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The coordinate basis for the implementation of land management works is the State
Geodetic Reference System of the USC-2000 coordinates. However, as practice of land
management shows, public information from the State Land Cadastre is reflected in the coordinate
system of 1963 (SC-63).

In this case, in most cases, the recalculation of areas between the above-mentioned
coordinate systems leads to a change in the area of land .

Therefore, it is important to highlight some issues regarding the use of the USC-2000
coordinate system with the current land laws that may arise when used in conjunction with the SC-
63, namely the possible excess of the rules for free remittance. land plots to citizens in the transition
to a single state coordinate system.

To investigate such distortions, the authors designed three model land plots in the
coordinate system SC-63 in the maximum allowable area in accordance with the norms of free
transfer for the maintenance of personal from the eagle economy (2,0000 ha) for the construction
and maintenance of a residential building, commercial buildings and structures (private plot) in
villages (0,2500 hectares) and for gardening respectively (0,1200 hectares).Subsequently, using the
standard features of the licensed Digitals software , the coordinates of each plot of land from the
SC-63 system in the USC-2000 were recalculated within the three selected administrative units .

For the purpose of visual representation, the coordinates of the first point of the listed land
plots in USC-2000 were given the coordinates of the first point of land in the system SC-63 .

Changes or distortions in squares, lines or angles are obvious when moving from one
coordinate system to another if they are based on ellipsoid referents with different parameters.

However, it should be noted that the compliance of the USC-2000 with the land legislation,
and in particular the excess of the area of established norms for the free transfer of land plots to
citizens in modern conditions in the transition to a legally established single frame of reference

USC-2000, requires further consideration and resolution, for example, by clarification legislation .
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Problem statement. According to the Ukrainian Law USC-2000 in the
course of carrying out land management works [7], which states that the State
Geodetic reference system of coordinates USC-2000 is an indisputable basis for the
implementation of land management works.

However, as practice of land management shows, public information from the
State Land Cadastre is reflected in the coordinate system of 1963 (SC-63).

In this case, in most cases, the recalculation of areas between the above-
mentioned coordinate systems leads to a change in the area of land.

Analysis of recent research and publications. In Ukraine, the regulation of
topographic and geodetic works during land management is carried out by a number
of normative legal acts [2, 3, 4, 5, 9]. However, the regulation of the use of the
system of coordinates USC-2000 is indicated only in several legislative acts [7, 8].

It should be noted that in the Law of Ukraine Ne 353- XIV "On topographic
and geodetic surveying and cartographic activity" the system of coordinates USC-
2000 is not mentioned. Only by the Resolution of the Cabinet of Ministers of Ukraine
No 646 "Particular issues of the implementation of part 1 of Article 12 of the Law of

Ukraine "Ontopographic and geodetic and cartographic activity"" specifies article 12
of the above-mentioned law.

Issues concerning the referential coordinate system USC-2000 were also
considered by domestic scientists, namely: Zaets I. considered the use of this system
[1] , the question of the use of several coordinate systems at the same time was
studied by Kubakh S. and Chernyaga P. [10], the problems of using USC-2000 in the
construction of hydraulic structures were studied by Kostetska Y., Zvyagina M.,
Melnik D. [6].

The purpose of the article is the coverage of some issues regarding the use of
the USC-2000 coordinate system in force on land legislation that may arise when

used in conjunction with the SC-63 , namely the possible exceedances of the norms



for the free transfer of land plots to citizens in the transition to a single state
coordinate system .

Main material. According to Article 121 of the Land Code of Ukraine,
citizens of Ukraine have the right to transfer free of charge land plots from the lands
of state or communal property in the following amounts :

For the private agricultural farming - no more than 2.0 hectares;

for the construction and maintenance of a residential building, commercial
buildings and structures (private plot) in villages - no more than 0,25 hectares ;

for gardening - no more than 0,12 hectares® [5].

That is, in the case of free privatization of land plots, executive bodies, local
government bodies and the State Geocodist's administration may issue permits for the
development of land-use documentation for land plots of the maximum permitted
area.

Guided by such permissions, legal and physical persons who are executors of
land management work, form new land with an appropriate area. This rafo g topo-
geodetic survey and transfer of land boundaries in nature (on ground) is held in the
coordinates system SC-63.

It is in this system that the coordinates of the land plots registered in the State
Land Cadastre are displayed.

