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Abstract

Water demand has grown as a result of rising population growth, economic
expansion, and social development, making optimal management of water
resources even more crucial. Throughout the twenty-first century, Iraq will
have challenges in implementing its water policies, particularly as the
drought crisis worsens, impacting not only the nation but also the majority
of its neighbors and increasing investment in Turkey, the state directly
upstream on the Tigris and Euphrates rivers. The current study has a number

of goals that it has adopted, such as:

1. Using the Harmony Search Algorithm (HSA) to optimize yearly
hydropower generation, develop and evaluate a model for enhancing the
Mosul dam reservoir's operation on the Tigris River.

2. By creating the previously developed HSA model of the Mosul dam tank,
ascertain the best operating policies for the Bakhma dam reservoir's that
are suggested for the Grand Zab River.

3. Develop the best possible operating strategies for the multi-storage
system of the Zabi 1 and Zabi 2 reservoirs on the Grand Zab River by
building the HSA model for the associated reservoirs' operation at the

same time.

The HSA model developed for the conductor dam tank was assessed under
its own operational constraints for ten distinct monthly operation scenarios,
or ten water years. The results showed that, in the ten scenarios that were
chosen, annual hydropower generation using the HSA model of the
conductor dam reservoirs was superior to actual operation. Based on these
findings, the best operating policies for the proposed Bakhma dam reservoirs
were found by applying HSA to three different annual scenarios: lowest
discharge, Average discharge, and highest discharge. During the last three

months of the previous year, while keeping an excellent aquatic reservoir



that satisfies the water requirements for human use, storytelling, and the

environment.

The HSA model, built for a single storage system, has been developed and
applied to the multi-storage system referred to in advance of two associated
reservoirs, respectively, in order to maximize hydropower generation and for
three scenarios of annual expenditures monitored (lower discharge, average
discharge, and higher discharge) for a period of ten years (from 2010 to 2019).
Results from the operation of the model of a reservoir were compared to the
proposed and multiple storage systems of the Zab1 and Zab2 reservoirs. This
comparison shows that the amounts of energy produced by these two
proposed reservoirs are relatively large compared to the quantities of
hydroelectric power generated from the operation model, which will
contribute to the supply of the national electricity grid with a significant

hydroelectric capacity.

This study noted the effectiveness of the HSA model in determining optimal
releases for different storage systems, indicating that it can be used in all
patterns of water reservoir's interconnection. HSA is a good algorithm that
contributes to improved solutions and optimal operational policies that can be

pursued in the management of Iraq's dams and water resources.



