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Observed
® Missing day

I Motivation

Mission gap

Various geodetic techniques can be employed for

the recovery of the time-variable Earth'’s gravity field.
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The main motivation is the need to provide an independent technique that will allow

validation of models describing large-scale mass changes in the Earth system.
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GNSS Repro 3 Data
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The distribution of GNSS stations is divided into two groups of stations

whose coordinates are estimated with constraints (datum-defining)
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and without constraints.
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I Inverse GNSS Approach

 Surface loading, such as surface water, ice, or snow, exerts forces on the surface of the Earth, which causes

the Earth to deform.

« The relative displacements of the ground stations from a global network of GNSS sites can be used to

recover the time series of low-degree gravity field coefficients.

a) l i Surface loading, such as
snowpack, causes elastic
deformation. This is recorded by
GNSS stations as displacement
down and towards the load.
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In the absence of that load, the

surface rebounds and that is
recorded by GNSS as displacement
up and away from the area that
was previously loaded.

Crust/
land surface,

—

t

PREM-CF | Disk | Radius 50 km | 1 m Fresh Water

— Horizontal Displacement (1 mm)

White, A. et al. (2022). A review of GNSS/GPS in hydrogeodesy: Hydrologic loading applications and their implications for water resource research.
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1 Bernese GNSS Software 5.2

I Processing Strategy

1) SINEX files are employed for an independent inversion of 1 day
the Normal EQuation systems. NEQ Surface Load Density
converted Blewitt (2003
2) The reference frame is defined at each epoch by from SINEX et (2005
Fritsche et al. (2010)

constraining the coordinates of reference stations to their

a priori values.

3) The daily GNSS solutions are obtained by adjusting all 1x1 1 |
|

SLD coefficients up to the maximum degree and order 5. |

4) Solutions are averaged into monthly models, from which | 5x5
the analyzed C;, coefficient is extracted. &_
‘ Daily Spherical
Harmonic coefficients
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Antarctic Ice Sheet

Case study
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ﬁ The accurate recovery of changes to the

Antarctic Ice Sheet (AlS) is very important, as the
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ice contained therein has the potential to impact
sea level rise in the coming decades and
centuries.
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IAntarctic lce Sheet
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% The study highlights the potential of

GNSS-GRACE integration as a

promising avenue for enhancing

gravity models and improving the
of mass

representation changes

within the Earth system.
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I TWS What does Terrestrial Water Storage (TWS) mean?

TWS is of particular importance for understanding the global
water cycle. It gives an overall balance of the water fluxes in

precipitation, evaporation, and runoff.

Clouds and ) . )
water vapor Changes in water storage show how a wide variety of
Precipitation /=\<: processes impact the distribution of water, for
2 |
® .
L £ example, seasonal change, climate change, land use
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I Summary

The results indicate that GNSS-based C;, values have the potential to provide independent

estimates to be replaced in the GRACE/GRACE-FO series and to derive polar mass changes.

GNSS-derived TWS changes agree with GRACE/GRACE-FO and SLR solutions at a single-

millimeter level but show slightly larger annual amplitudes, notably in the Brahmaputra basin.

Incomplete global coverage, polar gaps, and uneven hemispheric data distribution could result

in biases and challenges for precise estimation of zonal SH coefficients from GNSS data.
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