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Po36’ a3ano 3a0auy npusedeHHs 6UCOM 2PABGIMEMPUUHO20 K6A3i2e0i0a 00 CPEOHbO20 Pi6HS OKeaHy
6 pecioni Aumapxmuku, 3a0anozo ycepeonenumu oanumu CorSSHuecmu anvmumempuunux miciii
(1992 — 200pp). ¥ pe3yremami nodyoosu ansmumempo-zpagimempuuHozo Keaziceoioa ompumano
3HauenHs nomenyiany Wy. CyKynHicmo yux pe3ynbmamie Moxce 6UKOPUCMOBYBAMUCH 0151 66¢0CHHA
PeciOHAIbHOT cucmemu 6UCOM , AKA 36’ A3AHA 3 2PAGIMAUIIHUM noJiem 3emli.

The construction of the regional altimetry-gravinmgtquasigeoid is considered. This problem

was solved via the regional gravimetry quasiges@hsformation to the mean sea level given

by six satellite altimetry missions at time-peria892-2007. Then the altimetry-gravimetry quasigeoid

solution was selected for further computation ofelgravity potential Viyfor the Antarctic area. By this,
a version of the vertical heights system in accanda with the gravity regional field is proposed.

ITocTtaHoBka mnpodiaemMu Ta ii 3B'A130K 3 BaMIMBHMH HAYKOBUMH 3aBIaHHsIMHU. [eone3nuHe
BUBYCHHS AHTApPKTHKH BHMAara€ HPAaKTHYHOTO O3B S3yBaHHA OCHOBHOI 3amadi reofesii 3 ypaxyBaHHSIM
crienihiky oo CKIaJHOTO y KIIMaTUYHOMY Ta reorpadiuHomy acnekrtax periony. GNSStexnomnorii aaroTb
MOXKJIMBICTh 3HAWTH TpUBUMIpHI KoopauHatH X, Y, Z MyHKTIiB, fKi TpaHC(OPMYIOTCS JIMILIE B TEONC3HUHY
umpoty B, moeroty L i Bucoty H BITHOCHO 3arajibHO3EMHOTO €JIICOiNa 3 MOYaTKOM BiUIIKY B IEHTPI Mac
3emti. 3ayBaXKHMO, 1110 T'€0Ie3u4HI (MOJENbHI) BUCOTH, X04a 1 XapaKTepU3yIOTh HAIIC MOHATTS “BHCOTH”, aje
BOHH SIKICHO BiJIPi3HSIIOTBCS BiZl OPTOMETPHYHUX (MPUPOIHMX) i HOPMATbHUX (HAOIIKEHHX J0 HPUPOIHHUX)
BHUCOT, sIKi TIOB'si3aHi BiJIIOBIMHO 3 TEO0iZJOM 1 KBa3ireoimoM Ta OTpMMaHi Ha OCHOBI HIBEJIIOBAaHHS i TpaBi-
METpUYHOro 3HiMaHHs. OCKUIBKM HOPMalbHY CHCTEMY BHCOT OQILIHO NpUitHATO y OLIBIIOCTI KpaiH,
niepeyciM 3rajiaemMo, Mo JUTs OOUKCIICHHS BHCOT TOYOK 3€MHOT TIOBEpPXHI HAHOLIbIIIE BHKOPHCTOBYIOThCS TaKi
OCHOBHI Bi/JTIKOBI MOBepxHi: 1) pedepeHIl-emincois, BiTHOCHO SKOTO 33/1al0ThCs reoIe3iyHi koopauHatu B, L i
H TO4OK 3eMHOI MOBEpXHi; 2) TillCOMETpHYHA MOBEPXHs (Temypoin), sika BimoOpakeHa Ha TormorpadivHmx
kapTax abo y BUIVIAI HOpMalbHUX BUcoT H’, a6o 3amaeThes Tak 3aHuMu DTM —  “nudpoBuMu Mozensmu
BHCOT BiZTHOCHO CEpPEHBOTO PiBHS MOpsi”; 3) aHOMaJTisi BUCOTH ¢, 200 BHCOTa KBA3ireoa.
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Puc. 1. Bucomu ksasiceoioa {g na pecion Anmapxmuxu (i301inii npogedero uepes 5m)
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Puc 2. Bucomulenubunu [m] na pezion Anmapxmuxu s2iono 3 DTM-uooderno GEBCO

