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Structure of the IGFS

International Gravimetric Bureau (BGI) — Director S. Bonvalot, Toulouse

International Geoid Service (1GeS) — Director R. Bazarghi, Milano

International Center for Earth Tides (ICET) — Director J. P. Barriot, Papeete

International Center for Global Earth Models (ICGEM) — Director J.Kusche, GFZ

International DEM Service (IDEMS) — Director P. Berry, De Mont Fort, UK

Technical Centre of the IGFS — chief geodesist S. Kenyon, NGA, USA

Upcoming: Global Gravity Project (supercunducting gravimeter net) — new service?
IAS — International Altimetry Service (link / coordination)

Central Bureau
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Objectives / Status of ICGEM

e collecting and archiving of all existing global gravity field models

- making them available on the web 107 listed 90 downloadable
e use of standardised format (self-explanatory)

e interactive visualisation of the models their differences and their time variation

e web-interface to calculate gravity functionals from the spherical harmonic models

on freely selectable grids (filtering)
e evaluation of the models &= ??

e recommendations €= ?7?
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Table of available Models

Data

Reference

download

AIUB-GRACEO2S

S{Grace

Jagagi et al, 2009

e

GGMO03C

Grace) G A

Tapley et al, 2007

GGMO03S

race

Tapley et al, 2007

AIUB-GRACEO1S

)
Js
)
)

Grace

Jagagi et al, 2003

EIGEN-5S

SiGrace Lageos)

Farste et al, 2008

EIGEN-SC

SiGrace Lageos) G A

Férste et al, 2008

EGM2008

SiGrace),

Favlis et al, 2008

ITG-Grace03

SiGrace)

Mayer-Glrr et al, 2007

AIUB-CHAMPO1S

Frange, L. et al, 2007

ITG-Grace02s

race)

Mayer-Gorr et al, 2006

EIGEN-GL0451

SiGrace Lageos)

Farste et al, 2006

EIGEN-GL04C

SiGrace Lageos) G A

Farste et al, 2006

EIGEN-CGO3C

SiChamp Grace) G A

Farste et al, 2005¢

GGMO2C

SiGrace) G A

UTEX C5R, 2004

GGMO02S

SiGrace)

UTEX C5R, 2004

EIGEN-CGO01C

SiChamp Grace) G A

Feigher et al, 2006

EIGEN-CHAMPO3S

(
(
(
(
(
(
(
(
SiChamp)
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SiChamp)

Feigher et al, 20050
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Interactive Visualisation Service

Geoid Differences of 2 Models

‘ Model Seleotion || Gevid | |zoom| = H . |boog|10000 ] |_g(id . 3 smaoth | rotate || Light || new Frame. ‘ Model Selection || Gevid | |zoom| + || - |boost|1000_dd' | |glid . 3 smaoth | rotate || Light || new Frame.
Geoid egm2008 . Ellipsoid 1 = 2 —-720 glr“id =0,2° 10000 light = (117, 23°) = Geoid egmZ008 . eigen-bc 1 = 2 - %BO gr“‘id = 0,5% 100000 light = (11°, 23°)
ST 5 : S

¢ . - . : g : . - .
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Interactive Visualisation Service

Animated Visualisation of Monthly Solutions
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Interactive Visualisation Service

Spherical Harmonics as Tutorial

zonal: (=6, m=0 sectorial: =9, m=9 tesseral: (=16, m=9
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Calculation Service

Gravity Field Model

(spherical harmonic coefficients)

(gridded 2min x 2min — 4km)
(spherical harmonic coefficients)

Topography Model

Knowledge
Physical Geodesy

Potential Theory
Efficient Programming
Filtering

v

general

interested

Functionals of the Geopotential
Height Anomaly, Geoid
Equivalent Water Height

Gravity Anomaly, Gravity Disturbance
Second R-derivative, Gravity

Input for
B (interdisciplinary
Research

public
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Calculation Service

model and reference selection

Web-Interface o

radiusrefpot
flatrefpot

Reference System

omegarefpot
d I model directory
I\/I O e modelfile
functional
tide_system

Functional %

grid selettion

gridstep ’wi
Grid Density :

longlimit_east

latlimit_south

G I’I d Ar e a latlimit_north

max_used_degree

Truncation

Gaussian filtering

flength_definition unused =

F i Ite ri n g filterlength_degree

filterlength_meter

G ri d S an d P I OtS « equator radius in [m] for reference potential

tart computatian show diractary M Fsile reset defaults

GFZ
Helmholtz Centre l‘w UAW 2009 ﬁ HELMHOLTZ
aLa | ASSOCIATION

PorTspaAam



Calculation Service

Explanation of the Functionals Explanation of the Filtering

keyword explanation

height_ar

Definitions of the Filterlength ®

Impulse Response

R(x)

Theory and Formulas
= Link to: Report STR09/02
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Calculation Service

Calculation of
downloadable Grids

« freely selectable
grid areas

e automatic
generation of plots

arctic—geoid
N, 0.05° x 0.05°
wrms about mean / min / max = 17.87 / -28.28 / 60.21 meter
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Calculation Service

egm2008-ha
Ce“, 0.1°x 0.1°
wrms about mean / min / max = 30.58 / —106.5 / 87.7 meter
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Calculation Service

Regional Cross Section

Latitude [degree]
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himalaya-long20
Profile for Longitude
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Ogga, 0.01°x 0.01° g0 180 100 A =

wrms about mean / min / max = 77.76 / —-406.9 / 681.9 mgal
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Evaluation of the Models

AIUB-GRACE02S

spectral comparison with the model

EIGEN-5C
Comparisons in the

Signal amplitudes per degree of AIUB—-GRACE02S

S p eC t r al d O m al n Difference amplitudes per degree of

AIUB-GRACEO02S vs. EIGEN-5C

Difference amplitu function of maximum degree of
AIUB-GRACE02S LIGEN-5C
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Evaluation of the Models

AlUB-GRACEO2S 150 0.630 m 0571 m 0.701 m 0.495 m

Gemosc | 360 | 0346m | 0279m | 033am | 0259m
EGENSC | %o | osatm | omtm | asom | oamm

_ _ GomoasUPRot80 | 150 | 0641m | 082im | O7iom | 04sam
Comparlsons with AUB-GRACEOTS | 120 | 0724m | 0628m | 0930m | 0863m

GPS-Ievelllng data ITGGRACEOS | 180 | 0633m | 0557m | 06s8m | 0603m
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Accuracy — Improvement in History

Geoid differences of
satellite-only models
of the past to recent
(“best”) combination
solution as a function
of spatial resolution

SE1 1966

=
4]
bt
Q
£
—
(7]
Q
Q
=
[<}]
)
=
(a]
2
o]
Q
o

100 200 500 4000 2000 5000 40000
Spatial Half Wave Resolution [km]

ICGEM

UAW 2009 # neLuvovrz

18 | ASSOCIATION



Thank You
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