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Attekintés

® Szamitasok geopotencialis modellekkel
® Spektralis eljarasokon alapuld szoftverek
® | KN kollokacio szamitasa

® Terephatas szamitasa

® Arapaly korrekciok

® Urgravimetria




Szamitasok geopotencialis
modellekkel

® gombfuggvenysor fokszama szerint

alacsony fokszamu (n, ., = 720) modellel vegzett
szamitasra alkalmas programok

magas fokszamu (n_. = 2190) EGM2008

max

modellel végzett szamitasra alkalmas programok

® szamithato mennyiségek szerint
geoid

nehézségi rendellenessegek, fuggovonal
elhajlasok

gravitacios gradiensek



Geopotencialis modellek
egyutthatoi — ICGEM

® |nternational Centre for Global Earth Models
(ICGEM)

® http://icgem.gfz-potsdam.de
® |AG egyik szolgalata

® szolgaltatasok
® geopotencialis modellek adattara

¢ |etolthetd modell egyutthatok
® online szamitas és abrazolas

TCGEM

A


http://icgem.gfz-potsdam.de/

Szamitas
ICGEM

EGM2008
N, . = 2190

T,, vertikalis gradiensek
0.05°-0s racsra 10011 pontban

generating institute
generating date
product_type

body

modelname

max used degree
tide system
functional

zero _degree_ term
unit

refsy=sname
gmrefpot
radiusrefpot
flatrefpot
omegarefpot

normal potential
long lat_unit
latlimit north
latlimit south
longlimit west
longlimit east
gridstep

latitude parallels
longitude parallels
nunker of gridpoints
gapvalue

weighted mean
maxwvalue

minvalue

signal wrms

grid format

gfz-potadam
2014/12/05
gravity field
earth
egm2 008
21390
tide free
second r derivative
included
Eotwvos
EGM2008
3.98600441500E+14 m**3/s**2
63T8136.580 m
3.352805466344294E-03
7.29211500000E-058 1/=
6.263685566928820E+07 m**2/a**2
degree
45 000000000000
45.500000000000
16.000000000000
23.000000000000
0.50000000000000E-01
T1
141
10011
9999.,0000
.5042505E-02 Eotvos
. TE35010E+02 Eotwvos
-1.3663469E+02 Eotwvos
2.4365758E+01 Eotvos
long lat_walue

[

longitude latitude second r derivatiwve
[deg.] [deg. ] [Eotwvos]
end of head

16.0000 490000 -2.4485936805380
16.0500 490000 -4 _ T05300305755
16.1000 490000 -1.18687T77102189
16.1500 490000 6.094113167307
16.2000 490000 11.201697621090
16.2500 490000 10.888636989972
16.3000 490000 6.900276764058
16.3500 490000 1.624658180523
16.4000 49,0000 -5.849261922088
16.4500 490000 -16.962504T707332
16.5000 4590000 -27.943565875273

(1/298.25768600000)



brazolas - ICGEM
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Abrazolas — ICGEM
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Gombfuggvenysorral szamito
Euler programok

® geopot.e eljaraskonyvtarban
www.agt.ome.hu/gtoth/doktmat/Euler-egyeb.zip
szort es racs pontokban is szamol

® szamitott mennyisegek (FFT-vel is):
geoidmagassagok
nehézsegi rendellenessegek
Eotvos-tenzor 0sszes eleme

Eotvos-tenzor riranyu 1. és 2. derivaltjai

a fentiek hibai a gombfuggveny-egyutthatok hibai
alapjan


http://www.agt.bme.hu/gtoth/doktmat/Euler-egyeb.zip

EGM2008 geopotencialis
modell

® Az NGA (National Geospatial- Intalligence
Agency) legujabb fejlesztest modellje

® 2160 fokig es rendig (tovabbi 2190 fokig a
2160-nal nem nagyobb rend( tagok)

e 4802666 C__es S  egyutthato

® hosszu hullamu 0sszetevok a GRACE
muholdak merései alapjan

® 5'x5 felbontasu nehézsegi adatokat
tartalmazo adatbazis



EGM2008 geopotencialis
modell

¢ SRTM (Shuttle Radar Topographic Mission)
30°'x30’ felbontasu topografiai adatbazis az
északi szelesség 60°-tol a deli szélesseg
58°-ig

® északi és a déli sarkok kornyezetében az
ICESat mérései

® kozepes tengerszint (MSS és DOT) az
altimeteres méresekbol a nehézsegi
rendellenességek szamitasahoz