Omxe, KOnMM WAETBCS TPO TeoJe3WYHEe BHBYCHHS AHTapKTUYHOTo Matepuka, To GPSsumipssi
reoJIe3NYHI KOOPIANHATH TPAAUIIIAHO 33IaI0THCS BiTHOCHO TIOBEPXHI 3arainbHo3eMHoOro erincoina WGS84 [11],
a BHCOTHM KBa3ireoiga € BU3HAYCHMMH, Hanpukiaj B [S], Ha mijgcTaBi BiTOMUX AaHuX rpaBiMerpil (puc. 1).
OnHak TOJOBHOIO OCOONMBICTIO IThOTO PETiOHY, TIOB S3aHOI0 3 HOro reorpadpiqHuM pO3TAlTyBaHHAM, €
MOPIBHSHO CclTa0Ka reoJIe3NYHa BUBUCHICTh KOHTHHEHTY K B IUIAHOBOMY, TaK 1 Y BUCOTHOMY acnekTax (1o
BiI3HAYAETHCS JIMIIIE B OKPEMUX JIOKAJIbHMX JUITHKAX Y BUIIIAAI JOCTATHBO PIJKKX HIBETIPHHX MEPEK), 3a
PaxyHOK YOro OCHOBHUMH JaHHMH TIpO HOro Tororpadito/dariMerpiro crae inpopmaris came y Burisini DTM.
Puc. 2. imoctpye BucOTH/TnOUHM 3rimHo 3 mudposoro Moaemmo GEBCO3 posapinsHoro 3aathicTio (1'%x1'),
sika TOOyJOBaHa B IFOMY PErioHI Ha OCHOBI CYHMYyTHHKOBHX HaHHX. [Ipobnema moGymoBn DTM 3 Oinbmioro
PO3UIBHOO 3[ATHICTIO 1 TOYHICTIO, Hixk Moaens GEBCO,Binnosinae, MaOyTh, OfHIM 3 HaHAKTYaIBHIIINX TYT
Te0Je3NYHMX 337134 1 MoTpedye mepeaoBciM BUOOPY Takol CHCTEMH BHCOT Ui AHTapKTHYHOTO KOHTHHEHTY,
sika Oynia O IOB’si3aHa sIK 3 TPaBITAILIHUM IMOJieM OOJIACTi, 1[0 BUBYAETHCS, TAK 13 BIZOMHUMH MPHUILIMBHUMHU
ctanIissMu. OCKUTHKY 3a3HAUYCHI BUIIE BUCOTH KBa3ireoisa i HOpMalibHi BUCOTH € BEJIMYUHAMH BiJHOCHUMH, TO
JUIS X TIPUBEJICHHS B €IMHY CUCTEMY HWXKYE 1 PO3TIITHYTO PO3B’ sI3aHHS 3a/1aui BCTAHOBJICHHSI CHCTEMH BHCOT
JUTT AHTapKTHIHOTO MaTepHKa, sika Oysia O MoB’ si3aHa 3 TpaBITAIllITHIM TI0JIEM PETIOHY.

I[ocTaHoBKa 3aBAaHHSA Ta iioro po3s si3ok. @akTHUHA peanizalis i OPTOMETPUYHHUX, 1 HOPMAJb-
HUX BUCOT TPAIMIIAHO TMOB's3aHA 3 MPUHHITUM CepeHiM piBHEM Mops. B ymoBax abo MpakTUYHOT
BiZICYTHOCTI, ab0 gocTymy 10 iH(opmarii mpo 3a3HadeHi HiBeNipHI Mepexi, SKi 3aBXIW MPHB sA3aHi 110
MEBHOTO (YTINTOKA, OJIHIEI0 3 AIbTEPHATUB BUOOPY CUCTEMH BHCOT € TpsSME BUKOPUCTAHHS BH3HAYCHHS
reoifa sIK piBHEBOI IIOBEPXHI, [0 OTOTOKHIOETHCS 3 HE30YPEHOIO MTOBEPXHEIO MOPIB 1 OKeaHiB (KBa3ireoin
{ 30ira€eThes 3 reoizoM Ha MOpi) Ta Horo Ge3mocepe b0l NPUB’ A3KU 10 CEPETHBOTO PIBHS MOPS B PETiOHI,
10 BUBYAETHCA. 3ayBaXkKMMO, IO HABIiTh B mepiog MikHapomHoro moiaspHoro poky (2007—-2008pp.) mu
MOKEMO BUKOPHCTATH JJIsl PO3B’ I3aHHS T'€0e3MUHUX 3aaa4 juiie 0ym3bko 50 noctynuux GPSeranmiii 3
BUMIPSHUMH T€0JIC3MYHUMH KOOPJAMHATAMH, SKi 3a/1aHI BiJIHOCHO iHIIIOI — MOJCIBHOI MIOBEPXHI emincoina
WGS84. OnHak, xo4ya pe3ynbTaTd 1 OTPUMYIOThCS B TPUBHUMIPHIHM reome3uuHivt cucremi B, L, H, ame
BHCOTH H He TIOB'S3aHiI 3 pPEaIbHUM TPaBITAllIMHUM IOJIeM 3eMJli i TOMy HE MOXKYTh MaTH BEJIHUKOTO
MPAKTUIHOTO 3HAYCHHSI, TIOKK HE OYIyTh MEPETBOPEHI, HANPUKIIA/, Y TICBHY CUCTEMY HOPMAIbHUX BHCOT
H” 3a moniomororo Bizomoi Gpopmynu Mosoaeuncekoro [1,3]:

H=H"+(. Q)

Io6ymoBanuit TpaBiMeTpruHuiA KBasireoin ¢ [5] Moxke MaTé BHCOKY BiHOCHY TOUHICTB, ajle HE MOXKE
OyTu Ge3nocepeIHLO BUKOPHCTaHUM Y (opmyii (1) yepe3 HEBHCOKY aOCONIOTHY TOYHICTb, IO € 3arabHOIO
XapaKTepHOIO PHCOI0 IS TPaBIMETPUIHUX pO3B s3KiB. OCKUTBKH B akBaropisix CBITOBOrO OKeaHy Teoin
MOYaJT! BUMIPIOBATH METOJIOM CYITyTHHKOBOI QJIbTHMETPil MICIS BHUKOPHCTAaHHS TiAPOAMHAMIYHOI MOJIEII
OKeaHy a00 CIeLIaTFHOrO ONpALIOBAaHHS JaHUX aJbTUMETPIi [2], To camMe TOMy TOJIOBHOIO MPOOJIEMOIO CTae



