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MaKCHUMAaJbHO OJM30K K 1, BEpOSATHOCTh IpyOOi OMIMOKH B 1-TOM MU3MEPEHHU CTPEMHTCS K
100%.

WccnenoBanus MeToAa Ha BBICOTHBIX T€OAE3MYECKHUX CETAX IMOKa3alH, 4YTO MpH
JOTMOJIHUTENIbHOM BJIMSIHUM Ha W3MEPEHUE IOCTOPOHHEW BEJIMYMHBI, MOpsAKa OJHOM
OLIMOKU HM3MEPEHUs], KOIPPUIIUEHT KOppesiuu cocTaBisgeT 00buHO nopsiaka 0.5-0.6. [pu
BIMSIHUM BEJIMYMHBI, MOpsiiKa OBYX omuOoK, o0brgHO 0.7-0.8. Ilpu nomnomaHUTEIRHOM
BJIUSTHUY BEJIMUMHBI pa3MepoM B TpU U OoJiee OMHO0K, KOIPHUIIUEHT KOPPEISIMU 00BIYHO
nocturaer BenuuuHbl 0.9 u Bbime. Yem Oosblie rpy0as ommuOKa, TeM OJIMKe MHapHBIMA
KOA(PPUIIUEHT KOPPEIISLIUY, COOTBETCTBYIOLINIA 3TOMY U3MEPEHUIO, K €IUHULIE.

Jlpyrast BO3MOXHOCTh METO/Ia — BISIBJICHUE ABYX U Oosiee rpyObIx omubOok. s aToro
HAaMU OBLI UCIIOJIb30BaH MHOKECTBEHHBII KOA(P(YHUIUEHT KOPPEIALUH Tj, T.€. KO3(PYUIIUEHT,
MOKa3bIBAIOIIMIA TECHOTY CBSI3U MEXIY OJHUM 1-ThIM BEKTOPOM U MHOXECTBOM JPYTUX
BEKTOPOB B COBOKYMHOCTH. J1Jisl HaIlIero ciyyas

1. =corr(V,[RR...])

1..

Pe3ynbraThl NpakKTUYECKUX UCCIEAOBAHUN MOKA3adu, YTO JUIsl ABYX IPyObIX OLIMOOK
napHble KodpduiuenTs! [lupcoHa, 1 oIMH U APYroi, 0OBIMHO MMEIOT BEJIMYMHY MOpPsAKa
0.6-0.7, a MHOXeCTBEHHbIN KOA(M(ULMEHT KOppesiuu g 3Tod mapsl aocturaet 0.98 u
OoJiee B 3aBUCUMOCTH OT «TSKECTH IPyOOid OIIMOKH.

[lonxoq MOXXHO pacIIMPUTh Ha YHUCIO TpyObIX OMIMOOK HE MPEBOCXOASIIMX YHCIIO
M30BITOYHBIX H3MEPEHUH B MOAEIU. AKTyaJlbHOCTb 3TOr0 METOJa 3HAYUTEIbHO
YBEJIIMUMBAETCS M3-32 BO3POCIIMX BO3MOYKHOCTEM BBIYMCIMTEIBHOU TeXHUKH. [Ipoctora
UCTOJIHEHUsT B (opMyjiax MaTpUYHOW aireOpbl MO3BOJSET BBIIOIHATH IOUCK TIPYOBIX
olMOOK (MpoMaxoB) u3deras MeTO10B repedopa.
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GIS-MODELLING OF THE CRYSTALLINE BASEMENT OF THE TERRITORY
OF BELARUS IN DIFFERENT GEOLOGICAL AGES

B pamkax manoi po6otm BukoHaHO ['1C-momemoBaHHS KpPHCTAIIYHOTO (DYHIAMEHTY TEpUTOPii
Bbinopyci ans pi3HHX TeOJIOTIYHUX €MO0X, BKIIOYAIOYM JIaH1 MPO PO3JIIOMHY MEPEKY 3 BHUKOPUCTAHHSIM
nporpamuoro 3abesnedenHss ESRI ArcGIS. Sk mpukiaa HaBeleHO NOPIBHSHHS NMOBEPXOHb B Cy4acHY
ernoxy i B Mi3HbOIBOHCHKUH Yac. [loOynoBaHa kapTa pi3HUII BIAIMITOK (YHAAMEHTY MK 3a3HaYCHUMH
enmoxaMu. PoboTa BaxkimBa 17151 pO3yMIHHS Cy4acHOI €0 IMHaMIKH PO3JIOMHHUX 30H bimopyci.
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The crystalline basement of the earth's crust is a complex natural structure. The main
interrelated factors determining the structure of the crystalline basement specific areas
include: the capacity of the asthenosphere, the topography (the folded deformations), the
pattern of the fractures (disjunctive breaks), age and composition of rocks composing the
basement, neotectonic activity of its structures.

The territory of Belarus has a heterogeneous structure of the crystalline basement.
The power of the asthenosphere varies from 30 to 130 km. The surface of the crystalline
basement is within the range of 0 to 6.5 km below the ground surface. According to the
structural zoning, there are three granulite complexes in the crystalline basement of
Belarus: the Belarusian-Baltic, Vitebsk, and Braginsky zones; the Osnitsk-Mikashevichi
volcanoplutonic belt, as well as the Central Belarusian, Inchukalna zones, and the Central
Pripyat block.

The formation of the crystalline basement took place during the archean — early
proterozoic and is divided into proto-oceanic, transitional and continental stages. During
the proto-oceanic stage (early archaea), the entire territory of modern Belarus was covered
by the ocean. At this time, all three granulite complexes were formed, as well as the Minsk
block. During the transition stage (late archaea — early Proterozoic), a Central Belarusian
deflection was formed. Last, during the continental stage (the second half of the early
Proterozoic), the Osnitsk-Mikashevichi volcanoplutonic belt was formed.

