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The selected candidate will have access to the research infrastructure available at 

Izmir Institute of Technology. 

Scientific 

Context of the 

Project  

Mathematical modeling is a fundamental tool in river basin management plans. 

Surface water quality models are developed to simulate the conditions along the river 

system and to test the consequences of numerous mitigation measures planned to 

reduce pollution loads to the water bodies. The prioritization of alternative mitigation 

options is a major problem to be solved. Optimization techniques are valuable tools 

to prioritize and rank these measures and choose among many alternatives on a 

quantitative basis. The use of artificial intelligence techniques can serve as a viable 

method and be Incorporated into classical optimization algorithms. The results of 

optimization will help the decision making procedures in river basin management to 

be done on a more unprejudiced basis. 
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Brief Workplan  The main aim of this research is to develop a simulation-optimization model for 

water quality modeling in a river system to prioritize mitigation measures. The 

developed model is expected to overcome major mathematical difficulties 

associated with not only simulation model but also optimization model by 

incorporating AI tools. A tentative work plan is given as follows: 

1. Conceptualizing the water quality simulation model in a river basin 

2. Conceptualizing the optimization model 

3. Mathematical formulation of the simulation-optimization model 

4. Incorporating AI tools 

5. Model testing and implementation 

 

Innovative 

Aspects of the 

Project  

Mathematical modeling of water quality in rivers, optimization in a highly non-linear 

environment, utilization of AI tools to improve optimization performance 

Training 

Opportunities 

of the Project  

The doctoral candidate will have a chance for training on subjects such as river basin 

management, water quality modeling, basin planning, field applications, 

optimization and artificial intelligence tools in renown government and private 

organizations as well as academic institutions. The training program will be custom 

designed for the selected candidate according to his/her needs and interests. 

Interdisciplinary 

Aspects  

This research involves topics on mathematics, hydrology, hydraulics, optimization 

and management. 

Intersectoral 

Mobility 

☐ Short Visit 

☒ Secondment 

General Directorate of Water Management 

Intersectoral 

Mobility 

☒ Short Visit 

☐ Secondment 

Izmir Water and Sewerage Administration 

International 

Academic 

Secondment 

Villanova University 
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