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1. BnuB npoueciB y cuctemi atMocdepa-nifcTuibHa nosepxHs [1iBHIYHOI ATJIaHTHMKY Ha PerioHasbHi KjliMaTu
CxipHoi €Bponu

2. Impact of processes in the ‘atmosphere - underlying surface’ system of the North Atlantic on the regional
climates of Eastern Europe

Pedepar:

1. OcHOBHa 3a7ia4a AMCEPTALiHOTO NOCiI>KEHHS I10JIrae y BUSIBJIEHHI XapaKTepy 3B’I3Ky BiIT'yKiB OCHOBHUX
KJIIMaTUYHUX XapaKTEPUCTHK perioHanbHuX KiaimaTiB CxigHoi €Bponu 3 npoLuecamu, [Ki pO3BUBAIOTLCA B aKBATOPIi
[TiBHiYHOI AT/IaHTUKY. BupieHHs 3a7ad4 1iei HAyKOBOi IPO6JIeMH AOCiIPKEHHS 3[iICHIOEThCS 32 JOTIOMOT0I0
MaTeMaTU4HOI MOJIeli, SIKa CTAHOBUTb CUCTEMY HeJIiHITHMX PiBHSIHB perpecii 3 06epHeHUMU 3B’s13KaMu. [17is
BUSIBJIEHHS 30H aKTMBHUX B3ae€MOZil1 aTMOocdepu I OKeaHy B payoHi [liBHIYHOI AT/IaHTVKY i BU3HAUYEHHSI PETiOHIB,
sIKi 3IiMICHIOIOTH iCTOTHU BIIMB Ha (POPMYyBaHHS OCOOGIMBOCTEN KIIMAaTUYHNX PEKMMIB Y palioHi BiAryKiB, 1o
Iirounx (pakTopiB, sIKi BiOMBAIOTh XapPaKTEPUCTUKHU TEIJI0- i BOJIOTOOOMIHY B IIPUIIOBEPXHEBOMY 1Iapi, a TAKOX
TEIJI0-, BOJIOTOBMICT i IMPKYJIALiliHI BIaCTUBOCTI 1OBiTPsl Ha noBepxHsx 850 rlla it 700 rlla, nepen BKIIOUYEHHSM iX
y MOojieJib 6YJIM 3aCTOCOBaHI METO/IM KJIACTEPHOTO i KOMIIOHEHTHOTO aHai3y, sIKi J03BOJIMJIA BUSHAUUTH B MOJISIX

BiZJITOBiJHNX FOJIOBHMX KOMIIOHEHTIB OQHOPiHI PEriOHN 3 XapaKTEPHUMU PENPEIEHTATUBHYMU BY3JIaMU.



AnasoriyHi npouenypu 0y BUKOPUCTAaHi i IPY NiJroTOBLi BUOIpOK BiAryKiB. [IpoBeleHO PO3paxyHKHU i (isudHe
OOIPYHTYBaHHS CTATUCTUYHMX XapaKTePUCTHK 30H Pi3HOI eHepreTUYHOI akTUBHOCTI B3aeMOiil aTMocdepu i

i CTAJIBHOI TOBEPxHi y perioHax [1iBHiYHOI ATsiaHTUKY Ta CXifgHOI €BpOIY, BU3HAYEHO X MEXi, BUSIBJIIEHO HOBI
30HH MiJBUIIEHOi €HePreTUYHOI aKTUBHOCTI B aTMocdepi. UncesbHi eKcriepruMeHTH 10Ka3asy, o BiATyKA [IpU
CUTYALlisIX 3 Pi3HO0 3aBYACHICTIO B Pi3HUX perioHax CximHOI €BpOomnu iCTOTHO BifPI3HAIOTHCS 3a CKJIAIOM IiI0UUX
daxTOpiB i 32 YyTIMBICTIO 11010 [IPOLIECIB, sIKi po3BUBalOThCs B [TiBHIUHIN ATnanTuni. Ha monudikoBaHiil moneni
OyB [IPOBEJIEHUI YMCEJIbHAN €eKCIIEPUMEHT 117151 Aiounx (aKTOpiB y rPyAHi 1 BiAryKiB Ipu 3aB4acHOCTI 1-3 Micsni
(myst ciuHg, II0TOrO 1 6epe3Hsl).

2. The main task of the thesis research is to reveal the nature of the connection of responses of the main climatic
characteristics of the regional climates of Eastern Europe with the processes that are developing in the waters of
the North Atlantic. An important phase in solution of the scientific problem is the interpretation of the basic
mathematical model, which is a system of nonlinear regression equations with inverse responses. The model is
constructed on the basis of the probabilistic approximation method. By this method, the factors on the input to
the system must be centered, normalized and orthogonal, and at the output - centered and normalized. This
model is adapted for solution of various hydrometeorological and climatological tasks taking into account possible
formations of input samples of significant factors. Initially, the orthogonal components of the vectors of states of
meteorological characteristics in the surface layer were considered as responses. Subsequently, due to the reverse
transformation, the transition to the value of climate indicators in the regions of the European part of the Eurasian
continent, which included the territory of Ukraine, was carried out. In order to form totality of existing factors and
responses of regional climates, as the initial data the data of the ERA-40 are taken. The data are given in the nodes
of the regular 2.5x2.5° grid of points during the period of 1957-2002. To detect the regions of active interactions of
the atmosphere and the ocean in the North Atlantic region and the identification of areas that have a significant
impact on the formation of the distinctive features of climatic conditions in the area of responses, to operating
factors that reflect the characteristics of heat and water exchange in the surface layer, as well as heat, moisture
content and circulating properties of air at 850 hPa and 700 hPa surfaces, methods of cluster and component
analysis were applied before their inclusion in the model. By means of component analysis, from the totality of the
initial data, in each node of the grid, three main components were identified by means of an orthogonal
transformation. Vectors of the principal components in the nodes of the selected area of the North Atlantic formed
the initial sample for cluster analysis. The author's method of cluster analysis of the Universal Iteration Method of
Data Clustering, applied to each of these samples, allowed to identify homogeneous regions with characteristic
representative nodes in the fields of the main components. Similar procedures were also used when preparing
sample responses. The calculations and physical substantiation of the statistical characteristics of the zones of
different energy activity of interactions of atmospherere and underlying surface in the regions of the North
Atlantic and Eastern Europe were conducted, their boundaries were determined, and new zones of elevated
energy activity in the atmosphere were discovered. Representative vectors of the main components in
homogeneous regions compiled further initial samples for checking the efficiency of the multivariative regression
model in question. Determination of the significance of the factors in the model equations was carried out by
means of Fisher's criterion (the "sifting" procedure). The preceding phase of the formation of the structure of the
mathematical model of responses in different regions of the Eastern Europe on the processes of energy interaction
of the atmosphere and the ocean in the North Atlantic was the assessment of its adequacy. For the comparative
analysis, multiplicity correlation coefficients that characterize the adequacy of the models: the output (the
coefficients of the system of equations, defined before the sifting procedure, remain unchanged, only minor
factors, reviews and corresponding coefficients are eliminated from the system of equations) and modified (with
recalculation of coefficients systems of equations for meaningful factors and inverse relationships), were
calculated. High values of the correlation coefficients confirm that the constructed mathematical models have the
necessary degree of adequacy. Numerous experiments have shown that responses to situations with different ages
in different regions of Eastern Europe differ significantly in composition of operating factors and sensitivity to
processes that are developing in the North Atlantic.
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