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Sea Surface Salinity at the Bay of Bengal
from SMOS CEC LOCEAN Debias v3 (left) and SMAP CAP 4.0 (right)
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SMOS systematic biases: issues & correction .

. e Land/sea contamination
Common issues: * Sun contamination

« Possible other contaminations, e.g., imperfect galactic
noise correction

Correction methodology: Bayesian method => SMOS SSS biases in different Xswath over

Kolodziejczyk et al. RSE 2016; several years (SMOS self-consistent method)
Boutin et al, RSE 2018

Climatological adjustment:

Bias_tot(lat, lon, xswath, t, Pass) multi-year statistic (SMOS SSS) = statistic (ISAS (Argo Ol) SSS)

= Bias_Land(lat, lon, xswath, Pass)

Pass = pass orientatio (Ascending/Descending).
Xswath = distance across swath
t = month of the year

SSS (pss)

Bias




Version

V3

V2

V1

VO

Summary of the CATDS products

Main evolutions

= V2 + SSS natural variability
varying seasonally; latitudinal
bias correction applied
everywhere; SSS correction at
low SST; improved absolute
correction

= V1 + SSS natural variability
varying spatially; no latitudinal
bias correction outside 47S-
47N

= VO + seasonal latitudinal
correction (same SSS natural
variability everywhere)

Main improvements

=V2 + improved
adjustment of land-sea
biases close to coast;
adjustment of high
latitudinal biases

= V1 + improved land-sea
contamination in very
dynamic areas

= VO0+ Reduced latitudinal
biases

Reduced land-sea
contamination

Reference

Boutin et al.,
RSE, 2018

Kolodziejczyk et
al., 2016
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Corresponding CATDS
Near Real time products

In development (to be
released soon; global
ocean coverage)

L3Q products (REOS
and real time CPDC
processings; limited to
47°N-47°S)
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& cnros The new LOCEAN Debias v3 product

Debias_v2 & Debias v3
Pass = pass direction.

BiaS_tOt(lat, |On, Xswath, t, PaSS) —_— Xswath = distance across swath

t = month of the year

= Bias Land(lat, lon, xswath, Pass) + Bias Lat(lat, xswath, t, orbit)
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SMOS

Improved filtering using SMOS inferred
SSS natural variability Seasonal latitudinal bias (issues with sun glint, galactic

Debias v2: annual variability noise effects) computed over 7 years
Debias v3: seasonal variability Reference: the less biased Xswath in the
Pacific Ocean (debias v2) ; Atlantic Ocean (debias v3)

In debias v3: empirical SST correction (SST<7°C
~difference between KS and MW retrieved SSS for
SST<5°C; Dinnat et al. 2017 URSI)

2pss

0.0 0.5 1.0
[pss]

Climatological adjustment:
Debias v2: 7yr median (SSSq,,o5) = 7-yr median (SSSg,s)

Debias v3: 7yr Q80(SSSg)ns) = 7-yr Q80(SSSg,s) + €



What'’s new in CATDS debias v3? swos
Multi-year climatological adjustment (Q80 instead of median)

Amazon Plume

SMAP
SMAP-SMOS , std/mean/R=0.455/0.204/0.922, std1=0.331
- Debias v3
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Top,left) 9-d SMOS v3; Top right) 8-d SMAP; bottom left) time series of SMOS SSS (v2 green), v3 (blue),
ISAS (red), in a region where SMOS SSS distribution very skewed contrary to ISAS.



What'’s new in CATDS debias v3? i
Seasonal (instead of yearly mean) natural variability

Bay of Bengal

Fresher SSS during very fresh events
bebiased V5, 054 Less oscillations during salty periods (more stable solution)

I lon=78.1988, lat=5,0084
20°N a7 - : : .J V2 :Ig.-nr
e r"l‘ F f fi nf,f. r"rll .F,.I \‘J.I " AR 1] A '»‘J I .n f‘ﬂ'l-'ﬂl 1: r-)’m"ll V3 i
i \ \ Ir|u \ i A v | "_--‘.' ] | s ’.\ W _-’._ ] .'I ||.... P I.‘. | ';'. A ! . ~
e | L | | L -r { | '. | 1 "'."‘I_I 1 I::L-'.': | | . u “'.. | 7 \' |II ]
15°N ' Bl T W 1N 5 |V " ML A S| .
" T }l | It M
33 'l“lll LFI ‘ I:. E\.
32| (
10°N |
3 i‘_
3?.34 TZ!IAS ?.:15 73:55 7:’16 7.365 7.;1?' 713.75
t x 107
80°E 85°E 90°E 95°E
22.023.525.026.528.029.531.0 32.5 34.0 35.5 1.6 " " " r g
| 1 | N |
| ! | | | A I
| | | R | R | N
N , M
Impact of seasonal natural variability _— ( | '| H [l ': J' ‘| || ' ||
; i ; . 5 \ | | | R | [ | ' [ | =
(bottom) in a pixel during 8 years. Top: 5 p—t A i - = f Ill ". I |
Time series of SMOS v3 (blue) and v2 - Py o ey gt gl N § i / v
I\-\. |Ir Y '!I l:\ N \-. i ! \ iy |'I L i iI v\ S v- |I v N |
(green) SSS. SLWOWW WL WWW AW
o 2 1 1 1 1 1 1 1
. 7.34 7.345 7.35 7.355 7.36 7.365 7.37 7.375
L cnes % CATDS Time since 2010 (sec) - 10%
CENTRE NATIONAL D'ETUDES SPATIALES