TpaHcdopMallisi TpaBIMETPUIHOTO KBaszireoina o piBHA Mops abo moOyaoBa albTHMETPO-TPaBIMETPUIHOTO
KBA3ireoiza B IbOMY DETiOHi Ha IJICTaBi BETUKOI KilKOCTI JAHMX CYMyTHMKOBOI ampTumetpii (puc. 3). Ii
MPaKTUYHE PO3B’ SI3yBaHHS JIA€ 3MOTY HE TUTBKH MPUBECTH TPABIMETPUYHHN KBA3ireois 10 aOCOITIOTHOTO PiBHS,
ane i rapanTye BusHaueHHs 3a (opmynor (1) HopmaneHux BucoT H” Ha Beix Bimommx GNSSmyHkTax
AHTapKTUYHOTO KOHTHHEHTY B MOOY/IOBaHIl TaKMM CIIOCOOOM €IMHINA CHCTEMI BHCOT, sika OyJe TOB' s3aHa 3
TpaBiTaLlifHAM TI0JIeM PErioHy MiCis JOJATKOBOIO BH3HAYCHHS MOTEHINany cwim Baru W Ui IpuBeACHHS
OKpeMHX (YTIITOKIB B €JUHY CUCTEMY, 1110 IPOTIOHY€ETHCSL.

Puc. 3. Po3nooin suxionoi aremumempuyroi ingpopmayii
Ha 00ci0xHCy8aHull pe2ioH

JpyropsiiHuM, ane BaKJIMBUM 3 MOTIISY MOJANBIIMX MPAKTUYHUX POOIT MUTAHHSM, IO BHHUKAE
IIPU PO3B’ sI3aHHI TIOCTABJICHOI 3aJa4i, € OI[iHKa MOXIWUBUX CHUCTEMAaTUYHUX MOXUOOK B aHOMAJISX CHIU
Bary, siki Oynu BHKOpHCTaHi B poboTi [5] mis moOymoBu rpaBiMeTpHYHOro KBasireoina. BpaxoByroun
3a3HauCHE BUINE, MU 3YITUHIEMOCH CIIOYATKY Ha Pe3yJbTaTax BU3HAUYCHHS ITPaBIMETPUYHOTO PO3B’ 3KY.

Pe3yabTaTu mo0y10Bu rpaBiMeTpuyHOro KBasireoina. BuxigHoto indopmaui€ero 11 BU3HAYECHHS
kBasireoina [5] Oyso MpUitHATO AK TPsAMI TpaBIMETPUYHI BUMIPH, TaK i aHOMAJTIT CHJIM Bard, 10 OTPUMaHi
IHBEPCIE0 ANBTUMETPUYHUX JIAaHUX. ATNPOKCUMAIliS TMOJS aHOMAaliil CHIIM Bard B PErioHI AHTapKTHKH
BHUKOHYBAJIaCh Ha OCHOBI TaKHX IPaBIMETPHUYHUX JaHHX, 1110 OyIH ycepeaneHi Ha rpig (6'%x9'):

» 303 486roukoBux qanux aHoMaiit cuiu Baru BGl (MixnapoaHe rpaBiMeTpudHe GrOpoO);

e ~20 000 00Qmanux anomariit cuau Barm KMS99 i KMS2001 (KMS, Jlanist) oTpuMaHux Ha
rpini (2'%2') 3a TaHKUMU ATBTUMETPIl METOIOM LIBUAKOTO MepeTBOpeHHs Dyp' €.

Tpeba Bij3HaunMTH, 1O TpaBiMeTpryHa iHGopMamis BGI Oyma B3sta 10 00pOOKM IS TOKpAIAHHS
posmoziny ganux KMS [6, 9], 0c00:11BO y BUCOKHX MIMPOTAX. BUXifHI HaHi MPOUIILTH HONEPeaHE 00pOOIEHHS
i Oy ycepeHEeHI Ha PIBHOMIpHHUI IPifl 3 PO3AUTBHOM 37aTHICTIO (6'X9) 3 BUKOPUCTAHHSM PEKYPCHBHOTO
MeTOy HalMeHIX KBaapaTiB [12]. 3amicTh TpaauIiitHOro METOLy cepeHbol KBaapaTH4HOI KoJoKarli [4],
SIKM TIPUBOAUTH A0 OOCPTAaHHSI MAaTpUIb 3a KUIBKICTIO BHMIpIiB, I pO3B A3aHHS IMOCTaBICHOI 3aiadi 3
anpokcuMalii 30yproBajbHOTO ToTeHLiany T 3a gaHuMu Ag OyJI0 3aCTOCOBAHO MOCIiOBHUN MYJIBTUIIOIBHUM
anai3 [10] B Mexax BiZIoMOI IpOIIelypy BHIAICHHS—BITHOBJICHHS 3 TAKOO TTOCITiTOBHICTO OTIEpaIliii:

* Ha TOYKHU JaHUX AQ Oynu OOYMCIICHI MOJEIbHI 3HAYCHHS aHOMANil cuiu Bark AQgge-ceoic HA
OCHOBI mpuiiHsToi Mozeni rpasitamiiiHoro noss EIGEN-CGO01C no 36010 mopsiaky/creneHs;

