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Abstract 3D Visualisation Service DOI Service

The more than 15-year-old ICGEM is one of the five services coordinated by the International Gravity Field Service (IGFS) of the International Association of Geodesy (IAG). It is trresaif . | d by th
hosted by GFZ German Research Centre for Geosciences in Potsdam, Germany. The aim of the ICGEM service is to provide the scientific community with a state-of-the-art archive of I C G E M GFZ ool Ser\_/lce_ WES EIRVE oped as a (D07 t. € user
static and time variable global gravity field models of the Earth in a standardized format with a possibility to assign DOl number. Furthermore, ICGEM contains an interactive e community in cooperation \_N'th_ GFZ Data Serwces.-
calculation and visualization service of gravity field functionals. Development and maintenance of such a unique platform is crucial for the scientific community in geodesy, geophysics, ternational Cantre for Global Earth Hodels SEReaN To reduce the heterogeneity in data documentation

for static global gravity field models, standardised
metadata templates for describing the models were

oceanography and climatology and has a positive impact in governmental institutions and industrial practice. This poster covers the maintenance, recently established new features

and future plans of the ICGEM Service. New features include the calculation of gravity field functionals at a list of user-defined distributed points and new topographic gravity field E2 EIGEN-654 A time-variable satellite-only gravity field model to d/o 300 based on LAGEOS, GRACE @FE

models, whereas the future plans aim to meet the needs of the scientific community. As an add-on, ICGEM provides also access to the gravity field models of some other celestial Doaser and GOCE data from the collaboration of GFZ Potsdam and GRGS Toulouse Refeased developed. At the moment, all models with assigned
bodies (Mars, Venus, and Earth’s moon). ST DO[S are published upder t-he Creative Commons
- - Ol e Attribution 4.0 International Licence (CC BY 4.0).
G ravit F e I d I\/l Od e | S EIGEN-654 A time.vriabie satelite-only gravity held madel t d/o 300 baced on LAGEDS, GRACE and GOCE data from the calaboration of GF2 Petsdam and GRES Si its imol i in | 2015 h
y Toulouse. V. 2.0. GFZ Data Services. http://doi.org/10.5880/icgem.2016.008 : Ince Its Imp ementa‘tlon in ate 1 We ave

assigned DOIs to 23 static and 8 temporal global

The datasets available via the ICGEM Service are the spherical harmonic coefficients, which together with the spherical harmonic functions, approximate the real gravitational ) _ : ~
gravity field models, mostly timely related to their

