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Fig.8 Temporal variation of tritium concentration in precipitation (a) at Ottawa
(from 1953 to 1960), Tokyo (from 1961 to 1971), Tokyo and Tsukuba (from
1972 to 1978) and Tsukuba (from 1979 to 2002) and (b) from 1988 to 2002.
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Table 1 Precipitation, evaporation and infiltration (a)
from 1977 to 1998 and (b) in 1988.
The ‘accumulated value of infiltration’ is in-
tegrated value of infiltration from August
(a)
vear Precipitation Evaporation  Infiltration /l-\cc_umul_ated value of
(mm) (mm) (mm) infiltration (mm)
1977 1660 571 1089 18039
1978 1003 543 460 16949
1979 1596 627 969 16489
1980 1294 636 658 15520
1981 1343 595 748 14862
1982 1755 585 1170 14115
1983 1328 601 727 12945
1984 832 553 279 12217
1985 1489 530 959 11938
1986 1500 600 900 10979
1987 998 611 387 10079
1988 1556 537 1019 9692
1989 1716 648 1068 8672
1990 1667 605 1062 7604
1991 2233 597 1636 6542
1992 1717 579 1138 4906
1993 1399 589 784 3768
1994 1305 641 664 2984
1995 1157 606 551 2320
1996 1069 524 545 1768
1997 1107 611 496 1223
( Jaig-i\sug) 1185 456 728 728
(b)
Month Precipitation Evaporation  Infiltration /l-\cc_umul_ated value of
(mm) (mm) (mm) infiltration (mm)
Jan-88 15 14 1 9692
Feb-88 13 12 1 9691
Mar-88 142 24 118 9690
Apr-88 97 48 49 9572
May-88 113 63 50 9522
Jun-88 185 81 104 9473
Jul-88 177 83 94 9369
Aug-88 433 85 348 9275
Sep-88 314 69 245 8928
Oct-88 55 45 10 8683
Nov-88 12 12 0 8673
Dec-88 0 0 0 8672
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Flow Model.
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Fig.11 Vertical profile of (a) & **O and (b) d-excess in soil water with residence
time which was estimated by the Displacement Flow Model.
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Vertical Profile of Stable Isotopes in Soil Water Through
the Volcanic Ash Soil Layer in Japan
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Abstract:

To estimate the soil water movement in unsaturated zone, we carried out the soil coring at the
Kaneko-upland which is covered with the thick volcanic ash layer. Precipitation and groundwater
were also sampled near the boring point. Stable isotopes of oxygen (@ **O) and hydrogen (& D) were
analyzed for all samples in soil water, precipitation and groundwater. Tritium concentration in soil
water and precipitation was also determined. Soil water may be affected by evaporation above the
depth of about 0.5m because the vertical profile of d *O and & D in soil water is relatively higher
near the soil surface. There are some cyclic variations of vertical profile of  **O and d D from soil
surface to the depth of 4m. Since the isotope ratios are relatively higher and d-excess are relatively
lower in the depths of 0.6-0.8, 1.5-1.7, 3.0 and 3.8-3.9m, it is assumed that the soil water in these
depths is recharged in summer period. From the result of analysis using the “Displacement Flow
Model (DFM)”, average recharge rate is 857mm/year (2.35mm/day). This value is almost corre-
sponds to previous study where was underlined by the volcanic ash soil layer (Kanto loam forma-
tion). The residence time of soil water which is determined by the DFM indicates close agreement
with the experimental result of vertical profile of & *O and & D in soil water. The sable isotopes of
oxygen and hydrogen are useful to estimate the soil water movement on the volcanic ash soil layer

in Japan.

keywords: soil water, oxygen isotope, hydrogen isotope, recharge rate, tritium
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