
River Stream-Flow and Zayanderoud Reservoir 
Operation Modeling Using the Fuzzy Inference System 

Abstract 
The Zayandernud basin is located in the central plateau of Ii,an. As a rcsull of populatio~~ increase anti 
agricullural and industrial developments. water demand 011 tl~is basin has increased extensively. I j i v cn  
the importance of reservoir operation in watzr resource and management studies, the perfor~nancc of 
fuzzy inference system (FIS) for Zayanderoud reservoir operation is investigated in this paper. The 
model o f  operation consists of two parts. In the i7rst part, the scasunal river stream-tlow is forecasted 
using the f u r e  rule-based system. The southern oscillated index, rain, snow, and discharge arz inputs 
of the model and the seasonal r iwr  stream-flow its output. In the second part, the operation model i s  
constructed. 'The amount of releases i s  first optimized by a nonlinear optimization model and then thc 
rule curves arc extracted using the f u u )  inference system. 'This model operates un an "if-then" 
principle. where the "if' i s  a vector of fuzzy permits and "then" is the f i ~ ~ r q  result. The 
reservoir storage capacity, infloi$, demand. and year condition faclur Are used as permits. Monthly 



rcleasr: i s  taken as the consequence, The ZayanJel-oud basin i s  investigated as a case study. Di ffcrent 
performance indices s \ ~ c h  as reliability, resiliency, and vulnerability are calculated. According to 
rzsults, FIS works nlore effectively than the traditional reservoir operation inethods such as standard 
operation policy (SOP) or linear regression. 

Keywords: Fuuy Inference sy stcm, Reservoir Operat ion, Performance Indices, Southern Oscillated 
ludex, Standard Operation Policy, Linear Regression. 
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