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PO MOBYJIOBY MOJIEJIEM IT'PABITAIIIMHOI' O MOJIA
3EMJII 3A JAHUMU GOCE

CrpiMKHIi PO3BUTOK Teoje3il XapaKTepH3YyeThCsl HE TUIBKM PO3IIMPEHHSM THUIIB PI3HOMaHITHHX BHMIpIB 3
TPaTUIIfHAM TiABUINCHHSAM iX PiBHS TOYHOCTI, alie¢ ¥ PO3B’sS3yBaHHSIM OCHOBHOI 3amadi reone3ii — BU3HAYCHHS
¢irypu, rpasitamiitHoro mons 3emii Ta Bapiamiid y waci. [lounHaroun 3 QyHAaMeHTaIpHHX Mociimkensb Jlammaca,
Jlexxanapa i1 T'aycca B obnacti Teopil HBIOTOHOBOTO MOTEHIIANy, KIACHYHMM HPEICTABICHHSIM TIpaBiTalliifHOrO
MOTeHIialy HeOeCHHUX TiJl CTaB HOTo 3amMc y BUIJIAAl HECKIHUEHHHX PAIIB KynboBUX (ynkuiit Jlexanapa-Jlannaca-
lNaycca-MakcBeruia, sike IPHAHAIO MDKIMCIMIUTIHAPHE 3HAYCHHS ITi/I YaC BUBYCHHS CTATHYHHX 1 3aJICKHHX BiJ dacy
moiiB 3emm 1 rwraHer [Moritz H., 1979]. HeoOXigHO 3ayBaKUTH, IO Taka IapaMeTPH3allisi IpaBiTaI[iifHOTO
MOTEHLialy HE TUIBKM BBaKAEThCS CTaHJAPTHOIO, aie W OJHIE€I0 3 HaWKpalmuX Ui PO3B’SI3yBaHHS Cy4YaCHHX
HAYKOBHX 1 MPUKJIJIHUX 331a4 HeOECHOI MEXaHiK{, CYITyTHHKOBOI Teofiesii, TiobanbpHoi reomuaamika [Marchenko A.N.,
2003]. 3 2000 mo 2009 pp. Oynu 3amymeni cymytauku CHAMP, GRACE ta GOCE, ski HanmexxaTs OO KaTeropil
cynytaukiB LEO (Low Earth Orbit), Bucora ix opOitm He nepeBumye 500 km [Hofmann—Wellenhof B.,
H. Moritz, 2005]. [dani 3 nux cynytHukiB LEO yrouHmnam Ta gye po3MIMpPWIN Halll BiOMOCTI MO TIpaBiTarliiiHe
rroie 3emuti. OCTaHHIMH JIOCSTHEHHAMHU HayKH y cepi CyITyTHHKOBOI reosie3ii € mpoekT €BponeicbKoro KOCMigHOTO
arenrctBa (ESA) — micis GOCE, 1mo BHKOPHCTOBYE METOJ CYNyTHHKOBOI IpajieHTOMETpii. 3a CyNyTHHKOBHMH
CIIOCTEPE)KEHHSIMH MOXKHA BIIEBHEHO BH3HAYaTH TUILKM HU3bKOYACTOTHY CKJIQJIOBY T'€ONMOTEHIIAIBHUX KOC(DIIiEHTIB
[Seeber G., 2003 ]. Bubip anroputMmy, SKuil Ha€ 3MOTY BH3HAYHTH TapMOHIYHI KOE(]IiLiEHTH TEOMOTEHIliary 3a
KOMIIOHEHTaMHU TE€H30pa IpaBiTallifHOro rpajieHTa, IO BUMIPIOETECS Y MEXaX Cy4acHOTO IMiAXOLy A0 CYIyTHUKOBOT
rpazgientometpii wmicii GOCE, craB akTyanbHHUM 3aBIaHHSAM ICTOTHOTO MOKPALIEHHS HWU3bKOYAaCTOTHOI Ta
CEepeIHPOYACTOTHOI CKJIAJOBUX IpaBiTallifHOrO IMOJsl 3a IONOMOIOK ONpPALfOBaHHS JAaHWUX BHMIiproBaHHsA. PoGoTa
po3rimae peamizamiio apyroro Merony Hefimana, Imo IpyHTyeTbcs Ha KBaipaTypHHX ¢opmynax [aycca mis
no0yI0BH MO IpaBiTAIlIHHOrO 1MOJIsl 3eMJTi 33 JTaHUMU CYITyTHUKOBOI IPaliEHTOMETDIi.

