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Near Coastal Ocean Variability Affecting Radionuclide Dispersion Simulation

and Their Reproducibility in Numerical Models
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Near coastal ocean processes are considered in terms of their roles in “’Cs dispersion and their reproducibility in numerical
models, through a model intercomparison for the Fukushima Daiichi case and scenario experiments in regions near Ikata and
Hamaoka. Results demonstrated that key processes differ among different regions and seasons. The extent to which each model
reproduces the key processes also differed significantly among the models. An ensemble calculation with a multi-model

simulation would be necessary to obtain results for more practical purposes.
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Table ] Key specifications of eleven models participating in the model inter-comparison of “'Cs dispersion for the

Fukushima Daiichi case.

Dietze and Kriest

GEOMAR 1/8x 1/10 Euler Instant release (2.3 PBq) iy
1/54 x 1/72 Lagrangian JAEA type (3.5 PBq) Koba!“a!?hl":f al.
1/60 x 1/60 Euler JAEA type (38 PBa) Z""‘”E:‘ﬂ‘;)?j""”t’

MSSG 1/556 x 1/55.6 Lagrangian CRIEP! type (5.7 PBa) T“"(’z:‘:;;;‘ o

Stohl et al.

WHOI-2D 1/10 x 1/10 Lagrangian i JAEA type (16.2 PBq)
(a) (b) ) )
50N { =T fBﬂ’“ﬁ:ﬁ' Direct Discharge Scenario (Mar.21-Jun.30)
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Fig. 1  (a) Domains of dispersion models for the Fukushima Daiichi case and (b) time series of direct

discharge scenarios used for each model.

— 152 —



B RO R 2 - 2 v R

IS B 7OV CUIACERE T M@ AY 1 km Bt &
o TVbbDON%E L, WHRRPIBFERIC KL 5 HEFTED
HREIZWH) ANSNGWLO0, HFar—rLihd
K& 7 BRI S0 Hh BB, RIS B RETH 5.
B, REE—2SORHMEWEO G I 21—
¥a v EITo TV A INMBEELHBIE 7 VX, BRSO
SHOMIEEH B IIE T L — T I L YR ST
A, 22T, ENSOFN5108R, 117V (Table
1) OFFIZOWTIHERERATEREZENTEL (£T
VOMRRD 2RI, B ARSI & (2014)Y% 2
BoZk) W7oy s be L TOMBRNRET IV
BT, BFOstEZRELFRbLAEDbEToEK L
oTWhlo, &EFNVOMHEE (Fig. 1 (a), ¥R
W@, MR, STEMIM, SRRt MG E Ol
YFUA (Fig.1 () &k, L OEFETEL D&M
EoTWBILIEBNPLETHL. 12121, 44D
EFNVOMEREREME LT =2 At7a 52 FosH
WHENTWDEZ L, E5|IZEOPOTETIVTIINEREE
IZBWTHEL7T B 7 7 bADOFEM % IT-oTWDH I &

Cesium 137 (Apr 21-30, 2011)

a] | o P
38N 38M-
-
1
3TN, 1 3TN,
36N g 36M-

38BN~

37N,

36N, %

BT 9IRS IR BB AE & £ ORI

5, EARMREBIGICEANZENIR OS2V, &
72, INHLOETMIZLDESLN20114E 4 H2IH 225
30H D10 ¥ @ i1 T @ ¥'Cs 434 % Fig. 2 12" §

WENOBEHERESFEL T2 1 7 ARICIE, 240
BTNV TRBMOERES L, HIRE DS KRBT
TOWRFIECRAL TN IA A% @O @A R 55,

ZO—7, ToO1 7y AOMOIBRIIN ) i Ese
DEI IR0 TVEDIMAF LT, mREROE LA
WCIRA%6, MIComs e, MEMICHELHE
&, BB (B ~EE ¥ a2 — o) Tk
ETNVHEOENHPIHIEIZBN TS, ZORFEHROTN
ZUE, RG5> O P R oM S, Mk
DIRMELAAOHIESIKELHFG L TwELEEZ LN
L. F NLEEBHADS, ORI
150 km FEJE O @& SR PR BR % 08 5 T BB 2571
LTWAIZEDRENTBY, ORI #HE) I
HENETNVERESE, HEVITE(HHRTERVE
TN LT, KIEIRREAEOWE S AR & i )s i
LENAEZELHLENPE R -7 (B2 1E Fig. 2 (d) & Fig.

142E

- 1&&5&:53%@%35%%2

36N

3NN

41E 142 143E

141E | 142E  143E

Fig. 2 Horizontal distribution of surface '"Cs averaged during April 21 and 30, 2011.
observations, (b) to (1) results of dispersion simulation from eleven models.

to (1) indicate schematic location of the Kuroshio axis in each model result.
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Thick arrows in (b)
Models in (b) to

(g) include Cs input from atmospheric deposition, and models in (h) to (1) consider only direct

discharge into the ocean from the Fukushima Daiichi Nuclear Power Plant.
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Table 2 Key specifications of models for inter-comparison of “Cs dispersion in the Ikata
region (A, B, and C) and Hamaoka region (C and D).

Kuroshio region
diagnostic model

oM 1/80 x 1/120  JMA MSM 4 components

1/108 x 1/108

JMA MSM B components

21 River inputs

JCOPE2 River inputs
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Fig.4 Horizontal distribution of surface “'Cs for two models used for the Hamaoka case.

(a)

Distribution on February 28, 2013, 1 month after starting discharge in the February integration, of

Model-C.

(b) Same as (a), but for Model-D.
after starting discharge in the November integration, of Model-C.
Model-D. Red dots indicate the location of the Hamaoka Nuclear Power Plant.

(c) Distribution on November 30, 2013, 1 month
(b) Same as (a), but for
(The color figure

can be seen in the PDF version of the article.)
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