Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: Moaeanpame npoueca y atMmocepu — o1adpaHa norjiasba

HacraBHuk wim HactapHunm: JIparana Byjosuh, Karapuna BessoBunh Kopaunn, Baagumup Byphesuh

Crartyc npeamera: u300pHHu

bpoj ECIIB: 15

YciaoB: HeMa

b npeagmera

VYno3HaBame ca MOAEPHUM TEXHUKaMa Mojeiupama arMocdepe. Pa3Boj KpUTHUKOr MHILBEHA U
0CI10c00JbaBabE 32 CAMOCTAIIHO U3BOHEHE OPUTHHAIHUX M HAYYHO PEJICBAHTHUX UCTPAXKHBAKba.

OBaj xypc he oOyxBaTUTH Hay4YHy OCHOBY 3a HyMEpHYKE Mojelie aTMocdepe y 3aBUCHOCTH OIl pa3Mepa
aTMoC(epCcKuX Tporeca Ha KOjuM ce mpuMemnyjy. Mcnmrahe ce kako ce TH MOJIENN MPUMERY]jy 3a yrnoTpely y
HCTpaXWBamky W MPOTHO3M BpeMeHa. OBo he ykipydmBaTH METOAE MapaMeTpu3andje, aHcaMOJ MPOTHO3e U
Bepu(duKanujy pesynrara Mojaena. 300T M3y3eTHOT 3Haudaja 3araljeHocTn atmocdepe, nzydaBahe ce KHHETHKA
XEMHjCKUX TIporieca y atMocdepH, XeMuja y atMmocepckoj TeqHoj (azn, Kao M TPaHCIOPT Mace ca acleKTa
aTMocdepcKe XeMHuje.

Hcxon npeamera

Hcxom oBOT mpeaMmeTa je pasBoj HAyYHHX M KPEATHBHUX CIIOCOOHOCTH y pelliaBamy mpodieMa BE3aHHX 3a
HyMEpHYKO Mojenupame atrmochepe. Ha kpajy oBor kypca cryneHTH Tpeba Ja 3HAjy na oOjacHe Kako
(GYHKIMOHHUIIY aTMOC(EPCKH MOJEIH U onuiny (hU3MYKe MPOoIece KOjU ce y3uMajy y 003up y atMochepcKumM
MOJIeNMMa, Kao | Jia o0pajie, BU3yain3yjy U aHaIN3Upajy u3nasHe mojatke Mozena. I1o 3aBpuieHoM Kypcy Mohu
he ma camocramHO aHANM3Mpajy MOHAIIAKkE XEMHU]CKHX BpCTa Y arMocdepH, ca HOCEOHUM OCBPTOM Ha HHbHXOB
KHMBOT y 00Jannma.

Canp:kaj npeamera

Teopujcka nacmasa

Ilpsu deo kypca je noceehen ounamuuxom Oeny. OQbyxeama meopujy ammocgepcke OuHamuke, 00jauirbasa ce
KAKo ce NpumMumugHe jeOHauune OuUcCKpemusyjy u npocpamupajy. Hymepuuka penpesenmayuja OCHOBHUX
JjeOHauuma 3a ouysare Mace, MONIOMe, KOIUHUHE Kpemarsd, 60de, aepocoia u eacoseda. Modenosarwe
HeIUHEPHO2 UYNaHd, YIAHO8A NOOewasarsa u cuie epalujenma npumucka. [pyeu Oeo Kypca je noceelien
MO0enosarny GuauyKux npoyeca— npoyecu Gopmuparsa 061axa u nadasuna.

Ancambn npoenosze. Memoou eepugpuxayuje.

Teopuje xemujcke KuHemuke, peakyuje 2ac-nogpuiund, xemuja y meunoj ¢asu (obraune xanmuye u Kuuihe
Kanu), yukuyc 030Ha y ammocgepu, xemuja cmpamocgepe, mpancnopm mace.