The overall performance i

SMOS (18 days) and ship (0.5°) SSS comparison
STDDIFF, 30°N:30°S, 18d
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distance to coast

Debias_v3-ship stddiff <~ monthly ISAS-ship stddiff at ~100 - 600 km from coast
18days debias_v3-ship stddiff <~ 0.20 farther than 1000 km from coasts

b
—

Ship SSS averaged over 0.5°. ISAS (Argo Ol, green), SMOS CATDS CPDC SSS without correction (monthly, blue), CATDS
CEC-LOCEAN (v2 18d, light blue), (v3 18d, orange).
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The overall performance
SMOS (18 days) and ship (0.5°) SSS comparison

RMSD, 50°N:50°S, 18d
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The overall performance i
SMOS (18 days) and ship (0.5°) SSS comparison
RMSD, 50°N:50°S, 18d
= ISAS [\ PDF of RMSD over the whole time period
and 50N-50S
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& cares Differences vs ARGO Ol (ISAS) iy

Weekly (9-day products) vs ISAS (ARGO Ol)

RMSD, ISAS15 vs Debiased V3, 09d, 2016-01-01 - 2016-12-31

SMOS

Debias v3

= Median, Including coastal areas

=0.30 '
Med = 0.28
0.00 015 030 045 070 100 130 1.60 190 0:00; 013 030 083, 010 100 130 TA0 130

» ISAS (Kolodziejczyk et al, 2017). ARGO Ol, 300 km/1 mo smoothing, Clim. Adjustmt /LS TS validation
» Better spatial coverage than ship measurements
» Does not resolve high-frequency/small-scale variability — need comparison with SMAP

5D, I5A515 vs Debiased_V2, 09d, 2016-01-01 - 2016-12-31 SD, ISAS15 vs Debiased V3, 09d, 2016.01-01 - 2016-12-31
B0




Debias v2

5D, CAP4.0 vs Debiased V2, 09d, 2016-01-01 - 2016-12-31

SMOS vs SMAP P

SMOS debias_v3(9 days) and SMAP CAPv4 (8 days)
Debias v3

5D, CAP4.0 vs Debiased V3, 09d, 2016-01-01 - 2016-12-31

STD(SMOS-SMAP)

* Better RFl filtering in N latitude

0.6

But:

* Better agreement in near coastal regions

P
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Still large stddiff in cold regions:

* |arge noise in both SMOS & SMAP SSS

* some issues close to ice edges & because of dielectric constant
issue



SMOS vs SMAP i

SMOS debias_v3(9 days) and SMAP CAPv4 (8 days)

Debias v2 Debias v3

R2, CAP4.0 vs Debiased_V2, 09d, 2016-01-01 - 2016

R2, CAP4.0 vs Debiased_V3, 09d, 2016-01-01 - 2016-12-31

ET ==

Very good consistentcy of r2 in highly variable regions ;
improvements with debias_v3 (e.g. Amazon plume, Bay of Bengale)
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SMOS vs SMAP i

SMOS debias_v3(9 days) and SMAP CAPv4 (8 days)

Debias v2 vs CAP 4.0 Debias v3 vs CAP 4.0

R2, CAP4.0 vs Debiased_V2, 09d, 2016-01-01 - 2016
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SMQOS vs TARA In the Arctic

558 Tara, zone globale
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river Absolute adjustment: problem due to the unresolved

variability of ISAS (ARGO-OI) near the coast
In the vicinity of large river estuaries

Gilles Reverdin, Hervé Le Goff, LOCEAN, 2018
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SMOS

- Major improvements in SMOS SSS debias_v3 (CEC LOCEAN available at CATDS since July 2018):
- Very variable areas & close to coast: improved absolute calibration & signal to noise ratio

- High latitudes: improved RFI filtering & SST influence (still room for improvement)
* General improvement, but the problem of absolute ajdustement (cf. estuaries near the coast)

- SMOS (18days) & ships (0.5°):

In the tropics
- >1000km from land: stddifference (SMOS-ship) < 0.20

- 100 - 600km from land: SMQOS SSS closer to ship than ISAS (high SSS natural variability)
At high latitude, better filtering of RFIs

- ‘Weekly’ SMOS and SMAP CAPv3 SSS
- very consistent (r?>0.8) in variable areas; improvement at high latitudes but still issues with ice

border and low SST
- SMOS & SMAP capture the variability that is unavailable using ARGO-only data

Products available from the CATDS at https://www.catds.fr/Products. Figures available at maps.catds.fr
Ref: Boutin Jacqueline, Vergely Jean-Luc, Khvorostyanov Dmitry (2018), http://doi.org/10.17882/52804#57467
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https://www.catds.fr/Products
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