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COST-G: product center of the IGFS

SG and Earth tide data

Temporal variations of the Earth gravity field

Gravity data Geoid

Land, marine, airborne gravity data as point Geoid models and geoid determination
metadata for gravity and geoid data. Service and gridded values, Absolute and relative software, geoid modeling processing
for searching the metadata database. gracity data, WGM methodelogies

Gravity and geoid metadata

Online applications for the creation of
through long-term records from ground

gravimeters, 5G data, Earth tide data.

g-peta
the gravity metadata editor

N-peta ; :
the geoid metadata editor i - .
; A IGFS Mailling Lists

Subscribe to our mailing lists to
informed on IGFS Products & Stan

COST-G is a
Global Earth Models Time-variable GEMs DEM data
Collection and archive of all existing global Combined gravity field solutions in SH Digital Elevation Models, relevant software for
DEM creation, assessment, manipulation and p rO d u Ct

gravity field models, web interface for access coefficients and spatial grids for hydrological,

oceanic and polar ice sheets applications. display, global relief and crustal models and

to GEMs, model visualization and service.

spherical harmonic data sets.

COST-. : ¥: g - C nel::cerc:a.zo.:ail‘] ©

Combination Service for Time-variable Gravity Models
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COST-G: Website

O 8

Home Intro

https://cost-g.org

w7 | | Q search

-G Plotter

Welcome to COST-G

The International Combination Service for Time-variable Gravity Fields (COST-G) is a product
center of the International Gravity Field Service (IGFS) and is dedicated to the combination of
monthly global gravity field models. COST-G stems from the activities of the former H2020

project European Gravity Service for Improved Emergency Management (EGSIEM) and is further
developed within the follow-up project Global Gravity-Based Groundwater Product (G3P), which is
funded from the European Union’s Horizon 2020 Research and Innovation Programme under
Grant Agreement no. 870353 (funding period 2020-2022).

Please use the top menu to visit the various parts of our website!

Best regards,
Your COST-G Team.

Project flyer

Download our new project flyer!

https://cost-g.org/

Documents

Latest News

November 11th 2024

The joint meeting with
the ISSI Beijing team is
starting today!

July 20th 2023

Starting on 18th July,
the Copernicus POD
Service deployed a
new version of the
system (3.3.0) which
uses the COST-G FSM
for gravity field
modeling in all the
operational chains.
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COST-G: Permanent Components

COST-G accomplishes its objectives through the following
permanent components and roles:

e Central Bureau (CB) & Analysis Center Coordinator (ACC)
— AIUB

e Analysis Centers (ACs) e Partner ACs: CSR, JPL

— AlUB, GRGS, GFZ, HUST, e Candidate ACs: further
LUH, Tongji, TUG Chinese ACs

Level-3 Center (L3C)
— GFz

e Validation Centers (VCs)
— GRGS, GFZ

* Product Evaluation Group (PEG)
— A. Eicker, M. Horwath, B. Meyssignac

SGM 2025

Session 23: Geodesy




COST-G operations: Harmonization

Combination Process

Harmonization Quality Control Combination Validation
/ AC 1 // AC 2 / _
Signal content
- hydrologcial cylce Solution
- ice mass trend combination
--> exclude biased A l

Rescaling
Mean Pole
Tide System
Truncation

solutions

Noise content:

- spectral domain

- spatial domain
--> remove outliers

Weighting: VCE

Y

Internal and
External Validation

NEQ-combination

!

L2 products -

Y

L3 products

SGM 2025

Session 23: Geodesy



COST-G operations: Quality Control

Combination Process

- spectral domain
- spatial domain

Harmonization Quality Control Combination Validation
/ AC 1 // AC 2 / _
Signal content
- hydrologcial cylce Solution
- ice mass trend combination
Y J
--> exclude biased A
Rescaling solutions
Mean Pole L Internal and
Tide System sualaliitngs S External Validation
Truncation Noise content: y

--> remove outliers

NEQ-combination

!

L2 products -

Y

L3 products
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Quality control: Hydrological signal content (GRACE-FO)
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Quality control: Ice mass change in Greenland (GRACE-FO)

Trend Coast
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Quality control: Ice mass change in Greenland (GRACE-FO)

Trend Inland
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COST-G operations: Combination

Combination Process

Harmonization Quality Control Combination Validation
/ AC 1 // AC 2 / _
Signal content
- hydrologcial cylce Solution
F r > - ice mass trend combination
--> exclude biased A
Rescaling solutions
Mean Pole L Internal and
Tide System sualaliings S I External Validation
Truncation Noise content: l
- spectral domain T
- spatial domain NEQ-combination
--> remove outliers

L2 products -

Y

L3 products
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Relative weights by Variance Component Estimation

VCE-derived weights (normalized):