In accordance with the surface topography of the basement, the territory of Belarus is
divided into positive, negative and transitional institutions: the Belarusian anteclise, the
Latvian saddle, Orsha depression, Zhlobin saddle, Pripyat trough, the Podlaska-Brest
depression, the Polesye saddle and little structures coming into the country is only
marginal. Within each of them, tectonic structures of a smaller order are distinguished:
protrusions, steps, horsts, grabens, domes, mulds, structural bays, etc.

All tectonic structures are intersected by a network of fractures. Fractures play a
crucial role in the formation of the basement. They define the boundaries of structural
complexes and tectonic structures of the highest order , as well as form structures of the
lowest order - horsts, grabens, protrusions, steps. Modern movements of the earth's crust
and a number of other geophysical processes are manifested along the fractures [1].

All the fractures of the crystalline basement of Belarus are divided into structure that
emerged in the early Archean (mostly meridional and submeridional stretch) — early
Proterozoic and postconsolidation (early Proterozoic — Riphean, latitudinal and
sublatitudinal).

About half of the ancient basement fractures are active in the current geological
epoch, which is confirmed by a number of studies [2,3,5].

Modeling the formation of the crystalline basement will allow us to better understand
the processes of modern endogenous geodynamics, and to correlate the location and
dynamics of deep fractures with tectonic structures of all orders.

Modelling of the crystalline basement of Belarus was carried out according to the
monograph (A. Maxunau, 2001). The monograph presents maps of tectonic structures of
Belarus in high details, as well as paleotectonic maps of the Eastern European platform for
different periods of geological history: the late Baikal, Caledonian, Hercynian folds, the
beginning of the Devonian period, and pre-Carboniferous time. The book also provides
maps of discontinuous violations. The geographical reference of raster maps in the GIS
package was performed to the geometry of the contour of the administrative borders of
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Belarus, plotted according to Openstreetmap data. Vector layers such as "structure-
forming Fractures", "postconsolidation Fractures", and "(paleo)isohypses" (showing the
absolute level of the Basement surface) were created for each of the maps. For the Pripyat
trough, dot marks are also applied.

Using the 3D Analyst module of ESRI ArcGIS software, TIN models of the
Basement for different epochs are constructed based on the layer height attribute "(paleo-
)isohypses" and the layer height attribute of dot markers, using fractures as barriers.

For example, let's compare the surface of the crystalline basement in the modern era
and in the late Frasnian time of the Devonian, on the eve of the separation of the Pripyat
trough.

a) b)

Figure 1 — model of crystalline basement of Belarus with the designation of the fractal
network. a — recent time, b — late Frasnian time of the Devonian.

Using the Surface Difference tool of the 3D Analyst module, we will find the
difference between the basement surface in Devonian time and in the modern era. (fig. 2).

Figure 2 - map of the difference in the height of the surface of the crystalline
basement of the territory of Belarus between the late Devonian era and the recent
time.
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According to the obtained map, it can be concluded that in addition to the Pripyat
deflection, the regions in the Podlasko-Brest and Orsha depressions experienced lowering,
while the rest of the country experienced a slight rise. Possible errors may be related to
different details and different authorship of the source data . The research will continue
with the involvement of new sources and new instruments of analysis.
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BUKOPUCTAHHA BE3NIVIOTHUX JIITAJIBHUX AITAPATIB Y
3EMEJIBHOMY KAJIACTPI TA 3EMUIEYCTPOI

OOrpyHTOBaHO MepeBarvu BUKOPUCTAHHS B KaIACTPOBUX 1 3eMJICBIIOPSAHUX POOOTaX OE3MUTOTHUX
JMTALHUAX amapaTiB Tepel MEeToJaMU TpaauiliiHol 3HoMKH.  Bu3HaueHO o00JIacTi 3acTOCYBaHHS
O€3MUJIOTHUX JIITAIBHUX anapariB.

Karwuosi cioBa: kagactp, 3emneycrpiit, BIUIA, monitopunr, iHpopmariiine 3a0e3neueHHs.

VY 21 cToniTTi TEXHOJOTI HEe CTOSATh Ha Mmicii. Ha 3MmiHy cTapoMmy oO0JagHaHHIO
npuxoAsTh 1UGpoBI 1 Ja3epHi amapatu. BukopucTaHHS pI3HUX HOBHUX TEXHOJOTIN
3MIHIOIOTh ~ TpaauliiHi Mertoau 3domku. [lopsim 3  TpaguuiiHUMHM — METOJaMHU
aepooTo3OMKHM BCe OLIbII HEOOXIIHOK CTa€ 3HOMKa 3a JOMOMOTOK O€3MIIOTHUX
mitanbHuX anapatiB (BIIJIA). Oco0nauBo 1ei mpolec NposiBUBCSA B OCTaHHI POKH — Ha TII1
€KCIIOHEHIIaJJbHOTO ~ 3pOoCTaHHs  momyispHocTi  Haminerkux  BITJIA  mitakoBoro
(3arasnibHONpHitHATa Ha3Ba KX BIIJIA 3a Kop/IoHOM — APOHU) 1 BEPTONITHOIO THUITIB.

be3nuIoTHUKY B HAIl Yac PO3BUBAIOTHCS 3 JUBOBUKHOIO IIBUAKICTIO, TPAKTUYHO Y
BCIX cdepax AISIBHOCTI JOIUIBHO 3aCTOCOBYBAaTH O€3MUIOTHI JiTalbH1 amapatu. Meton
qucTaHIiiHOro KaprorpadysanHs 3a qonomoroio BIIJIA crae Bce OUIbII MEPCIIEKTUBHUM
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