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Z A& (Tosaka et al.,, 1996)
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d
—V- (Ppup) — Pplp = a(PPQSP)

(p = water, air, NAPL)
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_ R*3 ||on Lz oh 9z
vw =" e Y ar| S\ T ar
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Ug = V(Pa + pagZ)
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Up = — nP V(Pp + png)

i1ﬂ3=§7k;m.§ﬂ0)_\7_/7\\ Ijjé_i'ﬂ_j,_lt~)IL1$;)ILEJU§:EﬁT%)_ﬁgﬂﬁﬁ)bt/—ﬁ”&lﬁ'ﬁz
DRBEARICKYER LT A ETHEZLE S (Tosaka et al., 1996)

2015/11/24 TEEREREER.T ¢ T NS




T#-RFIRMA

o MIRKZHEIXIFARELE-BEIRR

¥ 1L *.L?Jk%ﬁ(}ﬁ':‘% Ky

. r77]"/‘/:LIZI —k ~FiEf ~FmiRe

o FHIEMEME. JEFREEM B TEL
’Eﬁ'iﬁ%%*ﬁ

- TAHER. KABRLGFEBREFIE
im,\

:1.1.2 Creageric & 3 Dy, & ERFEE

Dao{om) | k(em/sec) | FEFH | Daolmm) | Alem/sec) | LEFH

0.005 |3.00x10~° |#l k4 £ | 0.18 6.85x10°°

— 0,20 |8.90x107° | B W
0.01 |1.05x107° |dmErs-n k| 0,25 |1.40X107 _
0.02 | 4.00x10°° 0.3 z.zoxm-:
0.03 | 8.50%x10° o) 03 | 3.20X10 .
004 | 175x10— |EEFAEL g0 ) gsoxa07 [ K B
0.05 |2.80x10 0.45 |5.80%107

0.5 |7.50%107

0.06 | 4.60%10
0.07 |6 50x107* 0.6 1.10%x10™" o TN
0.08 9.00x10 | E | 0.7 1.6 ><10*: . - -~ - :
0.09 | 1.40%10°° 0.8 2.15X107 o j( jé ~e s i S
0.10 | 1.75x10° 09 |2.8 X107 Ewi b b\,}nj’l, R e 5.

. 1.0 |3.60%107 = = ;
IR P — (2015/9/10B8 3R - WAL ZM) | e SRS
0.14 3. B >(10 G w8 ' g L % N ,
0.15 \5 1 X1 | S ! @LU&EU'N »q,ﬁ:#"‘l'\’\ ey

http://www.asahicom.jp/articl

D20(mm)&L7sz“yﬂ&Uiﬁ %
(HTKNKRT YY)

es/images/AS2015091000476
8_comm.jpg

JERETE
CGRIN &L 4 )

MEEFEEE

RS 8




A2 7)1
R

mla-&*%ﬁ Total activity in global environment

{petabecquerel)

BERIRE R I SIN-HR AT EDILEYE 10000
« MERUKRERT—IIZELSRENLGIRE TR 100
o BLOMEEKICLOIBEIRR . A
KA R E oo —
SR EBREYE S SIES
B4 (R FIRE) - BAEYME _lodine131 | — Pluonium 241
o ENXIEARBDOBEIRR Stontm 80— )
. Z:J%iﬂ:%%ﬁ\ HEITHMEIZIRCI-#RkRITEYIE 55 A FF 1)L )T (B
FH }iﬁt‘ http://www.bbc.com

S
”ME:L:, =

NANI (kg Nkm—y~")
B 0-500
S00-1000
1000-2500

- 2500-5000

= dmcom b I8 = Aamxoznass
/f/ |~ 3 /7 f: %:HIE]K ,'7% e H—F - %*%%g?xﬁiﬁ Billen et al., (2013). The nitrogen cascade from

agricultural soils to the sea: modelling nitrogen
(Cltarum River BaSIH) (Agbogbloshle) transfers at regional watershed and global scales.




ih3RIK | | it T K

\_\_;j/.g .~ Forcing
_//’_')