*  OTPUMAHO 3AJIMIIKOBI 3HAYCHHS aHOMaJIii cuu Bard M Q= A9 —AQeicE-cco1d

*  METOJOM TIOCIiTOBHOIO MyJbTHIONBHOTO aHamizy [10] moOymoBana BimmoBijHa perioHaibHA

MOJIeJb 3aTUIIKOBUX 3HAYCHB 30yPIOBAIBHOTO MoTeHIiany O/ Ha 6a3i 3aMIIKOBHX 3HaYeHb AJ;



*  CIPOrHO30BAaHO 3HAYCHHSI 3ATHIIKOBHUX BHCOT KBa3zireoina A Ha OCHOBI TaKuX (HOPMYIL:

(=23 Tme), ar)=3 e, (1)
P =l i=1
n+l
VL(P)=£rLJ P.(cosp), coss, =”3°S‘f’—i‘di, r=r’+d?-2rd cosy, ()
e {m'} - koedilmienTH po3KTaZy y pAA 3a MOTCHIIANAMH pafiaNbHAX MYJIBTHIONB V' ; [ —

reOLICHTPUYHA BiICTaHb BiJl MOYaTKy KoopauHaT O 1o nmotodHoi Touku P; d, — reoneHTpuyHa BifCTaHb 10
MYJIBTHIIONS, IO PO3MIllICHA Yy TOYIl | Pn(C05¢i) — mnomiHoMm Jlexxannapa crermeHs N, Ha OCHOBI

BJIACTUBOCTEH SIKOrO MOYKHA JOCTaTHBO MPOCTO BUBECTU PEKypCHBHI hopMyiu uist obunciens o1gi of ta
on i, 3okpema, O¢;

BiJTHOBJICHO BHCOTH KBa3ireoina 3a JOMOMOTO0 MPUHHITOT MOJIEHI TI00aIEHOTO TPaBITAIIIHOTO
nonst EIGEN-CGO1C.

V pesynbrari anpokcumaitii 724330ycepennennx Ha rpini (6'x9') 3HaueHs 4Qg Oyna modypoBaHa MOJICIb
A20249perionansHoro Tpasitaiiiiroro nons 3 20249 pasiaisHuX MyJBTUIIONIB B PErioHi AHTapKTHKH, sSKa
HalOyoKae BUXIJHI 1aHI aHOMaJIi cuiM Bary 3 TouHicTio +5MI an. Ha ocHoBi mi€i anamitianol mozgeni A20249
rpaBiTaLiifHOro MoJis OyJIM OTpUMaHi BUCOTH KBasireoina (puc. 1) Ha mociimKyBaHuii perioH.
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Puc. 4. Bucomu nosepxni mopsi COrSSHua pecion Anmapxmuxu (i301inii’ npogedeno uepes 5 m)

Tabnuys 1
CraTucTHYHi XapakTepucTuku mojiB s i CorSSH (puc. 3, puc. 4)
CTATUCTHUKH CorSSHm lo M
MiHiManbHEe BiaXUICHHS —68.53 —66.26
MaxkcuManbHe BiAXWICHHS 50.54 52.08
CepeHe BiIXUICHHS -8.81 -7.23
CrannapTHe BiIXWICHHS 28.48 28.52
Tabnuys 2

Po3noain nanux CorSSH3a nukiaamu Ha akBatopio CBiTOBOro okeany

Pix CyInyTHHK, HOMEPH LIUKIIIB
TOPEX- | ERS-1 | ERS-2 | GFO | ENVISAT | JASON-1




POSEIDON
1992 2-10 1-2 - - - -
1993 11-47 3-13 - - - -
1994 48-83 14-20 - - - -
1995 84-120 21-32 1-6 - - -
1996 121-157 33-36 7-17 - - -
1997 158-194 - 18-28 - - -
1998 195-231 - 29-38 - - -
1999 232-267 - 39-48 - - -
2000 267-304 - 49-58 37-58 - -
2001 305-341 - 59-69 59-79 - -
2002 342-378 - 70-79 80-100 9-12 1-36
2003 379-415 - 80-85 101-122 13-23 37-73
2004 416-453 - - 123-143 24-33 74-11(
2005 454-481 - - 144-163 34-40 111-136
2006 - - - 164-184 41-52 136-171
2007 - - - 185-186 - 172-187

KiteKicTs BuMipis B 43160870 | 4373300 | 19323610 18429307 | 6749593 | 19 391749

0KOJIi AHTapKTHKH

Jl1s IepeBipKH OTPUMAHOTO TPaBIMETPHUIHOTO PO3B'SI3KY BHCOT KBa3ireoina 0yJio B3sTO BHUIIPABIICHI
Bigl pizHOTO poxy BIutuBiB i moxubok B CSL AVISO [7]anstumerpruni qani COrSSHmo 6 cymyTHHKOBUX
micisix: ERS-1, ERS-2, TOPEX/POSEIDON, GFO, ENVISAT, JASONpuc. 3, puc. 4, Tabn. 2).
Craructuku monst CorSSH,npusenenoro mo emincoina WGS84 ta rpaBiMeTpuuHOro KBasireoina (g B
akBaTopil moxano y tabna. 1. BpaxoByroud BU3HAuUCHHS reoifa, TEMEp BUHHUKAE 3amava 3 OOUYHCIICHHS
BiIXWIIEHb TpaBiMeTpu4HOro KBasireoima (puc. 1) Bim moBepxui COrSSH,uaBenenoi uHa puc.4 B cucreMi
WGS84 sika Hmxue npuitMaeThest 3a moBepxHio reoiga N=CorSSH.

