KOpHCTyBadiB. PiBeHb ImX mociyr 3a0e3medyeThes Penpe3eHTATHBHICTIO OMOPHHUX
KOOp/IMHAT pe(epeHIIHNX CTaHIiH, SKW KOHTPONIOETHCS MEPEKEBHM IPOrPaMHUM
3a0e3MeueHHs M IIUIIXOM IX MOHITOPHMHTY, Ta SIKICHUMH CITOCTEPEKSHHSMH Ha IHX
cranmisx. Tomy mrst QyHKIioHYBaHHS Mepexi akTHBHUX pedepeHimHnx GNSS-cranmiit
oco0NMBE 3HAYCHHS MAa€ TEXHONOTiS BCTAHOBJICHHS Ta MOHITOPHHTY iX OMNOPHHX
KOOp/IMHAT.

[NpuBoguThCs icTopis GopmyBanHS Mepesx nepmaHeHTHIX GNSS cranmiii y cBiTi
Ta €Bpor, a Takok akTHBHUX pedeperHiank GNSS cranmiii Ha TepeHax YkpaiHm.
PosristyTo TexHomorito orpuManasi GNSS nmaHmx Bin onepaTopiB Mepek aKTHBHHX
pedepeHIHIX cTaHMii YkpaiHu Ta cycimHix kpaiH. [laHi orpumano Bij Oursme Hixk 150
craHmii, Ha sxux npoBomwmick GNSS — crocrepesxennst y 2015-2017 pp. Ommcano
TEXHOJIOT1IO ONPAIFOBAHHS JAHNX CIIOCTEPEKEHb 3 BUKOPUCTAHHSM MPOTPaMHIX MaKeTiB
GAMIT/GLOBK Ta GIPSY-OASIS. KoopnmuHaTi OiNbIIOCTI CTaHIid OTPHMaHO y
noTouHiil pedepeninii cicremi |Gb08 ta BianoBiaHiit emoci. ITpoBeneHo TpaHCchopMy-
BaHHs OCTaTOYHHX KOOpAMHAT y pedepeHini cucremun ETRSBY/ETRF2000 Ta YCK-
2000. AxTrBHI pedepeHIHi CTaHMiT, TIeperiK SKUX € Y 3BeTIeHOMY KaTajiosi, MOXKyTh OyTH
BHKOpPHCTaHI TIPH CTBOPEHHI Ta OHOBJICHHI TOMOrpadidHNX KapT 1 IUIaHIB y JepKaBHii
reoze3uHii pedepertHii cucremi koopauHat Y CK-2000, reone3nynomy 3a0e3nedeHHi
BEZICHHS 3eMeJILHOr0 KaJacTpy Ta iHIINX TOrorpado-Teoe3nIHIX podoTax.
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THE SUSTAINABILITY OF THE ETRS89
REALIZATIONSAT NATIONAL LEVEL
Savchuk S.

Polish Air Force Academy

Modern society relies on spatial data that is referred to an accurate terrestrial
reference frame (TRF). The satellite positioning systems are based on global
reference frames, of which the International Terrestrial Reference Frame (ITRF) has
become a de facto standard. In these global reference frames, coordinates of objects
are kinematic due to dynamics of the Earth, e.g. plate tectonics. In Europe, the
Eurasian tectonic plate has arigid motion of roughly a couple of cm/yr towards N-E
in these global reference frames.

Kinematic coordinates, however, are not suitable for many practica
applications and instead, reference frames with static or minimized variations in
coordinates are widely used in georeferencing. In Europe, the IAG Reference Frame
Sub-Commission for Europe (EUREF) has defined the European Terrestrial
Reference System 89 (ETRS89) to be co-moving with the Eurasian plate in order to
avoid time variations of the coordinates due to plate motions. The relation between
the ITRF reference frames and ETRS89 redlizations is given in the EUREF memo as
a 14-parameter transformation. This transformation considers rigid plate motions by
using angular velocities of the Eurasian plate allowing to minimize station velocities
inthe ETRS89.
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In the Central European area the postglacial rebound (PGR) phenomenon not
causesinternd deformations to the Euradan plate and they not taken into account in the de
facto EUREF transformation. The Central European ETRS89 redizations were
established mogtly in the 1990's meaning aready 20-25 years of deformations compared
to present-day coordinates. The time span mean that these deformations can ignore in the
most georeferencing applications and in maintenance of nationa reference frames. The
model predictions are up to 0.05 mm/yr for horizontal and up to approx. 0.1 mnvyr for
vertical intraplate velodities. Our  studies have shown that taking into account these
intraplate deformations with the national transformation approach one may obtain 1 cm
level accurate coordinates in the Central European ETRS89 realizations from present-day
ITRF coordinates.
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BUKOPUCTAHHS RTN —PIINEHD ITPU TIEPEHECEHHI B HATYPY
IMPOEKTIB TOPU30HTAJILHOI'O TIJIAHYBAHHS TEPUTOPII
TA OCEM BY/IIBEJIb I CHOPY ]I
Bypak K., JIucko b.

