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Ensemble River Discharge Analysis
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AR THROKTEER

[REFNNZANELT, KBR-EXEBERTIT D

Total terrestrial

Evapacration Water vapor
Water vapor over ocean over fand
ovar sea 436.5
Met water vapor
flux transport
45,5 —
Glaciers and snow
|
I 2
1
* T !
1 31 0.2 103
| Wetland (0.2)
Precipitation 1 Hlbﬂﬂm:" \
over ocean i
391 _
== 07T | Le “f',lqu' -
Imdustry
Sea | 1,338,000

"4 Flux, 10% krméty

|| storage, 10° km®
) Area 10° knt®

Thi terrestrial water balance does not include Antarctica

Oki and Kanae (Science, 2006)
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SIMRIW(Horie, 1985)
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Rice Growth Model

(1)EBTILEFE = (iR = (i) KAV RETE = (V)REZFHOEZELENE

Simulation Model for Rice-Weather relations

SIMRIW
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Vegetation Dynamics of SIMRIW

FA{ERFHAD
Y:T‘hh‘W 12 EmARLREEE
Yield Harvest Index ::%Dry weight h, 1
T 0.8
f]h =h_ (1-0.95y,); 06 \
. é . T.-T, Coool 0.4 E— \\
Tmax - b T —T max To=T o -
=| —2 | =——-— for T max > | 0.2
7 ( T,-T, J[ T.-T, j ° ; N
_ 30 (33) 36 39 42
\7/h = 0 for T max STO oC

LA, ' Empirical
LAI th = A — _ _ _ j
grow A Al ﬂA 1 exp[ K (T ch)}{l (L Almax] } equation
Solar S =S [1-r—@1-r)exp{—k(@-m)LAI
absorption Wmﬁ 0 [ (1=1) p{ ( )_}]
c forl< DVI <2
Carbon ADW =S C . C = _
production — MRS ST TS C(l+8B) , B= DVI =2 for2<DVI <3

1+Bexpp t
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Dam Operation Modeling

(1 )EBETIVEFE = (i)REE = (i) KALREE = (V)RIEZEHOSZELELEK

DAM
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Basic Operation

Q flood Qlow

HKE, HIFRE LR SRE

:-A ﬂ% A
1.4 7/{( ~ /f Disc. Peak-cut Operation
B Qint > Qigos l RIAN
Nbase ' else J / AN

~
Quooa ™
flood Se_-

2. FIZKERIE .
Qouf = MmaX {Qbase ,

>

EBEE(LEHTES 21— /LERGTT NS EHL




A )| TR = AR ELE

(I )VETILEZFE = (i)BEE = (ili)KANRETE = (V)SIEZEOHELEIGE

Discharge

O ERN200D 1§56A] ) || THREE
- 1994-20034F (SDP, AMeDAS)
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HydroBEAM Dischor 201Ju|27 13(JST)
Rs = exp(4.606 —0.157 -Ws) |
HEE JRE . .

Yang et al. (1998) ¢n 1kmﬁ¢{ggr‘—cﬁ¢¢ﬁ by GDBD




A )| TR = AR ELE

KR BUdget — Z (Qsim o Qobs) / ZQobs

2
Nash & Nash — 1_ Z (QSim B QObS) %E@%L\/ﬁﬁ'i

ETILEFH Z Q,. —Q..)> SHRL—I—T A%
obs obs FERALTRIDFE

No. River Station Budget[%]  Nash No. River Station Budget[%]  Nash
1 Teshio Maruyama -8.7 0.436 11 Tone Kurihashi +12.7 0.873
2 Ishikari Ishikari +13.5 0.117 12 Naka Noguchi -8.7 0.842
3 Tokachi Moiwa -2.0 0.855 13 Fuji Kitamatsuno  +59.1 0.619
4 Mogami Sagoshi -10.0 0.849 14 Tenryu Kashima +0.4 0.873
5 Omono  Tsubakigawa -11.2 0.847 15 Kiso Inuyama +0.3 0.911
6 Kitakami Tome -14.6 0.812 16 Katsura Katsura +9.0 0.734
7 Yoneshiro Futatsui -13.3 0.868 17 Kizu Yawata -22.3 0.782
8  Abukuma Tateyama -13.7 0.843 18 Gono Kawahira -20.2 0.660
9 Shinano Ojiya -18.2 0.726 19  Yoshino Ikeda +10.6 0.871

10 Agano Maoroshi -14.2 0.783 20  Chikugo Senoshita -14.9 0.940
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(i )EBETILEFE = (i)REE = (ii)KAFLAEE = (vV)RIEZEDOFZELEIGE

Water Stress

Demand  (mm, basin ave.)
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Water Stress Index

_Okl et al. (2001)

Water withdrawal to total runoff e’
WWR=>W,/> Q
Raskin, 1997 i
W: daily water withdrawal [MCM] o
Q: daily discharge [MCM] .
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Cumulative withdrawal to demand ratio A River discharge

CWD =) (W,/D,)

Hanasaki (HESS, 2008)
D: daily demand [MCM]
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Water Stress Index

WRR (water stress)
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AR E) 0D 52 5 5T & o 3R

F = (iR = (ii)KAPLREE = (v)S[EESHOEECEGE

il Climate Change

O MRI-AGCM20ZF > CRIZZE I D EH 5t

- REEICKRZEHAHATERDORIZEZEBIast#H1E (HF S, 2008)
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