Kniouosi crosa: cynyTHnkoBa rpagienToMeTpist; kBagpatypHi popmyin; GOCE; rapmoniuni koeditieHTH.

Buxigni xani Tabauys 1.1

IIpouec BindpakoByBaHHS

Buxiganvu maanmu € mani EGG_TRF 2 rtpa-

. . Kinbskicts KinpkicTh BUMIpiB
iearomerpa cymytHuka GOCE (rpaBitamiiini rpa- o . p
H. Tp Y . . (rp . a rp BUMIPIB J10 CJIA
nieatn V' y cucremi LNOF, ix TouHiCTH Ta reo- Bi/IOpAaKOBYBaHHs | BiIGpPAKOBYBAHHSI
adigHI KOOPAWHATH @, A, ¥) 3a Mepio[ MPUOIU3HO 3arajbHa
rpag P ¢, /%, 1) 38 mepion mpon o 80 860 570 80 849 326
TpU POKU. BUKOpPHCTOBYIOUM palialibHI TPagleHTH Kinbkicts V_

V,,, MOXHa OOYMCINTH TapMOHIUHI KoedilieHTH
®DinbTpanis JaHuX Ta Mo0ya0Ba

rpaBirtariHoro momns 3emii. I'paBiTartiiiHi rpagieHTH . X .
piBHOMIpHOI ciTku I'aycca

EGG_TRF 2 pexkoMeHI0BaHO BUKOPUCTOBYBATHU ISt

MOOY/IOBH  PEeriOHANIFHUX MOJEJel TpaBiTalliifHOro
moytst 3emuti [Seeber G., 2003].

Ilepen mouatkom 00poOku OyiIO TPOBEIEHO
BiZIOpaKOBYBaHHS JaHUX, 3aCTOCOBYBAJIOCH BOHO 32
Kkpurepiem 30 .

[Ticns mpouecy BinOpakoByBaHHsI KUTBKICTb JAHUX
HalyJa TaKoro BUIVISIY, SK [OKa3aHo y Taom. 1.1.

®inprp Kanbmana — 11e MaTeMaTUYHUNA METO/I,
Binmkputuii Pynonspom Kamemanom y 1960 pori.
MeToro 1LOTO METONy € BHKOPHUCTAHHS BHMIpIO-
BaHb, SKi CIIOCTEpPIrarOThCS B Yaci i CIIOTBOpEHi
IIyMOM (BHIAQJKOBHMH BiIXWJICHHIMHE) Ta 1HIIUMHU
HETOYHOCTSIMH, 1 TeHepallis 3Ha4eHb, 110 OIIKYi 10
CIpaBXHIX BUMIpIOBaHb Ta IXHiX 3HAYEHb.
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VYci BUXiOHI JTaHI TPOWIDIA €Tall IONEepPEHBOI
00poOKH Ta ycepeHEHHS Ha PIBHOMIpHIH ciTii (4x6)
IIUIIXOM BHKOPUCTaHHs cratuaHoro ¢imbTpa Kamb-
MaHa (PEKypCHBHOTO METOIMy HaWMEHITIMX KBAJIPaTiB),
i1es1 SIKOTO TIOJISIra€ B YTOYHEHHI (OHOBJICHHI) ITOTTE-
pPEeIHBO OOYMCIIEHOTO CepeaHsOro 3HaueHHs. Komm
HOBI JiaHl 3’SIBJISIFOTHCS,, BOHM 3MIHIOIOTh OLIIHIOBaHE
cepezre 3Ha4eHHs BuMipiB x [Kalman R.E., 1960]:

A ockinekn y Bunanaky cynytauka GOCE
BUXi/JIHA 1H(OpMAaIlis AOCTYIHA Yepe3 MEeBHI Mpo-
MDKKH Yacy TOpLisSMH, TO i BHOIp CTaTUYHOIO
¢inpTpa Kampmana a0o peKypCHBHOTO METOIY
HaMEHIINX KBaJpaTiB, CEHC SKOTo MoJisrae B imei
OHOBJICHHSI, CTA€ 3PO3YMIIIM.