Az 5’'x5’ nehézseégi S
rendellenessegek adatnyereési soet
forrasai

ArcGP
981567

Contrib. 5 min.
273648

NGA LSC
1303927
Fill-in
946479

GRACE-only
973787

Alt. SIO/NOAA
3108803

Alt. DNSCO07
1578783

Alt. Combined
164206

0 30° 60° 90" 120° 150° 180" 210° 240° 270" 300° 330" 360°



EGM2008 nehezsegi cetc.
rendellenességek 3t

0 30° 60° 90" 120° 150° 180" 210° 240" 270° 300° 330°



GGMplus nagyfelbontasu
nehézsegi eroter modell (Hirt)

¢ 200 m-es felbontasban geoid, ¢, n, Ag
(£ 60°-0s szelessegig a kontinensekre)

GGMplus Geaid (m)

GEMplus Gravity disturbances (mGal)
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Gyors és egyszeru EGM2008

geoidszamitas

® AllTrans EGM2008 Calculator
(Hans-Gerd Duenck-Kerst)

® pontonkénti és racs
szamitas

¢ Kkulonbozb felbontasu (107,
2.5°, 1) input racs

EGMZ008 Gridmaker

Grid-Area

Lat [] [ | (-90° to +907]
Lon[’] | | [-360° to 360°)
Spacing:  Lat[]| | Lenl] |

(%) Bi-Quadratic Interpolation
() Bi-Linear Interpolation

() Triangulation
() Nearest Meighbour

EGM2002 File Calculation

C:ADocurents and Settingz\ TG, TGEY4D okumentumak okt Fiz Geodigua

C:ADocurents and Settingz\ TG, TGEY4D okumentumak okt Fiz Geodigua

| IrputF

Format nput-File:
(#) Tewtfile: Lat Lon
() Textfile: Lon Lat
() Tewtfile: Pt-Mumber Lat Lan
() Textfile: Pt-Mumber Lon Lat
() Textfile: GGA from GPS

(#) Bi-Quadratic Interpolation
() BiLinear Interpolation
() Triangulation

(") Mearest Meighbour

un]a‘ AllTrans EGM2008 Calculator (c) H.-G. Duenck-Kerst

3

EGM2008 Manual Calc | EGM2008 Gridmaker | EGM2008 File Calc | Info
EGRZ2008 Manual Calculation
Latitude [*] 47 50000000
] Calc!
Laongitude [*] 15920000000
IIndulation [m]
Bi-Gluadratic: 433555 Clear
Bi-Linear 433509
Triangulation 433559
Mearest Meighbor | 432440

() Internal Database {10' x 107

(2]

() External Database (EGM2003-File)

EGM-File ||:|'|,{app]> YWnd_min2, 5x2.5_eam2008_isw=82_WG584_TideFree
1'% 1' Grid
{325 % 2.5 Grid
10" % 10' Grid

|

Big Endian

Help




A szamitott EGM2008-as
geoidkep (1’ x 1’-es racs)




Az EGM2008 modell illeszkedése
340 OGPSH pontban

s (m)

0.400

. ’”|"|‘W|W! C TV T
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Az EGM2008 modell illeszkedése | 22::
340 OGPSH pontban




eltérés (m)

Az EGM2008 modell illeszkedéese
95 dujonnan szintezett OGPSH
pontban
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0.200

0.150
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Az EGM2008 modell illeszkedése
95 OGPSH pontban

atlagérték | min. érték | max. érték | szoras
(m) (m) (cm)

95 OGPSH pont 0.061 -0,055 0,221 5,3




000
0000
A K-pontok magassagvaltozasa a | :2:°
o0
KMO 1. és 2. mérése kozott :
KMO: Kelet-Magyarorszag északi
részét lefed6 8, 9, 10-es poligon
1. epocha: 1975-1978
2. epocha: 2007-2009 I, X,
SaY SIS S ?
f’}; -\ 3 R 2
P e £ -
N +15 em
+10ecm
+5 cm
s
I.J_f 15 em

Busics Gy (2010): Az EOMA ujramérésenek elbzetes
eredmeényei az elsé harom poligonban. Geomatikai
Kozlemények XllII/2, 141-148. o.



