The use of ITRF velocity field in testing GIA models
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Introduction Plate motion ITRF residuals
Glacial isostatic adjustment (GIA) causes lateral and vertical The ITRF sites were assigned to plates using the plate We calculated the ITRF residuals by subtracting
movements of the Earth’s surface, and is hard to distinguish boundaries published by P. Bird [3]. Bird divided the Earth into tectonic plate motion from measured ITRF sites'
from the deformational response to decadal and longer term 92 LEEUole [Eies (P.BZOOZ ok motio.n model), Whereasithe velocities. After subtracting plate motion from
changes in continental water storage and the mass of glaciers &ZFuzsggﬁTp;i;eogngog&nMn}gffL[ezr]n?;]::tso?];i:spIates' the.ITRF v-elocity sites, e eliminéted a number
and ice sheets. It is necessary to know the distribution of GIA to Jorty ' of sites using the following criteria:
properly interpret sea-level change and ice-sheet mass balance :
valuable constraints on GIA models. . . ’ velocities differ from each other by more than
they were assigned to plates from PB2002 plate motion 0.01 mm/yr
. . - . model (Tonga, Okhotsk, Okinawa, Mariana, Shetland, Aegan
_ C ) _ y <3 sites, and those where the small differences in velocities, only the
investigation. The subset will subsequently be tested against a errors are more than 0.1 mas/a, with plates from PB2002 velocities with the smallest standard error for
more abundant surface velocity field developed from IGS data plate motion model (Arabian, Caribbean, Sundaland). that site were taken into consideration.

and other similarly reprocessed GNSS datasets using the TANYA

software for reference frame combination Plate motion - sites where East and North component were
developed at Newcastle University. larger than 1 cm/yr and up component
larger than 3 cm/yr (these
corresponded to the sites
with large formal errors)

The initial surface velocity field
consists of ITRF2008 [1] sites
located in low strain
areas.

ITRF sites

ITRF residuals

Figure shows tectonic plate
boundaries according to [3]
and ITRF 2008 sites in low
Figure shows ITRF 2008 sites in high strain areas.

strain areas (red) and low strain areas

(blue) according to Global Quake “
Model [4] e -

uplift rate (mm/yr)
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Surface velocity residual field after GIA models Vertical and horizontal
correcting with ICE5G + SL Earth 105 GIA models are used. Three diffe-

model with 4 mm grain size and rent ice models [5],[6],[10] are combined

wet rheology with a range of rheological models that

represent 1D and 3D Earth structure.

1D Earth models: - viscosity varies only radially

-Earth models with varying lithosphere thickness,

upper mantle viscosity and lower mantle viscosity.

3D Earth models:

-the mantle viscosity varies radially and laterally and depends

on the ice history due to our use of power law rheology.

-Earth models are based on one of two seismic
models, SL[8] and S40RTS [7]; mantle grain

surface velocity field
after subtracting plate
motion

GIA residuals

We subtracted the

GIA surface velocity

fields from the ITRF
residuals and calculated the
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