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Estimation of groundwater recharge at paddy plot using oxygen and hydrogen stable isotopes

Yumi YOSHIOKA! and Kimihito NAKAMURA?

Abstract: Stable oxygen and hydrogen isotope ratios
(*H/'H and '80/'°0) are ideal (natural) tracers for eval-
uating the groundwater recharge sources and hydrological
water cycles, because they are part of the water molecule
itself and are transported and circulated as liquid and va-
por phases. This paper introduces the isotope composi-
tion that is affected by equilibrium or non-equilibrium (ki-
netic) fractionation processes. The temporal variability of
paddy water isotope composition and the differences be-
tween paddy water and soil water composition are summa-
rized based on the high isotope composition frequencies
observed in the atmosphere—surface—underground around
a paddy field. An overview of isotope calculations using
HYDRUS-1D is briefly described.
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AIRETH b, EREMOTEEDHETONLTVWSE (X
X, Wei et al., 2015; Hogan et al., 2020). /KD FIf AL
i, KIFEDODDDVPHETHIWHETHL VWS bhrh
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&L CTKENSDEFET 7 v 7 R E, BWKTTDHFE
779 RAE QHTHS Rg 2HEET 2N TES.
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ERD, nRKEWVIFEY o 1 FKREL R 3N ELiD,
EREOHELZ T -HRMEORMAELIEE L 5. K
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KIZDOWTIE TAEA 1T & 2 RERFIRRLLBIAI A v b7 —
27 GNIP (Global Network of Isotopes in Precipitation) ,
GNIR (Global Network of Isotopes in Rivers) ® 7 —&
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AU, Wk (BHEWE) » 6 T IEFER 7 n
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HEs,2013). 7, BIRDHIOREIC X > THEAMALL
DNEL R &, HE ASH/ASI8 <8 ¥ i2bh, Zho
PIERENCI T 2 8§ B4 7 27 4 Lo ENFERRIT TR
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DL, BEHID 2 WIZ AABINCRA AR Z 38 U 7k %
AWz b= —BRICBVWTHRETI2HEDLDH 5.
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% A a0, T LIC & 2 EKEORM OKEN D
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Box plots and violin plots of 8180 (a) precipitation, rivers, irri-
gation water, paddy water during 20162021, (b) plots of paddy
water by month in the Tedori River alluvial fan.
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T, Bk, Rk, MEK, +Hko 5180 oz,
Fluctuations of paddy water balance and §'30 in precipitation,
irrigation water, paddy water, and soil water of a paddy plot in
the Tedori River alluvial fan.
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Profiles of §'30 of soil water of a paddy plot in the Tedori River
alluvial fan, (a) before the mid-summer drainage, (b) after the
mid-summer drainage.
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HYDRUS B % % @ Siminek & @ 2L — 713,
HYDRUS-1D OFEBENEHH 2 R L T/KD RN AT
HHEWE L TW5. Stumppetal. (2012) 1, HYDRUS-
1D TUEAFEIET 2 LIAEIIMRENCE-E T 25, Z
DT EHRE L TRERENEL B KT TBIUEWKS
FOFEFHCEE) (kbird) X5ICEE L. Zhouetal.
(2021) & Braud et al. (2005) 23\ (9) RTERXh
ZFEMAREE C B X THENTIES IS & S
FHRRETH 2 v 2 F A ((3) e LD, KES
OBENC X280 ER L (10) XNTRXN BT
Bzl L T HYDRUS-1D DR 21T > TW\W53.
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FINRIEEE (M L7, qu, qu (&M SHEDFEMKZ
w272 ML2TY) THOHWHKZ Z v 22 q, K
BRI I IR Gy CENENGC;, Cy BRUSZHDTH
%. SIBMEICBTZROWAKEE (T, ¢ 1ZHFHE
(D), zZkEkAmEEONE (L) TH5. EuRREMte
LTEWKGTOEK I Iy 7R E (4) ), 5 R
DR FIBRB O E R T 5 2 & THERMH 2 0k
TEATHEMKLEAE L 25 22k b, X 51T, Zhou
etal. (2022) 31T H 5 4D Fih & 2B KD FENM AL
DI ZELAEER XN S X 510 BB REER < S
X —RDREIEEITIZR>TWS. ZDIEDICDHKDENK
R RWWT T X =X 2 [FE - MEET 2D fAHTH
NLTW3 (Rothfuss et al., 2012; Groh et al., 2018). 1%

NTORMALLOZE - BE E T T LT, 1K
DMK R I NS & 5 BEE T X — X BHEE X
N, BEEBLWVWHIKLT—EPEOLNE I TA YTy
b & 72 5 HEK D[RR Z L O REREUHEE HIATBE & 72
h, MAENRFHGEFIEOMILIC DR 5.
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