HARTEL BV, BEINOEAROKREHE, 3000m FDOILZ 5D SR BTNV TAD
WEHETH 245, ZORENOEKBICERET 2 170EE (& 2450m, Fig. 1 2K)
T—RAHOEFEFEML, ZORMFLEREL 2/, %< OFBE D> —95%0, 60

3
- Or
g /\
~ . o %, /. .\
3 - ] N
g. 10 o/ .'.‘/ .\ o’ ®-e
< ./ oy ././ \o
- L ./ e’ ~o-.9-0
o i 1 1 1 I\ 1 1 1 L 1 1 1 1 ) 1 1 [l I J
-60 r
.
B " \
oot / \ A S
\.,.-o\. —_ . /. .,.\. \. .,QQ. o\
i Ne e ~e-0 .-e
(=] N/
w0
-100 L L 1 1 [ | 1 N ) 1 i 1 1 1 [ W | T |
-1 r
o\. . M
\: o e o—o\./ \ /\ \ /.‘o °
T - . s e N
o -13F LS N N .
b4 e-o-®
w0
-15 Ln 1 i 1 1 1 1 i 1 1 1 1 1 L 1 1 1 1 |

3 57 911 357 911 357 911 3
‘80 ‘81 ‘82 ‘83
Fig. 6 Temperature, §D and §'*0 values of monthly samples from the Kuroce River.
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Fig. 7 Tritium contents of monthly samples from the Kurobe River.
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Fig. 8 6D versus §'%0 plot of the Kurobe River samples.
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