It is worth recalling that the coordinate basis for the implementation of works
on land management is the State Geodetic Reference System of Coordinates USC-
2000 [7] , that is, in order to comply with land management regulations, the current
legislation requires the transfer of coordinates of land plots from SC-63 to the system
USC-2000.

In addition, in accordance with the Resolution of the Cabinet of Ministers of
Ukraine "Some issues of the implementation of part 1 of Article 12 of the Law of
Ukraine " On topographic and geodetic and cartographic activity ", USC-2000 is used
as a single coordinate system [8]. But such a conversion, because the system USC-
2000 is based on other than SC-63 reference ellipsoid, not only will change th ARE

directional angles of lines and coordinates, but areas of land.

? For the purposes of the article, the authors selected rules for the free transfer of land plots of three intended purposes.



To investigate such distortions, the authors designed three model land plots in
the coordinate system SC-63 with the maximum allowable area in accordance with
the norms of free transfer for the management of a personal farm (2,0000 hectares),
for the construction and maintenance of residential buildings, household buildings
and structures (farm plots) in villages (0,2500 hectares) and forgardening respectively
(0,1200 hectares) . Subsequently, using the standard functions of the licensed Digitals
software (Figure 1), the coordinates of each of the land plots from the SC-63 system
in the USC-2000 were revised within the three selected administrative units.

For the purpose of visual representation, the coordinates of the first point of

the listed land plots in USC-2000 were given the coordinates of the first point of land
in the system SC-63.

—®  ——2°40'15"

e .— 015"

0.2500 ra

| 0,2502 ra '
' 2.0000 ra
2.0021 ra
| 24010
0 EDlx rj

Fig . 1. Comparison of the location and area of land in the coordinate
systems of the SC-63 and USC-2000 within the Malovilshansca village council of
the Bila Tserkva district of the Kyiv region



For example, when converting the coordinates of three model land plots, their
area is increased by 21 m? 2 m? and 1 mzrespectively, within the boundaries of the
Malovilshansca village council of the Bila Tserkva district of the Kyiv region
(Fig. 1).

When converting the coordinates of identical land plots within Obukhiv City

Council of Obukhiv district of Kyiv region, the area of land plots varies by 12 m?,

1 m?and 1 m? (Fig. 2).
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Fig. 2. Comparison of the location and area of land in the coordinate
systems of the SC-63 and USC-2000 within the Obukhiv City Council of the
Obukhiv district of the Kyiv region

Also in terms of the model coordinate land within the settlment council

Bilyaivsky district of Odessa region, the area of land changed to 13 m?, 2 m2and 1 m?

(Fig. 3).
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Fig. 3. Comparison of the location and area of land in the coordinate
systems of the SC-63 and USC-2000 within the boundaries of the Khlibodar
Settlement Council of the Bilyaivsky District of the Odesa region

The conversion of the coordinates of the aforementioned land plots was

carried out using the standard functions of the licensed Digitals software (Figure 4)
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Fig. 4. Display of functions for converting coordinates into Digitals
software.



Such changes in areas are the result of the fact that USC-2000 is formed from
ITRS/ITRF2000. For the reference ellipsoid in the specified system adopted referent
ellipsoid KrasovSCogo , the parameters of which somewhat different from the
parameters adopted for the coordinate system SC-63, based on the SC-42.

Conclusion. Changes or distortions in squares, lines or angles are obvious
when moving from one coordinate system to another if they are based on ellipsoid
referents with different parameters.

However, it should be noted that the compliance of the USC-2000 with the
land legislation, and in particular the exceeding of the area of established norms for
the free transfer of land plots by citizens in modern conditions, in the transition to
legally established unified systems and coordinates USC-2000, requires further

consideration and resolution, for example, by clarification of legislation.
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Aepamuyk b.0., Ilamiwk 0.0.
AEAKI ITUTAHHA BIJIIOBITHOCTI CHCTEMH KOOPJHHAT YCK-2000
3EMEJIBHOMY 3AKOHO/IABCTBY

Koopounammnoro ocrnoeoro npu 30iticnenni pobim iz 3emaeycmporio € Jlepacasna eeooe3uina
pegepenyna cucmema xoopounam YCK-2000. Ilpome, sk nokasye npaxmuka 3emie8nopsaoHux
pobim, nyoniuna ingpopmayisn 3 JlepicasrHoco 3emenbHo20 Kaoacmpy 8i000paxcacmuvcs 6 cucmemi
koopounam 1963 poxy (CK-63).

