UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Modeliranje v okolju
Course title: Modeling in the Environment
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Ekotehnologije, 3. stopnja / 1 1
Ecotechnologies, 3" cycle / 1 1
Vrsta predmeta / Course type ‘ Izbirni / Elective ‘
Univerzitetna koda predmeta / University course code: ‘ EKO3-758 ‘
Predavanja Seminar Vaje Druge oblike Samost. delo ECTS
Lectures Seminar Tutorial Other Individ. work
15 15 | | | 15 | 105 || 5 |

*Navedena porazdelitev ur velja, Ce je vpisanih vsaj 15 Studentov. Drugace se obseg izvedbe kontaktnih ur

sorazmerno zmanjsa in prenese v samostojno delo. / This distribution of hours is valid if at least 15 students

are enrolled. Otherwise the contact hours are linearly reduced and transfered to individual work.

Nosilec predmeta / Lecturer: ‘ Prof. dr. Rudolf Rajar

Jeziki / slovenscina, anglescina

Languages: Slovenian, English

Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisites:

Zakljucena druga stopnja bolonjskega Studija ali
univerzitetni Studijski program.

Completed Bologna second level program or
university type of undergraduate education.

Vsebina:

Content (Syllabus outline):

Splosno o modelih. Modeliranje procesov v okolju.
Uporabnost, koristnost modeliranja procesov.
Vrste modelov. Stohasti¢ni, deterministi¢ni modeli.
Dimenzije modelov: 0 dim., 1,2,3 dimenzijski
modeli. Moduli: hidrodinamicni, transportni,
biokemi¢ni modul.

Osnovne enacbe (kratek pregled). Kontinuitetna,
dinamicna, advekcijsko-difuzijska enacba. Monod-
ova enacba razpada snovi. Izracuni masne bilance
kontaminanta.

Primeri uporabe: (1) Transportni procesi in
pretvorbe Zivega srebra (Hg) v Idrijci in Soci ter v
Trzaskem zalivu. (2) Simulacije Hg v morju
Yatsushiro in zalivu Minamata. (3) Simuliranje
transporta sedimentov in plutonija v laguni
Mururoa. (4) Modeliranje onesnaZevanja s pesticidi
v lagunah SZ Mehike. (5) Modeliranje gibanja

Introduction: General description of models.
Modeling of environmental processes. Applicability
and usefulness of environmental models.

Types of models. Stochastic, deterministic models.
Dimensions of models: 0 dim, 1,2,3 dim. models.
Modules: hydrodynamic, transport/dispersion and
biochemical modules.

Basic equations (short overview). Equation of
continuity, dynamic equation, advection-diffusion
equation. Monod equation for degradation of
matter. Calculation of mass balance of a pollutant.

Case studies: (1) Transport processes and
transformation of mercury (Hg) in Idrijca and Soca
rivers and in the Gulf of Trieste. (2) Modeling of Hg
in the Yatsushiro Sea and Minamata bay. (3)
Simulations of transport of sediment and plutonium
in the Mururoa lagoon. (4) Modeling of agricultural




zemeljskega plazu v Logu pod Mangartom.

pollution in the lagoons of the NW Mexico (5)
Modeling of dynamic of a landslide in Log pod
Mangartom.

Temeljni literatura in viri / Readings:

e RajarR., Cetina M., Matemati¢no modeliranje v hidrotehniki (3). Najpomembnej&a je izbira pravega
modela, s katerim simuliramo pojav, Delo, Ljubljana, Znanje za razvoj, 2. 3. 1994.

e Zagar Dudan Zagar, Gregor Petkoviek, Rudi Rajar, Natasa Sirnik, Milena Horvat,Antigoni Voudouri,
George Kallos, Matjaz Cetina. (2007) Modeling of mercury transport and transformations in the water
compartment of the Mediterranean Sea, Marine Chemistry, 107,2007.

e Rajar, R. The Role of Physical Models, Mathematical Models and Field Measurements in Water
Pollution Problems, 4™ International Conference Water Pollution, Bled, Slovenia, June 1997.

