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Motivation: Satellite altimetry Is providing instantaneous snapshots of the dynamic oceans topography (DOT) for more than two decades. However, they are characterized
by an irregular sampling in seasonally sea-ice covered regions (e.g. the Greenland Sea). Furthermore, the spatio-temporal coverage is limited due to the along-track
profiling instrument geometry and the fixed orbit and ground track configurations of most satellites (among them the ESA ENVISAT mission and the CNES/ISRO SARAL
mission). In order to fill observation gaps and to bridge periods when altimetry fails, the Finite Element Sea-ice Ocean Model (FESOM), developed at the Alfred Wegener
Institute shall be used. It is one of the first global ocean circulation models based on unstructured meshes.

In a first investigation we focus on a comparison between the altimetry-based geodetic DOT and the FESOM derived water level estimates and evaluate the potential for a
combination of both data sets. The comparison is based on the analysis of the temporal variability and the frequency domain of both quantities and shall indicate existing
systematic differences or consistencies. The study area lies in the Greenland Sea including the Fram Strait, and the investigated period covers eight years of the ENVISAT

mission.

Input datasets Temporal analysis

Observational database * Interpolation of FESOM water elevations to altimetry tracks

* High-frequency altimetry data (ENVISAT, SARAL) « Daily Averaging of all observations in the study area (altimetry DOT and FESOM water heights)

« Elimination of ice-contaminated observations by  Harmonic frequency analyses of both time series between 2003-2009
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Temporal evolution of daily DOT means from altimetry (blue) and Amplitude spectrum (based on along-track data between 2003 and 2009)

FESOM heights (interpolated to altimetry tracks; red)

Spatial analysis

* Reduction of annual periods and constant offsets for both data sets; analysis of residual signals
* Bin-wise comparison of along-track data (on a monthly basis)
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Along-track DOT data as observed by ENVISAT within 15 days in January
2008. Large observation gaps are visible in areas affected by sea-ice.

Model database
* Finite Element Sea-lce Ocean Model (FESOM)

 Unstructured mesh ocean model with 1 km mesh
resolution in the wider Fram Strait

* Includes differential water heights w.r.t geoid

* the sea-ice component reproduces the major sea-
iIce drift patterns
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* Dally model OUtDUt Mean along-track data (sampled in 7.5 km bins) from altimetry (left) and FESOM (middle) and their differences (right) for February (top) and September
(bottom) within 2003 -20009.
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23 Conclusions and Outlook
« Same dominant frequencies in both data sets (mainly annual period)
 Amplitudes show different magnitudes
>« (Geographical differences show same pattern than signals itself
« Large differences in the northern Greenland Sea due to geoid errors
* Good agreement in the central Greenland Sea for all seasons

* Both residual signals show similar temporal behavior for most
regions:
Predominantly positive correlations in the central Greenland Sea
Smaller correlations in regions with sea ice or major ocean currents
(East Greenland Current, West Spitsbergen Current)
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» Both data sets show the same sea level behavior, however, FESOM
Averaged FESOM water heights for 15 days in Jan-2008. Increased spatial IS smoother than aItimetry (~2 times). Correlations between altimetry and FESOM along-

resolution in the central Fram Strait is visible. : : : . track data within 2003 — 2009 (without annual signal).
» Based on the good agreement, data combination Is very promising
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