Ilpu yvomy, y Oinbwocmi GunAOKi6 NepepaxyHox niow MIdiC GUUe3a3HAYeHUMU

KOOp()MHClWZHMMU cucmemamu npuseodumb 00 3MIHU njiouy 3emenlbHuUx OLNAHOK.



Tomy eadxcnugo eucgimaumu OesaKi NUMAHHA WOOO BUKOPUCMAHHA CUCMEMU KOOPOUHAM
USC-2000 3 uunuum 3emenvHUM 3aKOHOOABCMBOM, 5IKe MOJCe SUHUKHYMU NpU BUKOPUCMAHHI
cninbro 3 SC-63, a came modicause nepesuueHHs HOpm 05 BLIbHO20 NepeKasy. 3eMebHUX OLIAHOK
2POMAOSIHAM NpU nepexodi 00 EOUHOI 0epHCABHOT cucmemu KOOPOUHAM.

Jna oocniodcenHs makux cnomeopeHv asmopamu Oyilo 3anpoekmosaHo mpu MOOeNbHi
3emenvHi Oinanku 6 cucmemi koopounam CK-63 maxcumanvbHo O0Onycmumor nioujeio 32i0HO 3
Hopmamu Oezonnamuoi nepedaui 05l 6€0€HHA O0COOUCMO20  CENAHCLKO20 20CNO0apCcmed
(2,0000 2a), ons 6yoienuymea i 06CHY208y68aHHS HCUNO20 OYOUHKY, 20CNOOAPCLKUX OVOigens i
cnopyo (npucaoubua oinauxa) y cenax (0,2500 ea) ma Onn 6edeHHs cadisBHUYMBA GIONOBIOHO
(0,1200 ea). Ilicis ybo2o, BUKOPUCMOBYIOUU CMAHOAPMHI (DYHKYIL NiYeH308AHO20 NPOSPAMHO20
3abe3neyennsn Digitals, 6yno 30ilicheHO nepepaxyHox KOOpPOUHAM KONCHOL 13 3eMelbHUX OLISHOK i3
cucmemu CK-63 ¢ YCK-2000 6 medscax mpvox 6uUOpanux aoMiHICMpamueHO-mepumopiaibHux
OOUHUYSIX.

3 yinmo Haouno2o 8i000OpAdCeHHs, KOOpOUHaAmMam nepuioi MoyKu nepepaxo8aHux
semenvrux Oinsanoxk ¢ YCK-2000 6ynu naoaui 3nawenHs KOOPOUHAM Nepuioi MOUKU 3eMelbHUX
oinanok 6 cucmemi CK-63.

3minu abo cnomeopenHs 8 NIOWAX, O0BUCUHAX NIHILL YU KYMAX € OYeBUOHUM S8UUeM NpU
nepexooi 3 0OHI€l cucmemu KOOPOUHam 00 IHWIOL, AKUIO BOHU 6A3YIOMbCS HA pedepenm-enincoioax
3 PI3HUMU NApamMempamu.

Ilpome, eapmo 3a3nauumu, wo 6ionosionicme euxopucmanua YCK-2000 3emenvromy
3aKOHO0A8CMBY, a 0COOIUBO NepesUlyeH s NIOoW B6CMAHOBNIEHUX HOpM 0e30ni1amuoi nepeoaui
3eMeNbHUX OLIAHOK 2POMAOAHAX 8 CYUACHUX YMOBAX NpU Nepexoodi 00 3aKOHO00A8YO 8CMAHOBIEHOT
eounoi’ cucmemu xoopounam YCK-2000, nompebye nooanvuioco po3ensdy ma UpPIUleHHs,
HAnpuKaiao, Wisixom YmouHeHHs 3aKOH00a8CmEd.

Knwuoei cnoea: 3emenvnuii Kooexc, nopmu be3onnamnoi npusamusayii, pegepenyna
cucmema koopounam, CK-63, YCK-2000.
—
Aepamuyk b.O., Ilamurwx O.O.
HEKOTOPBIE BOIIPOCbI COOTBETCTBHA CHCTEMbI KOOPJHHAT YCK-
2000 3BEMEJIBHOMY 3AKOHO/IATE/IBCTBY

Koopounammnoii ocnoeoti npu ocywecmenenuu pabom no 3emieycmpoicmey seJsemcs
Tocyoapcmeennas eceodesuueckasn pegpepenynas cucmema xoopounam YCK-2000. Oownako, xax
noKazvleaem — NpAKMuKa — 3eMieyCmpoumenvHvlx — pabom,  nyonuynas — uumpopmayus — u3

Tocyoapcmeennozo 3emenvro2o kaoacmpa omobdpaxcaemcs 6 cucmeme koopournam 1963 (CK-63).



