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UvoD

Navrh novej metddy na spresnenie regionalnych modelov tiazoveho pola
zalozeny na kombinacii druzicovych a pozemnych merani a naslednom
numerickom rieSeni metédou konecnych prvkov.

v P Gravitacny tenzor V' v LNOF Povrchove gravimetrické Udaje Ag
Druzicova
gradientometria Odéitanie normalneho gravitagného fenzora U Vijber bodov podla kritéril Pozemna
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Transformacia asakratovanie nadol
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<?xml wversion="1.0" encoding="US-45CII"™?>

DATOVE PRODUFk ==,

<List of GG spatial Records count="26T733338">
CGG_spatlal_Recnrd>
<Time Tnformation>
<GPS  Time»943660815.905242920«/GP5 Time>
</Time Information>

Produkty pristupnée pre

<Height unit="m">6638116.7600</Height>
<Phi unit="deg">-33.928356815</Phi>
- ; | <Lambda unit="deg">-81.815261182</Lambda>
Uroven | - Stbor Format </Position>
<Gravity Gradients unit="1/s"2">
. . <XX>-1.36434111E-06</XX> .
‘ <Y¥¥»-1.36154335E-06</YY¥>
SST NOM 1b | XML <ZZ>2.72590545E-06</ZZ> - IRF
‘ <X¥>1.52450888E-11</X¥> ‘
1b SST RIN 1b RINEX <¥Z>-T.5T829562E-09</XI>
— — ‘ <¥Z>1.11814396E-10</YZ> ‘
EGG NOM lb XML <fGravity Gradients> VGRF
— — ‘ <Sigmas unit="1/s"2">
<X¥X¥>3.418322T86E-12</XX>
SST_PSO_Z XML ‘ <YY¥>7.69546086E-12</Y¥> ‘_) EFRF
<ZZ>1.19856616E-11</ZZ>
EGG_NOM 2 XML <XY¥>3.27741250E-12</X¥> zor v GRF
2 = ‘ <XZ>1.01936156E-11</XZ> ‘
@GG_TRF_2 >XML <YZ>3.96349605E-12</YZ> or v LNOF
—~———— ‘ </Bigmas> |
EGM_GOC_2 XML <Flags> model
‘ S A AT ]
<2</ TT>
CEE»2</ZE>
<HT 2/ KT >
<HIE»2</HE>
<YE»2</TE>
</Flags>
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DATOVE PRODUKTY GOCE

Dostupnost’ jednotlivych produktov z druZicovej gradiometrickej misie GOCE Kk 16.06.2011

EGM_GOC 2
EGM _GVC 2 DIR 2
EGM _GOC 2
EGM _GVC_2 DIR
EGM_GOC 2 |
EGM _GVC_2_TIM 2
EGM_GOC_2
EGM_GVC_2 TIM
EGM_GOC 2 N
EGM_GVC_2_SPW 2
EGM _GOC 2
EGM _GVC 2 SPW

EGG_PSO 2

TYP PRODUKTU

EGG_NOM 2) —

EGG NOM 1b) -

SST_NOM 1b

SST RIN 1b |

[ [ |20IO|9 [ | [ [ | [ 1.| pI°I|rolk |20I10| [ | [ | 2I- p|OIIro|k I20|1I0 | [

8/25/09 9/24/0910/24/0911/23/0912/23/091/22/10 2/21/10 3/2310 4/22/110 522/10 6/21/10 7/21/10 8/20/10 9/19/1010/19/1011/18/10
Ditum [mm.dd.rr]

—— Produkty GOCE level 2
— Produkty GOCE level 2 tiaZové modely Zeme
Produkty GOCE level 1b

-
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DATOVE PRODUKTY GOCE

-8E- . -1.56E-006 — -2E-008 —

8E-007 V“ ny sz
-8 1E-007 — — -1.57E-006 i -3E-008 — ——

~—— A P A e il —
. L
- .
3

-8.2E-007 — -1.58E-006 -4E-008 — -\_\
-8.3E-007 — : | 2 I : | -1.59E-006 T 1 | T f -5E-008 T T T T T 1

941089200 941089600 941090000 941090400 941089200 941089600 941090000 941090400

941089200 941089600 941090000 941090400

-2.76E-006 —

VW -2.823E-005 — Wil Vi, Vyz
WM‘
-2.77E-006 -2 824E-005 \(
S Y
-2.78E-006 -2 825E-005 \*
L]
-2.79E-006 . I ' -2 826E-005 = | - | |

B108R200" HalnaatD: B1020000, SHI00A00 941089200 941089600 941090000 941090400

EGG_NOM_1b

2. 52E-006 VZZ
Relativne Cislo obehu: 4 o
Datum: 1.11.2009 2 51E-006 | /-/'_'/
Referenény ramec: GRF =
os x: ¢as GPS (s) 2.5E-006
os y: prvky gravitacného tenzora (s?)