GrafLab

® Matlab program, grafikus felulettel

IAG Commission 2: Gravity Field P

JWG 2.8: Modeling and Inversion of Gravity-Solid Earth Coupling (joint with Commission 3)

Home Software Relevant Papers Group Letters

GrafLab

GrafLab (GRAvity Field LABoratory) is a MATLAB-based graphical user interface program for computing
functionals of the geopotential up to ultra-high degrees and orders, which allows:

—evaluation of 38 functionals of the geopotential up to ultra-high degrees and orders,

— evaluation of commission error of 26 functionals using full variance-covariance matrix of spherical
harmonic coefficients,

— depiction of the computed data on a map.

® source code (version 2.0.1)

® input and output data for the test computation

® user manual

® Bucha, B., Janak, J., 2013. A MATLAB-based graphical user interface program for computing
functionals of the geopotential up to ultra-high degrees and orders. Computers & Geosciences 56,
186-196, hitp://dx.doi.org/10.1016/j.cage0.2013.03.012

& Definition of functionals of the geopotential used in GrafLab software

® |ist of changes in GrafLab (updated September 12, 2017)



isGraflLab

® Matlab program, grafikus felulettel

IAG Commission 2: Gravity Field P

JWG 2.8: Modeling and Inversion of Gravity-Solid Earth Coupling (joint with Commission 3)

Home Software Relevant Papers Group Letters

isGrafLab

isGraflLab (Irregular Surface GRAvity Field LABoratory) is a modified version of GraflLab that allows accurate
and fast computation of functionals of the geopotential on dense grids at irregular surfaces such as the Earth
surface. isGrafLab employs the highly efficient lumped coefficients approach for the evaluations at regular
surfaces (the sphere or the ellipsoid of revolution), and the Taylor series expansions to continue these
functionals to the irregular surface. All the other options available in GrafLab, such as the employment of
three different approaches to compute the fully normalized associated Legendre functions, the graphical
user interface or the possibility to depict data on a map, are also available in the new software.

source code (version 2.0.1)

input and output data for the test computation

user manual

Bucha, B., Jandk, J., 2014. A MATLAB-based graphical user interface program for computing
functionals of the geopotential up to ultra-high degrees and orders: Efficient computation at irregular
surfaces. Computers & Geosciences 66, 213-227, hitp://dx.doi.org/10.1016/].cageo.2014.02.005

® |ist of changes in isGrafLab (updated September 12, 2017)



GMT (Generic Mapping Tools)
és Mirone

® felhasznalobarat grafikus felulet a GMT-hez

http://w3.ualg.pt/~jluis/mirone/
tovabbi kepessegekkel is rendelkezik

sokféle racs adatformatumot képes kezelni:

GMT/Netcdf, SURFER 6/7, Encom, Arc/Info, ENVI raster, Erdas,
ESRI, Geosoft, GeoTIFF, JPEG2000, ENVISAT, DTED, SRTM,

USGS DEM, stb.

menteés pl. GoogleEarth .kmz fajlba
FFT spektrum, digitalis szlrés, képfeldolgozasi eljarasok,
georeferalas, rajzeszkozok, lemeztektonika, szeizmolodgia

(fészekmechanizmusok), cunami terjedés, rugalmas
deformacioé szamitas, domborzatelemzés, vetuletek, ....
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A Mirone munkafelulete

J Chadat\egg97hulegg97HU.grd

Image Tools Draw Datasets Geophysics Grid Tools Help

Preferences

Mew empty window
Background window k

Open Grid/Image »

Open a 2D array .mat file
Open Cverview Tool
Open Session

Save Image As... 4
Export... (screen capture) ¥

Save Grid As... »
Save As 3 GMT grids (R,G,B) »

Save GMT script 4
Save As Fledermaus Objects  #
Save Session

Print Setup

Print...
FilaRa]

16 17

sO0&2 QME 8 A

< éb™HE O 2

GMT Grid
surfer 67 grid
Encom grid
Mani grid

Arc/Info ASCII Grid
ArcfInfo Binary Grid

BSE Mautical Chart Format
EMVI Raster

Erdas (.img)

Geosoft GXF

GeoTIFF

ECW

MrSsID

JPEG2000

EMVISAT
AVHRR

Digital Elevation ¥
Generic Formats

18 19 20

21

|.| 16 .7383. 48 9535 = 43 685




GRAVSOFT programrendszer

® 49 onall6 FORTRAN nyelven irt program (1973-
2012)