—~_—

~~~~~
~~o
~~
~~
~
S~
~
~.
~
~.
~.

mEEe”

EI)IL L‘L%\
T # ‘$ﬁu

~
S

T B#Fﬁ FE . B, et

~.
~
~,
~,
~,
~.
Q)
&

X &
i E
E-E. RE

««’ﬁ‘ EE L BEN | tmEaE

RETIEDHKRE
iz At




h
x
X
1l

a
Reaction

StIbstance
o000 A

Surface- subsurface coupled,
air/water two phase fluid and
sediment flow fields

kinetics Reaction

kinetics

vV £E0 R E
VIEEDEHEDIEFEME




V.. Y=

D] ¥<
v
Surface-subsurface coupled, alr./water/sedlment B Ak ik (L
three phase flow fields oK) IZEAYE
ZIR DB FR
Desorption izéﬂﬁi Lntl:l D LEJT
— —_—
Advection Advection
Diffusion . Adsorption Diffusion
Deposition Detach Advection Diffusion
4 | | 4
Desorption
] >
. Advection
Adsorption Dispersion
A A
Advection Dispersion
A 4 A
Adsorbed Desorption
Substanceon | ) _
Soil/Rock Material [¢ - Advection
Adsorption Dispersion

Surface-subsurface coupled, air/water two phase flow fields

2015/11/24

&5

e B



2 IFFRMREFRNDILR

o EREZEMEBRARETEIKEIDBEIRRZETILE
« KBREM-HBRZIREEOMEBRERR (L) [CERZNRZZHEAED
B T—IETHE KINXEBENICEELLGLIEREBRRDET IVIEANLRESE
BoENTES N \
Atmosphere \ QL’%/,_ / / / / / / T

Precipitation infrared
Sensible Heat

-~ Mass/heat fluxes ‘
Latent Heat t N X
Water
Water Heat Vapor

Vadose Zone

Advection, diffusion,
dispersion, phase transfer
(vaporization/condensation)

—— 5 S - ——
= = e o T P - el p———— L Ly

Air flow
(air-water displacement) ANNA

VVV =

Capillary Zone

Groundwater table

Groundwater flow heat advection,
conduction(fluid/rock) Saturated Zone

2015/11/24 AR R &5




BRER | B B
B iR fii g

T sossy | JyEoNEy
B B
Y i
nE
BES | HUDE o
S
2
- 1
15 % H”‘;ﬁ R 3
ZEZL

Y SR




NOIf

a(Dp
7 Gut) = . P =0y =2

%

Nols

(S, Cos i
iﬁ'j? =V (uWCSS,i) + V- (Sss,iVCss,i) + Z Siks — Qwlss,i = ( ;}t SSJ)
1 Orp.: 0T o 9¢
_m _ aB;l-l_ B;l ZSLRS_hSSl =E EIE)J&
i
Nolp
o(Dp,U,S
ﬂ =V - (ppHptup) + V- Dy HyVCp + Z Tojen = dpHlp = { pgtp J
kn
Nolp

VA(VT)+ZTskh asts = 11~ 9)p,] (I

= fn
b*% NOICf a(¢5 c )
—V - (upCy,j) + V- Dp; VCp; + Z Mjker = apCpj = apt -

kcf
C C Nol;g C 5 /C
- . _SS,i . . 5 . _SS,i . . . . — _SS,i . = — _SS,i .. NIY " \
Vv (uw Dss.i CCS,l,]) +V E€ss,i 4 (pss,i Ccs,l,]) + kz Ml,],kcs qw Dss.i CCS,l,] ot (pss,i CCS,l,])
Nols
. aCcs,i,j
AL EIL Z Mijies =3¢ e

S 15

7 e N —n
T IS



Wt —-EADSA17YvI

GETFLOWS, TOUGH?2, iTOUGH2, MODFLOW,
PHREEQC2, DTRANS, UCODE2014, ADCIRC,
MODPATH, MT3DMS, PEST

Soft\m.gense.l.\.gre
‘g

Duanbot | Dol
CHOKE
ANIOd 105>
wrvennc \Olume Data for 45 of 45 Reservoirs
Total Storage Capacity: 27,182,502 (af) ®
] 0, - . A . .
254 /0 6,906,551 (af) o Sged
S ; ";
" age Vol ® s
— 48.1% 130723816 a0 b
Historieal Volume Trend
8 aim
[——
sasdil M -‘I . °o—0
. e el
O circle of blue Qlik@

http://www.circleofblue.org

205122 ey




i 0D A 5

KRS EE Source

- RE=IE (BER{EY)
— PF BT AE
A2 — L DY EE AT TS BRI Pathway

ZHDE (s

Receptor

205122 ey

ILHEBZ TRV !

BHASODKBERETIN

-—n 0



Evapotranspiration

IHES M ER IS RMEE

Rainfall, Irrigation, etc.

Organic compound

(V)

Mineralizati?rK.

Inflow

N,O, N,
CO,, etc. |

()

| Denitrification

10
43 o Bl o BB —F &
Fertilization - (R EALE)
3 °
Air + Water E 4
(Unsaturated) ~
4
= 2
Crop-uptake
4 0 O N S © 00 O N =T O 06 O N ¥ © 0 O N T O O O l"\l =
© © © © O I I~ > I I QO 00 00 0 0 O @ DO O
2222222222222 2222222Q_F
1
, Water
10
(Saturated) m
7 8 .
o | 3
Nitrﬁfj_tj_g" DOC Outflow D 6 -
E
g o 005%0 0 ooqee"
: oo os_  o040°°°
NO3' Soppthm [ 1] S
Desorption 0 ==
3

Qutflow l} Inflow

ZR{ESYOR{LETRIGDOEEE

[i]

100,00m
—

THBEE

ESoERIERTET)

SR

it} / \1t5ﬁ_

L

L3

T KPR DOIHERREE iﬁf?’Z(GL 25m)




Radiocesium (37Cs) inventory
(GBq)

800

700

600

500

400

300

200

100

~130000

Piedmont
sediment
5 f A
Debris
avalanche
sediment

127000

Sénd-gra;lel)
(river bed) %

| 50 % of initial inve

==Radioactive decay

==Radioactive decay +
Redistribution by
water/sediment

N

Elapse time after NPP accident (y)

10 18y 30y 100

Inventory change
137cg (Bqlmz)

30,000 <

25,000 - 30,000

20,000 - 25,000

15,000 - 20,000

Case2:Kd=400,000 (L/kg) N
15'March =08 Dece

10,000 - 15,000

5,000 - 10,000
0 - 5,000
-5,000 - 0
-10,000 - -5,000
-15,000 - -10,000

~20,000 - 15,000

I -25.000 - 20,000
% Il -30.000 - -25,000
2 ] < =30, 000
|
{ )
)
%

ESEDSR3ELDT YAy NIBEEOZRIN T

Environmental Modelling & Software 72 (2015) 126—146

Contents lists available at ScienceDirect

Environmental Modelling & Software

journal homepage: www.elsevier.com/locate/envsoft

Integrated watershed modeling for simulation of spatiotemporal
redistribution of post-fallout radionuclides: Application in
radiocesium fate and transport processes derived from the Fukushima
accidents
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