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Q Motivacia:

| Release2 | Release4 | Release5 | Releases |

- EGG_NOM_2
- EGG_IAQ_1b
Inputs - SST_PSO_2
- tide model, ephemeris, Earth rotation parameters
- A priori gravity field model for signal covariance modelling
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Vztah medzi vySkovou anomaliou a poruchovym potencialom definuje Brunsov vzorec:

i )




.2 Tedria

Vztah medzi vyskovou anomaliou a poruchovym potencialom definuje Brunsov vzorec:

i )
v

Poruchovy potencial na povrchu Zeme z druhych derivacii poruchového potencialu vieme vypocitat ako (Martinec 2003):

4% Top (2n+1) 1 , ,
T (r, Top €2 j{z /1) (n+1)(n+2) n,O(COSl//)}TZz(r,Q )d<Y,
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o 2n+1 1 ’ ’ "~ ’ '
TV (r Fropr €2 Tp I{Z ( /r)(3+3) T njl(cosz//)}[sz(r,Q)cosa ~T,,(r,Q)sina }dQ,

Top

HH Top (2 + 1) 1 4 ' 4 (AP ! ’
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‘ Teodria: Metdoda spektralneho vahovania (priklad pre VV)
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Teodria: Metdda spektralneho vahovania (priklad pre VV)

Tato metdda je zaloZena na minimalizacii chyby medzi obecnym odhadom vyskovej anomalie a jeho teoretickej hodnoty:
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(2 ' Tedria: Metoda spektralneho vahovania (priklad pre VV)

Tato metdda je zaloZena na minimalizacii chyby medzi obecnym odhadom vyskovej anomalie a jeho teoretickej hodnoty:

~

g;”:é/_é/l

kde obecny odhad vySkovej anomalie v spektralnom tvare z VV zloZky gravitacnych gradientov je definovany ako:

?W(Q)—@J. Ni (2n+1) L P (cosw)T, (r Q’)dQ’—ANmea Bt (T (r, M +e (r Q'))
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(2 Teoria: Metdda spektralneho vahovania (priklad pre VV)
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Chyba medzi obecnym odhadom vyskovej anomalie a jej teoretickou hodnotou sa da prepisat do tvaru:

Nmax
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Teodria: Metdda spektralneho vahovania (priklad pre VV)
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Teodria: Metdda spektralneho vahovania (priklad pre VV)

Derivujme strednu kvadratickt chybu podla spektralnej vahy:
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(2 ' Tedria: Metoda spektralneho vahovania (priklad pre VV)

Derivujme strednu kvadraticku chybu podla spektralnej vahy:

o’ (Q)
————=23 a,Bl07,+2 3. t{a,t~1)c,,.
Cln n=2 n=2

PoloZenim predchadzajiceho vyrazu rovné nule a naslednou upravou dostaneme vztah pre spektralnu vahu:
t c
an — > n-—n >
(tn ) Cn + Bnai,n

Pitonak et al. Validacia gridov gravita¢nych gradientov pomocou vy$kovych anomalii v Norsku, Cesku a Slovensku 8/21




(2 )\ Metd6da spektralneho vahovania: Odhad pomocou jednej skupiny
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(2 ' Metdda spektralneho vahovania: Odhad pomocou dvoch skupin
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(2 | Metdda spektralneho vahovania: Odhad pomocou jednej skupiny

) ’ ’ 7:0( (r’ QJ)’ ,I;’}’ [r’ Q’)J
T;Z (r’ Q ) T‘(Z (r’ Q )’ Y}Z (r’ Q ) 7’;}} (r’ Ql)
a’k alik i

)
ijk = (VV, VH, HH)
jik = (VH, VV, HH)
kij = (HH, VV, VH)

Nmax
(VV,VH ,HH) Q — 1 aVV,VH,HH 2n+1 B(VV)P CcoS r’Ql dQl
4 n n n,0 v/ zZ
Q' n=2
1 max . , ,
t— > a" M (2n+1)BYP, 1(cosz//)[TXZ (r,Q)cosa’'-T,,(r,Q)sina ]dQ
727/0' n=2 '
1 NmaX .
+4—j a™"""M(2n+1)BU"DP. (cos W)[(TXX (r.Q)-T, (r,Q’))cosZa’ —2T, (r,Q’)sta’]dQ’
717/9 n=2 ,
" 0ot 0o,
n T \2 2 2 U T 2 2 ’
(61) &2 60 +(t) 6o +(tr) 5262, (6h) &2 50 +(t) Grn +(tr) G262,
k=2 —2
akij tn O-n,io-n Ji
no i =2 —2 i\ —2 —2 k\? =2 —2
(tn) O-n jo-n,k +(tr{) anan,k +(tn) o-nlan,j
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{ 3 | Numericky experiment: Testovacie oblasti
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Q Numericky experiment: Vypocet omission error