0.5 T | | I I m—— AlUB-RL02/3
m——te GSR-0603
0.4 B GFZ-0603
. s (GRGS-RLO5
ITSG-op

e HUST-2024

I\ .,&’Moc' &4"&"’“ Ao, R

0.025

—— AlUB-RL02/3
g CSR-0603
s (GFZ-0603
e GRGS-RLO5
ITSG-op
et JPL-0603
e | JH-2020

0.02

0.015

e HUST-2024
——s— Tongji-2024
——— COMB

geoid [m]
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COST-G operations: Validation

Combination Process

Harmonization Quality Control Combination Validation
/ AC 1 // AC 2 / _
Signal content
- hydrologcial cylce Solution
F r > - ice mass trend combination
--> exclude biased A
Rescaling solutions
Mean Pole Internal and
Tide System sualaliitngs S External Validation
Truncation Noise content:
- spectral domain ¥ T
- spatial domain NEQ-combination
--> remove outliers

i AC3 L2 products I(-

Y

L3 products
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Validation: Noise Levels (spatial domain)

Residual variability of CSR-0603

Residual variability of GFZ-0603 B
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Validation: Noise Levels (spatial domain)

Residual variability of Tongji-2024

Residual variability of HUST-2024 61
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products (Swarm)

COST-G
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COST-G products: Level-2 (spherical harmonic)

« = C O B https:/icgem.gfz-potsdam.de/sl/temporal vy | | Q search ® & =

I1CGEM % Grz

Hor Geosciences

Gravity Field Solutions for dedicated
Time Periods

Gravity Field Models

Static Models Recent SDS centers | COST-G | Other Institutes SLR

Temporal Models

Simulated Models Recent Models
Topographic Models
Calculation Service COST-G - GracelGrace-FO APM&SYSU - APM-SYSU-
Regular grids RL02.1 POI GFC
User-defined points monthly monthly
G3-Browser (beta)
3D Visualisation
Static Models JPL Release 06.3 (GFO) GFZ Release 06.3 (GFO)
Temporal Models Dol Lol
Trend & Amplitude monthly monthly Subscribe to the
Spherical Harmonics GRACE-FO JPL L2 Release Notes for GRACE-FO GFZ L2 Release Noles for o GEM-users mailinglist.
RL06.3 RL06.3

Evaluation
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COST-G products: Level-3 (post-processed grids/time-series)

Yo oAl ey Q & ht s.gfz.de/

B 9| | Q search =2 4 =

GROUNDWATER OCEAN BOTTOM ANTARCTIC GREENLAND CORRECTIONS AND RELATED LINKS
STORAGE PRESSURE ICE-MASS CHANGE ICE-MASS CHANGE AUXILIARY PRODUCTS

Further information on the processing of the TWS data products is provided by Dahle et al. (2025). Additional details, in particuar regarding filenames and formats of the products, are available here
as technical note.

Cllmatlcally similar reglons ﬁ
i

GRACE: Water storage

HJ [ﬁ"‘f‘
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Water mass anomalies expressed in terms of equivalent
Nonh America-Drb,BSk
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water height from all water storage compartments
10

=

including snow, surface water, soil moisture, and deep
groundwater; not corrected for spatial leakage.

GRACE: Water storage uncertainty

GRACE: Spatial leakage
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Model: Atmospheric mass
-200
cm J
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COST-G products: Level-3 (post-processed grids/time-series)

@ O & https://gravis.gfz.de/ B | | Q search
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Further information on the processing of the GIS data products is provided by Dahle et al. (2025). Additional details, in particuar regarding filenames and formats of the products, are available here as
technical note.

GRACE/GRACE-FO GFZ RL06

January 2025 0 q q
) y field time series from GFZ or COST-G. Alternatively, they can
I CRACE/GRACE-FO GFZ RLO6 - Greenland [l GRACE/GRACE-FO COST-G RLO1 - Greenland GRACE/GRACE-FO data gaps
" g
\. ity o i -y :
et da
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®

Gridded ice-mass changes

Time series of gridded ice-mass change per surface area
(kg/m?) with a formal spatial resolution of 50km x 50km,
displayed in the spatial plot. These gridded products,
provided in NetCDF and GeoTIFF format, can be
downloaded from the ISDC archive, either based on gravity
field time series from GFZ or COST-G.

Basin-averaged ice-mass changes

Time series of storage variations in gigatons (Gt) for 7T major
drainage basins of the GrlS, including empirical uncertainty
estimates, displayed in the time series plot. These basin
average products, provided in ASCIl format, can be
downloaded from the ISDC archive, either based on gravity

SGM 2025
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Summary and Outlook

e COST-G combined Level-2 products for GRACE
(repro), Swarm (operational), and GRACE-FO
(repro/operational) are available from ICGEM
(https://icgem.gfz-potsdam.de/sl/temporal).

e COST-G Level-3 products for GRACE and GRACE-FO
are available via GFZ's GravlS portal
(https://gravis.gfz.de/home).

e When GRACE SDS RLO7 time-series with realistic
uncertainty information will become available, a
re-combination either on solution, or on normal
equation level is foreseen.
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https://gravis.gfz.de/home
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