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DOCENTE: Prof. MARIO ROSARIO MAZZOLA

PREREQUISITES Basic knowledge of hydrology and hydraulic construction, expecially of reservoir
regulation
LEARNING OUTCOMES Knowledge and capacities of understanding: The student at the end of the

Course will figure out the issues concerning the configuration and the optimal
management of simple and complex water systems. The student will acquire the
knowledge of the evaluation principles of financial, economic and environmental
costs connected to the realization, extenction and modernization of a water
system.

The ability to apply knowledge and understanding: The student will be able to
apply the methodologies of operational research to the study of water systems
and to set the cost-benefits analysis of different design alternatives.

Judgment capacity: The student will have the knowledge of the issues
concerning the optimal management of simple and complex water systems and
the knowledge of the evaluation principles of financial, economic and
environmental costs.

Communication skills: The student will acquire the ability to draft a report about
the iter followed for the application of operational research methodologies to the
study of water systems and to prepare the cost-benefits analysis of various
design alternatives, with the support of graphics, figures and charts.

Learning skills: The student will be able to identify the best design and
management alternative among the different water schemes from both an
economic and a functional point of view.

ASSESSMENT METHODS The student will be tested orally by three or more questions on the subjects of

the course as treated in the textbooks. The final exam aims at testing the
student knowledge and subject comprehension and his . skill of understanding
and solving autonomously real simple cases. The student will be reach the pass
mark when he proves his knowdedge and comprehension of the course
subjects at least in general terms. He has also to show enough practical
capacity in solving real cases and furthermore expository capacity in order to
transfer his knowledge to the examiner. Under this pass mark, the exam will be
considered failed. On the contrary more the student will be able to interact with
the examiner by his reasoning and expository capacity, showing to be able to go
into details of the subjects of the course , more the valuation will be positive .
The minimum score of the exam will be 18 out of 30,

while the maximum score will be 30 out of 30.

EDUCATIONAL OBJECTIVES The course has the purpose to provide the knowledge of the issues concerning

the optimal management of simple and complex water systems and the
knowledge of the evaluation principles of financial, economic and environmental
costs. The methodologies of operational research and cost-benefits analysis will
be applied to the study of water systems and different design alternatives.

TEACHING METHODS Lectures; Classroom exercises.

SUGGESTED BIBLIOGRAPHY P. Cassimatis — A concise introduction to engineering economics. E & FN

SPON, London

P.J. Ossenbruggen — System analysis for civil engineering. J. Wiley and Sons,
New York.

L. Ortolano — Environmental regulation and impact assessment. J. Wiley and
Sons, New York.

R.A. Young — Measuring economic benefits for water investments and policies
The World Bank , Washington (D.C.)

D.P.Loucks and E. van Beek - Water resources systems planning and
management Unesco Publishing, Delft

SYLLABUS

Hrs Frontal teaching

5 Basic principles of economic engineering. Method of evaluation of investments. Depreciation, taxes and cost of
capital. Comparison among project alternatives. Renovations analysis. Risk analysis models. Capital rationing
method. Financial cost-benefits analysis.

5 Choice of project alternatives. Public projects evaluation. Analysis of projects under uncertainty conditions.
Economic considerations on the allocation of the resources.

5 Ecomic considerations for the analysis of environmental problems. Economic evaluation of environmental
resources. Optimal levels of pollution reduction. Paretian improvements and economic cost-benefits analysis.

5 Conceptual organization and methods for the assesment of the value of water resources. Economic evaluation
of water for agricultural, industrial and energetic uses. Economic evaluation of water for civil and environmental
uses.

10 Role of mathematical models in the planning and management of water resources. Water systems modeling
methods. Optimization methods: linear, not-linear and dynamic programming. Genetic algorithms, neural
networks and fuzzy optimization.

10 Simulation and optimization of the systems in stocastic environment. Montecarlo simulation and markovian

models. Analysis of the uncertainties. Performance criteria. Water basin planning models. Optimal dimension
and operational rules of the reservoirs. Withdrawals optimization. Identification and sizing of the floods
protection systems.




Hrs

Practice

Exercises and examples on the application of the economy to water resources management.

12

Exercises and examples on the application of the operational research to water resources management.
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