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High-precision observations of the dynamics of the ground are always distorted by the influence
of external factors of hydrometeorological origin. Such factors include fluctuations in the
groundwater level, changes in temperature and atmospheric pressure, hydrological loads, variations
in the moisture of the upper layers of the ground due to evapotranspiration, etc. [Lyon et al., 2018;
Vittuari et al., 2015]. Therefore, taking into account or methodologically excluding exogenous factors
is a necessary condition for reliable interpretation of the results of monitoring tectonic or technogenic
deformations of the surface of the land.

The ideal place for studying local vertical land motions (VLM) is the geodynamic polygon (GP)
located in Poltava Gravimetric Observatory. There are practically no tectonic and technogenic
movements of the ground. The polygon has 27 benchmarks with a depth of 1 m. All surface
benchmarks are located along a line about 600 m long, which crosses a gentle ravine in the direction
from north to south. The soils at the GP are medium loamy. The maximum height difference at the
polygon reaches 19 m.

Observations were carried out by the repeated leveling method over a period of 33 years from
1987 to 2020. According to the results of observations, it was found that the trend and magnitude of
slow movements of individual benchmarks differ significantly from each other. To study the
dependence of the trend of the movements of the benchmarks on their location, we selected 4 sections
of the GP with different terrain. Benchmarks located on a conditionally flat terrain were included in
the first group (eight benchmarks in total). Leveling marks of the second group are located on the
northern slope of the polygon (ten benchmarks in total). The third group consists of only one
benchmark 23. It is located in the lowest place of the GP near the stream. We have included the
benchmarks of the southern slope of the polygon (eight benchmarks in total) in the last fourth group.
Each of the selected groups of leveling marks has its own characteristics of slow movements. Figure
1 shows the average dynamics of vertical movements of the benchmarks of each of the selected
groups.
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Figure 1. Average slow VLM for four groups of benchmarks at the Poltava GP during 1987-
2020. The solid line indicates the approximation of the results of observations by a polynomial of the
second order

Slow VLM occur against the background of seasonal fluctuations in geodetic marks. The
average vertical movement of the benchmarks of the first group is practically absent. Leveling marks
of the second and fourth groups are raised with increasing speed. In the first half of the observation
period it fell and in the second half, it rose with the same velocity. The temporal dynamics of
benchmark 23 is special. In the first half of the observation period it fell and in the second half; it rose
with the same velocity. Compared to the analysis of slow vertical movements for the period 1987—
2011, the speed of dynamics of the majority of benchmarks has increased in the last ten years [Pavlyk,
2012].

Conclusions. Slow vertical movements of the benchmarks located on the flat part of the GP are
significantly smaller than those located on the slopes. The movement of benchmarks of the flat part
of the terrain has an alternating character. The rate of elevation of the ground on the slopes is
constantly increasing over time. The nature and magnitude of the dynamics of the VLM on the
northern and southern slopes of the GP are the same. The rate of maximum elevation and subsidence
of the ground is 1.70 mm and 0.75 mm per year, respectively, at an interval of about 10 years. There
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is no correlation between the values of slow and seasonal VLM. The probable cause of the slow
vertical movements of the ground at the polygon in Poltava is fluctuations in the groundwater level.
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B nanumii uyac ojHi€0 3 akTyaJbHMX HpoOJeM Tra3oBOi IMPOMHUCIOBOCTI € ITiJIBULLICHHS
€(eKTUBHOCTI CUCTEM PO3POOKH POIOBUIL MPUPOJHUX ra3iB, 1[0 BCTYAIOTh B 3aBEPIIATIbHUIN EP10]
excrutyartanii. Ha 3akmrouniif ctajii 3aJIMIIKOBI 3amacu rasy BiIHOCATH IO Ba)KKOBHJIOOYBHHX IO
reoJoro-TeXHOJNOTTYHUM 1 €KOHOMIYHMM KpUTepisiM, a Ta3, M0 BHAO0OYBaeTbCAd — 1O
HU3bKOHAIMIPHOT'O 10 €HEPreTUYHUM 1 eKOHOMIYHUMHU MoKa3HUKaMH. [Ipoliec BUCHaXeHHS Ia30BOro
MOKJIAy TPU3BOUTH JI0 TAAIHHS TUCKY B TOYIII MIKJIFOUYEHHS O MaricTpajabHOTO razonposoay. s
3a0e3MeueHHs] YMOB TPaHCIOPTYBaHHs Tra3y, MOYMHAIOYM 3 MOMEHTY JIOCATHEHHS MiHIMAJbHO
JIOMYCTUMOI'O THUCKY IOyl B MaricTpaJlbHUi ra3onpoBij, nepeadadyacTbCsi KOMIPUMYBaHHS rasy.
OpnHak, BBEIEHHS 1 pO3BUTOK JOTHCHUX MOTY>KHOCTEH BUMararoTh 3HaYHUX BUTPAT.