Cesko a Slovensko:

EGM2008 SDWC EGM2008 ACE2 (30”)+ AW3D30 (1)
0 2 N =10:10:240 2160 ~660000
Norsko:
EGM2008 SDWC EGM2008 ACEZ (30”) + ACE2 (3”)
0 2 N =10:10:240 2160 ~220000

AG(Q)=¢,, ()~ (&0 5" () + & (@) + i e () + S it . ()

1
Eemz008 _ GM L < " AL EGM2008 2+ AGEGM2008 (i 2\ B .
§(N+1) 2160 — Z Z - nm cosma+NRo, sinm nm (Sln§0)

n=(N+1) m=0



Q Numericky experiment: Vypocet omission error

- Chyba vynechania sférickych harmonickych koeficientov je poc¢itana pomocou rezidualneho terénneho modelu
Detailed RTM height (m)

Detailed DEM (m) Detailed REF (m)
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AW3D30 (Tadono et al. 2014, 2016)

DTM2006.0 (Pavlis et al. 2007, N = 2160)
ACE2 (Berry et al. 2010, 2019)




{ 3 Numericky experiment: Vypocet omission error

Newtonov integral:

V(¢,/1,F)=GJ P((P,ﬂ,r)

(@, A,r,@" ,A',1r")
A FHE ‘ p=2670 kg/m3
5 B L

2K r; <0.1° - polyhedron (AW3D30, ACE2)

L

: r, < 0.5° - hranol (AW3D30, ACE2)

r; < 1°-tesseroid (AW3D30, ACE2)

v ‘ ' ’ r, < 3°-hmotny bod (ACE2 30 arc-sec)
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( 4 ) VysledKky: Cesko a Slovensko (jednotky cm)

Pitonak et al.

'A% VH HH (VW VH)  (VV,HH)  (VH HH) (VV,VH, HH)
SDWC r2 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std | 16.3/16.3 | 17.5/17.5 | 17.6/17.6 | 17.5/17.5 | 17.6/17.6 | 17.6/17.6 | 17.6/17.6

max 86.2/86.2 @ 83.1/83.1 @ 82.8/82.8 @ 83.1/83.1 | 82.8/82.8 | 82.8/82.8 | 82.8/82.8

min | -46.9/-46.9 | -48.9/-48.8 | -49.1/-49.0 | -48.9/-48.8 | -49.1/-49.0 | -49.1/-49.0 | -49.1/-49.0

mean -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0
SDWC r4 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std | 12.0/12.0 | 11.9/11.9 | 12.3/12.3 | 11.9/119 | 12.3/12.3 | 12.3/12.3 | 12.3/12.3

max | 96.5/96.5 | 96.3/96.3 | 97.5/97.5 | 96.3/96.3 | 97.5/97.5 | 97.6/97.7 | 97.6/97.7

min | -43.4/-43.4 | -44.6/-44.6 | -49.4/-49.4 | -44.6/-44.6 | -49.4/-49.4 | -49.3/-49.3 | -49.3/-49.3

mean -0.0/-0.0 | 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
SDWC r5 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std | 9.9/9.9 | 10.0/10.0 | 9.5/9.5 | 10.0/10.0 | 9.5/9.5 9.5/9.5 9.5/9.5

max 106.6/106.6/106.6/106.7/105.0/105.0/106.6/106.6/105.0/105.0/104.8/104.8/104.8/104.8

min | -44.0/-44.0 | -43.0/-43.0 | -44.0/-44.0 | -43.0/-43.0 | -44.0/-44.0 | -44.2/-44.2 | -44.2/-44.2

mean -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0
SDWC r6 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std | 8.8/8.8 8.8/8.8 8.7/8.7 8.8/8.8 8.7/8.7 8.7/8.7 8.7/8.7

max |102.5/102.5/102.0/102.0/102.4/102.4/102.0/102.0/102.4/102.4/102.4/102.4/102.4/102.4

min  -51.2/-51.2 | -51.3/-51.3 | -50.9/-50.9 | -51.2/-51.3 | -50.9/-50.9 | -50.9/-50.9 | -50.9/-50.9
mean -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0
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{ 4 Vysledky: Norsko (jednotky cm)