Pe3yabTraTtu mo0yaoBH ajJLTHMETPO-TPpaBiMeTPHYHOro KBazireoiga. IIopiBHSHHS BHCOT TONA
CorSSH, npuseaenoro mo emincoina WGS84, 3 nobynoBanum B cuctemi WGS84 rpaBimeTpraHnM
KBa3ireoifioM { MPUBENO J0 CEPEeIHBOrO BigXxuieHHS —1.6 M, 10 CBITYUTH MPO HASBHICTH BEIUKHX
CHCTEeMaTHYHUX pI3HHUIb B JOBrHX 1 cepernHix XBwisiX. OCKUIBKM TpaBIMETpHYHMN KBasireoin (g
MIEPEeBAKHO 3B’ s3aHUM 3 HabopoMm aHomaniii cwiu Barm KMS, To momaTkoBe BUBYCHHS METOIUKH 1
pe3ynbratiB po3B’sizkiB KMS19991 KMS2001 npuBeno, Hampukiaa, O BHCHOBKY, IO MpH 1HBEpCii
JIAHUX CYITyTHHKOBOI anbTuMeTpii SSHB aHomauii cunmu Baru inctutyToM KMS [6, 9] 0yna BukopucTana
tak 3BaHa cucrema “TOPEX/AVISO”, Benuka miBBich eincoina sxoi Bigpisuserscs Bix emincoina WGS84
Ha —0.7M. 3 orsay Ha OCTaHHE OYJI0 BUPIIIEHO MPUBECTH BUXIAHHMN KBa3ireoin 10 yCepeIHEHOI TOBEPXHI
CorSSH. st nporo BucOTH (g OOYHCIEHO Ha CITIN 3 po3inbHOI0 3maTHicTIO (6'%X9'), siKa, CBOEIO Ueproro,
Maina 0yTd imeHTH4uHOIO 3 ciTkoio (6'X9") mammx COrSSH.Sk Oyno 3a3HayeHO BHIIE, YCEPEAHEHI BHCOTH
CorSSHuumx4e npuiiHATO 3a "BUMIpsSHUH reoin’:

{ ac = COrSSH, (3)
ne { pg — BHCOTHU aJIbTHMETPO-IPaBIMETPUIHOIO KBa3ireoina. AlbTHMETPO-IPpaBiMETPHYHIM KBa3ireoigom
OymeMo Ha3WBaTH BUXITHMI rpaBiMETpUYHUH KBa3ireoin (g, mpuBeaenui y cucremy COrSSH:

{eth={ys, (4)
ne {g — BUCOTH BHXIJHOTO KBazireoina, a h — mompaska 3a nmpuBeeHHs. BpaxoByoun po3Mipu perioHy
Ta BEJIMKE 3HAUCHHS CEPEAHBOTO BiIXWICHHSI, 3aMiCTh IICPEBPIBHOBAKCHHS PET10HATLHOT MOJICITI TIOJIST Ha

ocHoBi Juire COrSSHMu 3acTOCOBYEMO INEpeTBOPEHHs ['elbMepTa 3 BH3HAUCHHSM JIMIIEC HapaMeTPiB
AX, Ay, Az 3cyBy oaHiei cuctemu BiJHOCHO iHIION [8]:

CorSSH-{; =h+v, h = cosB cosL4x + cosBsinLA4y +sinBA4z,

)
ta obumciennsiM AX, Ay, AZ 3a ymoBu MiHiMizallii TOXHOOK [pVV] =min B (5).

3 ypaxyBaHHSM BHIIICHABEACHUX (POPMYII 3aIHIIEMO, IO



CorSSH-{ ,g =CorSSH-({s +h),

ne {pg — BICOTH albTiMETPO-TpaBiMeTpruHOro abo mpuseaeHoro y cucremy CorSSHkeaszireoina {G.

3 METOI ONTHUMAIBHOTO MiA0OpY mapamMeTpiB TpaHchopMallii Ui BUXIIHOTO KBasireoina {g 0yio
PO3B’ 3aHO MPOMIDKHY 3a7aqy i3 JOCIHIIKEHHS 3MiHH TTapaMeTpPiB MepeTBOPEHHS [ eapMepTa 3aJIe)KHO Bix
mUPOTHOTO mosicy. ToOTo naHi 3 iHTEPHNOJILOBAHMMHM BHCOTaMH KBa3ireoifa UMM Ha YacTUHH, 3a
HMIUPOTHUMHU Tosicamu, a came (50°S — 55°S), (50°S — 56°S) ...(50°S — 79°8gui taki pparMeHTOBaHI
naHi Oyiu B3sATI 40 0OpOONIEHHS IS BU3HAYCHHS IIapaMeTpiB MEPETBOPEHHS. B pe3ynpTaTi OTpUMaHO
mapamMeTpH, sKi HaBeaeHo y Tabim. 3 1 moOymoBaHO Tpadikyd 3ale’KHOCTI IMMapaMeTpiB 3CYBY Bill
BUKOPHUCTAHOTO HIMPOTHOTO nosicy (puc. 51 puc. 6).

