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GLOBAL GEOCENTRIC COORDINATE SYSTEM

INTRODUCTION

Coordinate system PZ-90 IS the earth coordinate system.
The definition ofi this; coerdinate system meets the criteria outlined in the PZ-90;

- geocentric, the center off mass; is;determined for the entire! Earth, including eceans
andiatmosphere;

- Sze; corresponds terthe cugEensiate of kneowledgerabeut the values of the speed
oI lIghE GEGCENLHCE gravitaueyial constant, and: the: precision; of satelliter laser
rangings

= grientauens correspends; to) the recommendatonsoit ther Intermatonall Earth
Retation 'SEVICE(IERS) and the InternatenalrBlreau oirtime(BiH);

~fime evoluwent i erientation will nocreateranesidualiglekaliretation with respect
16) the: Earth's Crust (the zero rate of oaenye auveoNIIREZ2000);

-lEysifixed on the Earthrsurface by, the pPoiiisOifspace geodetic network

-PZ-901Is a geodesic basis e GLLONASS systenr and! s used to provide satellite
orioital’ flights andl navigation seluticnsaUSsEers receive directly: PZ2O0sirom
GLONASS.
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GLOBAL GEOCENTRIC COORDINATE SYSTEM

GLOBAL GEOCENTRIC COORDINATE SYSTEM of the Russian Federation
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HISTORY (1)

The PZ-90 was created In composition of the Earth geodetic
parameters system «Earth parameters» in 1990 using dynamic
method! ofi satellite geedesy froml [oint equalization  off the
ohsenvations ol geedelicisatellites GEO=IK (1985-1989.), GLONASS,
ETALON andtgravitysdaieron land and the: oceans, derived firem
adlvmenys GE@IK. Hn te" dervatien, off ther PZ-90, except fo) the
cooerdmarer systemy the! reference ellipsoerd  parameters: and the

model paramerers: and: the gravitauenal™ield el ther Earth’ were
refinedis Suchr kinds: off GEO-IIKumeasuremenisswere used (photo,
Deppler,; radioand laser rangingyraiviieudsrandrglelalsaravimertric
catalegue. Coordinate systempiRPZEo0NsHixed by glekally: lecated
PEIATS 0f space geodetic networkssAsguimber off GLONASS ground
contrel points are identifiied nr thercoerdinatie system PZ-90; and
combined with thelltems of space geCUENc system.
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HISTORY (2)
A modification of PZ-90 was made in 2005 and was named PZ-
90.02.

I 2007 1t was commissiened. State geecentric reference system
“Parameters ofi thesEarthisdio80" in thie versjion! of the PZ-90.02 Is
called PZ-00:02;

Tiereliowinertable’shews: the name; date el creation), the age' and
aGCUacy s chiaracteristics ofi thelnmplementauien: el ther system: of

coordinates

The accuracy of the
geocentric position of
points

Date of
creation

The accuracy of the relative

name o .
position of points

PZ-90 1990 1-2wm (0,3—0,5) m/2000 km

PZ-90.02 2005 0,3-0,5m (0,02 -0,03) m /2000 km
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METHODOLOGY ofi PZ-90.02

PZ-90.02 was obtained by using a dynamic method of space geodesy in joint equalization
across GEO:IK measurement information; and the results of high-precision coordinate
determination on the poeints off space geodetic network using GLONASS/GPS eguipment.

Tihere were two stages ofi the PZ-90.02 development

The timescale i thESirsisiagenisil997-1999. Based! onl the improved: metheds; iand
teclinelogiesseifthes=arti g eouENCIparameters. a. joint preocessing off GE@:K measuring
datanwassmaderiercoordinatessystem and! the Earth gravitation fieldr parametersy were
SPECITETS

DUing) tHErsecond stage. (2000-2004) the spacergecdeticr nenvoerks measurements: with
usern GLONASSIGPSIequipment were executed niprocessings:

Asia result:

s satellite: GEO-IK measurements, obtalmed S uineries5="1990 from all peints, of the space
geodetic network were processed.

o GILONASS/GPS measurements: firom: alls peiitsyeisthe: space geodetic networks were
processed.

s System PZ-90.02 is extended to 14 poeints ol IGS network; located in Russia:

Tihe results are used to monitor and assess the accuracy, ofi the coordinate system.
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Points of IGS network
hosted in Russia
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TRANSEFORMATION SYSTEM PZ-90.02 with other SYSTEMS

Element values of transformation for coordinate system were obtained by,
the difference between the coordinates of similar points identified in both
systems. The table shews the element values: off transfermation: and! their
standard errors; for systems PZ-90; PZ-90.02, WGS:-84 (1984); and! ITRE-

4 3 B (COZ, 6
CHCTEMBI | CHCTEMY AZ,m Y.Ff(-)(j) m-10

+0,02 -0,22

+0,1 B0 002

WGS-84 | T13-90 OO0 1200420 | FO1240.0

I13-90 (113-90.02

ITRF- 0,18
2000 113-90.02 0.1 0 0

Elements’ for ansiomming the coerdiiate @ system WIGES-84-PZ-90;,
presented in the table arereferenced o epeeh 01:01.1990; the elemenits fior
transferming the coerdinate. system PZ29002:-I1IRE-2000! are relerenced to
epoch 01.01.2002, and coincide with' the elements: of transformation PZ-
00.02-WGES-84 (G1150).
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FUTURE PLANS (1)

Currently, Ministry of Defense of REF has prepared the new draft version of
the PZ-90 - PZ-90.11 (epoch 2010.0). Only: geocentric coordinate system
PZ-90:02 was: specified. The measurements: from GLONASS /' GPS points
ofi space geodetic network, 1GS netwoerk: stations located in Russia, and
glekall Deppler measuremenisiiion DORIS were used| te obtain PZ-90.11.

AcCErdingpierprelimnanyfestimates, the: enor (ool mean sguare); of PZ:
OIS EHEIRTpPoSItien relauvely™ te the ‘centerr 6ff mass, oit the: Earth Is
chiaracterizeds by 01050 m, and angularererr Or00Iangular seconds. The
el pifthermutual® position: off therpeIitis oif SpacE 0Evdencrnetwork Is
0.005- 0:01 M asedion distance akEuik 4000k

Jilierelementsyof transformation aidrefersNieeINmeanrsauane) are defined
0K sy/stems PZ-90102; 90. 11 'and! IHiRIE=Z008}

Iilvermeridian position;, therinear scale anedithe; sy stem ongin o PZ-90.11
areragreed with' ITRE2008 te epech 201050}
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FUTURE PLANS (2)
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Arrangement map. of
Fundamental astronomic - geodetic points and
Points of high-precision satellite geodetic network (SGN-1)
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FUTURE PLANS (3)

Presently the parameters of the PZ-90.11 and new geodetic system of RE
(Including the coordinates of the points SGN and StGN) are under;
agreement process.

Tihe poessihility of frege.accessitosthe coordinates ofi SGIN and StGN peints
located on RUsSiapfterdteiaisiinder consideration.

(IS SUPPOSEdNOrC aiiiyi and evise the PZ=00Ieach 5 years.
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Thank You for attention!

VIDEORAVIFADIMIR@YANDEXIRU
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