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Fig. 3 Diffusive Tank Model
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Fig. 4 New paddy field model which integrates
the Complex Tank Model and the Dif-
fusive Tank Model

LB, BB, BEEVIETNOKBEY I LR
B, Hy RESEKBEOELAF - ZADET
LFERB, 1, LBV IOEMRO ¢ IEERE
BRIC K DHBALS T,

Q=% Q: B & A AHO@H (M

LRy BEERERRBIoLLECHASRD, B

BQRECAR(R(). ) RESVTHESLS,
—5. LBV IOERRO IR, B, W

P BOBRAKR T,

4

A

L Bai & bnoBkEORT (8)

LB,

UED LS, BEFVYI7ETNMOKBI VI L
EE#Y L 7EFAOFAEHDEEZ T, &Y
W, EHRHO YL L0HARK LR TE LKA
HHEF A LHBELE, 3. TRIOKBHHET
NEBBEHETALEZRAVWTERET VLTS,

—148—



3. BMAENETIEECEZKBETLOERET
nie

3.1 MENETALLELZ BENETLEYRTL

WEHETVIRELIT, HIRBEOAKXET V%
ER T HBE. SHE - KM - WGE - KB - BB
TR - & Vo FEIR o A B RO AR I
LTHLADETFVEER L (ZOELDETAVEER
EFNELF), ThoERNBRBEOBE T LER-
THEELTHESERETVERR TS &V Fk
Th3,

WENETFAMLEEZTAVWIZLICLY, 24KFT
FADEREEIL, LERERETALELBATARS
AF-PWEEZREL. ThOEKXROBEICK L
THRT3MASLCTIER L 225 (Fig. 5), £7. &
WRAOERIL Lo THKIE —BOAXHEREL
Lich, HH50E, —BOKXBERICHETIHL
WEREFABERIN, 2ERETFNVEEET S
LERECLEZETH, BENETMEEEZAVR
i, 2EREFAOBEERNET I EROR2EE
T HEHEK L 2B (Fig. 5). ZOWENE T NVLE
PHEBLCERTIV 7 MU TARBENETA
b 25 i OHyMoS (Object-oriented Hydrological
Modeling System) TH 5 ,

HESECTHENTFALERXERTIEDIC
X, R, BROERMTOAMAFTEELE
ELTEBRYERL, B Ehiz2EREABI
HATEALHIKTHILERDD, B2 RO—
ROBERZBRINEY, —BOERMOEEBRK
HREERERTHL, 2HAROHBLRZEAZRIEL 2T
hid bRy, LEo&EEEHZT D, #BENHT
FIMEY R T AT, RFEOAERBOE T
BRMEXHHLT,. hoMLDEFAMLLTBE .,
BeDBREFNIZEOHBE/ELHRE L THERT
V) FEEEALE, Z0L5i, THiEHEE
FTHHLL>LEMUBETALTS) EWH Z &L,
ISR R -BEBEL VSR EEHATLA TV
JIMEMEBRLLVEBRTARTHD, BEMTT L
Ly AT hix, A7 V=27 PERAEBO—2TH 5
Ct++ TEREATWD,

IOVATFARZ, FLLTROL) BB ER-
W3,

() BREFNVEEEMECERTIZLICLS
TEKREFTAEMED, TR L VEKRETLO
R -EEERT. ThEThERETTVOMYL - X
MiERL RS,

) AXREFAOERET VL E LTHBEZER
ANBLIREE, Thbb NTAXEORE.
REROVHL, HERBMOEH 2L 2HBLL.