Tabauya 3

I[Mapametpu 3cyBy AX, 4y, AZ Ta 3MiHM cepeIHBOr0 KBAAPATUYHOIO BiIXHJIEHHS Gyms
i cepennboro 3HaueHHsI A 10 (Gmsp, Ap) 1 micast (6rmsa, Aa) TepeTBopenns I'ebmepTa (5),
obouncieni 115 piznunb (CorSSH - {5c) 3a1eXKHO Bii IIHPOTHOTO MOsICY

IIupoTHMI
HoIZ{c,°S Orms M Ormsa M Ap, M Aa M AX, M 4y, M Az, m
50-55 1.173 0.296 -1.037 0.002 -0.924y -0.5051 1632
50-57 1.250 0.324 -1.124 0.004 -0.8760 -0.5122 1.4146
50-60 1.372 0.363 -1.259 0.007 -0.8156 -0.4696 6655
50-65 1.548 0.396 -1.449 0.013 -0.7081 -0.3961 1874
50-70 1.640 0.407 -1.549 0.016 -0.631b6 -0.3280 5483
50-75 1.674 0.439 -1.579 0.016 -0.5970 -0.3101 2686
50-79 1.680 0.447 -1.583 0.016 -0.5920 -0.3125 5686
2
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Puc. 5. 3minu cepednvozo k6adpamuuno20 iOXULEHHS Oyms | CEPEOHbO20 3Hauenus A piznuyb
(CorSSH- {ag) 3anescno 6io wuupommnozo noscy
JUi1s BIIEBHEHIIIOT OLIHKK BUOPaHUX MapaMeTpiB J0JaTKOBO BpaXOBaHO JaHi Tonorpadii/dariMerpii as
JIOCITIKYBAHOTO perioHy (BHCOTH/ruOWHM). BinzHaunmo, 1m0 BIeBHEHHI BHOIp MIMPOTHOTO MOSICY OKECaHiy-
HOT MOBEPXHi B PerioHi AHTApKTHUKH € HE 30BCIM MPOCTHM. 3 OIHOTO OOKY, Z0Ope BiZIOMO, IO B MPUOEPEKHUX
30HaX aJbTUMETPUYHI JaHi, SIK MPaBHJIO, CHIIBHO CIIOTBOPIOIOTHCS. 3 1HIIOr0 OOKY, I1ie OLIBLIOr0 CIIOTBOPEHHS
JaHUX aTbTUMETPii MOYKHA OUIKYBAaTH B THX MOPSX AHTAPKTHYHOTO KOHTHHEHTY, sSIKi 3aMep3at0Th MOBHICTIO,
YacTKOBO 200 HACHYEHi JIbOJOBUKAMHU. TOMY SIK TOAATKOBY iH(OpMaIil0 BUKOPUCTAHO OaTUMETPUIHY MOJEIb
CaitoBoro okeany — GEBCO3 po3ninbHoro 3natHicTio (1%1"). Buxigsi qaHi Oyino npuBeaeHO B MOTPIOHHHN ISt

(6)



00poOIieHHsT (hopMaT i MPOTPIZOBAHO B PETiOHI, AHAIIOTIYHOMY HAIIOMy KBaszireoimy. SIk MoXXHa MOOAYUTH 3
puc. 21 puc. 7, "HeOe3neyHOr" 30HOI0 TYT € MpoToka [lpeiika, ogHak 57-Ma mapasens TpoXoauTh MOCePETUHI
octanHboi. Lle 1ae HamilHINTy rapaHTiio TOTO, 10 MH YHUKHEMO CIIOTBOPCHB, MOB'SI3aHUX 3 OCOOJIMBOCTAMHU
reorpadii Ta KITiMaty AHTapKTHKH, SKIIO SK OCHOBHHM HIMPOTHUIA MOsC BUOEepeMo mmpoTHY 30HY (50°S —
57°S)ra Bignosiani mani CorSSHponepenuso npuseneni B cucremy WGS84.
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Puc. 6.3minu 3nauenv napamempis nepemeopenns I enomepma
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Puc 7. /[sosumipna cxema sucomlenubun na pezion Anmaprxmuxu na ocnogi mooeri GEBCO

Tabnuys 4
CraTtucTHKH TpaHCHOPMOBAHOTO (G Ta fi0ro CHiBBiTHOLIEHHS
3 BUXiITHUMH NOBEPXHAMH
CTATUCTHUKH dre M CorSSH{xg, M 46 “dre M
MiHiManbHE BiXUJICHHS -67.341 -4.232 0.434
MaxkcumaibHe BiIXHWJICHHA 50.354 5.851 1.741
CepenHe BiXUICHHS -10.084 -0.385 1.269




‘ CraHaapTHe BiJIXUIICHHS | 27.857 | 0.478 ‘ 0.327

Otmxe, BpaxoBYIOUYM JOCTIDKEHHS WLIOAO0 3MIHM TapaMeTpiB IEPETBOPEHHS, OCTATOYHO JUIS
Tparcdopmaiii BUXigHOTO KBa3ireoiga Oyio BuOpano 3HaueHHss COrSSHua rpiai 6'xX9', aki BiANOBiIaIOTh
3a3HaueHOMy mmMpoTHOMYy Tosicy Bim 50PS no 57°S. Iliciast BUKOpPHUCTaHHS BiOIIOBIJHUX IApaMETPiB
lenmpmepTa 3 Tabm. 3 MM OTPUMYEMO TakuM crocoboMm TpaHchopmoBanuii y cuctemy COrSSH
IBTUMETPO-TpaBiMeTpHUHU KBa3ireoin {ag (puc. 8)i3 craTcTHKaMu, HaBeJICHUMH y Ta0I. 4.
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Puc. 8. Pisnuyi ({c — {ac) Midxc 08oma keaziceoidomu (izoninii nposederno uepes 0.1m)
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Puc. 9. Piznuyi (CorSSHéug) misie nosepxnero CorSSHna mpancgopmosanum xeaszizeoioom
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Puc. 10. Anemumempo-epagimempuunuii kéaziceoio {ac (i301inii nposedeno uepes 5m)