VYV 3BSI3Ky 3 IIUM, MPEACTABISIE IHTEPEC MOCHIDKEHHS MOMJIMBUX INUIAXIB peami3arlii
ONTUMAJILHOTO TEXHOJIOTIYHOrO 3a0e3MedeHHs] eKCIulyaTalii MOKIagiB 3 METOK MiATPUMKH
IUTAaHOBAaHUX PIBHIB BUIOOYTKY rasy. s mera Moke OyTu JOCSATHYTa 3a paxyHOK abo 311HCHEHHS
ONITUMAJILHOI CTpAaTerii MOIIYKY TEXHOJIOT1H B MaclITabl IpOMUCITY ITPU 3alaHOMY Ha0Op1 MOMKIIUBUX
3aX0iB, a00 IIJISIXOM BIPOBAIHKCHHS MPUHIIMIIOBO HOBUX 3aC00iB, IO JTO3BOJISIOTH 3/IIHCHIOBATH
BUJOOYTOK ra3zy B 3agaHMX oOcsraXx. OIHUM 3 MOXJIHMBHUX HANpsMKiB BUPILICHHS 3a3HAYCHHUX
npoOJieM € 3acCTOCYBaHHS €XEKTOpHUX TexHoiorid. Tomy momyk HaWOUIbII ePEeKTUBHUX
MO>KJIMBOCTEN 3aCTOCYBAaHHS €KEKTOPHUX TEXHOJIOT1H MpH eKCIITyaTallii poA0BHIL IPUPOJIHUX T'a3iB
B [I€pi0J] 3MEHIICHHS BUJJOOYTKY € aKTyaJIbHUM.

VY Toii ke yac BiZJOMO, 30UIBIINTH THUCK HU3BKOHAMIPHOTO Ta3y Ha BXOJl B MariCTpaJbHUHN
ra30IpoBiJ] MOXIIMBO 32 PaXyHOK €HEPTii BHCOKOHAIIPHOTO TOTOKY, III0 HAIXOAWUTh Ha €XKEKTOP.
Micue miIKII0YeHHs ra30BOr0 €XKeKTopa, mapaMeTpu Horo poOOTH 1 KOHCTPYKIisS 3HAYHOIO MipOIO
BIUIMBAIOThH Ha SKiCTh HOTO POOOTH.

VY razoBoMy eXeKTOpi B Ipoleci TypOyJIeHTHOIO 3MiIIyBaHHs BiI0OYBa€eThcs Nepeaaya eHeprii
BiJl BHCOKOHAMIPHOIO MOTOKY 10 HM3bKOHamipHOro. llepeBaramu eXEKTOPHUX TEXHOJOTIH €
IIPOCTOTa BUKOHAHHS, MOHTaXy Ta OOCIyroByBaHHS o0OJaJHaHHs, HOro HEBHUCOKAa BapTICTh 1
eKCIUTyaTaIliiiHI BUTPATH.

AHani3 0aratopiyHOTO JOCBily €KCIUTyaTalii pOJOBMII IOKa3ye, IO, B MepIly 4epry,
peani3yloThCsi METOJIM, IO BHMArarTh MEHIIUX KalliTaJbHUX BKIAJCHb, a OUIbII JOpOTi
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