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Stable isotopic compositions of groundwater and soil water in the field
at the Terrestrial Environment Research Center, University of Tsukuba
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It is necessary to make clear the formation process of the stable isotopic compositions of

oxygen and hydrogen in soil water for consideration of the soil water movement. We have
taken soil samples in the Terrestrial Environment Research Center (TERC) at eleven times
from April 28 to November 15, 2001 and analyzed stable isotopic compositions of oxygen and

hydrogen in soil water.

There are cyclic variations of the 680 and §D profiles in soil water. Isotopic compositions of

soil water near soil surface become isotopically heavy because of the evaporation in particular
summer season, thus the isotopic heavy peak is formed near the soil surface. In fall season,
there is strongly rainfall by a number of typhoons and autumn rain fronts, so relatively large
amount of precipitation are supplied to the soil. At that time, the cyclic variations of the
1sotopes in soil water move downward wholly, but when rainfall is relatively small amount,

the cyclic variations do not move clearly. This result indicate that the recharge occurs only
after intense rainfall events of typhoons or autumn rain front. And as a result of the stable
isotopic compositions of soil water and groundwater, the piston flow is dominantly in the soil
water movement in TERC. Consequently, cyclic variations of §80 and 8D in soil water are
caused by the evaporation in summer season and transmitted downward by the storm events.
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Fig.1 Sampling location map in TERC
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Fig.2  Time series variation of §!80 values and precipitation amount in Tsukuba n 2001
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Fig.5 Vertical profiles of §'80 in soil water

3. HIEAKD S0 FO T 7 A I ERERFIELL
4/28, 9/8, 9/24, 10/14, 11/15 (ZFRELL 721K
D s180 $iE 707 7 A V% Figh II/RLZ. 2D
A6, HFEETELD 6180 fB12-10.5~-1.9% & &
BiEsSkE (, BKOBECEROVELEERT
TWAIENREINLA, EELETIION,



00 50 150 200 -150 =100 -50 00
P e e T A
. o« T~ .
B i "] { LMWL in Teukube. 19982001 -20
£ — 50
z | > £ (80=1188"0+852) .
z wchgm T 3 20 3
g - ;"‘\:P 00 = £
el g 0 o
o5 | ° °
:>) ; 1 i 150 50
e ) | 60
' e ir‘*’;_‘_' 120" i 6D=6346"0 - 165
- -_— 70
d-paramet,
80 (%)
80 -70 -60 50 -40 -30 -20 lﬂu =100 50 0.0 10.0 15.0 200 150 100 50 0o
R e e R —— e -
o Samamts amd i ( \—G\F\ﬂ &\T LMWL in Tsukuba. 1998-2001 ; °
\") 1 s . | Bg";"”‘ 50 T (8021188 "0.852) //! 20
! £ N - -
] ] s I . . N, 6 o
£, . 100 i 1 ! H )
S ! » H ! 00 3
" : < | o 0 g
i, f e ° -
I i i % H 150
’ : p 50
! P ! | | ep ™ : , S0-5478"0- 681
| > 200 i o 200 L 50
! e - - T WY I S
- —————— 0
b
80 (%) d-parameter 570 1%
110 9.0 -10 50 =30 -10 00 50 100 150 200 250
R 7 o — . . 150 100 50 )
ST I [ a0 e e
Sy P A - °
4 lfr—we LMWL s Tavkidoa, 1998-2001
o
o o0 ' o= s ) 50 .. (5D=1188 "0 52! o
CY Y | | 5 e 4
= 00 £ 2 : ; : Jww = AN - o,
«z” H Ve | | < . ©
I Lo——ap v " ! e ‘;2“: o
150 b ! 150 9 d
Yot | H : Ki/‘ 50
[T )
200 ! : .
! S ! —m— —— R 200 / 5048560 - 1207
. R
c)
Fig.6 Vertical profile of §80 and d-parameter, and § diagram

a) April 28, 2001

legend of § diagram as

b) September 8, 2001

X [ soil water

¢) November 15, 2001

e [ weighted mean of precipitation

solid line : regression line of soil water broken line : Local Meteoric Water Line (LMWL) in Tsukuba from 1998 to 2001
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