® SzerzOi C.C. Tscherning, R. Forsberg, P. Knudsen
(Dania), D. Arabelos (Gorogorszag)
adatok kezelése
interpolacio (pontbeli és racs)
gombfuggveény sorfejtés
terepi korrekcio szamitasa
Stokes integral
spektralis eljarasok
LKN kollokacié (gombi és sik)
altimeteres méresek feldolgozasa




GRAVSOFT programok Python
grafikus felulete

® 25 onallo program grafikus felulete

PyGravsoft Launcher - Gravity field programs

3D Applizations
COVEIT Covariance Fitting ERMPCOY Empirizal Covariance E ztimation
GEOCOL Geodectic Collocation GEOGRID Gridding or Interpalation of Iregular Distibuted Data
GEOQIP Grid Interpolation GEQEGH Gravity bModel Evaluation
STOKES Space Domain Integration for Geoid or Deflectionz of the Yertical TC Gravimetric Terrain Effects
2D Applications e
SPFOUR Spherical Multiband FFT far Gravimetnic Computations TCFOUR Termain effect computation by FET
COWFFT E stimation of 20' Covariance Functions Uzing FFT GEQFOUR Flanar FFT for Grawity Field Modelling
GFFIT Fitting Flat-earth Covanance Function to Grawvity D ata GPCOLT Flat-earth Collocation
FITGEQID Fit zurface to GPS leveling
Service Programs
SELECT Select, Thin and/or &wverage Data GEOMaIM 2 pointz; Diztance and Azimuth or Beverse
TRAMS Tranzformation of Coordinates to or from a 20 or 30 Sestem MZZETA Tranzformation of Geoid Heights to Height Anomalies
FCOMP File Comparizon G2SUR Converzion of GRAVSOFT Gndz to SURFER Format
GEIM Convert Grid ta Binamy or Beverse GCOMBE Conbining Twa Grids
TCGRID DT Gridz and Mean Terain Surfaces for BT Method GLIST Corvertz grid file ta list file




GEOEGM - gombfuggvenysor
szamitasi pelda

GEOEGM - Gravity Model Evaluation

Select reference zystem 3 - GRSE0
T - Best cument
Input gravity model filepath: | data/EGM 2003 12130 ZeraTi Browse | 7 9 B TS 0 B EEEE UL TN
&re the coefficients formatted’? Tes Mo 03 -DEFLECTION OF THE WERTICAL, MERIDIAM COMP,
04 - DEFLECTION OF THE WERTICAL, PRIME WERTI.

| nput format [215,2025.15] 12 - GRAYITY DISTURBANCE
Input GM, zemi-major axiz [M]: 3986004415014 B378136.3 13- GRAVITY AMOMALY
e e e e 2190 15 -YERTICAL GRAVITY DISTURBAMCE GRADIEMT
Configure parameters ok
|nput datatype code: |'I1 j
Should a grid be uzed in computations Tez I M

Input gnd specification ; | ? , , .

[rput grid altitude [m] : | mas ad att| pUSOk IS
Input name of datafile [Gravsoft format); |na|:|ap.t:-:t M Iehetség esek pl .

, .

Should computed values be subtracted from obzerved  Yes I Mo

Data column number: | ﬂ 22 — W
Shiould statiztics be autput e | I Mo W

Input hiztogram bin size 24 _ W
Output ta file Yes [ [a] XX

M arme of file to hold result; |na|:|a|:|EI3I'-.-12EIEIB.|:Ial Save as

37 -W_,W_ W_,2W , W,

zz’ Xz’ yz? Xy’

Fiunning options. Working in o hoeocol\pyGravsoft-273

[t Wirite zettingz || Run program | Help | . Stb .

eredmeny: 1 47.255690 18.619251 234.6 43.4904



GEOEGM input allomany

® geoegm.inp (csak haladoé felhasznaloknak!)

f

fftffftf

5 - GRS80

EGM

3.986004415D14 6378136.3 0.0 2190 ff t f
f

(215,2D25.15)

data/EGM2008 to2190 ZeroTide
ffff
-123340011-10.0tfffffffft
nadap.txt

25

nadapEGM2008.dat

t



STOKES - Stokes integral
szamitasa

STOKES - Space domain integration for geoid or deflection of t... |Z||E|r5__(|

Gnd file: |gra'-.fi.gri Browsze | ?
Station file: |statin:nns.dat Browze | ?
Dperation mode: 7 1: Stokes integration.

2 Yening-Meinesz

Remove mean?

