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Introduction ith the latest satellite-only Earth gravity field from GRACE and GOCE a space-based dynamic ocean topography (DOT) can be derived by subtracting geoid heights N from
altimetric sea surface heights h. As N is smooth compared to the spatial along-track resolution of altimetry a consistent filtering of both, N and h, is essential. A dedicated “profile approach”
(Bosch & Savcenko 2010) applies a consistent filtering and provides estimates of the instantaneous dynamic ocean topography (iDOT) along individual ground tracks of any altimeter mission.
Thereby multi-mission iDOT-profiles allow studying the variability of the DOT.

In the present study we validate the time-variable DOT by gridding the iDOT-profiles, compute the geostrophic velocity field and compare this with in-situ surface currents from ARGO floats and
\_ surface drifters, both corrected for wind and Ekman-drift. Spatial and temporal resolution were adapted to the availability of the surface current data observed in the period 2007 — 2010 . y
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Gridding of iDOT-profiles ARGO floats and surface drifter
iDOT-profiles generated by the “profile-approach” (Bosch & Savcenko 2010) are available for As in-situ data the combination of ARGO floats (Lebedev et al. 2007) and surface drifters
nearly all individual passes of all satellite altimeters operated since 1993 (Bosch et al. 2013) recently reprocessed by Lumpkin et al. (2013) were taken. Inspecting the sparse data
( ). Based on the compound ground tracks availability of both in-situ data sets (c.f. Fig. 2) we decided to perform the comparison with
of ESA and NASA/CNES altimeter missions the iDOT-profiles for a one month period provide the global iDOT-data on a quarterly basis with a spatial resolution of 1°x1°.
sufficient dense sampling of DOT-heights to be gridded and averaged to 1°x1° blocks . . —_— = e
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Geostrophic velocities from space based DOTs Ekman corrected in-situ velocities
As the in-situ data is affected by wind we correct the observed velocities for the Ekman drift,
following the approach of Lagerloef et al. (1999). Monthly wind field and the wind stress
o o0 were taken from NOAA’s NCDC ( )
Drifters were taken only if no loss of the wind sack was flagged or if correction for defect
30 30° sensors were applied according to Lumpkin et al. (2013, 2014).
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Fig.3: Example of a gridded mean DOT for the first quarter of 2008 (color coded) with geostrophic velocity 60°
vectors superimposed. A + 2° latitude band has been excluded to circumvent a zero Coriolis factor. In South-East
Asia gridded heights and velocities are too noisy due to the complex land/ocean distribution. However, Western o
boundary currents and the large scale circulation are well represented. Rectangles indicate dedicated areas for 0 30 60° 90" 120 150° 180° 150 120° 90" 60° 30 0
_ comparison either with moderate variability (white) or strong variable western boundary currents (light green). )L Fig.4: Mean in-situ velocity vectors for the first quarter of 2008 (same as in Figure 3 left hand) Y
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Fig.5: Zoom to the areas indicated in Figure 3 with the geostrophic velocity fields derived from IDOT-profiles (blue), the in-situ velocity vectors of ARGO floats and drifters (red) and the vector differences of both (light green). The plots
always show the scenario of a particular quarter. The background color represents the associated pattern of the gridded ocean topography derived from IDOT profiles for the same quarter. Attached to the area plots are scatter plots
\_ Indicating the distribution of the residual vector field (in-situ minus iIDOT). The percentage number of vector differences for cell size of 0.05 m/s in each component is color coded in the range 1% (light yellow) to 10% (dark red). Y
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