Ilpu smom, 6 OonvuwiuHcmee ciyyaes nepecuem NAOWAOC MeHCOY GbLULEYNOMAHYMbIMU
KOOPOUHAMHBIMU CUCTNEMAMU NPUBOOUM K USMEHEHUIO NI0Wa0etll 3eMelbHbIX YUACHKOS.

Ilosmomy eadxcno oceemumv HEeKOMOpble 8ONPOCHI UCNONb30GAHUS CUCHEMbI KOOPOUHAMN
USC-2000 ¢ oeticmsyrowum 3emenbHbiM 3aKOHO0AMeNbCMEOM, KOMOPOe MOd4Cem B03HUKHYMb NpU
ucnonvzosanuu cosmecmuo ¢ SC-63, a UMEHHO 803MOJCHO NpesvluieHUe HOpPM OJisi C80OOOHO20
nepeooq. 3eMelbHbIX YUACMKO8 SpANHCOAHAM NPU nepexooe K eOUHOU 20CY0apCmEeHHOU CUCEeMbl
KOOpOuHam.

Mna  uccnedosamus maxkux —UCKANXCEHUU asmopamu  ObllO 3aNpoeKmupo8aHo mpu
MOOebHble 3eMenbhble yuacmiku 6 cucmeme koopounam CK-63 maxcumanvno O0onycmumou
naowWaovbl0 8 COOMBEMCmMeUU ¢ HOpMamu OecniamHou nepedauu OJisl 6e0€HUS JUYHO2O
KpecmbsHckoeo xosatucmea (2,0000 2a), ons cmpoumenbcmea u 0OCIYAHCUBAHUS HCUTLO20 OOMA,
XO3AUCMBEHHBIX 30aHULl U coopydiceHull (npuycadebmnsiti yyacmok) 6 cenax (0,2500 ca) u ons
geoenus caoogoocmea coomeemcmeenno (0,1200 2a). Ilocne s3moeo, ucnonv3ys cmamoapmuule
@YHKYUU TUYEH3UPOBAHHO20 NpocpaMMHO20 obecneuenusi Digitals, 6win ocywecmenen nepecuem
KOOpOUHAm Kaxcoou u3 3emenvHulx yuacmkos us cucmemol CK-63 ¢ YCK-2000 6 npedenax mpex
8bIOPAHHBIX AOMUHUCMPAMUBHO-MEPPUMOPUATLHBIX OUHUYAX.

C yenvlo Ha2ns10HO20 0MOOPAdCEHUA, KOOPOUHAMAM NePEOll MOYKU NepeyUucieHHbIX
semenvHuix yuacmrkos ¢ YCK-2000 Oviiu npedocmasneHvl 3HayeHus KOOpOUHAmM Nepeol mouKu
3emenbHblx yuacmios 6 cucmeme CK-63.

Hzmenenus unu uckadcenus 6 niowaosix, OAUHAX JUHUL UTU VelaM OYe8UOHO ABNeHUEeM
npu nepexode u3 OOHOU CUCEMbl KOOPOUHAM K Opy2ou, eciu OHU 6a3upyromcs Ha pegepeHc-
IIUNCOUOA C PATUYHBIMU NAPAMEMPAMU.

Oounaxo, cmoum ommemums, umo coomgeemcmsue ucnonavzosanus YCK-2000 3emenvromy
3aKoHO0amMenbCmey, a O0COOEHHO npesbluleHue NAoWaAoell YCMAHOBIEeHHbIX HOPM 6OecniamHou
nepeoauu 3eMeNbHbIX YYACMKO8 2PAXNCOAHAM 8 COBPEMEHHbIX YCI08UAX NpU nepexooe K
3aKOHOOAMeNbHO  YCMAHOBNeHHOU — eOuHou  cucmembvl  koopounam  YCK-2000, mpebyem
OanbHelule2o paccMompeHus U peuenus, Hanpumep, nymem ymouHeHus 3aK0H00amensCcmad.

Knroueesvie cnosa: 3emenvuviti Kooexc, nopmbl 6ecniamuoii npusamusayuu, pepepenynas

cucmema koopounam, CK-63, YCK-2000.