'A% VH HH (VW VH)  (VV,HH)  (VH HH) (VV,VH, HH)
SDWC r2 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM
std | 20.4/20.4 | 19.6/19.6 | 19.5/19.4 | 19.6/19.6 | 19.5/19.4 | 19.5/19.4 | 19.5/19.4
max 89.3/89.4 | 84.6/84.7 | 84.6/84.7 | 84.6/84.7 | 84.6/84.7 | 84.6/84.7 | 84.6/84.7

min  -67.6/-67.5 | -58.2/-58.2 | -58.4/-58.4 | -58.2/-58.2 | -58.4/-58.4 | -58.4/-58.4 | -58.4/-58.4

mean  0.0/-0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
SDWC r4 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std | 13.8/13.8 | 13.6/13.6 | 12.8/12.8 | 13.6/13.6 | 12.8/12.8 | 12.8/12.8 | 12.8/12.8

max = 46.5/46.6 | 48.7/48.8 | 46.8/46.9 | 48.7/48.8 | 46.8/46.8 | 46.9/47.0 @ 46.9/47.0

min  -45.2/-45.1 | -51.0/-51.0 | -50.7/-50.7 | -51.0/-50.9 | -50.8/-50.7 | -50.6/-50.6 | -50.6/-50.6

mean 0.0/-0.0 | -0.0/-00 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0 | -0.0/-0.0
SDWC r5 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std  11.2/11.2 | 10.7/10.7 | 11.0/11.0 | 10.7/10.7 | 11.0/11.0 | 11.0/11.0 | 11.0/11.0

max 39.6/38.0 | 39.2/37.0 | 40.0/37.8 | 39.2/37.0 | 40.0/37.8 | 39.9/37.7 | 39.9/37.7

min  -31.7/-33.8|-31.2/-32.0 | -30.4/-31.1 | -31.2/-32.0 | -30.4/-31.0 | -30.5/-31.1 | -30.5/-31.1

mean 0.0/0.0 | -0.0/-00 | 0.0/00 | -0.0/-00 | 0.0/0.0 0.0/0.0 0.0/0.0
SDWC r6 (N 2-240) + EGM2008 (N 0-2) + EGM2008 (N 241-2160) w/o RTM

std  9.3/9.3 | 9.3/9.3 9.4/9.3 9.3/9.3 9.4/9.3 9.4/9.3 9.4/9.3

max 33.5/33.6 | 33.3/33.4 | 33.5/33.6 | 33.3/33.4 | 33.5/33.6 | 33.5/33.6 | 33.5/33.6

min  -33.4/-33.4 | -33.1/-33.1 | -32.6/-32.6 | -33.1/-33.1 | -32.6/-32.6 | -32.6/-32.6 | -32.6/-32.6
mean 0.0/-0.0 | 0.0/0.0 | -0.0/-00 | 0./00 | -0.0/-0.0 | -0.0/-0.0 A -0.0/-0.0
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Vysledky: Cesko a Slovensko
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Vysledky: Norsko
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Zaver

- Metdda na validaciu oficidlniho produktu GOCE Level 2 SPW_GRD_2_ bola prezentovana,

- ziadne signifikantné rozdiely medzi globalnymi tiaZzovymi modelmi pocitanymi pomocou space-wise
approach a produktom SPW_GRD_2_ neboli pozorované,
Celkové zlepSenie medzi jednotlivymi vydaniami (v %)
60

& Cesko a Slovensko ® Norsko
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- GRD SPW 2 release 6 produkt moze byt zaujimavy pre geodeticku a geofyzikalnu komunitu.
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Validation of Space-Wise GOCE Gravitational Gradient Grids
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Vlastni program konference zacne ve stfedu 6. zafi a bude pokracovat do ¢tvrtka 7.
z&fi 2023. Informace o konferenci najdete na téchto strankdach a taktéz skrze udéalost

Martin Pitoﬁék1 - MiChaI gF’rla‘kz ' Vegard Ophaugs ' ove C‘ D' omang4 * izi::}izot:jegvych strankach najdete veskeré informace tykajici se témat Yéf:gﬂé?lga na 26 kartograﬁckou kamferencly Penly

P I N 2 k1 konference, organizacnich naleZitosti ¢i termini pro registraci. Sekce registrace a
ave ova prijimani prispévki na konferenci budou oteviené v inoru 2023. Termin pro véasnou
registraci a zaplaceni snizeného vloZného je stanoveny na kvéten 2023. Clenové
Ceské kartografické spolecnosti budou platit snizené vlozné. Organizatori (Katedra
geomatiky FAV ZU) pfivitaji veskeré podnéty a zdjemce o spoluprici. Té$ime se na
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Na konani konference se podili:

Ceska kartograficka spole¢nost

AbStl’act Katedra geomatiky Zapadoceské univerzity v Plzni
The launch of gravity-dedicated satellite missions at the beginning of the new millennium
led to an accuracy improvement of global Earth gravity field models (GGMs). One of 25kk.zcu.cz

these missions was the Gravity field and steady-state Ocean Circulation Explorer (GOCE)

Dakujem za pozornost
pitonakm@ntis.zcu.cz

Podakovanie: Terestrické data na GNSS/nivelacnych bodoch boli poskytnuté Geodetickym a kartografickym tstavom v
Bratislave, Ceskym tfadem zemémérickym a katastralnim v Prahe a Norwegian Mapping Authority v Hgnefoss. Vypocty
boli vykonané pomocou vypoctovej a uloznej kapacity Metacentra.
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