3a moOymoBU MOjECH 3 BEIUKOI KUIBKICTIO
JaHWX, SIKI CTBOpEHi MOXMOKaMU BUMIpIB, B YCiX
BUINAJKaX HEOOXIJHMM €TaloM € TIONepeqHs iX
¢binpTparis, HAMPHUKIAA, METOAOM HIBHIKOTO Iepe-
tBopenHsa @yp’e (FFT) [Sideris M. G., 2005].

npoyeoypu “euoanenHs—

gionosnennsn” ona eusnavenns C, S

nm

3acmocysanns

Jns obumcieHHs MOAeNi BUKOPHCTOBYETHCS
PI3HUII BUMIPSHUX Ta MOJACIbHUX TPai€HTIB, 110,
B TPUHIIUII, SBJsIE COOOI0 TEXHIKY “BHUAAJICHHS —
BIJHOBIIEHHS .

Ha nepmomy erari Oyio 3HaiineHo:

Vz =Vzz, vV, (1.1)
ne V,, TPAIi€HTH, BUMIpPSHI CYIyTHUKOM;
V,,, — Tpanientn, noGynoBaHi 3a NEBHOIO MOJEI-

mo; oV,
HUMH TPaJIIEHTAMHU.

CuiBBignomienns (1.1) TpaguniitHo oB’s3aHe 3
TaKUM PiBHIHHIM:

— pI3HHIA MiX BHUMIPSHUMH Ta MOJIEIb-

Cnm — Cnm + nm , (12)
S nm S nm ) A dS1nm
Cnm . .. .
IS — 3HAUCHHA IapMOHIYHUX KOC(i)l].IleHTlB,
Snm
Cnm
BU3HAYCHUX 3a JaHWUMU CYIIYTHHKA, —
nm ) Ap

MOJIeJIbHI 3HAYEHHS TapMOHIYHHX KOEQIIli€HTIB;

oC

nm

oS

nm

— pI3HHI MIX MOACIFHUMH Ta BHU3HaUe-

HUMU 3HAUYEHHSIMH KOe(iIlieHTIB.

C

nm

S

nm J M

3po3yMmino, MO CKIaI0Bi VZZM 1

MOXYTh OyTH OOYHMCIIEHI 3a JOMOMOTOI0 OJHiel i
Ti€l caMoi MOJeN TeOMOTEHITaTy, TOMY MOKJIHBO
BUKOHATH iX BUJaJICHHS:

AV, =V, — VZZM > (1.3)
5CI1m Cnm C’l’n
= - . (149
&'nm Sﬂm S”m M

IHooynosa mogemneit GOCE-LP01s
ta GOCE-LP02s

OTxe, BU3HAUCHHSI TapMOHIYHHUX KOe(]iLi€HTiB
MOX¢ OyTH BHKOHAHE Ha OCHOBI 2-TO METOXIy

Heiimana [Sneeuw N., 1994]:
4,,(0;) 2 1 cosmk
B,,(6;) L(1+8m0+5mL) smmk
(1.5)
?”’" =—(1—|—6mO)Zanm(cose) An(6:) ; (1.6)
S nm P B,(6,)
2(1-x?
- Aex) (1.7)
[z +1)P, (x)]
Je W, — Baru BBEACHI JJIA IHUCKPETHOI OpPTOTO-

HAJIBHOCTI CUCTeMU (PYHKIIIH HA PIBHOMIpHIN CITII
T'aycca-Jlexxannpa.

OTXe, Ha OCHOBI IBHOTO MiAXOAy MOOyIOBaHA
MOJIeJIb TapMOHIYHUX KOC(QII[IEHTIB 3a JTaHUMH
V_ cynyramka GOCE - GOCE-LP01s 1o
220 cTemeHs/MOPSAKY CTOCOBHO HOPMAJBHOTO
mosit WGS84 1o 10 crereHs/mopsaaxy.

