New Correction for Improved SSS
Retrievals Near Land



SSS differences maps
Aquarius — Argo (collocations)

SSS diff: Aquarius (allB) - Argo, Aug 2011 - Jun 2015
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Land effect is to decrease & increase SSS; increase due to over-correction in TB



SSS differences maps
Aquarius — Argo (collocations)

We use 3 reference
regions to test land
correction:

 Mediterranean sea, too
fresh, Eastern part to
avoid RFIl in western
Europe

e S. East of Australia, too
salty

e Gulf of Mexico




Approaches for land correction

 Use improved land emissivity model in simulator

— SMAP uses ‘improved’ land emission model: different dielectric constant, different
surface roughness, etc ...

— Improved ? 1/ critical for land application and 2/ limited comparison show reduced
biases between observed TB and sims compared to Aquarius sims

 Use empirical TB surf model derived L-band measurements
— Emissivity models are imperfect (biases, missing variability, lack some ancillary info and
limited resolutions) => use observed TB as input to simulator?
— Drawback(s):

Missing incidence angle dependence (it changes over the field of view)

TA is observed, not TB surface (errors introduced for atmo correction, polarization mixing, scene smoothing by
pattern).

e Evaluation using collocated Argo/Aquarius SSS
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Improved land emission model

e SeeY. Soldo talk

* Advantages: good spatial and temporal coverage, function of

incidence angle
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Empirical TB surf model derived L-
band measurements

e Use Aquarius land TB (= measured Ta + a few
corrections) => global weekly land TB maps

e Questions:

— Separate beams to get TB at 3 different incidence
angles, but large gaps in spatial coverage or

— Combine 3 beams and ignore difference in incidence
angles (=> different performances depending on land
regions)

— RFl in TB? RFI are part of the signal that enters
sidelobes BUT should change a lot with incidence/
azimuth angles and time



Aquarius TB map
Beam 2 only
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Aquarius TB map
All Beams

A A S B SN 310

300
:290
:"2280
| “2270

~4260

= 1250
240

230

220

-150 -100 -50 0 50 100 150

Better coverage , artifacts visible (interbeam tracks, space interpolation)



SMAP TB
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Better spatial structures (=spatial coverage), better RFI treatment, short 2 months overlap with
Aquarius, 1 incidence angle



Mediterranean sea errors

Aquarius lifetime SMAP — Aquarius overlap period

SSS diff : Aq (allB)- Argo ; all times , RO1 SSS diff : Aq (allB)- Argo ; Apr 2015 - Jun 2015 , RO1
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SSS difference, Mediterranean sea
Short period of Aquarius/SMAP overlap

median of SSS diff: .2 1c =-1.2
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SSS diff : Aq (allB)- Argo : Apr 2015 - Jun 2015 , RO1
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SMAP Weekly TB land maps interpolated
at time of Aquarius footprint

April 2015, Week 1
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SMAP Weekly TB land maps interpolated
at time of Aquarius footprint

April 2015, Week 2
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SMAP Weekly TB land maps interpolated
at time of Aquarius footprint

April 2015, Week 3
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Tb correction — V-pol
along track

Land Correction 1.2 , V-pol
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L2 Correction

Land Correction L.2 , V-pol
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‘New’ Correction

Land Correction , New , V-pol
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Retrieved SSS
along track

SSS , New Land Correction




SSS error in Mediterranean sea

median of SSS diff: .2 lc =-1.2
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SSS error in Mediterranean sea

median of SSS diff: [.2 lc =-1.2 ;new lc = 0.4
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Future work

e Test Aquarius “ugly maps”, maybe they work ...
* Expand evaluation to other reference sites
Issues to resolve:

* SMAP temporal coverage for Aquarius => weekly
climatology ?
* Incidence angle ?

— Aquarius: use inter-beam crossing / use large scale
average per vegetation types / use model

— SMAP: use model
e Mixture of satellites and theoretical model ?



