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Abstract

An automatic water management system for large-scale paddy field has been developed in
order to automate irrigation and drainage of water in the field for better harvest while reducing
water consumption The automation system consists of five major functions; 1) prediction of rice
growth, 2) automatic control of water level in the paddy in accordance with the growth stage
of rice, 3) estimation of mean water level in the paddy, 4) short term prediction of water
consumption in the paddy, and 5) optimal control of water distribution to the paddies for
minimizing damages caused by climatic disasters. Functions 3) and 5) are described in detail in
this paper as these are unique to our automatic system. A mathematical model for the
relationship between wind velocity and rise in water level has been identified by the Kalman
Filter and verified with actual data. A procedure for estimating the fraction of rice crop that
would be damaged in cold climate is proposed and used in computer simulation to determine
the optimal water distribution in 30 paddy fields to minimize the damage.

Key words : Paddy field, growth stage prediction, water level control, mean water
level estimation, water consumption prediction, optimal water
distribution
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Fig. 1 Schematic diagram of water management
system for paddy field.
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Fig. 2 Function and structure of algorithm.
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Table 1 Prediction result of heading date.

e | wEA | FmA |[m
(B B 30)|(EMs A 20| (B)

1989 95 94 -1

1930 84 84 0

1991 82 83 +1

1992 93 95 +2

1933 99 92 7

1994 84 84 0

1995 87 87 0
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Fig. 3 Target water level.

KA T 54 7 h o OKBB/AIES S h, FARHEEN
MAKICL o THOIB LB, BAKBOEHH
WL %5,

V=@t k ), LROBENFHINLES, &
ZEHEICBWTRIEL RS {2 2 KEKTRIRES
b7z, BEORBETRE %5,

5. FHKAHEE

REAMIEREONALOEBY ST RELEHTLS
EWH B0, FHEOFVIKAEIE LTS 72011
BTHHKEAKLD LN ELOBEEFRY BT LR
RE B, FITHRERETIR, KITEHEY OB
Y BV KBOFHM R KT EREET 5, KERM
I EE Y R IZTEEIOKEORIEKE, FE
B BETHBELEZLNAD, LEWHEDF
ErOHEERITIOOL TS, BL, HEICHWAKH
KELiE Y A7 MMk R U BREE EORIK» S, KEKO
1#ECBTBKRAE CKERAE) &35,

PIF, 5. 18Cl, KEKDCH LTEREE
HRAMEHER L LCHEOKREFEICERL, Eil - &
HEREFCKU AR OBBERT, 5. 28T
LEBRICESCETVOBEEKEET—FICL AT
FNORFEEFT o

5.1 SaEEFOKEKAEE

KBRS 5 RO REIIK & ks LR UR
WILK BARNEBE LTHMS, fto TREER LK
MEEEFVEEI LB, FOTMAE2EELEFL
EFTRETHD, L LA SEIEIC L BKRUEEIZF
DFEEH0. SRR LN E L, POBEALEYFICL T
SR N AKX, 108 & IR & oKL o15
SEHETHHI 0L THERTELLER B,
AR T, HWAEROKEAMEELIBEYT 540,
KRB EHNCEBRKE A FRL, $#7— 5 0E%
Tolz, EEKHOBME L BIMELE % Fig. 4 IR T,
ZIZEHHBIROEBOKE O FIokfrer 1, 2 %8
BL, KEICEET SR 7B RN - AR, WES
DEZMEEFUTAERBMO Ry BB L, HL
AEHERBEEHIRERBEBTH S, 199745 A21A2 5 9 BK
FTOHMIIBNT, 5T EDFHEE LT EEEKH
KAz, JRIA - R, RO ETo 7,

KALEERB A OKALE 2 & & KGIEF 1 125 1A
REETE) UHNTLIRERGEHERE 4L L, B



¥4 TETICA, #3584 5(1999) 29

B
% fEORYb
B h KEEE3 >R E]’
x|@ (HER)
2 AN Kezgtz ¥ ®l—r
#kn (i5) R 75
w|/4® I'd
] ] 108.5m al
\\hg #BKkILT
L
) ‘\D
® - 112m——————»
& IKEEH
" samy

Fig. 4 Experimental equipment
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Fig. 5 Relationship between wind velocity and
rise in water level
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Fig. 8 Estimation result of mean water level.
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Fig. 8 Relationship between water level and
rate of spikelet covered with water.
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Fig. 9 Relationship between low temperature
and damage on rice crop.
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Fig. 10 Simulation result for optimal water distribution.
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