potential of the Earth and/or its variations. ICGEM collects all available static and most of the temporal and topographical global gravity field models (GGMs) recently from different Files [7 At 5 ) S !
ICGEM H institutions under one umbrella and makes these models freely available to the public. ICGEM currently (April 30t", 2020) provides access to 176 static, variety of temporal and 10 1CGEM Hode) Visuolsaton EIGEN 654 (Verson 2 i  telit-ony loal raty feld model fromthe combination of LAGEOS, first publication via ICGEM.
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Gravitv Field Models — The temporal models generated by the International Combination Service for Time-variable Gravity Field (COST-G) are available at ICGEM since July 2019. | Data download ™ S mumanel soyod Garet s 2010 e soa o sy strac
- - - - - - cal Cap Regulanzation etzier an al . lat means IS model IS @
ty — Since April 2020, the GAX products associated to the GRACE and Grace-FO solutions from the Science Data System centers CSR, GFZ and JPL are available at ICGEM as well Dl with GO_CONS_GCF_2_DIR_RS (Bruinsms et al. 2013).
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Functional: geoid =] = D — = o S v models with a selected grid interval and spherical harmonic degree expansion. Users of this service can select the functional, the model, the grid interval and the spherical harmonic degree expansion of the model to demonstrate
Caaistion Sere. 2016.05207 142551 6647 6o’ =t Bt 60’ , generating date  2019/04/04 d) Input Format the results on the 3D visualization. 3D Visualisation of temporal gravity field models displays computation of geoid undulation and equivalent water height from different daily and monthly series with an option of using filtered or
H - . < i e | bl 3 et = S R N E R SRR SR S . .. . . . . . . .
Evaluation EESIET MRS ’ = 1 aodilnane:  HEHE - unfiltered model coefficients. The visualisation tool can also be used for animation purposes for different monthly series.
Calculation Ti 49 Model Index Lat Lon Helght
R S 5 max_used degree 2190 oagae .
erie: el 3 S, i Information Index Lon Lat Height : . : : . : . ) . . . . ) . )
Spectral domain Gridsep 1 21357 Grid points 30 i 30° - [ e o Imless Lt L ICGEM provides a gravity field discussion forum (http://icgem.gfz-potsdam.de/questbook) which provides users with a platform to communicate with the ICGEM team and other scientists working on similar topics. Apart from
eference system: S — = - - - - - - - - - - - -
S Wamnaton (Edrete et all, 2014) = : N 10  Tofsysame  mcsss Irales e (et fulfilling the requirements of the service, this platform has also been used as a tool for educational purposes in which undergraduate or graduate students communicate with the ICGEM team directly. The updated version of the
Download Grid - Pl o 11 max_degree_refpot ’ T . . - - - - - y - -
GNSS Leveling Download ePS X e N . e e PV &FAT 2012) Ry e Lat Lon Height forum in 2016 should give the users the opportunity to discuss any topic related to gravity field among themselves or answer each other’s question and probably share data in the future.
: s cmogarafpor  7.27115000002-05 1/a o oeeeatd) system Lon Lat Height
'. ’ . l - ;“ topo_shm etopol ==> foz_;;uquer anomaly and geoid La‘t Lon =
. ey ‘ | Bl | s e P User Interaction Future Plans
Documentatlon -30° : 300 20 - o il : o Lon Lat
P 21 number_of_points 1047
: 4 22 latlimit north 70.683400000000 | nput . . - - /_v
‘ -60° -30° o 30° slo' 90° o el by il Information GraV|ty Fleld Dlscuss.on Forum @ . . A - : - :
FAQ ESGEN-6CA 25 Spliii ekt 3iassa09000000 « In the near future, the G3 Browser, which showed the time variation of gravity field at any desired point or
- — ' - D IR s ol oviivssossmse e N ; ) . . . ) .
R o= = = R  r———— Thle O:e:?‘”S of thed Dear ICGEM User, pre-defined basin, will be available again with improved features developed for both advanced researchers and
== = : 28 1 identifier (from inmput) _ ) Out ut calculation proce ure . . - . g s S - . . . . - - - - - - -
Theory Figure 2: Visualisation of the results given by the settings in Fig.1 with download option. 2 2 longitude EEEZE iﬁiﬁi{ tiZEiZZi P cropeifEs) i dhe Welcome to the Gravity Field Discussion Forum! This platform has been created to assist scientists, students, and anyone who is interested in using ICGEM service and its products. e-ducat|o.na| purposes. A S.peC|f|C web interface will be made available for the user to calculate and visualise
_ . R j R 51 4 b over ell (from imput) [meter] Format el d Please post your questions, comments or critics here and ICGEM team will try to respond as soon as possible. . ) ) ) time series of mass variations.
R f Aval Iabl I |ty Of topog raph IC g I"aVIty fleld mOdeIS 1a A P— meeer) () /nommal gravity () a Cu f';ltlo_n an . L.‘I;r:;s\:rtzx-)ther users are very welcome to actively join the discussion or answer the questions as well. Discussions of general interest can help many others and we make all inputs available upon a confirmation by - o ) ) ) )
