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PROBLEM:

e Sea surface salinity (SSS) mostly within 30-38 psu globally.
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 The first Stokes parameter of specular surface emission varies by about
3 K within this range of SSS at a sea surface temperature (SST) of 20°C,
with less variation at lower SSTs.
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* In the current ESA SMOS SSS retrieval algorithm, the excess L-band
emission associated with surface roughness is computed using three — MeissnersWentz 2012 : T T T T T
empirically-adjusted models that are all based upon the 10-m wind B oy T 2 omwing speed (] R TR R
speeds from 3-hourly ECMWEF IFS model solutions. These wind speeds
exhibit bias and positioning erros, especially in the vicinity of strong
wind speed gradients and at high wind speeds.
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* The impact of these wind speed errors on retrieved salinity is clearly
observed in both individual swaths (Level-2) as well as in maps averaged
over many days.

SOLUTION STRATEGY:

e Complement the ECMWF model solutions with surface wind
speeds obtained from satellite sensors. Unfortunately, the local
overpass times of most satellites used to derive surface wind
speed differ by many hours from the SMOS satellite overpass
times.

 We therefore create a global merged satellite wind speed maps
every half hour on a regular 0.25°x0.25° grid, combining data
within a 22-hour window centered on each analysis time. We & - SR _ T A E .,
consider three possible methods for merging the wind speeds g, | — - | —— - R - m—
obtained from different satellites. Here the daily maps from ' : & '
Remote Sensing Systems are used (see [3-10] for details),
although the methods may be applied to other sources of wind
speed information:

Method 1: Merge individual satellite wind speeds within the
time window, not accounting for any possible evolution of the
wind field between measurement and analysis time (no
morphing or adjustments);

Method 2: Merge individual satellite wind speeds within the e
time window, adjusting the wind by the local evolution in the NORFHING SKT 42§ /
ECMWF wind field between measurement and analysis time
(no morphing but with adjustment).

Method 3: Apply the Horn and Schunck [1] optical flow 4 708 | ‘ |
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maps obtained from the ECMWEF IFS. Use the resulting 3- o Lo - o
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hourly displacement fields to propagate individual satellite distance [km]
wind speeds to the analysis time before merging (optical flow
morphing and adjustment by ECMWF evolution along the
optical flow trajectories).

VALIDATION STRATEGY:

* One way to evaluate the performance of the optical flow morphing approach is
to apply the method to propagate the wind speeds from a single sensor to the
daily wind speed maps from another sensor. In this method, the daily unmorphed
wind speed maps are considered to be the reference against which the morphed

wind speeds are compared. Number of Collocatons g, scae] No Opial FlowNo Lagrangian Evolton og, scae No Optical Flow/EGMWF Lagrangian Evoluion g, scale] Optcal Fow[ECMWF Lagrangian Evoluon fog,, scae]
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*  Here, the unmorphed daily RSS wind speed maps from WindSat are used as the J| 7 ¢ T g gggi’é‘;ﬁ?‘mﬁm |
reference, and AMSR-2 wind speeds within a 24-h window centered about each | & & 38 R 3 BESES
Windsat measurement time are collocated with the WindSat wind speeds, and § ¢ g - — %’lg %12 = %-‘ug h P
the data are binned according to the wind speed pairs (0.2 m/s bin width), the : o 90 4 | T 4 gl 0 2 =
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collocated wind speeds. This is done both with and without morphing. This
permits an assessment of the performance of the morphing method as a
function of time and space displacements.

IMPACT ON SSS RETRIEVALS
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