Cap zize range [deagrees]: Qk

Running optiohe, “Working 1 c:hgeocolvpuGravsoft-273

Mame of file to hold resu |result.dat

it Wrike zettings Run program

GRAVSOFT racs adatok formatuma GRAVSOFT pont adatok
fejléc: formatuma

Py O, Apy Ay AQ, AN adatok (pontonként)

id, @, A (fok), h, adat1, adat2, ...

adatok (soronként E->D iranyban)
d,d_, ..d

nm

d,;, dpy, ... d,

m



GEOCOL - LKN kollokacio

B[/

GEQCOL - Geodectic Collocation

Select reference system 7 - Best cunent

Observation datazet parameters

Ihput code for oheervations: |13 ?
Ihput name of datafile [Grawsoft farmat]: |data#nmfa-egm95-tc.dat Browsze « ad atok 1

Obsgervation emraor: |D.1

Data column number: |1 ?

Second observation dataset parameters [optional]

Input code for observations:

Input name of datahile [Gravsoft format):

Observation emrar: |

Data column number:

Prediction type definition

MHurmber of already reduced equations: |D

Input code for predictions: |11

Should a gnd be uzed in computations I Ye: Mo

Input grid altitude [m] |D.EI

Should computed values be subhracted from observed  Yes | I Mo

Data column number

Should statistics be autput ez Ma
5.0

Input histogram bin size

Running options.

Gt “Wiite settings | Fun program ‘ Help |

Input name of predictionfile; |dataf‘nmzeta.dat Browse | 7
2

File to hold suspected gross emors: | Save as|?
File ta hald result: |grid1 1.exd Save as

Analytic covanance function defimtion

Input convarance model parameters: |-1 04000 3680 ?

Input error degree variance scale factor @ |1.EI 7 « kovarianCia mOde” megadésa
Input name of emar degree varance file: |dataa‘egm95.edg Browse

BH == adatok 2.

| @@= predikcio tipusa

Input grid specification : |54.5 AFR7013001 02 j

== rjcs/pontbeli adatok szamitasa

== redukciod, statisztika




GPCOL - LKN kollokacio ,,sikon”

GPCOL1 - Flat-earth collocation

Logarithmic covariance function definition

Convariance model parameters: 7.08.030.0

<«@== Kovariancia modell megadasa

Ohservation dataset parameters

Input code for observations: 03 ?
Input name of datafile (Gravsoft format): coordinates. dat Browse | ? « ad atok 1
Observation error: 2.0

Second observation dataset parameters (optional)

Input code for observations: 03 ?
Input name of datafile (Gravsoft format): Browse | ? « ad atOk 2 .
Observation error: 1.5

Prediction type definition

Input code for predictions: 03 « pred|kC|é tipusa
Should error estimates be computed fes Mo

Input file for error estimates: efile Browse

Should a grid be used in computations I‘res Mo

i L,

Input grid specification : 24 100 103 0.0166667 0,01656¢
Input grid altitude (m) : i
Grid file with varying heights: Browse | ? « réCS/pO ntbell ad atok SZém itésa
Input name of prediction point file (Gravsoft format):  |predictions.dat Browse
Blocked computations
Use blocked computatons? Yes o === kapcsolt blokkok szamitasa
Block boundaries: 24100 103
Size of blocks in latitude and longtitude: 11
Minimum number of abs. in central blodk: 3 j
Borders in latitude and longtitude: 0.6 0.6

Running options. Warking in C:\geocol\pyGravsoft\pyGraveoft-273

Mame of file to hold result: ofile Save as

Quit Write setlings | Run program | Help ‘




Egy pelda: a
geoidmeghatarozas lepései

® EGM96 geopotencialis modell
(GRAVSOFT/harmexp):

geoidundulaciok (egm96.n)
nehézsegi rendellenességek (egm96.9)
® Faye anomaliakat redukaljuk
geopotencialis modellel (dgfreet.grd)
terepi korrekcioval
® Maradek geoidundulacio FFT-vel (FFTGEOQID)

Indirekt hatas hozzaadasa
EGM96 geoidundulaciok hozzaadasa



EGM96 geoidundulacio
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k (m)

16




EGM96 nehézségi
rendellenességek (mGal) T
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Faye nehezségi
rendellenességek
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Terepi korrekciok (mGal)
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Terepi korrekciokkal reduk

Ag (mGal)