IBanO-®panHKiBCHKUI HAIlOHANBEHUI TEXHIYHUH yHiBepcuTeT HadTH i rasy

[Mpn BumykyBaHHSAX Ta OYOIBHHUNOTBI MOPAA 3 TPAAWIIHHUMH METOIaMHU
3HAaXOITh Bee mMplie 3acrocyBaHHs cydacHi Global Navigation Satellite Systems
(GNSS) Texnonorii. Haii0inbI nepcnekTHBHUMH, Ha HAlly AYMKY, TP CTBOPCHHI
re0Ie3UYHOI  PO3MivyBajbHOI Mepexi OyniBHuuTBa € BuKopucranHs Real Time
Networks (RTN) BumipiB (3 BUKOPHUCTaHHAM Mepex pedepeHIHUX CTaHIi), Mpo sKi
TIOKH 1[0 HE 3TaJyeThCS B YMHHNX, HAWOLIBII CydacHIX HOPMAaTHBHUX JOKYMEHTaX ,
xo4ya nepeBarn RTN — pimenp (BUMipH MOXKHa BHKOHYBATH OIHHM IpHiiMaueM,
OZICP)KYBaTH PE3yNbTaTH 0€3 MOCT OMpAIOBAHHS MPAKTHYHO 332 CEKYHIU TOIIO) €
OLIBII HIXK OYEBUHI.

VY naHiit poboTi MU 30cepeaMITIICh Ha PO3POOIICHH] MPAKTUYHMX PEKOMEHIAII i
CTBOPEHHS TEOJE3MTHOI PO3MITyBAIBHOI OCHOBH OyNIBHHIITBA, IO 3a0€3MeYyroTh
HEOOXiJIHY TUTAHOBY TOYHICTB 3T1/THO JIFOYMX HOPM, Ta 3HAYHO 3MEHIIYIOTh 3aTPaTH 4acy
Ha BUKOHAHHS T€OIE3NIHMX POOIT Ha Oy/IiBeNbHOMY MaiIaHIMKy. BUKoprcTaHHS KX
Jla€ MOMXJIUBICTH BiJIMOBUTHCH BiJl TIOOY/IOBH KIACHYHOI OYIBEIBHOI CITKH, Ta
BUKOHYBaTH po3iuiaHyBabHi podorn ET, mpus’s3yrouncs 1m0 06a3ucy BHHECEHOTO B
Hatypy mBox dactoTHUM GNSS — mpuiimadem 3 BukopucranasM RTN — meroxis Ta
cydacHHUX eneKTpoHHUX TaxeomeTpiB (ET).

Jlnst moOyioBH OMOpHOI TeoAe3WIHOi Mepeki Ha OymiBel-HOMY MalTaHIHKy
TIPOTIOHYEThCSI BUHOCHTH B HaTypy MiHiMyM aBa Oasucu AB, i CD 3a momomororo
GNSS-mpriimada, TakuM 9HHOM 100 BOHM OY/IH TApaIeIbHAMU OCSIM Y KOOPAMHAT X Ta
Y TeHepaIbHOTO IUIaHY, Ha SIKOMY 3allpOEeKTOBAHO 00’ €KT.

B Bumagky, Km0 BHHECEHHS TOYOK OAa3MCIB BHKOHAaHO 3a JONMOMOTOIO
GNSS-npuiiMaua, MH MOXXEMO TIOPIBHATH, BH3HAYEHy 3 IIMX BHMIpIB JOBXHHY
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