eierences http://icgem.gfz-potsdam.de/tom reltopo % sgiifty}mm [T:;:ﬁ 2;23;’1‘%;6flg;mf.g‘?ﬁiﬁfﬂmly, List of Visualisation S_erVICeS Before submitting your question, please take a look at our Frequently Asked Questions (FAQs) since your question might have already been asked and answered by our team. * New S?rVICeS’ _SUCh as the provision of time series Of_ the Cha_nge_s 01_: the graVIty flelq of the Earth due to the
- points can be found in Usage flattening retrieved from SLR measurements from different institutions and agencies and the offer of the
3¢ end of head Barthelmes, 2014, i i i i i i i
LateSt Changes . 15.49360000  47.06720000 4.737000E+01 4.7887128295728+01 4.788071602277E+01 2.675081632538E+01 . Please type your name in the upper field, optionally your email address if you want to receive a message when your question is answered. You can add your comment in the textarea, and then press the send button. calculation of horizontal graV|ty gradlents in the ICGEM Calculation Service are among our future plans.
° 15.59830000  48.65240000 4.649000E+01  2.7009056672435+01  4.699609386820R101  1.070082408111E+01 Technical Report. Names are limited to 60 characters and the comment must not have less than 10 or more than 4000 characters, otherwise it is rejected
8 3.6930000  46.95410000 4.979000ms01 4.940242053026me01 4.031591019585E401 2 415306593218m01 ing wi st it ' ' * In the following years, we propose to establish sub-sections for different topics and expand the discussion
- - 2 7 13.68330000  46.55410000 4.879000E+01 4.340242953026E+01 4.931591019585E+01 2.415306593218E+01 Your posting will appear on the top of the guest book listing after it is confirmed by our system. gy ’ prop P P
Discussion Forum s 16195250000 4315340000 4.396000E+01 §.443345463715201 4 442076030828E401 2.1063044645558101 http://icgem.gfz- You may also contact us per email forum to be unique in this field. Anyone without any registration requirement should still be able to write
s 11 1633270000 4771010000 1.995000.01 4.637103527¢42001 4.6350090742512:01 3.3096426564548+01 potsdam.de/str-0902- comments in the forum which will be publicly available after approval of the ICGEM team.
47 512 10.05780000 46.92170000 5.110000E+01 5.183489340493E+01 5.1271822634HZE+0:1 7.589000406671E+01 rev|sed df
48 1 . . . + . + . +01 -8. + o R oo r— - . o o o
. - B 14197470000  47.51150000 4.729000E401 4.86409952186824101 4.844007050122401 6.9589839892610101 revisec.pdl YowName: | YowEMar| |Send + If requested by the users, data sharing such as terrestrial gravity measurements and GNSS/levelling derived
Other Celestial Bodies —= SIS SRSt LRRNR SLSE SR e S e reate o ne coment. Ref Iso to FAQs: S geoid undulations for GGM evaluation purposes can also be developed under the ICGEM web service safely.
(MOO" venus Mars) Since December 2018, ICGEM makes available also the calculation of gravity field functionals . erer also 1o S. ) o ) _ _ _
’ ’ at user-defined list of points that are given in one of the input formats and the calculations are Users comments or guestions are welcome! http:/licgem.afz-potsdam.deficaem fag.pdf * An e—r_naH sut_)scrlptlon list for the delivery of important updates to the interested users has been completed
Table of Model performed directly at those given points using model coefficients (not an interpolation to grid and will be activated soon.
avie o odeis values). Different heights for different points can be introduced in the point calculation which . http'//icqem qu—potsdam de/home
3D Vi ’ . is different than the grid calculation where the height is assumed same for all the grid points. - - -
iIsualization gy
i References
Calculation Service o o e g e ey + Barthelmes, F.: Definition of Functionals of the Geopotential and Their Calculation from Spherical Harmonic Models: Theory and formulas used by the calculation service of the International Centre for Global Earth Models (ICGEM). Scientific
4V_ELL Earth2014_plusGRSg0 EoMzos Technical Report STR09/02, Revised Edition, January 2013. Deutsches GeoForschungZentrum GFZ, http://doi.org/10.2312/GFZ.b103-0902-26, 2013
g_cl, 0.1° x 0.1° g_cl, 0.1° x 0.1°
wrms about mean / min / max = 131.9/ 24.12 / 1126 mgal wrms about mean / min / max = 26.82 / -285.5 / 307.5 mgal . 0q - - - - o o B o -
- S '_ ’I - St : P 0 od 'th E’ o ; "b J ) * Ince, E. S., Barthelmes, F., Reillland, S., Elger, K., Forste, C., Flechtner, F., and Schuh, H.: ICGEM — 15 years of successful collection and distribution of global gravitational models, associated services, and future plans, Earth Syst. Sci. Data,
igure o: assical gravity anomalles ree air) computed on e Earth’s surface based on a _ . . _ _ _
www.gfz-potsdam.de || topographic model dv_ELL_Earth2014_plusGRS80 (Rexer M., 2016) b) EGM2008 (Pavlis et Ll g7 @r, eV ELaio L Lo 20 o Bl i, ZIBALEL BY
al., 2012) using models highest d/o available, 2190. Features in Antarctica are better - th th ) -
resolved in dV_ELL_Earth2018 due to the availability of high resolution elevation data. EG U Gene ral ASSGI N b Iy 2020 y O N I Iine 4 - 8 M a.y 2020 httDS .//dOl .0 FQ/]_O . 5 194/8(3] USD h e re_eq u 2020_35 1 1 © Author(s) 2020. This work is distributed under the Creative Commons Attribution 4.0 License