Ipaxmuuna nacmasa

Ilpaxmuuna nacmaea ce o008uja Kpo3 cmyoujcku ucmadxcueauxku pao. Hymepuuku —excnepumenm
KapakxmepucmuyHoz/3HauajHoe epemenckoe cayuaja. Cmyodenm npumeryje Hymepuuke Moodeie ammocgepe.
Hupexman pad ca modenom, mexHuxama napamempusayuje

IIpenopyyena aureparypa
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Bpoj gacoBa axtuBHe HacTtaBe | Teopujcka HacTaBa: I IIpakTuyHa HacTaBa:

MeTtoae usBolhema HacTaBe
[penaBama, ceMuHapH, 3a1allH, KOMITjyTePCKEe CUMYJalnje U KOHCYJITAIH]e.

Ouena 3Hama (MakcuMaIHu Opoj noena 100)
W3pana cemunapckor paga 40

Ipe3enranuja cemuHapckor pajga 10

Ycemenn 50

Haumn npoBepe 3Hama MOTy OWTH pa3nuyuTH : (MMCMEHHM MCIMTH, YCMEHM HWCIIT, Npe3eHTaluja IpojeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 ¢opmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Selected chapters of Modeling of the Atmosphere processes

Teacher(s): Dragana Vujovi¢, Katarina Veljovié Koradin, Vladimir Purdevié

Status of the subject: Elective

Number of ECIIb points: 15

Condition: none

Goal of the subject

Understanding of modern techniques in modeling of the Atmosphere. Training to perform original
and relevant scientific research. This course will cover the scientific basis for numerical models of the
atmosphere depending on the scale of the atmospheric processes to which they are applied. This will
include parameterization methods, ensemble forecasting, and verification of model results.

Due to the exceptional importance of the atmospheric pollution, the kinetics of chemical processes in
the atmosphere, chemistry in the atmospheric liquid phase, as well as mass transport from the aspect
of atmospheric chemistry will be studied.

Outcome of the subject

Student prepares to research solving various problems in numerical modeling of the Atmosphere. At
the end of the course the students should be able: to describe and explain how atmospheric models
work, describe and explain the physical processes that are taken into account in atmospheric models,
process, visualize and analyse model output.

Content of the subject

Theoretical lectures

Numerical representation of basic equations for conservation of mass, heat, momentum, water,
aerosols and gases. Modeling of the nonlinear terms, adjustment terms and the pressure gradient
force. Second part is devoted to modeling of the physical processes in the Atmosphere. Ensemble
technique. Verification methods.

Chemical kinetics, gas-surface reactions, chemistry of the atmospheric aqueous phase (cloud droplets
and raindrops), the ozone cycle in the atmosphere, chemistry of the stratosphere, mass transfer
aspects of atmospheric chemistry.

Practical lectures

Practical work with examples follows lectures. Case studies. Student applied numerical models of the
Atmosphere and prepare to research trough seminars.

Recommended literature

Mesinger, F. and A. Arakawa, Numerical methods used in atmospheric models. GARP Publications Series No.
14, 1976.

Gavrilov, M., Tosi¢, 1., Ranc¢i¢, M., Numerical Methods in Meteorology: Solved Problems, LAP Lambert,
172pp, 2014.

Eugenia Kalnay, Atmospheric Modeling, Data Assimilation, and Predictability, Cambridge University Press,
2002.

Thomas T. Warner, Numerical Weather and Climate Prediction, Cambridge University Press, 2011.

Seinfeld JH, Pandis SN, Atmospheric chemistry and physics: from atmospheric pollution to climate change.
Willey-Interscience publication, 2" edition, pp. 1225, 2006.

Number of active classes | Theory: | Practice:

Methods of delivering lectures
Lectures, seminars and homework, practical computer simulations, preparation and realization of the
project.

Evaluation of knowledge (maximum number of points 100)
Seminar 40

Seminar and project presentation 10

Oral 50

Weays of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page




