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Fig. 3 Applied experimental procedures.
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Fig. 4 Comparison of monthly air temperature and precipitation among AMeDAS (observation),

JRA2S5 (re-analysis) and CMIP3 multi-model outputs in the Kiso River basin.
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Fig.6 Monthly change of the rainfall and snowfall in the Kiso River basin. Left: Seasonal change, Right:

monthly change between present and future climate. SVAT is correspond to the present climate calculated by

SVAT model using observed meteorological data. A2, A1B and B2 is correspond to future climate condition

estimated by SVAT model using climate change value derived from CMIP3 output.

— 523 —



100 -
3
E 80 -
=
g 60 —e— SVAT(Present)
) —o— SVAT(A2)
(/C) —o— SVAT(A1B)
=, 40 - SVAT(B1)
£
£ '
| 4
0 =0
Z x > 2 o >
< 2w
Ti:13§¢
= 120 -
E
- 100 -
Re)
© 80 -
8_ —e— SVAT(Present)
© —o—— SVAT(A2)
L|>J 60 - — o SVAT(A1B)
> SVAT(B1)
£ 40 -
c
]
= 20 - \
0 ————+—+—+—+—+—+—++
Z r > 2 o >
< < < 2 W
S 23> 6 2

Monthly Snowmelt change [mm]

Monthly Evaporation change [mm]

0 R oo =t
i% L
10 - s
—o— SVAT(A2)
_20 L —o— SVAT(A1B)
SVAT(B1)
30 -
-40 i -
_50 L
zZ x > = o >
< 2w
- <§( <§E - %) %
30 -
20 +
T —o— SVAT(A2)
T
—o— SVAT(A1B)
T/ T SVAT(B1)
10 -9
L e e S e e

JAN
MAR

Fig.7 Monthly change of the snowmelt and evaporation in the Kiso River basin. Left: Seasonal change,

Right: monthly change between present and future climate. SVAT is correspond to the present climate calcu-

lated by SVAT model using observed meteorological data. A2, A1B and B2 is correspond to future climate

condition estimated by SVAT model using climate change value derived from CMIP3 output.

3.3 KIRZEMIFEEDBERZR

FERE O IR T, BRAKDSBEm & BT Iz,
PEREO T FRAZIC X RS, Zo R
i~ s (LLTF, ERBEEEET2) . B
ERIEESELRD, HEENREENLEZ L bR
TN TREREE L THiFICHE SN D, ERER
BEBIO@MEEL L CHRICHis S ZRAko—E
i, KEDHDLIVIFERBICE o TRET~EESN,
Y BIERENZE (MTRHE &) & E A~ O Wk
SEled, DFED, WIRHEL, EWRERNEE /M
NOAEFEHE L ERREELEZLTIZ
LICE - TRDBZENTES, LL, EEOK
WL EMRERL DL CERICRELD Z L
IEEEE S IR AR 72, 2 CIEARRERELED
—HICERREENLEENDI O LTHOVES &
LT L7z, Fig8IZARIKINZE (LB) )i &E (F
B oZ{bE R LTINS, KILKIE, SVATET VIC
FVRELEBHELMSEOOAREEE (22T

T ROBE

RN

WEART vy VRS E) BELIIWIETH D, T
JIFR R, AN KL LD O T, Hydro-BEAM
WX DTN O R Z 7R L TWD, Fig8 TE /A
O FERD A BB D% — 13 LB KN D
By —r & LSS L TER Y, Fig84A MDDk
BALBEIZOWTHHEOEMIZIE—FK L TVD 2
EROND, TOZENSYL, FEROWIIFREDOZE
{b23, HAIZFEKEDOEDHITHE I 5D T
<, MIEREHINZICHES L, ERENE, SR
BLOBREHET X TOELOMEERIZX > Tk
EHTLNDND,

& B |ZFig.8 D f& B & Fig.5~Fig.7 D 5 % o4
52 ET, AFEW)INREOHEMIL, 4FRHNEOHE
INZ K 2ERRE L, FBEDOTINERE DAL,
SR O &R BE OB L D HENKE L,
EBICHEZFMIKEOEINL, EEEREOHMO
HENRENWZENDbND, 2F0, WA r—1

TOKINERIFAS TR D Z & T, ko)

— 524 —



— 400 E 150
g i : Q120 + T
— 350 | c
Q S 90 r
300 + ©
‘_E IS 8 60 I FF SVAT(A2)
o 250 - —e— SVAT(Present) % 30 L - SVAT(ATB)
o) 200 SVAT(AZ) © = SVAT(B1)
IS i ——svaral) S g |SFA L T L TN L
2 150 - ¢ SVAT(B1) > - T+ t&g/tﬁ
> -—
= g -30 + T = L = I
"g 100 - % L&?\ > 60 - T T T
50 &~ =
= S 8 90 L
0 1+ = <Z( E‘: : 5' & 8
Z x > = o >
S £ 2388 SEE T
o
= 200 -
— 700 E
o o 150 t
£ 600 [ >
o S 100 r
D 500 + <
g ~ —e— HBM(Present) 8 50 | Itz —o— HBM(A2)
@ 400 ¢ —o— HBM(A2) = L ‘_‘T‘ oA —o—HBMATE)
C 300 \ —o— HBM(A1B) § O T ‘*“f’w HBM(B1)
2 Joze=s HBM(B1) S 50 | + T
@ 200 r ;\v o T
E‘ 100 7“/ ~ é -100 -
5 = 150 L
§ 0 L L L L L L L L L L L E = o > 1 a >
Z rr > = o > o < < < 2 W O
=] ] -
< & £ 3 W Q9 = s = w =z
= = (24

Fig. 8 Monthly change of water balance calculated by the SVAT model and river discharge calculated by the

Hydro-BEAM for the Kiso river basin. River discharge data is correspond to the reference point of Kiso river

basin (Inuyama).
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Fig. 10 Change of water storage in the major reservoirs in the Kiso River basin calculated by the Hydro-BEAM.
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Upgrading the Integrated Hydrological Model for the Kiso River System

Yoshinobu SATO, Yuri MICHIHIRO and Yasushi SUZUKI

Synopsis
In the Kiso river system, the river flow is controlled by the many multi-purpose reservoirs operation

located in the upstream of the basin. Thus, in order to simulate river flow more realistically, we upgraded our

distributed hydrological model by considering actual reservoirs operation and water withdrawal from the

river channel. The results indicate that our new model shows better performance than the previous one.

However, we also found that further improvement is needed to the maintenance flow modeling for more re-

alistic river flow simulation.

Keywords: CMIP3, multi-model, multi-scenario, hydrological model, reservoir operation
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