[Ticas HEeOOXIAHMX aHATITHYHUX NEPETBOPEHBb
BOHM JalOTh 3MOTY 3HAHTH TayccoBy i CepenHIo
KpUBHM3HH NOBEPXHI reoiza:

W(x,y,z) =W, =const.

Sxmo ams cepenHbOi KPUBU3HM OTPHMAHO TOY-
Himy (GopMylly, TO CHiBBIIHOIICHHS JUISi TaycCOBOI
KPUBU3HU € TIPABUJIBHUM 3 TOYHICTIO JI0 YETBEPTOrO
cTeneHs KyToBoi mBuakocTi 3emii [Marchenko AN.,
1998]. Ilobynoana momens GOCE-LPO01s nemoc-
TaTHBO TOYHA y BU3HAYCHHI HU3BKHUX MOPSIKIB MO-
neni. Byno npwiinsto pimmenns 3adikcysaru 0-i, 1-i
Ta 2-i MOPSIAKK 1 NPUHHATH 1X PIBHUMHU BiINOBIJHO
no monerni EGM2008. Ilicis oOuncnenb oTpuMana
monenb GOCE-LP02s mo 250 cremeHs/mopsaKy
BKITIOYHO CTOCOBHO HOpmaibHOro moist GOCO-03s
1o 180 creneHs/mopsky.
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Puc. 1.1. Bucomu 2eoioa 3a oanumu mooeni GOCE-LP02s

1.5692 1.5694 1.5696 1.5698 1.5700

Puc. 1.2. Cepeons kpusuzna 2eoioa 3a oanumu mooeii GOCE-LP02s
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BaxuimBuMH  OLiHKaMH MOJENe TeONoTeH-
Iiay € MOPiBHSIHHA 3 BiiOpaHUM HOBUM KOMOiHO-
BaHUM PO3B’SI3KOM BIiANOBIIHUX CIIEKTPAIbHUX
XapaKTePUCTHK TPaBIiTAIllifHOTO MOTEHIIaATy 3eMIIi
[Moritz H., 1989].

Sk 3a3HaueHi CHEKTpalbHI XapaKTePUCTUKH,
Ha3BaHI “‘CTETIEHEBUMHU aMILTITYJaMH CHUTHAIy  Ta
“pI3HUISIMH CTENIEHEBUX aMILTITY] CHTHAITY ’, BUKO-
PUCTOBYIOTBCSI BiJIOMI CTETEHEBI AHMCHepcii BUCOT
(xBazi)reoina:

(1.8)

nm7 >

k;% = R2 Z(gnzm +§2
m=0

Ta CTEMNEHeBl MUCTIepCii pi3HUIL BUCOT (KBa3si)reoima
JIBOX MOJIEJIEH:

Ak; =R*>(AC,, +AS,),  (1.9)
m=0

o

e
=

Bucora reoina (M)
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Puc. 1.3. Cnekmpanvni xapakmepucmuku mooenet
EGM2008 ma SpwR2 (— EGM2008, — SpwR2 —
piznuyi @gynxyinn EGM2008 ma SpwR2)

o

Bucora reoina (M)
o
g
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CTYHIHE/TIOPAIOK CEPHIHHX TapMOHIK

Puc. 1.4. Cnexmpanvhi xapaxmepucmuku mooenei
EGM2008 ma TimeR2 (— EGM2008, — TimeR2,
— piznuyi pynxyii EGM2008 ma TimeR2)
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Bucora reoiza (m)
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Puc. 1.5. Cnexmpanvhi xapakmepucmuxu mooeet
EGM2008 ma DirR2 (— EGM2008, — DirR?2,
— pisnuyi pyuryitt EGM2008 ma DirR2)

