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Primary Toolbox Workflow

Key outputs for geodetic and
solid earth

GOCE Level 2
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Dynamic Topography Filtering:

As part of the GOCE User Toolbox Specification (GUTS) project, the GUTS team has carried out a scientific trade-off study, to select the best algorithms to meet the user
requirements for the toolbox. In some cases the selection is straightforward. However, in other cases, the choice depends on scientific applications as well as the algorithm
efficiency and more practical considerations. We have looked at the selection of filtering functions used in calculation of a mean dynamic fopography from combined GOCE
and satellite altimeter data. The trade-off study has also selected the functionality of the foolbox, given the user requirements and the recommended algorithms.

a methodology for investigating different proceedures
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We choose a “true” dynamic topography from a 1/4° ocean model with

Then we generate an
“observed” geoid by
smoothing the “true” geoid
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The Remove-Restore Method:
Making use of a-priori information

We can “correct” our altimeter-geoid MDT with high resolution information from an

a-priori MDT:- see the poster on "Towards a first prototype” (Rio et al) for an example
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What about the omission errors?

The omission error is error due to the part of the signal we dont
include - ie caused by geoid signals at shorter wavelengths

X 10° The effect on MDT of
geoid omission for a 4°
geoid calculated using

degree and order 20 and
filtering in spatial (top) and
spectral (bottom) domains

geographical quasi-Gaussian (Jekeli) filter
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The omission error is
negligible in a global
mean sense when 0.2}
filtering in spectral space
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No direct estimate of the
errors associated with the
a-priori field are included
and these may be large -
as shown by the difference
between our “true” and
;a-priori dynamic topography

o5 The difference between 50
the RR MDT and direct
method MDT for 9

different filters:- 6 0}
spatial and 3 spectral

best to do it?

-
-
-

The RR MDT fields have higher
resolution features than the
equivalent direct method MDT
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Spatial or Spectral Filtering?

geographical quasi-Gaussian (Jekeli)
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Lower rms differences of
RR than direct method in
all cases - less
pronounced at higher
resolution

A summary of the rms differences between the “true”
and the reconstructed dynamic topograph using 9
different filters (6 spatial and 3 spectral), for both

direct and RR techniques, and using 2 different cutoffs

“observed” geoid

Short scale features are from both
the true dynamic fopography and
the unresolved short scale geoid:-
we need to remove these- but how

—  We can remove the short
- scale features by applying

1 bl % b Y 4 a filter to the obsesrved
05 | Y A& °| X dynamic topography field.
50 : -SOM We can do this is

geographical space, or in
spectral space, by

transforming the field to

spherical harmonics

Applying filtering in the
spectral domain reduces
some of the coastal effects

obvious in the geographical
filtered fields...

...and corrects the offsets
of enclosed seas
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