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AdriaArray :

Current initiative - expansion ofAlpArray (but missing gravimetric group)

O Croatia Seism. Survey

INGV Bologna

O ETH Zurich
Ooes, Italy

Resif-Sismob, France

O Barcelona, Spain
O Uni Wien, Austria

Uni Munich, Germany
O Uni Bochum, Germany
o Uni Twente, the Netherlands
O EPSS, Hungary
O Uni Kiel, Germany
O Norwegian Pool + UniZagreb
O Uni Ouly, Finland

Uni + PAS, Poland

Uni Aarhus, Denmark
~ UniHelsinki, Finland
O IRSM CAS Prague, CZ
O |G CAS Prague, CZ
’ A permanent BB stations
Aplanned permanent stations
/\ mobiee 88 stations




Motivation :

AlpArray i GGM wassuccessfullyusedto fill gapsin terrestrial data
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Bougueranomaly calculation from GGM (AlpArray ):
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The first pan-Alpine surface-gravity database,
a modern compilation that crosses frontiers
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lacks the erm for the atmosphenc comection because it is

already included in the GGM:

BAgomii, @, fg) =gcom(i, @, Ag) — yip, hg)
— dgnTM2006( A, @, BED (16)

where gooy 15 the gravity calculated from a particular
(3GM at the Earth’s surface (to be directly comparable with



ICGEM GFz

Helmholiz Centre

150 GOCO056s 2015 280 (see model), S Mayer-Girr, T. et al, 2015 gfc zip Calculate Show
149 GO_CONS_GCF_2_SPW_R4 2014 280  S(Goce) Gatti, A. et al, 2014 gfc zip Calculate  Show
14 2014 Gooe), S(Grace), @mw, Christoph et al, 2014 gfc zip Calculate  Show
147 ITSG-Grace2014s 2014 200 S(Grace) Mayer-Girr, T. et al, 2014 gfc zip Calculate Show
146 ITSG-Grace2014k 2014 200 S(Grace) Mayer-Gurr, T. et al, 2014 gfc zip Calculate Show
145 GO CONS GCF 2 TIM RA 2014 280 SiGore) Rrockmann 1 M &t al 2014 ofe zin Calrnlate Show

Gravity potential
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Definition of functionals of the geopotential

used 1n GrafLab software
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New CBA map forAdriaArray :

EIGEN-6C4 CBA [mGal]
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New CBA map forAdriaArray :

., XGM2019e_2159 CBA [mGal]

320
48 280
240
* 200
_ a4 160
j‘g 120
.*;: 42 80
40
40 0
L -40
38— 0
-160
34 -200
0 5 10 15 20 25 30
longitude [°]

Nogowg (2024), PhD. thesis



New CBA map for AdriaArray :

EIGEN-6C4 — XGM2019

50+

45

40

35—+

Nogowg (2024), PhD.thesis

15

20

25 30




Some questions about global gravity data:

1. Are we doing everything correctly when calculating CBA from GGM model8

2. What is the relationship betweersatellite (GOCE) gradients and GGM?



Bougueranomaly calculation from GGM (AlpArray ):

lacks the term for the illTI'.li]!-;phi:]'i-E comection because it is
already included in the GGM:
BAgom(4, ¢. he) =gcem(2., @, hg) — yle, hg)

— dgpTMaoel A, @, FIE), (16)

where gggy 15 the gravity calculated from a particular
GM at the Earth’s surface (to be directly comparable with

mean elevaty
Why don't we need RTM??? H.nEfac: Ion



Bougueranomaly calculation from GGM (AlpArray ):

lacks the term for the ﬂlmn!-;pti:ri-n:: comection because it is
already included in the GGM:
BAgom(4, ¢. he) =gcem(2., @, hg) — yle, hg)

— dgpTMaoel A, @, FIE), (16)

where gggy 15 the gravity calculated from a particular
GM at the Earth’s surface (to be directly comparable with

mean elevaty
Why don't we need RTM??? uEfa-_-: o

RTM does not contain any geological information!!!
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Bougueranomaly calculation from GGM:

What freely available and global data/grids can we compare it to?

GGMplus SRTM2gravity

(Free air disturbances) (Full scale and residual gravity)

W
Longtude (deg]

Hirt et al. (2013) Hirt et al. (2019)



SRTM2gravity products vs. Toposkand Vz4 (G-trend):

RTM (mGal)
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SRTM2gravity products vs. Toposkand Vz4 (G-trend) :

CBA (g_GGMplus and NTE+DTE_Toposk)




SRTM2gravity products vs. Toposk:
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2. What is the relationship between satellitd GOCE) gradientsand GGM?



Contributions to Geophysics and Geodesy Vol 53/4, 2023 (333-351)

1D along-track pre-processing of the
GOCE gravity gradients and nonlinear
2 .
Tzz(tunder| k )et al filtering of the radial components V.. in

spatial domain
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Contributions to Geophysics and Geodesy Vol 53/4, 2023 (333-351)

1D along-track pre-processing of the
GOCE gravity gradients and nonlinear
filtering of the radial components V.. in
spatial domain

TzzLunder |l 2k et al
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Department of Mathematics and Descriptive Geometry, Faculty of Civil Engineering,
Slovak University of Technology, Radlinského 11, 81005 Bratislava, Slovak Republic

ﬂ 2z (globally topo-corrected) - Why globally’?’??
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Near (up to 166.7 km)vs. global topographic effect in CBA and Tzz:

‘topo - corrected Tzz near vs. global

Deg

CBA near vs. global




Tzz (topo-corrected) vs. CBA:
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Upward vs. downward continuation:

Satellite height ~ 230 km

CBA UC 227 km

Tzz (topo-corr.) original
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