g 0.0
S
CTYIiHB/OPANOK C(hepHIHHX IapMOHIK
Puc. 1.6. Cnexmpanvhi xapakmepucmuku mooenet
EGM2008 ma GOCE-LP01s (— EGM2008,
— GOCE-LPO1s, — piznuyi ¢pynxyin EGM2008
ma GOCE-LP0Is)
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Puc. 1.7. Cnexmpanvhi xapakmepucmuxu mooenei
EGM2008 ma GOCE-LP02s (— EGM2008,
— GOCE-LP02s, — pisnuyi ¢ynxyitt EGM2008
ma GOCE-LP02s)
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Y dopmynax (1.8), (1.9) C,

wm s Spm — TOBHICTIO

HOpPMOBaHI TapMOHIUHI Koe]iuieHTH OxHiel 3

MoOJieJiell  TEONOTEeHIay, IO

AC

JBOX MOJIeJIeH reonoTeHmiany; R — cepeaniil paaiyc
3emm (R=6371 xkm). Kpim TOro, BHKOpHCTOBY-
€TbCS CyMapHa CTeleHeBa JHCIepCiss Ppi3HUILD
BUCOT (KBa3i)reoina BOX MOJENEH I'eOMOTeHIiany

MOPIBHIOIOTHCS;

wm > S, — PI3HHII TADMOHIYHHUX KoeillieHTiB

*
JUISL IOTOYHOIO MOPAIKY N

N ¢
Zhe = > Mk
n=2

YV wmogensx EGM2008 T1a GOCE-LPO1s,
GOCE-LP02s 3 200 o 250 mopsiIok € HeBEeIuKi
po30ikHOCTI Y i
MOXYTh OyTH 3yMOBJIEHI THM, II0 B MOJCIIAX

(1.10)

CTETIEHEBUX  JTUCIEPCiAX, SIKi

nume cynyTHukoBi qani, a EGM2008 [Pavlis N.K.,
Holmes S.A., 2008] rpyHTYBaN#ch nuIlle Ha Ha3eM-
HUX JaHUX Ta JAHUX MOPCHKOT rpaBiMeTpii.

IlepeBipka no0ynoBaHoi Moei 3a JaHUMH
GPS-niBe/oBanHs

[lobymoBani Momeni ampoOoOBaHO Ha JaHUX
GPS-HiBenroBaHHS Ta OTPUMAHUX CTaHIAPTHUX
BimxmieHHsX 40 cM, IO BiATOBiZa€ iHIINM cydac-
HHAM po3B’si3kaM (T1abi. 1.2).

BusnaueHHs HopmanbHHX BUCOT H’ 3a 10-
nomororo GPS-cnocrepexxenb BuUMarae BiJHi-
MaHHs BucoTu kBasireoima (DFHRS) Bix reoge-
3u4HOi BHcOTH. [lim Yac poO3paxyHKIB BHKO-
pucroByBasiach ocHoBHa (opmyna GPS-HiBemro-
BaHHs (1.11):

GOCE-LP01s GOCE-LP02s 3acTOCOBYBaJIKCh H=H"+¢. (1.11)
Tabauys 1.2
CraTucTHKY Pi3HUIB MiK BUMipsiHUMHU BucoTtamu GPS-HiBe1oBaHHS
Ta 00YMCJIEHUMHU 32 MOJIeJISIMU IPaBITALIITHOTO MOJIA
Mopens MinimansHe Maxkcumansae Cepenne CrannaptHe
BIAXHIIEHHS, M BIAXHWJIEHHS, M | BIOAXWJICHHS, M | BIAXHIEHHS, M
GO _CONS GCF 2 DIR R2(240;240) -0,417 2,257 0,524 0,317
GOCO003S5(240;240) -0,586 2,058 0,523 0,279
GO _CONS GCF 2 SPW_R2(240;240) -0.420 2.525 0.538 0.317
EGMOS8 (360;360) -0.038 1.186 0.529 0.144
EGMO08 (250;250) -0.451 1.832 0.526 0.236
GO _CONS GCF 2 TIM R3(250;250) -0.592 2.024 0.530 0.288
GOCE-LP01s(250;250) -0.422 2.379 0.577 0.339
GOCE-LP02s(250;250) -0.541 1.943 0.544 0.294
BucHoBku Cy4aCHMM pO3B’si3KaM, NMOOYJOBaHUM 3a JAHUMHU
. GOCE.
OTxe, BHUIICOTPUMAHI pe3yNbTaTd MOXHA

c(hopMyITIIOBATH TaK.