IHLEBEOL RS EAREREFAVEERT
5, B4OBERETAE, BEARBERETLVIEE
REFNVBBOBRBEEZAMLTHERT S, 2ZTH
SBEBILLIE. TOBBOERFRELE — T
DT, EOBBONEERK—THI L TRV, B
RBOAEIR, BAOBREFATHECEETD
ENRWKD,

B HIERETFTNOUAT— 2 hOERET
WBANT—FE LTHRATI L VWIBRE. BT
LEBF—FRZOBERELTEFMLLE, BF
KE2TF—BZFCRUETERVEBAIC IS T
B, BREFVALARFLBETIC, EEF—
FEXBRTIEEEFOBELAE I TVS,

3.2 XKBETLOBRET LA

KBTI, BE4L1ATO»H I A TOE CHER
by, MOLEBTRRCEDEEEARL MR
FTREBARITORSE, RKRELZRZ0IF, WEH
EALOREN, BEBOBEMR., IR T b AR
KER»ODEBAAKEZETHS, KBETFTLVOE
KREFNMEICHTZ>TIR, ZThbDOBRARIZONT
bENEREREFAMLL, BVREREZIHRL-
OBRBALTCHETIIORLARATAERLZYL,
(1) XEERET N : Paddy
HMENETNMEV AT LAOEREFAIZ, NT 2
ZoRERE-ZERMT-ZERFRYZEL, A7 2
FoRER -ZREWFIPOLOANT—FEZAVTL
FALRTTORBHAEXITWVRERFESL,
ZERFOOHMAFT— I ERETE. 20 L) Rk
X09b, BEREFNMICHBLULEELHE - R
BILLEEABERET TN Element BY 27 AICH
BI3hTwas, SEERT 3KEEHRE TNV Paddy
b Element Z &K L CHERT 5, Element &5V T
I, SR IKELY,
KBBREF N Paddy DIERFEOBERELTIR
&Y.

o 75 X Element 2 #&+5,
WEHE»>OHMHEERETIHRT. BN
TS ERBETIRTFRURRKRT— 2%
TERFEEETS,

ZEWTF 2 RET 5B Register_receive_ports %
EBETS,

RIGAFEEET D,

REBREEETS,
ERCERETEET S,

NG AT ANPOHER R B
Set_parameter # E&ET 5.

s OHMEET7ANDOHESLRLEEY

—149—



. g
exchange of
other elements Ielements I

/-P

N

a group of elements

selection and composition|
D of elements
—_—

making a total system

rearranging 2 total system

Fig. 5 Structure of a total system model
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paddy model
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\
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and
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Fig. 6 Algorithm of the iterative calculation between a river model and a paddy model
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Fig. 7 Connection among element models
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Fig. 8 Virtual basins for testing the new paddy fleld model

Table 1 Parameter values of Paddy and KinemWPKB

test 1 | test 2 I test 3

river segment length (m)

20000

river segment gradient

0.0001

leight of the upper end of the river segment (m) 2

width of the river segment (m)

100

Manning coefficient (mn-sec)

0.01

kinematic constant m

1.667

tank parameter o (1/sec)

0.000002

tank parameter 3 (1/sec)

0.0000006

tank parameter y (1/sec)

0.000057

tank parameter Hq(mm)

0

tank parameter H.(mm})

area of paddy A (m?)

1000000

area of paddy B (m?)

1000000

height of paddy A (m)

1.0 2.0 0

height of paddy B (m)

— 1.0 —

length between sections of the segment (m) o0

distance from the upper end to section 4 (m) —_

4060 4000

distance from the upper end to section 9 (m)

9000 — 9000

distance from the upper end to section 14 (m) —

14000 | 14000

levee height of interval 4 (m)

- 2.5 2.5

levee height of interval 9 (m)

2.0 — —_

levee height of interval 14 (m)