FFTGEOID (YeCai Li, 1994)

o

L TS T T T T T T T T T T o T T T O T T T O T T T B O L T T 3 B O T

B e G G e G i N P L
: FFTGECOID

sDopDonopDoDnpDhDoDDLoDooOoDDDoOoDDRDOODDOoODRODODDDROODDDODDDRODODDODDOOODDDODDDOODDI @
: transforms DG (gravity ancomalies) via Stokes formula into :
: GECID undulations :
: or propagates gravity ancmaly errors into gecid wvariances :
: by means of the fast Fourier transform :

s

: Author: Yecai Li H
: Supervisor: Michael . Sideris :

: Department of Geomatics Eningeering :
: The University of Calgary, Calgary :
: Alberta, Canada, TZN 1N4 :

: Autumn 1982/ Spring 1983 :

[ R e IR e P I I e e R I e T e e T e T e e e P I T e e T R e T T R e T e e T P T =

NOTE
In order to get con-line HELP,
GEGIDHLEP. DOC should be put in the same directory as FFTGECID does.

Program history:
Origin Code:
Yecai Li, Autumn 1982/Spring 1983
Modificaticons:
Yecai Li, June 1954
put more documentaticns.




Maradék geoidundulacio
FFT-veI (m) — FFTGEOID (Y. L|)




Maradék geoidundulacio
FFT-veI (m) GEOFOUR




Maradék geoidundulaciok
kulonbsége (m) a két programmal




Az eltérések oka

® A GEOFOUR program nem béviti ki a nehézség
rendellenességek tombjét 50% zérussal az un.
korkonvolucio elkerulésére
® a szeéleken az adatok ,0sszefolynak”
® a szamitott geoidmagassagok torzulnak

Korkonvollcio példa

M . 2N
Xnln] * h[n] komponensei

Xn[n]* hin]




Indirekt hatas (m)




Kész geoidmegoldas (m)

49

485
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Terephatas szamitasa

® TC, TCFOUR (GRAVSOFT)

® terephatast szamit mindenféle gravimetriai

mennyisegre
® prizma integralas

Ay

3 I o

Inner grid

outer grid

N

Help

1 gravity disturbance (dg) - moal

2 deflections (ksi, eta) - arcsec

3 height anomaly (ha) - meter

4 dag, ksi, eta

5 gravity anomaly {dg - ind.eff.)

& anomaly, ksi, eta, ha

7 tzz - vertical gravity gradient (z positive up)
8 box, tyy, tzz

9 all gradients.

QK

X




Terephatas szamitasa TC-vel

TC - Compute terain effect on gravimetric quantities

Station list file: stations.dat
Detailed elevation grid file: dtmfile 1.gri
Coarse elevation grid file: dimfile2.gri
Reference elevation grid file: dimfile3.gri
Data type: 5
Type of effect: 4
Placement of station: 1
Type of operation: 1

Data column {operation 2 or 3): 2
Density: 2.67

Maximum window:
Minimum computation distance of inner grid: 40.0

Maximal radius of computation 100.0

Mame of file to hold cuput: result.dat

Quit Write settings

40.0 60,0 0.0 10.0

Running options. Warking in C:\geocol\pyGravsoft\pyGravsoft-273

Run program

(=3
Browse
Browse

Browse

Browse

Save as

Help

Help fg

1 topographic effect
2 isostatic effec
3 terrain corrections
4 residual terrain effetcs
5 do, using precomputed terrain corrections to dist i’ km
{if tc-values are missing, ordinary rtm effects are computed)

Ok

Help Eq

0 station on terrain, change station elevation

1 do , thange terrain model

2 do , thange terrain model in land points anly

3 station free

4 station free, no spline densification
(dma spedial - if topography is above computation
level, the terrain effects will be computed at the
topography level in both mode 3 and 4)