2.49E-006 o |

941089200 941089600 941090000 941090400
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REFERENCNE RAMCE

7 7 e IRF - Inercialny referenény ramec
LNOF

LNOF- Lokalny ramec orientovany na sever

X IRF YIRF
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TRANSFORMACIA MEDZI REFERENCNYMI
RAMCAMI

VGRF — RVLNOF R’

GRF T
Vinor =R Ve R
ﬁ R,: EGG_NOM_1b
R=R,R,R,
IRF
Problém €. 1: Chyby menej
ﬁ R,: SST_PSO_2 presnych prvkov sa prenasaju do
vSetkych prvkov
EFRF Problem €. 2: Kedze chyba
_ merani sa zvacsuje pre dlhé
1T Ryt EGG_TRF_2 vinové dizky, mdZe sa pri

transformacii stat, ze sa tato
L NOF chyba kontaminuje aj vinové
diZky v pracovnom rozsahu
gradiometra
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VYPOCET PORUCHOVEHO TIAZOVEHO
TENZORA

poruchovy CI'}:V- normalny U, = grad(gradUg)

tiaZovy gravitacny
tenzor tenzor
(vypocCitame) paramevtre’
referenéného

a,GM,J,  elipsoidu WGS-84

(2 s () e st Bswien s
Ug(§0,l’)_¥ + % 6C60 %S 6(¢)_%Sln4(¢)+%51n2(¢)_%)
2] o) 23520 o)+ 2 ) o)+ |
Cry =g =(~1)" 3¢’ (l—n +5”Jiz’oj (Wellenhof a Moritz, 2005)
| | (2n+1)(2n+3) e
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VYPOCET PORUCHOVEHO TIAZOVEHO

TENZORA
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VYPOCET PORUCHOVEHO TIAZOVEHO
TENZORA
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VYPOCET PORUCHOVEHO TIAZOVEHO

TENZORA
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VYPOCET PORUCHOVEHO TIAZOVEHO
TENZORA

pre r=6631233,5710 m

dI°] 1. &len[s7] |2. &len [s7]|3. &len [s7][4. Elen [s71(5. Elen [57]
0 -8,213E-09 | -3,120E-11|-1,152E-13 |-3,516E-16|-3,654E-19
3 -8,027E-09 |-2,886E-11|-9,726E-14 |-2,594E-16|-2,226E-19
10 -7 ATIE-09 | -2,213E-11 | -4, 872E-14|-2,997E-17| 9,604E-20
15 -0,504E-09 |-1,194E-11| 1,589E-14 | 2,189E-16 | 3,439E-19
20 -5,332E-09 3,162E-13 | 7,702E-14 | 3,575E-16 | 3,256E-19
23 -3,813E-09 1,292E-11 ( 1,157E-13 | 3,101E-16 | 4,799E-20
30 -2,054E-09 | 2,405E-11 | 1,192E-13 | 9,469E-17 |-2,795E-19
35 -1,070E-10 3,205E-11 | 8,470E-14 |-1,828E-16(-3,997E-19
40 1,968E-09 3,058E-11 | 2,07/9E-14 |-3,789E-16(-2,051E-19
45 4,107E-09 | 3,381E-11 |-5,473E-14 |-3,836E-16| 1,709E-19
a0 6,247E-09 2,655E-11 (-1,193E-13 |-1,783E-16| 4,415E-19
23 8,322E-09 1,426E-11 (-1,517E-13 | L A84E-16 | 3,774E-19
a0 1,027E-08 ([-1,950E-12 |-1,379E-13 | 4,356E-16 |-1,045E-20
B3 1,203E-08 [-2,051E-11(-7.521E-14| 5,224E-16 |-4,532E-19
J0 1,355E-08 [-3,952E-11| 2,001E-14 | 3,238E-16 |-2,958E-19
75 1,478E-08 [-5,698E-11| 1,469E-13 |-1,237E-16(-2,451E-19
20 1,569E-08 (-7, 100E-11| 2,297E-13 |-6,711E-16/| 4,773E-19
85 1,624E-08 |-8,007E-11| 3,398E-13 |-1,116E-15| 1,190E-18
90 1,643E-08 [-8,321E-11| 3,687E-13 |-1,286E-15| 1,485E-18
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VYPOCET PORUCHOVEHO TIAZOVEHO
TENZORA

T-V-U Aby vyraz platil, tenzory na pravej strane musia byt vyjadrené
: v rovnakom suradnicovom systéme.

Ug sme si vyjadrili vo sférickych suradniciach, ale V je z merania GOCE zname

v Kartezianskych suradniciach. S vyuzitim Clankov (Koop a Stelpstra, 1989) a
(Casotto a Fantino, 2009) sme odvodili:

2
V,, =r'V,—rVv,

_ 2 : . A, r) su sférické
Vp =1 cos(@)Vy, —Tsin(p)V, ggocer{trické
V, =1V, +V, suradnice a (x, Y, z)
: su Kartezianske
V,, =r"cos’ (CD)Vyy +r sm(gp) COS(¢)VX —~rcos’ (gp)VZ suradnice ramca
V, =r cos(qp)VyZ +cos(g0)Vy LNOF
Vrr :VZZ
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VYPOCET PORUCHOVEHO TIAZOVEHO
TENZORA

Mapa prvku T, pocitana v bodoch
merania druzice GOCE
0.6

. s . 0.5
Peridda merania:

od 1. 11. 2009 do 31. 12. 2010
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TRANSFORMACIA PORUCHOVEHO TIAZOVEHO
TENZORA A POKRACOVANIE NADOL

R :
E-U (r,n//,R)dQ
& 254.9 km
Merana veli¢ina \‘ / . §,
Neznama veli¢ina . .
~__ el T 240km

T(I’,Q)z%iAg (aia‘//i)S(ti:aiol//i)As(ai,‘//i)

| = Ax+¢ inverzna uloha

% =(ATPA) APl odhad MN$
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