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Validation of GRACE gravity field products with globally
distributed in situ ocean bottom pressure observations
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Introduction N

Time variable global gravity field models are processed by different research institutions world-wide. Currently, 60N — . _

the solutions are compared and subsequently combined within the "European Gravity Service for Improved ] "f) & b . ‘:"'f

Emergency Management (EGSIEM)" project funded by the European Union. To objectively assess the N U e '@gh o . |

differences between the results from different groups, and also to evaluate the impact of changes in the data ) o . et [

processing at an individual institution in preparation of a new data release, a validation of the final GRACE 1° o § oo oo |

gravity fields against independent observations is required. Ocean bottom pressure data from globally 20S { o . . . -

distributed sensors can be used for such a validation. ? ve -y o |
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GRACE Level-2 solutions from 93, While there is relatively good ocean bottom pressure

three different processing 2 agreement between all three GRACE

centers (CSR, GFZ and JPL) % solutions and in situ data in the

are validated against in situ o3 higher latitudes, where GRACE data

observations. All solutions : explains up to 60% of in situ

were postprocessed in the E 1= _— p— ol measurements, in the lower latitudes

same way to obtain gridded c O - - - the explained variances all

data and the time series from £ validated GRACE solutions are mostly | | x

four closest grid points are o negative due to typical GRACE WMWW

bilinearly interpolated to the 04 20'07 p— o striping artefacts. L removing
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In situ data

For validation, we use data from a set of globally distributed
ocean bottom pressure sensors collected by various institutions
[Macrander et al., 2010]. The time series from this dataset span
from 1998 to 2011, and vary in temporal resolution from 30
minutes to 24 hours. The pre-processing of in situ time series
consists of subtraction of the temporal mean from each time
series, removal of drifts, outliers and jumps which are present
In some time series due to recovery and re-deployment of
sensors. Trends are removed by a quadratic fit, and the
temporal resolution is harmonized to 1 hour where possible.
Tidal signals are removed from the in situ time series with
T TIDE MATLAB package for classical harmonic analysis
[Pawlowicz et al., 2002], and the time series from different re-
deployments of sensors at the same station are stacked.
Finally, "monthly means" of in situ data are calculated to be
consistent with GRACE monthly means.
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