Po3pobiieno mMetoauky moOymaoBU MojeieH 3a
JaHUMH CYIyTHUKOBOI TpalliEHTOMETii, 0 IPyH-
Ty€eThCs Ha KBaJpaTypHux Gopmynax ["aycca.

[loOynoBaHO Mozenb TpaBiTaiHHOTO OIS
GOCE-LPO01s 3a 1aHuMH CymyTHHKOBOI Tpali€H-
tomeTpii 10 220 cTeneHs/mopsiiKy CTOCOBHO HOP-
manbHoro noist WGS84 (mo 10 crenens), a Takox
Mojenb rpasitaniiiHoro moisi GOCE-LP02s 3a
JaHUMHU CYMyTHUKOBOI TrpagieHToMeTpii mo 250
CTETICHS/TIOPSAAKY CTOCOBHO HOPMAaJIbHOTO IIOJIS
GOCO-03s (mo 180 cremnenst)

[loGynoBany Mozenb MHEpeBIpeHO 3a JaHUMHU
GPS-HiBenOBaHHS 3 OTPUMAaHUM CTaHIAPHTHUM
BiaxuiaeHHsIM ~30 cM, IO BIANOBIZA€ 1HIIUM
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O IIOCTPOEHUN MOJIEJIEN TPABUTALIMOHHOIO I10JI51 3EMJIU
10 JAHHBIM GOCE

CrpemMuTeNIbHOE pa3BUTHE TEO0JIE3UN XapaKTEPU3YETCsl HE TOJILKO PAaCHIMPEHHEM THIIOB Pa3JIMuHbIX U3MEPEHUH C
TPpaJUIIMOHHBIM TIOBBIMICHUEM WX YPOBHA TOYHOCTH, HO W PpPas3BA3LIBAHUEM OCHOBHO# 3aJa4yn reoac3uu —
ompeneneHue GUryphl U MX U3MEHEHHUS BO BpEMEHHU Ha 0oJiee KauecTBEHHOM ypoBHe. Haunnas ¢ ¢pyHIaMeHTanbHBIX
nuccnenoBannii Jlammaca, Jlexxanapa m I'aycca B 00macTH TeOpHHM HBIOTOHOBA ITOTEHIMANA, KITACCHUECKUM
MIPE/CTaBICHUEM TPaBHTAIMOHHOTO ITOTCHIMANa HEOECHBIX TeJI CTaja €ro 3alHuch B BHAE OECKOHEUHBIX PSTOB
mapoBeix ¢QyHKuui Jlexxanapa-Jlammaca-I'aycca-MakcBemia, NpHHSABIIAS MEXKIUCHHIDIMHAPHOE 3HAYCHHE IIPU
W3yYeHUH CTaTHYECKUX M 3aBHCSAIIMX OT BpeMeHH mnonedl 3emam u 1adeT. CrlenyeT 3aMeTHTh, YTO Takas
napaMeTpHu3alys IPaBUTAIIMOHHOTO MOTEHIMala He TOJIBKO CUMTAETCS CTAHIAPTHOW, HO M OJHOW M3 JYUIIMX IS
pELICHUs] COBPEMEHHBIX HAay4YHBIX M NMPUKIAIHBIX 33]a4 HeOECHOM MEXaHWKH, CIyTHHKOBOM Ieoe3uH, Ti00aIpHON
reoquaamuku. C 2000 o 2009 roxs! 6butn 3amymensl cnytHukn CHAMP, GRACE u GOCE, koTtopble OTHOCATCS K
kateropuu crytHukoB LEO (Low Earth Orbit), Beicota ux opoutsl He npeBbimaer 500 kM. CIyTHHKOBBIE JaHHBIE
LEO 3HayuTensHO YTOYHWIM M PACHIMPWIA HallM CBEACHUS O TpaBUTAIMOHHOM Tone 3emnu. l[locnennumu
JOCTUIKCHUAMU HAYKU B O6J'IaCTI/I CHyTHHKOBOﬁ reoe3un ABJIACTCA MPOCKT EBpOHeﬁCKOFO KOCMHYECCKOI'O arcHTCTBa
(ESA) — coytauk GOCE, KOTOpbBIiI HCHONB3yeT METOJA CIyTHHKOBOH TIpaaneHTOMEeTpHH. [lo CIyTHHKOBBIM
HAOMIONEHUSIM MOXKHO YBEPEHHO OIpPEICSATh TOJIBKO HU3KOYACTOTHYIO COCTABISIONLYI0 TEONOTEHIUATIBHBIX
ko3 dunreHToB. Beibop anroputma, KOTOPHIN MO3BOJSET ONpEACTICHIE TApMOHNIECKUX KOS (HUIIIEHTOB IeOOTEH-
I[Maja M0 KOMIIOHEHTaM TEH30pa TPaBUTAIIOHHOTO TPaJHEHTa, KOTopble MepsatoTcs B pamkax muccun GOCE Ha
OCHOBE COBPEMEHHOTO II0JIX0/la CIIyTHHKOBOH T'paJMEHTOMETPHH, CTajl aKTyaJIbHOH 3amavell CyIIecTBEHHOTO
YIIy4IIeHNs! HU3KOYacCTOTHOM W CPEIHEYAaCTOTHOW COCTAaBIIIOIIMX T'PAaBUTAI[IOHHOTO IIOJIST OOpaOOTKOM IaHHBIX.
Pabora mocesimaercs, B OIMYKE OT APYTHMX MOAXOOB, peaju3alii BTOporo Merona HeilimaHna, KOTOpPBIH OCHOBaH
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Ha KBajapaTypHbIX ¢opmynax [aycca ainsi HOCTPOSHHS MOJENHM TPAaBUTALMOHHOIO TIOJISI 3€MIIM MO JIAaHHBIM
CIIyTHHKOBOMH IpaJU€HTOMETPUH.

