
Accepted Manuscript

Novel Reservoir System Simulation Procedure for Gap Minimization Between 
Water Supply and Demand

Mohammed Falah Allawi, Othman Jaafar, Firdaus Mohamad Hamzah, Ahmed El-
Shafie

PII: S0959-6526(18)32970-6

DOI: 10.1016/j.jclepro.2018.09.237

Reference: JCLP 14372

To appear in: Journal of Cleaner Production

Received Date: 14 May 2018

Accepted Date: 27 September 2018

Please cite this article as: Mohammed Falah Allawi, Othman Jaafar, Firdaus Mohamad Hamzah, 
Ahmed El-Shafie, Novel Reservoir System Simulation Procedure for Gap Minimization Between 
Water Supply and Demand,  (2018), doi: 10.1016/j.jclepro.Journal of Cleaner Production
2018.09.237

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

Novel Reservoir System Simulation Procedure for Gap Minimization 

Between Water Supply and Demand

Mohammed Falah Allawi1, Othman Jaafar1, Firdaus Mohamad Hamzah1, Ahmed El-Shafie2 

1 Civil and Structural Engineering Department, Faculty of Engineering and Built Environment, 
Universiti Kebangsaan Malaysia, 43600 UKM, Bangi, Selangor, Malaysia.
2 Department of Civil Engineering, Faculty of Engineering, University of Malaya, Kuala 
Lumpur, Malaysia. 

Corresponding Author: Mohammed Falah Allawi

Email Address: mohmmd.falah@gmail.com

Abstract: In recent years, with the quick growth of the economy and living standards in Malaysia, 

keeping up with the water demand is essential for the growth of cultivation, domestic and 

industrial. With the merits of having dams and reservoirs, water releases from dams are usually 

used to respond to the water requirements of downstream dams. To match the practical water 

requirement considering spatial and temporal conditions, a novel optimization operation model 

has been formulated for minimizing the gap between the water release from a dam and the water 

requirement. In this context, there is a need to develop an optimization model to alleviate the 

complexity and multidimensionality of a dam and reservoir as water supplies and the water 

demand system. In this research, an optimization algorithm, namely, the shark machine learning 

algorithm (SMLA) that has high inertia for obtaining its targets, is proposed that mimics the natural 

shark process. The major objective for the proposed model is attaining the minimum difference 

between the water demand volume and water release. To examine the proposed model, SMLA has 

been utilized in determining the optimal operation policies for Timah Tasoh Dam, located in 

Malaysia. A new procedure to evaluate the performance of optimization models by integrating 
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