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V. BizomocTi npo gucepraniio
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1. TpuBuMipHa rigpodiznyHa Mozesb TPAHCIIOPTY ¥ TpaHc(OopMallii aHTPOIIOreHHOTO CTIMKOTIO XJIOPOPraHiyHOro

3a6pynHeHHs Ha mesbdi YopHOro Mops

2. Three-dimensional model of transport and transformation of the anthropogenic persistent organochlorine
contamination on the Black Sea shelf

Pedepar:

1. Inceprarist pUCBIY€HA TPUBUMIPDHOMY MaTEMAaTUYHOMY MOJEJIOBAHHIO IIEPEHOCY I TpaHchopMallii
AQHTPOIIOTE€HHOTO CTiIIKOrO XJIOPOPraHivYHOro 3abpygHeHHs Ha NpUKIIai nosiixuop6ideninis (ITXE). Pospobieno
quceJibHy MOZiesb TUHaMiKu TpuBUMipHUX 110J1iB [TXB 3 KOMIIJIEKCHUM YpaxXyBaHHSIM SIK rigpodi3nyHUX MeXaHi3MiB
IIepeHocy - afiBeKLii Ta TypOysieHTHOI nudysii, Tak i Ppisuko-xiMiuHMX npolecis afgcopobuii Ta necop6buii Ha
YaCTHMHKAaX OCialoyoro B I0JIi CUJIU TSDKiHHS AETPUTY, @ TAKOXK OOMIHHUX ITPOLIECiB HA MeXi BOA - JOHHI
BigK7ameHHs. BuBueHO AuHAaMIKy TPMBHMMIPHUX 0B KOHUeHTpauii [TXB, mo 6ysnu cdopmoBani B peaysibTarti
IIOTEHIITHOTO aBapiHOr0 CKUIAHHS B palioHi ['eopriiBcbkoro I'mpiia JlyHato y BeCHSIHUM 1epiof. BukoHaHa
NOPiBHSIJIbHA OLiHKA IIOTOKIB 3a0pPyAHEHHS B CUCTEMI, IPOAHai30BaHO ii MaTepianbHUi 6101KeT. Po3pobieHa
mozesib MoandikoBaHa 3a JOTIOMOIOI0 BBEJIEHHS 1OOATKOBUX PiBHSHb, BIITIOBITHNX YMCEJIBHUX CXEM i TPOrpaMHUX

MOZYyJIiB 11006 BUKOHATH 3aCTOCYBaHHS JO 33/1a4i OLiHKM e(PeKTUBHOCTI BUKOPUCTAaHHS aKTUBHUX COPOYIOUNX



peareHTiB 4K Iicid aBapiiiHux 3axozis. CrienianbHUNA PO3PaxyHOK eBoMoLii roJiB [TXB B yM0OBax 3aCTOCYBaHHSA
IITY4YHOTO aKTUBHOTO COPOEHTY 3 Hanepe], 3alaHNMU (Pi3UKO-XiMIUYHMMHU XapaKTepUCTUKAMU JO3BOJIMB OLiHUTU

eeKTUBHICTb 3aCTOCYBaHHS JAHOTO COPOEHTY.

2. The thesis is devoted to the three-dimensional mathematical modeling transport and transformation of an
anthropogenic persistent organochlorine contamination, such as polychlorinated biphenyls (PCBs). Numerical
three-block model is implemented due to one-way coupling of the full physics hydrodynamic block with the
modules of transport and transformation of detritus and PCBs. Gravitational settling of detritus, first-order
decomposition rate and sign-changing fluxes in the water-sediment interface are taken into account to describe
concentration of detritus. The third block includes three state variables: PCB concentration in solution, PCB
concentration on the particles of detritus and PCB concentration in the upper layer of sediment. Adsorption and
desorption as well as the reversible PCB fluxes on the bottom are taken into consideration. The 20-day simulation
is spun up to reconstruct an accident spill of 4 kg of PCBs in the Danube Mouth zone in spring. A comparative
assessment of pollution flows in the system is provided and its mass budget is analyzed. The model developed is
modified to evaluate efficiency of introducing an artificial active sorbent as a countermeasure to fight the
accident-related dispersion of PCBs. The governing system of equations is supplemented with the equations for
active sorbent concentration and PCB concentration on the active sorbent. Natural adsorption on detritus passes
ahead adsorption on the artificial sorbent due to the abundance of detritus.
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