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2. Adaptive models of integrated processes in marine ecosystems

Pedepar:

1. Inceprariiina po60Ta IPUCBIYEHA PO3BUTKY HOBOTO KJIACY MaTEMaTUYHUX MOJieJIell MOPChKUX €KOCHUCTEM , B
OCHOBI SKUX JIEXKUTb IPUHLMUII aJalITUBHOTO 6ajlaHCy IPOLIECiB, 110 NIPOTIKaIOTh BCEPEIUHI €KOCHUCTEM IIif,
30BHIILIHIM BIJINBOM BIUJIMBA€ HA HUX MOPCBHKOTO cepenoBuila. OCcoOMBICTIO LIbOTO KJIACy MOZEJIeN, 3BaHUX
ananTUBHUMMY, € BUKOPUCTAaHHS HETaTUBHUX 3BOPOTHUX 3B'SI3KiB y KOXKHOMY 3 piBHSHb. [100y10Ba aianTUBHUX
MOJieJIel CIIUPAEThCS Ha BiOMI 31 ClIOCTEPE>XKEHb IPUYMHHO-HACIAKOBI 3aJ1€>KHOCTI MIXK ITpOLIECaMu, 1110
IIPOTiKaIOTh B MOPCBKOMY cepeioBullli. OTpUManu Nojajblinii PO3BUTOK aallTUBHI METOY MOZEJI0OBAHHS
IIpoLeCiB B MOPCBKUX eKocucTeMax. [TpoBesieHo aHai3 cTabiNi3ylounx BIaCTUBOCTEN HETAaTUBHUX 3BOPOTHUX
3B'A3KiB y MOJIEJISIX MOPCBKUX eKocucTeM. Ha ocHOBI ABC-MmeTony BIieplie CTBOpeHa alaliTBHA MOJIETb
iHTerpasibHUX MIPOLECIB Y MOPCHKill eKocucTeMi NiBHIYHO-3axifHOro meabdy YopHOro Mopsl, 10 MiCTUTh areHTU
VIPaBJliHHS PECYPCHUM 3a6€311€4EHHSIM PO3BUTKY rifpo6ioHTIB. [I06y0BaHO clieHapii iHTerpasbHUX MPOLECIB,
Y3TOJKYIOTbCS 3 BiJOMUMU YSIBJIEHHSIMU ITPO iX MiHJIMBOCTI B LIbOMY palioHi. Bnepiie no6ynoBaHi afanTyuBHi

MaTeMaTU4YHi MOJI€Jli MOPCBKOI €EKOCUCTEMU 3 ar€HTaMU YIIPABJIHHSA B CTPYKTYPi IMX MOZEJIEN , IO LO3BOJISIOTh



OTPMMYBATH NIPOCTOPOBI i MPOCTOPOBO-YACOBi OLIHKM KOHLIEHTPALLill He CIIOCTEPESKYBAHUX O€310CEPEHbO
6ioreoxiMiYHMX KOMIIOHEHT €KOCHCTEeMU, BUKOPHCTOBYIOYM JIaHi AUCTAHLiNHOTO 30HIyBaHHS 0J1iB KOHI@HTpallii
xsiopodiny a i TemnepaTypy MOPCbKOi TOBEPXHi. 3a JOIIOMOro Mojeslel I00yA0BaHi KapTy BHYTPILIHbOPIYHO]
MiHJIMBOCTI 10JIiB KOHIIEHTpalliil 6ioreoximiyHux napametpis [1311 UM, misgxom aganTauii iXx MOEIbHUX 3HAYEHb

[0 CYIIYTHUKOBUX CIIOCTEPEKEHHAMMU.

2. The thesis is devoted to the development of a new class of mathematical models of marine ecosystems, which
are based on the principle of balance of adaptive processes occurring within ecosystems under external influence
of the marine environment. The use of negative feedback in each of the model equations is the main feature of this
class of models, called adaptive ones. Construction of adaptive models is based on known observations of causal
relationships between the processes occurring in the marine environment. Adaptive methods for modeling
processes in marine ecosystems are developed. The analysis of the negative feedbacks' stabilizing properties in the
models of marine ecosystems was made. An adaptive model of integral processes in marine ecosystem of the
north-western shelf of the Black Sea was first designed on the basis of the ABC-method containing management
agents, controlling the resource supply of aquatic organisms. Scenarios for integrated processes which conform to
the known evidence of their variability in this area are built. For the first time constructed adaptive mathematical
models of marine ecosystems with management agents in their structure allowed to obtain spatial and spatial-
temporal evaluations of the directly unobservable concentrations of biogeochemical ecosystem components, using
remote sensing data fields of the chlorophyll a concentration and the sea surface temperature. These models were
used to construct maps of annual variability of biogeochemical parameters concentration fields in the NWS BS, by
adapting their model values to satellite observations.
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