- 1.5 1.5

EEHLOTHS,
AHETHRHEROL) RHEBE L OWMIMicH L
T, BA 19 BIC LV EEEA#AHA LT 1990 F
DW|HY IaL—var&ffok,

(2) BERBR

RUDIZ, HEEHRT5KkE, HERLEDOKX
EROTHRLW )5 b OBMAKER DA % Table 2

KARY, RESEREMEATTERESAZEERE
FAOHWR% Fig. 15 7Y, Fig. 15 KR T L)
AN, REN, RO LHBRIIZ L ZLFER
H,RAR,ERRHAICRY, SJIAHE D THMIT
HEBAIRZD, THhTh ORI A8 BT &
BaEhTwad, ERETO NEOCRAEZAF
TERMokED, BELORAOBAEE S LI2H
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Fig. 9 Discharges of test 1 : inflow given
at the upper end of the river seg-
ment, outflow from the lower end of
the river segment, and overflow at in-
terval 9
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Fig. 11 Discharges of test 2 : inflow given
at the upper end of the river seg-
ment, outflow from the lower end of
the river segment, and overflows at
interval 4 and 14
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Fig. 13 Discharges of test 3 : inflow given
at the upper end of the river seg-
ment, outflow from the lower end of
the river segment, and overflows at
interval 4 and 14
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Fig. 10 Water levels of test 1 : water level
at section 9, 10, and water level of
the upper tank of paddy A
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Fig. 12 Water levels of test 2 : water level at
section 4, 5, 14, 15, and water level
of the upper tanks of paddy A and
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Fig. 14 Water levels of test 3 : water level at
section 4, 5, 14, 15, and water level
of the upper tank of paddy A
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Fig. 15 Schematic diagram of Kizu River basin
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BHEDD ERDNAT A ZRLAKBERET VT
#BE L, KEOERIZSWTiX, £KBTIOE
DREATILELDhIBIO—BEVERLA
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B th3,
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22 SR Y ML Fig. 23 =7, &, Fig. 21,
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Fig. 16 Observed discharge at Inako
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Fig. 17 Observed discharge at Araki
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Fig. 18 Given discharge at Sanagu
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Table 2 Areas(km?) of paddy fields, slopes and ponds, and irrigation from river

number | paddy field(km?) | slope(km?) | pond(km?) I irrigation from river
1 4.6839 4.5273 104590 —
2 2.7655 2.8749 27074 —_
3 3.4172 1.9537 69687 exists
4 2.8960 0.7408 10975 exists
5 2.7456 2.5461 38329 exists
6 1.7980 0 0 exists
7 3.0014 1.6513 12989 exists
8 0.6772 0 0 exists
9 3.2597 9.6191 88186 exists
10 0.8330 0.4558 4858 exists
11 3.2732 6.7612 146220 _—
12 1.6053 5.2294 85967 —
13 5.0473 9.1052 220527 exists
14 1.9592 1.8825 26255 exists
15 1.8545 2.6922 89678 exists
16 0 8.0925 ] —
17 0 5.5904 0 —_
Fotal area " 106.6378(km?)
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Fig. 19 Observed precipitation at Ueno
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Fig. 20 Evapotranspiration at Ueno (calcu-
lated by Tachikawa(1995))
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Fig. 21 Calculated discharge at Iwakura in
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. 22 Observed discharge at Iwakura in 1990
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Fig. 23 Observed and calculated discharges at
Iwakura in September, 1990
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Development of the new paddy field element model
which simulate long and short term runoff by using OHyMoS

Yutaka ICHIKAWA, Yasuhiro SATOH*, Yasuto TACHIKAWA and
Michiharu SHIIBA

* Graduate School of Engineering, Kyoto University

Synopsis

Paddy field runoff models proposed until now are mainly classified into two groups: (1) models which
simulate long-term runoff taking into account irrigation and drainage, and (2) models which simulate
short-term flood runoff taking into account overflow on a levee. In this paper, we develop the new
paddy field runoff model integrating the Complex Tank Model and the Diffusive Tank Model, which are
representative models of each group, respectively. Then, we build the new paddy field runoff element
model by using OHyMoS (Object-oriented Hydrological Modeling System), and apply it to Kizu River
basin in Japan.

Keywords : Paddy field runoff model, Irrigation and drainage, Overflow on a levee, OHyMoS
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