Isotopic- Tracer Techniques for DIagnosing:

Environmental Circulatory System.

Yamanaka, T. (ed)

No. 2

Electronic Monograph No. 2

Terrestrial Environment Research Center, University of Tsukuba



2005

12

19



Sr-Nd

( ): , No. 2,
, 2006
Yamanaka, T. (ed) : /sotopic tracer techniques for diagnosing environmental circulatory
system, Electronic Monograph No. 2, Terrestrial Environment Research Center, Univ. of
Tsukuba, 2006



No.2

On the Mechanism of Precipitation Isotopes Determination
Regarding with Global Hydrological Processes

*

Kei Yoshimura

(6180)
Iso-AGCM
2
1960
(
)
Craig and Gordon,
1965 Yoshimura et al.,
2006
15 ERA15




No.2

E+-Resk,, -
r ,K* i Atmospheric
% isotape Cireulation Mod
| Diffusion Lnu; {RICHY) |
Ewuilibriui Yﬁﬁmﬂa;,m,zﬂ%
=~
---------------------- "l
AT =

Water Surface Scheme™ [~ - -

Mt Land Suriace Mode!

Craigand Gordon, 1858 7 — ol 1So-MATSIRG).. .
Wereat e Jouel, 17SO2 AR - gmaas.zec:z
,,,,,,,,,,, RN A Neshimura ot al accepted

P — [ . "
E JEntege T
| River Routing Scheme
' {Iso-TRIP)

O and Sug, 1055,
¥oshimors stal 51 prep.

ERA1S5

Spatial Resclution 1.°x1.%, glebe
Simulation period 19791993
Model time siep

1 hour for coupling and 10 min. for models

Meteorological variabies
W, Q. QP ERA1S
Rs* RI%, uv,qpT ERA15
Bourndary Conditions
LandiSoil type, Topo. GSWP2
S5T AMIP Climatology
Isotopes in sea water SHEO=56D=0%.
fsedopic Parawseter
a,, (Eq. fract. factor) Majoube, 1971ab
a,;, (Kin. fract. Factor) Merlivat, 1978

15

r
Surface Meteor.
U V. qT,pP

sy

water  isctopes

Isotopes in | | Isotopes in
vapor/precip. | Ewap.

-1.00 -0.75 0.50 0.25 0.00 0.25 0.50 0.75 1.00

GNIP
GNIP



No.2

unuu oAD wen

- W T
sl{:gmwm%s
T4 SrEEDSERAIT.

\.m........

7

C1I, S-‘-a

._1. Clhs FULL ’~~ Su

“%ﬁﬂ MQ“ ﬁ@ x,f gﬁ&"‘%%

= e - = fmt&mﬂg::.bm
| FRBEATSE B ke,

HOE (i)
)

n

unu);q |\M:J mug

W

Craig, H. and L.I. Gordon, 1965: Deuterium and
oxygen-18 variations in the ocean and the

marine atmosphere. In Stable Isotopes in

Oceanographic Studies and
Paleotemperatures (ed. E. Tongiorgi), Pisa,
Italy, 9-130.

Yoshimura, K., S. Miyazaki, S. Kanae, and T. OKki,
2006: Iso-MATSIRO, a land surface model
that incorporates stable water isotopes, Glob.

Planet. Change, in print.



No.2

Diagnosing Eco-hydro-meteorological Phenomena Using Isotopic Signature of
Waters above and below the Land Surface
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Lake Trophic status 8°C 8N
Lake Suwa eutrophic -246*05 4007
Lake Bled eutrophic -33.3%24
Smith Lake’ eutrophic -29.2 0.3
Lake Fukami-ike' eutrophic -27.2
Lake Kasumigaura eutrophic 57 69
Lake Eri¢’ meso-eutrophic -25.9 -249
Lake Kizaki’ mesotrophic 278 -234 17 45
Lake Biwa (north basinj mesotrophic =247 -234 70 78
Lake Ontarid® mesotrophic -27.0 -238 40 94
Lake Superior® oligotrophic -265 -255 45 6.0
Findley Lake" subalpine oligo. -28  -33
Florida lakes” oligotrophic -27.1 14
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eutrophic -26.3 24
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Yoshioka et al. 1988; Cermelj etal. 1996; Gu et al. 1997; Takahashi et al. 1990;
Toda and Wada 1990; Ostrom et al. 1998b; Yoshioka et al. 1988; Yamada et al. 1996;
Hodell and Schelske 1998; Ostrom et al. 1998a; Rau 1980; Gu etal. 1996.
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Animals and their diets

Laboratory ~ 3.0%26
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Land, freshwater and
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