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Improving reservoir operation based on the irrigation water demand estimation

by a numerical crop growth model

O's HAKLE - AN - 3R
OYusuke MIYATA, Tomoharu HORI, Daisuke NOHARA

A numerical crop growth model for paddy was developed to estimate irrigation water demand from the puddling
stage to the final drying stage by formulating paddy operation rules in AquaCrop. The model was applied to Naka
River basin. Based on the irrigation water demand, the amount of agricultural water intake was estimated considering
the water flow in the canal. Moreover, a reservoir operation model was incorporated in the model to calculate the
water storage of Nagayasuguchi dam, which is located in the upstream side of Naka River. After evaluating the water
release strategy which is based on the irrigation demand, the impact that change in the conditions at farm level could

have on the reservoir operation will be discussed.

1. LI

HARIZE T 2FINEBUKD 5 B T HIDNEZEH K
ELTHEINTEY, 61220 9EINKEE
BEAEH S 0T %, KRB I 3610 2 KB BRI
TER DB EEBEIIG U Tl < Sl S, RS
WL L 72 B KBTI Lo TREL EHT 5,
Z D12, KEEMDSKEFRFAIZ RIE T EE
Rl 5 Z EIEEETH D, HEMKEOFHEILZ
NETHITONTEN, HKKIZEIT 5 KEET
BIZE o TKEEZRDTELDIHIZFEA LR, £
T B BUKIC B o 5 B B E N & DB RIET
BB LTIt eiim i 7 S Tunzpny,

Z ZTARIZETIE, AKIEICBIT A KON A
B LIZBUKEOHEEZITV, BEMKOFIH S
EOEAIT K > T RO & LfifalEam L
HZEMARETH DOV TR ZIT 9,

2. 1EMRERETNVOBE

AMFFETIX, FAO 23BR%E L7 AquaCropY % ~—
AL LK ARBLCTED L HLUB AL
ETNEHAND,

AquaCrop TlX H# Tl < . AR EIEE
GDD (‘CDay) IZEASWTE O E « 3 E BN
RESND, Flo, WEIIAA A~ A& LI
¥} (NHEIREOEE) NFAbEsZ ETREE
AU A T~ A BT EW 7880 & AEM/K A PENE (FF
MR T- ) DA T~ A EFER) [HHIT 5,

(e exparson | 5. |

CANOPY COVER

] Soil
fertilit

[ ] InputData

[ ROOT DEPTH

Infiltration

SOIL WATER & SALT BALANCE

Deep percolation

T: Bige « &IE&E RAINFALL : HEEKE
ETo : AlREAFEBE CO2 : K&K T CO B Tr : MEE KB

Fig.l {EMIRR T /v DIEARE R TR

Y, = By X HIy [1]
By=WP x %, Tr; [2]

ZZT, Yy, By HIg iIZZFNENEAH DI E
(t/ha), /3o A~ A E(t/ha), INFEFEE (%)%, WP i
VEM KA FEME (Uhalmm) . Ty 1550 H O VE AR R
(mm/day) % %7,

ET VN TIE KA S BAKA LA
KIBIC L DEE - [REA ML ARERBINS, 1B
KA B L ZTEED Rz O - (EY 2 H R O -
EORIEAL - BEORIRD 4 SDOEFRIZ/HT 5
A, RIRA B U AEBAEHIR 0= o R K 5
INFEFERE DI & IRIRIC & B3 A~ A 'O
He L TREIND,



3. BUKEBORHFE

AW ClIE, TEEROIVE) T ik K H Hik
Extgrl U CREMBUKBEOHETE 21TV, & L
TEIZOW TR EFICALE T 2R LN X A%
WO, MGHIIE 1993 006 2011 & 95,
7o BUKHED B G S0 2 FFERE I A 1% 2932ha T
H5,

(1) FEMEVEDKE

BB LICEFEA B L ANDLZIT 5N
BB, A b LRI D Mt A ST
BipEa b AT — I LT, ZOABERET L
WZAKERD BB, TIREUIEREKELA R T, BIEZE
B2 I B IR TE L 70 D K 9 Buk - Pk %E
ITOWENL— N EED T, EHEMEIZIS UK
BRIz, fRov& - B L - FIBERE - KKD
BELRILEIND, (EMAEBICBE L TIE, K
PER DRI 5 P e SR RE R T — % 92X
V. EBEM OIS AR ET HHEAE GDD D
2 RE LTz,

S }‘

6o

4/ 5/20 6y 6/29 79 8/8

TEEA T K B HE TE O H4511(2005 4F)

4

Fig.2

(2) BEMHBUKE
RKEZRILDKED S B, FERMAKREE L TH
G~BUKCE D EIT—HThHDH, TDOH, HH
U 7= HEE K B % b 5 — TERERC B35 a3
B DI HAKBICLE K EEZ, LFOFIETH
3%,
i) VEREMLEKE & BUKIERT L 0 . A5 [H
L~ ORI A R ZRD D,
i) FHKEED D B ~DBUKFEZ 31T 5 ik
H ZER AR 0 BT 5,
i) #ikokER IR ERE, BSOBUkOC
BWT H &l d L5 KB TORELZRD S,
iv) Wik EROREMmEL Y, REABUKOLE
BEREMT D,

(Enaa

L gy

o o) B e
dx 3
1~ (%)

T T g KR AEL, xt BREE(M). R KEE(M). hy:

FEPRKER(M). hetBRFUKEE(M). B KBS BE(mM).

q: AR RS (mP/s), g B EE (m/s?), dQ/dx:

5~ BALIRIEA B M) Th 5, AW TIE,

BUKAE TR COE EIFZEELTBY, 20k

NRERTHDH Z b, BEGRRIZIS T DR

KL FESREME LT, BRiZmdo T ERA#F

L& TlEERD D,

3]

4. ¥ LBE

FIH LTI O FEREH I BT 72~ X fif
RIEL ED D, MREEIT, IEEMEIICBT S
VEEICEERBUKESY FRETHZ L TRD
%o & LT D O & & X LRED S
AN ORI R AT X ) AT Y L &
T 5, XLAPDLOBKEIFUL TORTRIND,

R(d) = max{S.(d)/T,min[D(d),S,(d)/T1} [4]

So(d) = max[S(d) + I(d) * T — Syax, 0] [5]
S,(d)=S(d)+1(d) T [6]
T2, dIFEdBICBIT S #EEZR L, R(d): K
T E(M3/s), D(d): MR 3~ E i E(m3s), S.(d):
FIKE B EB 2 2K E(md)., S(d): HdH OB E T
AKEMI), I(d): & L~DFEANE(MS), Spax: FlIZK
KEM), S,(d):FHTE DiKEMI), T:1 BHIZ
FHY 9 % FEf#(=86400s) TH %,

UL EDOTFEEFWT, ¥ LK EORE 21T,
TEE TR B B DWW U E 2 AT o 12358 Dk
TERIE I DWW T T 5, £ LT, BRI DS,
MEDSTGEITE LREIC KT EN DI
WTEBREIT O,

ZE WK

1) Steduto, P., Hsiao T.C., Raes D., and Fereres E. :
AqguaCrop—The FAO crop model to simulate yield
response to water: I. Concepts and underlying
principles, Agronomy Journal, Vol.101, pp.426-437,
20009.

2) FRMOKPEA SRR 23 FEERRRMOKES L PE)R)
IKFERG « 2230 « RESERh SR MESR