Puc. 8 nemoHcTpye 3a3Ha4YeHi PO3XOJ/PKEHHS B JIOBTUX Ta CEPElHIX XBHISAX MiX BHUXIJIHUM
rpaBiMeTpUYHUM KBasireoigom {g (puc. 1) i anpTuMeTpo-rpaBiMeTpudHUM KBazireoinom {ac (puc. 10).
IMicns mobymoBu {pc Oy/0 BHKOHAHO TMOpiBHAHHS MiX ganumu COrSSH puc. 4) ta anpTUMeTpo-
rpaBiMeTpuuHUM KBasireoinoM {ac. Craructuku otpuManux pisauib (COrSSH{,c) nmomano B tabm. 4.
OCKiJIbKH 1 TpaBIMETpUYHHI KBa3ireoin {g, i albTUMETPO-TPABIMETPUYHHIA KBa3ireoin {ac MEPEBAXHO €
3B’ si3aHuMHE 3 Habopom manux A9 KMS, to puc. 93 pisuuisamu (CorSSH{g) baktiuno, imoctpye okpemi
HEBU3HAYCHOCTI B CEPENHIX 1 KOPOTKMX XBWIAX BigHOocHO mosis COrSSH.Ile pa3 3ayBakumo, mo sk
BUXiHY iH(pOpMaIio 1 mo0ya0Bu (g Oysa0 npuidHsTO [5] ycepeoneni 3a tpanerismu (6'X9") anomarii
cun Barm KMS. OcTaHHe ano 3MOry YHUKHYTH CIEU(pIYHUX HEeBU3HAUYeHOCTeW mpuiiHsaToro B KMS
MiIX0My He3alekHoi 00poOku maHux 3a Tpamnemismu (1°X5°) 6e3 M0AaTKOBOrO iXHBOTO Y3TO/DKCHHS Ha
cTukax Tpanemniid [6, 9], ska mMpuU3BOIUTH 10 Pi3HHIL B OKPEeMHUX Micisx Oinbmie 3a 10mI'an, omnak 3a
pPaxyHOK YyCEpeIHEHHs He 3Hailliula BIAMOBIZHOTO BimOpakeHHS y BHcOTaX {ag 1 {c. OcraTtouni
HEBU3HAYCHOCTI B CEpeHiX 1 KOPOTKMX XBHJISIX TEHEP 3yMOBIIEHI SIK Pi3HUMHU HAOOpaMH BUXIAHUX NaHHX,
npuiiHaTEMH B KMS Ta miii po0oTi, Tak 1 ICTOTHOIO HeoOHOpiOHicmI0 PO3MOAINY albTUMETPUIHOL
iH(popMallii, sKa BiJ3HAYAETHCS B yCEPETHCHUX 38 THMU caMUMH TpanemnismMu CorSSH.

Pe3y1bTaTi BU3HAYeHHs1 moTeHIiaxy cuim Barn Wo. 3rizHo 3 y3aransHeHoo Teopemoro bpynca
[8] Ta cranmapTHUM MOJAHHSIM 30BHINIHBOTO TpaBiTalliifHOro moTeHIiany V 3emii BucoTH KBasireoina {
MOXYTh OyTH o0uncIeHIMH 3a hopmynamu [2]:

GM,, X (a, \"y = - _
(=0 +—M (—Mj 3" (4C,,cosma + §,, sinmA JB,.,(cos9), )
ry n=2 r m=0
n
— — GM a )| = GM,, -GM W, -U
AC =C - — e , = M _ 0 0 , 8
nm nm GMM aM nm ZO I’y y ( )

B axkux (C.,,S,,) i C_Jnem — HOBHICTIO HOPMOBaHI TapMOHIYHI KOE(iUi€HTH TpaBiTALiIHOTO MOTEHLiATY
3em1Ti Ta MOTEHIIiaTy HOPMAIBHOTO eJIMNCoiNa BiamosinHo; P, (COSY) — MOBHICTIO HOPMOBaHi TIpHETHAHI
¢byskmii  Jlexannpa; GMy — moOytok rpaBitamiiHOi cranoi Ha Macy 3emili NPUHHATOT MoJeni
rpaBiTalifHOTO TOJIS; dy — BEIUKA IMiBBICh 36MHOTO €JIIICOia, 0 SIKOI BiTHECCHI KOeQillieHTH 6nm, §nm ;
GM Ta @ — BIAMOBiHI KOHCTAaHTH HOPMAJBLHOTO EIICOINa; K' — MakcuMmanbHui MOPSA0OK PO3KIIATy
noteHIiany V B psaa; Wy — MOTEHITIAN CHITH Bard Ha MOBEpXHi kBaszireoina ¢ B akBatopii; Uy — HOpManbHU

MOTEHIIaJl CHMJIM Baru Ha TMOBEPXHI mpuidHsATOro piBHeBoro emimncoina (U=constdJy); {, — Tak 3BaHa
OHYJIAIIS HyJIOBOTO TIOPSAKY.