Ok




Terephatas szamitasa polieder
modellbol

® PolyGrav

poliéder tomegmodellbdl mindenféle gravimetriai
mennyisegre terephatast szamit

Holstein kepletei P

T
P2 Fy
' 1U n

/&

i ”’/’:“‘\\ tlj hU - tlj X n
I N\
i lap potencial 1Gp2r ‘n; Zbl] r;;

t8megv. VV = GpZn Zby r;
eré

"""" ./ gravitaciés TIr=tp Zni Zbij
4 gradiensek ! J



EOV-X

Péelda: terephatas szamitasa a
Makadi teszt teruleten

194400 -
' g 1231 4.6 0.9 By s ‘3.0 53
'Y
194600 -
0.4 Y165 X001 Gkl o A 10 A
194400
194200 A terephatas a
5.5 749 [ 1)) Sl 484 NE 9.0 vizszintes
194000 — ~ gradiensekre
Sm-es
ol 2.1 3 o $112.8 S 37
193800 " _ Le_:_l:;l)rl‘)t’?lsu
=00
193600 1 5 i o 4 L
Horizontdlis gradiens 8.6 1.8 4.9 6.1 3.3 15
[Edtvos] | ' |
193400 — 10.0 B
—0.0 \
039 ﬁf i V6.6 3 9 076 7 5205
193200 ‘ S | ‘

\
! \ ! ! \ !
641200 641400 641600 641800 642000 642200 642400 64260\642800 643000 64320
EOV-Y



EU-DEM 25 m-es terepmodell
www.agt.bme.hu (EOV raszter)

QGlSexported A
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Arapaly hatas szamitasa

® Tamura (1987) arapaly katalogus: 1200 tag

® Hartmann-Wenzel (1995) arapaly katalogus:
12935 tag

ETERNA 3.4 arapaly szamito program
foldforgas
Ooceani arapaly teher hatasa a foldkéregre

¢ KSMO3 katalogus 28806 taggal
(Kudryavtsev, 2004)



Foldkéreg arapalya

http://geodesyworld.github.io/SOFTS/solid.htm

elmozdulas (m)

0.20 -

0.15 =

0.10 A
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Foldkéreg arapalya

2018.11.27.
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Urgradiometria (GOCE)




GOCE adatok online

(/

CDCE

ESA GOCE Virtual Archive

Home

GOCE Gravity Models

GOCE Level 2 Products

EGG_NOM_2 EGG_TRF_2 SST_PSO 2 SST_AUX 2 EGM_QLK_2I
Full Gravity Gradients
and GRIDS Curr—s_:nt baseil_ne Curr{:}nt — e Current baseline Current baseline Previous versions
Previous versions Previous versions

GOCE Level 1b products

EGG Quality Overview

SSTI Quality Overview

EGG_NOM_2 - Current baseline

= 2009
Monthly Quality Reports
= 2010
GOCE Level 2 products = 2011
GOCE Commissioning = 2012
products
= 2013
GOCE De-orbiting data
Thermospheric Data
VTGoce Data EGG_TRF_2 - Current baseline

Changelog

m 2009



GOCE User Toolbox
ESA

® GOCE User Toolbox (GUT)

® Level 2 GOCE adatok kezelése

geoid, nehézségi rendellenesség, fuggdvonal elhajlas

arapaly, max. gombfuggvény egyutthato fokszam,
referencia ellipszoid

kulonboz6 szirdk, kovariancia matrix kezelése
eredmeények osszehasonlitasa
® alapja: gombfuggvény sorfejtés

f(6,,r) Z[ JZ (cosO)[AC,, cosmA+AS, sinmA]

n=l) m=l)



3. generacios GOCE geoid sel:
GOCE adatokbol szamitott 5. generacios modell :.
ICGEM

,

http://icgem.gfz-potsdam.de/ICGEM/




BE News Sport \Weather Earth Future Shop

NEWS sclENCE & ENVIRONMENT ]L

Home UK @ Africa Asia Australia Europe Latin America Mid-East US & Canada Business Health B3

25 November 2014 Last updated at 12:37 GMT

Goce gravity map traces ocean circulation

By Jonathan Amos
Science correspondent, BBC Mews

A GOCE segitsegével
készitették el az eddigi
legpontosabb térképet a
Fold 6ceanjainak
aramlatairol

es sebessegukrol.
Uszobojak adataival
ellen6rizték és
pontositottak a
mUholdas meéréseket.



Magyarorszagra eso0 GOCE adatok

Vzz - gradiens - GOCE
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Diera Marcell



GeoRBF szoftver

* Gombi radialis bazisfuggvenyes
geoidmegoldast szamol

* Python/NumPy kod (1800 programsor)
* felhasznalhato adat tipusok

C’ Aga ga r]! WA’ nya sza WyZ

« Reuter racs generalas, kovariancia matrixok
szamitasa, abrak keszitése



Gombi radialis bazisfuggvenyes

geoid megoldas (fokszam: 200-1200)

3.5 6ra szamitas, 12 GB memoria
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