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	Discipline’s code
	Discipline’s title
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	Lab.
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	22
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	Academic presentation of the course
	Aim of course: 

· Understand and present the natural water (hydrological) cycle as part of the natural ecosystem using a diagram. 

· Understand the integration of natural and human  systems in water resource use and management. 
· to help the stakeholders develop a working understanding of Integrated Water Resources Management (IWRM) which can translate into accelerated implementation and improved water resources management in different situations/areas ;
· how to take the principles from IWRM into the softwares modelling tools for building decision support systems;
· - to help understanding IWRM, ecosystem approaches and environmental flows to help understanding how can use technical instruments for analysis of chemical water pollution to master wastewater treatment techniques;
· broaden your knowledge of international best practices in the field of multilevel water governance;
· Explore cases studies of IWRM Implementation
As a result of studying the discipline, students should be able to:
1. acquire the knowledge, concepts and principles of integrated, multilevel water governance
2. to implement IWRM – the enabling environment, institutional roles and management instruments
3. to develop experience with water management and/or hydrology
4. to develop experience with softwares for IRWM implementation
5. to use instrumental techniques for analysis of chemical pollution of water
6. to know how apply techniques for waste water treatment


	Prerequisites
	Fluids Mechanics, Hydraulics, ECLD, Mathematics, Physics, Ecology, Chemics

	Post requisites
	Water management, risk management, modelling with different water applications softwares

	Information resources 
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Calendar (schedule) the implementation of the course content:

	Week / date
	Topic title (lectures, practical classes, Independent work of students,  IWS)
	Number of hours
	Maximum score

	1
	2
	3
	4

	1
	Lecture 1. Principles and practice of integrated water resources management (IWRM).
	2
	10

	
	· Practical class 1. Integrated water resources management implementation aspects.
	2
	10

	2
	Lecture 2. Integrated water resources management and Climate Change. Concepts and approaches.
	2
	10

	
	· Practical class 2. Climate change and adaptation options.
	2
	10

	3
	Lecture 3. Management  tools, models and  their application.
	4
	10

	
	Practical class  3. How to take the principles from integrated water resources management into the softwares  modelling tools for building decision support systems. 
	6
	10

	
	Lab 3. Presentation of a software modelling tools for IWRM.
	6
	10

	
	Self-work of student with teacher: SWST. 
Theme and form of task:
Demonstration and use of a location for IWRM application
Task:
-choose a location for implementation IRWM;
- description of water resource basin, transboundary water management and modelling.

	6
	10

	4
	Lecture 4. Climate change and adaptation options.
	2
	10

	
	Practical class  4. Tools to implement IWRM – the enabling environment, institutional roles and management instruments.
	2
	10

	
	Lab 4.Application to implement IWRM in a river basin
	2
	

	
	Self-work of student with teacher: SWST. 
· Theme and form of task: Climate change, vulnerability and risk management. Establish challenges and set priorities using the Water Rapid Impact Assessment Matrix (RIAM)
Case studies.
	6
	10

	5
	Lecture 5. The principles from IWRM into the softwares modelling tools for building decision support systems
	6
	10

	
	Practical class  5. Introduction in software FeFLOW for rivers.
	2
	10

	
	Lab 5. Initiation in the use of software FeFlow tools
	4
	

	
	Self-work of student with teacher: SWST. 
Theme and form of task: FeFlow software applications
	10
	10

	6
	Lecture 6. Wastewater Treatment. Description of indicators of polluted water. Description of technological proceses from wastewater treatment plant (WWTP). Operational management of WWTP. SCADA softwares for monitoring operational proceses in WWTP.
	8
	10

	
	Practical class 6 . Analysis of physico-chemical and bacteriological indicators of wastewater
	2
	10

	
	Lab 6. Smart techniques for physico-chemical and bacteriological indicators for wastewaters
	4
	10

	
	Self-work of student with teacher: SWST. 
Theme and form of task: Instrumental techniques for analysis of wastewater.
Simulation with SCADA the wastewater treatment proceses.

	10
	10

	7
	Lecture 7. Hydrology and Water Resources .IWRM, ecosystem approaches and environmental flows
	6
	10

	
	Practical class 7. Uniform movements and gradual-varied movements in surface waters.
	2
	10

	
	Lab 7. Calculation of the free surface curve in rivers
	2
	10

	
	Self-work of student with teacher: SWST. 
Theme and form of task: Flows in the rivers. Case studies
	6
	10

	8
	Lecture 8.Chemical pollution of water:
Hydrology and Water Resources Management
Water quality and water pollution control
Fundamentals of Urban Water Supply Management and Wastewater Management
Wastewater Treatment and Reuse in Agriculture.
	8
	10

	
	Practical class 8. Aplication: Modeling a simple sewerage work
	2
	10

	
	Lab 8.Tools for water quality and water pollution control.
	2
	10

	
	Self-work of student with teacher: SWST. 
Theme and form of task:Softwares STOAT and GXP for simulation the WWTP flow.
	6
	10

	9
	Lecture 9. Methods of analysis
	8
	10

	
	Practical class 9. Instrumental techniques.Photometer work.
Case study:Ammonia nitrogen.
	2
	10

	
	Lab 9. Numerical Lab for Ecological and Agent Based Modelling
	2
	10

	
	Self-work of student with teacher: SWST. 
Theme and form of task: basic knowledge about ecological modelling and ecosystems
	10
	10

	10.
	Lecture 10. Cases studies of IWRM
	2
	10

	
	Practical class 10. Case study
	2
	10

	
	Lab 10. Case study
	2
	10

	
	Self-work of student with teacher: SWST. 
Theme and form of task: Applications of IWRM tools.
	4
	10

	Total
	
	L-42
P-22
L-24
	10



