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Fuzzy Theory and Reservoir Operation Guidelines

for Agricultural Purposes
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Summary

The objective of this paper is to show how the fuzzy sets theory can be applied to the

reservoir operation guidelines for agricultural purposes. The concepts of the theory has been

‘presented as a new tool for the decision problems which contains fuzziness and it’s application

can be found in operations research, expert systems, robotics, fuzzy computers, and pattern

recognition.

The fuzzy control system for the reservoir operation composed of a set of reservoir operation

rules and a fuzzy inference engine was built. Water demand for paddy fields, water availability,

and inflow to a reservoir were selected as main factors which determine the magnitude of

reservoir release. The behavior of the control system was evaluated for different level of

water demand and the results seemed to be reasonable.
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Fig. 1. A possible membership function of
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Fig. 2. Input fuzzy sets
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Fig. 3. Output fuzzy sets
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RULE1:if 1=A2, X2=B1, and x3=Cl, then y=V
RULE 2 : if x1=A2, X,=Bl, and x:=C2, then y=B
RULE 3 . if X1=A2, 2=B2, and xs=Cl, then y=M
RULE 4 . if x:=A2, 2=B2, and 3=C2, then y=3§
RULES5 : if x,=Al and %=B2, then y=V$S

Fig. 4. Fuzzy rules for the reservoir opera-

tion.
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Table-1. Results of the fuzzy inference

RULE| pa00 | uaC0 (OO | @ B: ¥i
1 |083]|050(075] 050 | 263 | 15.36
0.83 | 050 | 025 | 025 | 1.31 | 12.00
083 100|075 {075 | 281 | 9.00
0.83 | 1.00 | 025 | 025 | 1.31 | 6.00
017 | 100 | — | 017 | 096 | 296

I FR=2 - K13 e FAsd By E
T3ta R(1) ol 3 BTkt EIFE y, &
T34 yo= 102mm7F Bk, Do) #REES
HRE BERILsly ¥EsH Fig. 59 2t}
Ll Ee) Hiko 2 “HEojt} 9} “Er}” 9] 740
3 BIERE FHESE 424 76mmet 2.7mm7}
E o] B oKl ol AFE L
HipkibiRERe] B HE 8BS Bolx gl9
BN 2o #EEjo] REHo] JE ReE A
Ere

AeolA AHE HARRS FIBT H A
AN2ES kb sEFY B2 @A) A8
AMe B BEER7E JIE - BE - S0k
gt olE EHE FIHNA rEsiord HHL
Frokith BRfFRERTFO shul EBEOKE KR
Kol 1% Kfae ABFRY FrBE Rl
AR “E £E ‘Y Ao W R
BERET AERNZ B9 LEREY o
A 1 7 BEE £ k. dE 59 20
cm®] PKELS Eo| A LB EEs

G [ | DD

R“%; X;m/ _____ xslls ............... s A%
RZI\I"O\ ( \15\ .............. %_
S Lrba
e

Fig. 5. Diagram of fuzzy inference and defuz-
zification
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