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Fig.2 The Hinogawa River catchment
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Fig. 4 The drainage path of the Hinogawa River
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Fig. 6 The rainfall, observed/simulated inflow and

outflow at the Hinogawa Dam during 19-20 Sep. 1990
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Hinogawa Dam during 19-20 Sep. 1990

4. HK - AKEE+HKETIL

ek - AL MRATIZ DV T E AT EIPE AN O
OB (HEPI, EEsp)I, AN, IR,

FEU, BN, KIAJN) OKAL - T E —KRITTAER
AT TIN5, Zeds, URHIBRHT TN o g
HLL BN, RIANNEB E L T, {EfE o i

i CIEE R T T VI X D B SR RE AN R
0ryo 7% ANNT 5, yHﬁéMthH&&éié
AT TIE2 DO Tt & 120 _EiidEic X 0 Ak
INDIRDOKMNEL L, MAEDOE E+ﬁ§fﬁt|j%
IZE LW ET 5,

—WITT R ETRBATIZ BT DI FHtm O KRN IE, #
T & 9 < RN o G5 W i o FEE A V> TOME
HELTH X, 2EVETRBIIOVWTIE, £h
LV ORI ERIEBELRWE LTERY H-

7o BERJIEENSF)IOEHMLD J:?ﬁf@ﬂ‘ ENE
WX TR O KRAD EFREm L 0 mL< R 5AICET
ZKAL L O BRI~ OERE, FriEiE - j'@%jj%%—_’
Z g TX % (Kinamatic Wave JETIXTE 22 , 72
B, ZTAETICHI)IGRECII R A 722 & H 21
)N D BB )IA~DOPARRREIZ & é?ﬁ7k7ﬂi’ﬁé7ﬁ§§§$ L
ThY, ZoLIRBEREZHHRITL20ITIE, 5%
X2 5 L/l E TERE LTS %E#&oée

B ARVTT BN O KIEP R & & & LRl - 728561
EorE L, BREARICEVBEKKEELZEET S,
D ORSAKNE E A AN A RRIT LD ZRoninE
T 7 VI E 2D Uk - = (2008) ) o 7,
Z OIFEMATE T LTI, BRI EBANK, HBHW
IZE 2> B EENHLIZ R 7o R 3B (FF) AL
THARBBI T TSR T B Ialb—va v TED
ko57m I AL TnDd, 20O () ARSI
ARICEVEHET D, DUTFICEA L7 i R
ik 5,

4.1 ANID—RTHE R

kL, EPTHTIC Manning A& W 72 St
Venant X& AT 5,

o4 00
of % _ 7
o ox ! ™
Louw wou oh_ o n’ulu] (8)

R4/ 3

Z ZICAEGE O WK IR A, QIXEN R, ¢ X
MO RS ST BRANE GREANRIE) , u=
O/AVIWI I TR, sold /KR AR, nixd~=27
DOHERRE, RIIBIETH D, Zh b O % Rt
ETHRL,

EP‘Jﬂﬁ@{E(EﬁﬁMﬁ_ 4&7E§7k(ﬁjﬁiit%ﬂ%b\
Do
oh 6M 6N
= 9
Gt 6x oy = O )
[2 2
%+8uM+6vM :7ghai7gn2u u-+v (10)
o ox oy ox JE
2 2
8N+6uN GVN hai_gnzv u“+v (11)
ot ox  ay oy JUE

Z ZIChIZAKIEE, M=uh N=vh TM, NiZiii&~7 7 v
T A, u, ViZENENXFE, yHFR~OFE, HiTK
AL, Qs FEMHEFEYZY OWKKETHD, 22
CTIXBE AR % 15 5 729D 1Zh, M, N%& T s - IRICR &
L (staggered grid) , WFJ5 2250 I BGINARTE O
Leap frog {E&#HW 5%

— 23—



2000

1500

T T T T T T

B 5/ (/3429)
O

50

1000

B [F/E(/5211)
B &R F212)

100

=)

g [m/s]

|n
A

500

——RE(\F9)

[0 Bl

e

INFT)
150

"

i

1

R

- N

it
“H-E

e

N

g T LB I A S S

I)IL%(
—a—RE (\F12)

By i

200

Lt
-
0 2 4

6 8 10 12 14

1 1 1 1 il Il il il
16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Bfd [hr]

Fig. 8 The rainfall pattern from 9 to 12 and the simulated discharge at the Hinogawa/Hokyojigawa confluent
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Table 1 Estimated economic loss due to rice damages in the region
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Economic Loss due to Crop Damages by Flood Inundation: an Integrated Flood Risk Assessment
Framework

Kenichiro KOBAYASHI* and Kaoru TAKARA

*Institute of Sustainability Science, Kyoto University

Synopsis

Identifying the agricultural risk by flooding based on the quantified hazard is vital when addressing the
flood disaster problem. This paper carries out the crop damage (risk) estimation by flood based on the flood
inundation (hazard) simulation. The flood inundation model developed here can simulate not only the flood
inundation by bank overtopping and rainwater, but also the drainage process through the river network
system. After simulating the flood inundation process, the crop damage by flood is estimated using a
vulnerability index, that is, the relationship among the crop damage ratio, the inundation depth and the
inundation duration. Afterwards, the economic loss is estimated with the average crop yield per area and the
retail price of the rice per weight (kg) of Shiga Prefecture. The Hinogawa River, Shiga, Japan and Ryuou
Town in the catchment are selected as case study sites. This paper has established a framework to assess
flood risk in a river basin from rainfall, rainfall-runoff, flood inundation, drainage and the economic loss

estimation.

Keywords: rainfall-runoff, inundation, crop damage, economic loss, the Hinogawa river, Ryuou Town
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