Kniouesvle cnosa: CcHyTHUKOBas TpaJUeHTOMETpus, KBaaparypuble ¢opmynsl, GOCE, rapMoHHYHbIE
KO3 PHUITHEHTHI.
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ON THE CONSTRUCTION OF THE MODELS OF EARTH'S
GRAVITY FIELD FROM GOCE DATA

As well-known, one of the oldest geodetic problems has today a new development. There is the method of
satellite gradientometry allowing essentially improvement of the Earth's gravity field. So, the development of geodesy
together with the expansion of various types of measurements is characterized by traditional increase of their level of
accuracy and solving the basic problems of geodesy — definition of shape and gravity field of the Earth on the new
level. Since basic researches of Laplace, Legendre and Gauss in the theory of Newtonian potential, the classical
Legendre-Laplace-Gauss-Maxwell representation of the Earth gravitational potential as a series of solid spherical
functions has taken an interdisciplinary significance for the static and time-dependent fields of the Earth and planets.
Note that this parameterization of the gravitational potential is not considered to be a standard only, but also as one of
the best for modern scientific and applied problems of celestial mechanics, satellite geodesy, and global geodynamics.
From 2000 to 2009 years were launched satellites CHAMP, GRACE and GOCE, which are classified as satellites
LEO (Low Earth Orbit), the height of the orbit is lower than 500 km. The data from these satellites are LEO
significantly clarified and expanded our knowledge of the Earth gravity field. The last achievements of the satellite
geodesy is the project of European Space Agency — the GOCE satellite mission (Gravity of field and steady — state of
Ocean Circulation Explorer) which is using the satellite gradientometry method. The choice of algorithm, which
allows the determination of harmonic coefficients geopotential from gravity gradient tensor components, which is
measured as part of the modern approach satellite mission GOCE gradientometry, became significant task for
improving long and mean components of the gravitational field via data processing. As a result, in this paper two
version of the corresponding harmonic coefficients Cnm, Snm (gravity field models GOCE-LP01s and
GOCE-LP02s up to degree/order 250) were derived based on the second Neumann method including the
construction of the corresponding Gauss grid.

Key words: satellite gradientometry, quadrature formulas, GOCE, harmonic coefficients.
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