OTxe, OCKUIBKM B HAIIOMY BUIIAAKY IOBEPXHs KBasireoina {ag 30iraeTbcsi y IIUPOTHOMY IOSIC
(50°S — 57°S} cepeannoro Tonorpadigaoro moBepxHeto CBITOBOro OKeaHy 3 CTAaHIAPTHUM BiIXHICHHIM
0=0.3 M (Ipu HYJIHOBOMY CEpPEOHBOMY BiIXWJICHHI), TO BHUCOTU {ac MOXYThb OyTH TPHUHHATUMH SIK
“BUMIipsHI” BUCOTH T€0ina, a BUOIp MO IpaBiTAIlifHOTO OIS 3eMJTi BUCOKOI pO3IILHOI 3/ITATHOCTI Ja€
POCTY MOJKJIMBICTE OIiHIOBaHHS {1 — 3rigHo 3 (8) —cepenuboro 3HadeHHs W MOTEHITiaTy CHUITH Bard Jist
akBaTopii CBiTOBOTO OKeaHy y 3a3HaueHoMY ImmpoTHOMY mosici (50°S — 57°S)O6uncnenns (o ta W, 6yimo
BUKOHAaHO Ha ocHOBI (7) — (8),moneni EIGEN-CGO01Cra pedepenunoi cuctemu WGS84.Ha nepmomy
eTari 0yJ0 OTPUMAHO MOJIe 3ATUIIKOBHX BUCOT Teoina Ta {;=—1.133m mst moaeni EIGEN-CGO1C ITicns
IiJICTAHOBKM OJICP)KaHUX 3HaueHb {p B (8) Temep He CTaHOBUTH TpyAHOWIB 1 oOumcieHHs Wy [uis
aKBaTopii, ke HaO0yBa€ IS perioHy AHKTAPKTHUKU 3HAYCHHS Woantareic=62636862.801°/c%. O6umceHHs &
Ha OCHOBI Oe3mocepeaHporo Bukopuctanas CorSSHzamicts {ag mac€ Biamosimai Benmmunuau (G=—21.129Mm i
Woantarcii=62636862.76Mm°/c%. 3ayBaxumo, mo obuuciene Wy juis Bciei akBaropii CBITOBOTO OKeaHy
cTaHOBUTH 3HaueHHs \Wp=62636855.7%0.4 M°/C° [2] i mae 3Mory 3pOGHMTH BHCHOBOK IIPO OLIHKY Pi3HHILL
MiXk TakumHu aBoMa piBHIMHU 07u36K0 (Wo—Whantarctid/ Y= — 0.71m.

BucnoBku. OTXe, Ha OCHOBI BH3HAYCHHS I'eoima SK PIBHEBOI IMOBEPXHi, IO OTOTOXKHIOETHCS 3
He30ypeHOI0 MOBEPXHEI0 MOPIB 1 OKeaHiB, B p0OOTI OTPUMAaHO albTUMETPO-TPaBIMETPHYHHN KBa3ireoi Ha
perioH AHTApKTHKH 3a JIOTIOMOTOI0 O€3MOCepeNHbOi MPUB A3KH TPaBIMETPUYHOTO PO3B'SI3KYy IO cepea-
HBOTO piBHA Mops. /i 1IbOro MOJENb PEriOHAILHOTO IPaBIMETPUYHOrO KBasireoina Oyna y3rojkeHa y
BuOpanomy mupoTHoMy mosici (50°S—57°S} cepenunoro Tonorpadiunoro mosepxuero CorSSHCeiToBoro
OKeaHy, sKa 3a/laHa CYKYITHICTIO ycepeqHeHHx Ha rpiml  (6x9) manux amprumerpii COrSSH3 mectu
QTBTUMETPUYHUX Miciii. TOYHICTP TAaKOro Y3rOMKCHHS XapaKTEPU3YEThCS CTaHAAPTHUM BiAXHICHHIM
omu3pko +0.3 M Mixk COrSSHra pesynbTytounm KBazireoinom. Ha HacTynmHOoMy eTari JOAaTKOBO OLIIHEHO
perioHajibHE 3HaYCHHS MOTEHIiaNy CHUJIM Baru Whantarci=62636862.764%/c°. CyKyIHICTh PE3yJIbTaTIB, IO
00rOBOPIOIOTHCS, YMOKIIMBIIOE TENEp BBEACHHS PErioHaJbHOI BUCOTHOI CHCTEMHM, MOB’S3aHOI 3 rpaBiTa-
IAHUM TToJieM 3eMJIi Yepe3 OTpuMaHe 3HauYCHHS Whanarcic=62636862.76vm%/c? MOTEHIIIaly CHJIM Bard i
rapantye sK BU3HaueHHs 3a (Hopmysior0 MOJOIEHCHKOr0 HOpMaIbHUX BuCOT H” Ha Beix Bimommx GPS-
NYHKTaX AHTapKTHYHOTO KOHTHHEHTa B MOOYIOBaHIi CHCTEMi BHCOT, TaK i HPUBEICHHS OKPEMHUX
(GYTIITOKIB B €IMHY CUCTEMY, IIIO MPOIIOHYETHCS.
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