e AnIntroduction to the Practice of Ecological Modeling By Leland J. Jackson , Anett S. Trebitz, And Kat H
Ryn L. Cottingham (2017) (https://watermark.silverchair.com/50-8-694.pdf)

e Ecological models supporting environmental decision making: a strategy for the future Amelie
Schmolkel , Pernille Thorbek2 , Donald L. DeAngelis3 and Volker Grimm1(2018)
(http://cescos.fau.edu/gawliklab/papers/TREE Schmolkeetal2010.pdf)

Cilji in kompetence:

Objectives and competences:

Student mora razumeti principe modeliranja
procesov v okolju. Na osnovi pridobljenega znanja
mora biti sposoben simulirati dolocen fizikalni
proces, bodisi z lastno izdelanim modelom ali
osvojiti in uporabiti Ze izdelani model.

The student must understand the principles of the
modeling in the environment. He must be able to
simulate a physical process either by a commercial
model or by a model, created by himself.

Predvideni Studijski rezultati:

Intended learning outcomes:

e Student mora znati sestaviti enostavni O-
dimenzijski model na osnovi Monodove enacbe
razpada.

e Student mora biti sposoben razumeti in opisati
vsak Ze izdelani ekoloski model.

e Mora biti sposoben jasno presoditi, katere
vrste modelov so najprimernejSe za resitev
konkretnih problemov s podrocja ekologije.

e Mora biti sposoben uporabljati Ze izdelane
komercialne modele za reSevanje problemov s
tega podrocja.

e The student must be able to carry out a O-
dimensional model on the basis of Monod decay
equation.

e The student must understand and be able to
describe any environmental model.

e He must be able to decide for each case, which
model is the most suitable for the application.

e He must be able to understand and use
commercial models from this field.

Metode poucevanja in ucenja:

Learning and teaching methods:

V primeru, da je vpisanih vec kot 10 Studentov:
predavanja, Studenti dobijo krajSe naloge, resitev
katerih predelajo skupaj s predavateljem na
ustnem izpitu, kjer dobijo Se dodatna vprasanja.

V primeru, da je vpisanih manj kot 10 Studentov:
nekaj urni sestanek predavatelja s Studenti, kjer
Studenti opisejo svoje dotedanje Studijske in
(eventualno) prakti¢ne izkusnje. Vsak student dobi
individualno seminarsko nalogo. Resitev in zagovor
naloge je pogoj za priznanje izpita.

If more than 10 students: lectures, the students
obtain individual tasks. At the exam students
present the solution of the tasks, and together with
answers to additional questions the lecturer decides
for the exam.

If less than 10 students: Meeting with students,
where they describe their previous education and
practical work. Each student obtains an individual
seminar. Solution and presentation of the seminar is
the condition for the acknowledgement of the
exam.



https://watermark.silverchair.com/50-8-694.pdf
http://cescos.fau.edu/gawliklab/papers/TREE_Schmolkeetal2010.pdf

Delez (v %) /

Nacini ocenjevanja: Weight (in %)  Assessment:

Seminarska naloga 50 % Seminar work.

Zagovor seminarske naloge, pri katerem se 50 % Defence of the seminar work where the
dokaze osvojitev predvidenih Studijskih students demonstrate they master the
rezultatov learning outcomes of the course

Reference nosilca / Lecturer's references:
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abstracts. [Ljubljana]: National Institute of Biology: Jozef Stefan Institute, [2015], str. 41. [COBISS.SI-ID
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Hati¢, Vanja, Sirca, Andrej, Rajar, Rudolf. Determination of mixing length of a strong thermal discharge
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Calibration Of Three-Dimensional Model PCFLOW3D — A Comparison With Measurements From The
Yatsushiro Sea And The Sea Of Japan. Rudi Rajar, Matjaz Cetina , Acta hydrotechnica, vol. 30, no. 52,
pp. 37-50, 2017.




