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Acronym

Aquarius
ASCAT
BLT
CMORPH
CTD

DM

EO

ESA
FTP
GOSUD
GTMBA
Ifremer
IPEV
ISAS

L2
LEGOS
LOCEAN

LOPS
MEOP
MLD
NRT
Pi-MEP
PIRATA
QC
RAMA

RR
SAMOS
SMAP
SMOS
SSS

SST

STD
Survostral
TAO

TSG

NASA/CONAE Salinity mission

Advanced Scatterometer

Barrier Layer Thickness

CPC MORPHing technique

Instrument used to measure the conductivity, temperature, and pressure of
seawater

Delayed Mode

Earth Observation

European Space Agency

File Transfer Protocol

Global Ocean Surface Underway Data

The Global Tropical Moored Buoy Array

Institut francais de recherche pour ’exploitation de la mer

Institut polaire francais Paul-Emile Victor

In Situ Analysis System

Level 2

Laboratoire d’Etudes en Géophysique et Océanographie Spatiales
Laboratoire d’Océanographie et du Climat : Expérimentations et Approches
Numériques

Laboratoire d’Océanographie Physique et Spatiale

Marine Mammals Exploring the Oceans Pole to Pole

Mixed Layer Depth

Near Real Time

Pilot Mission Exploitation Platform

Prediction and Researched Moored Array in the Atlantic

Quality control

Research Moored Array for African-Asian-Australian Monsoon Analysis and
Prediction

Rain rate

Shipboard Automated Meteorological and Oceanographic System

Soil Moisture Active Passive (NASA mission)

Soil Moisture and Ocean Salinity (ESA mission)

Sea Surface Salinity

Sea Surface Temperature

Standard deviation

SURVeillance de ’Océan AuSTRAL (Monitoring the Southern Ocean)
Tropical Atmosphere Ocean

Thermosalinograph

1 Overview

This report presents some characteristics of the TSG in situ dataset used by the Pi-MEP to
validate SMOS, SMAP and Aquarius satellite SSS products. A series of plots is proposed showing:

e Number of SSS data as a function of time and distance to coast

e Histogram of shallowest salinity and pressure (if relevant)
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Temporal mean of shallowest salinity and pressure (if relevant)
Temporal STD of shallowest salinity
Spatial density of shallowest salinity

ASSS between local in situ data and ISAS analyses sorted as function of geophysical con-
ditions

Conditional analyses

The conditional analyses proposed in the document, correspond to filter/subdivide the in situ
dataset following specific geophysical conditions:

C1:if the local value at in situ location of estimated rain rate is high (ie. > 10 mm/h) and
mean daily wind is low (ie. < 5 m/s).

C2:if the prior 10-days history of the rain and wind at in situ location show high (ie.> 5
mm/h) and low (ie.< 5 m/s) median values, respectively.

C3:if both C1 and C2 are met.
C4:if the mixed layer is shallow with depth <20m.
C5:if there is a barrier layer with thickness > 10 m.

C6:if the in situ data is located where the climatological sss standard deviation is high (ie.
above > 0.2).

For each conditions, the temporal mean (gridded over spatial boxes of size 1°x1°) and the his-
togram of the difference ASSS between ISAS and in situ SSS value are presented.

1.1

In situ dataset

1.1.1 TSG

The TSG dataset is subdivided into 6 subdatasets following TSG data providers subdivisions:

LEGOS-DM:

The TSG-LEGOS-DM dataset correspond to sea surface salinity delayed mode data derived
from voluntary observing ships collected, validated, archived, and made freely available by
the French Sea Surface Salinity Observation Service (Alory et al. (2015)). Adjusted values
when available and only collected TSG data that exhibit quality flags=1 and 2 were used.

GOSUD-Research-vessel:

The TSG-GOSUD-Research-vessel dataset correspond to French research vessels that have
been collecting thermo-salinometer (TSG) data since the early 2000 in contribution to the
GOSUD program. The set of homogeneous instruments is permanently monitored and reg-
ularly calibrated. Water samples are taken on a daily basis by the crew and later analysed
in the laboratory. The careful calibration and instrument maintenance, complemented with
a rigorous adjustment on water samples lead to reach an accuracy of a few 1072 PSS in
salinity. This delayed mode dataset (Gaillard et al. (2015)) is updated annually and freely
available here. Adjusted values when available and only collected TSG data that exhibit
quality flags=1 and 2 were used.


http://www.legos.obs-mip.fr/observations/sss/
http://www.gosud.org/
http://www.seanoe.org/data/00284/39475/
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e GOSUD-Sailing-ship: The TSG-GOSUD-Sailing-ship dataset correspond to Observations
of Sea surface salinity obtained from voluntary sailing ships using medium or small size
sensors. They complement the networks installed on research vessels or commercial ships.
This delayed mode dataset (Reynaud et al. (2015)) is updated annually as a contribution
to GOSUD (http://www.gosud.org) and freely available here. Adjusted values when
available and only collected TSG data that exhibit quality flags=1 and 2 were used.

e SAMOS: The TSG-SAMOS dataset correspond to ”Research” quality data from the US
Shipboard Automated Meteorological and Oceanographic System (SAMOS) initiative (Smith
et al. (2009)). Data are available at http://samos.coaps.fsu.edu/html/. Adjusted val-
ues when available and only collected TSG data that exhibit quality flags=1 and 2 were
used.

e LEGOS-Survostral: The TSG-LEGOS-Survostral dataset correspond to delayed mode re-
gional data from TSG installed on the Astrolabe vessel (IPEV) during the round trips
between Hobart (Tasmania) and the French Antarctic base at Dumont d’Urville (Morrow
and Kestenare (2014)). It is provided by the Survostral project and available via ftp. Ad-
justed values when available and only collected TSG data that exhibit quality flags=1 and
2 were used.

e LEGOS-Survostral-Adélie: The TSG-LEGOS-Surv-Adel dataset correspond to delayed
mode regional dataset along the Adelie coast provided by the Survostral project and avail-
able via ftp. Adjusted values when available and only collected TSG data that exhibit
quality flags=1 and 2 were used.

1.2 Auxiliary geophysical datasets

Additional EO datasets are used to characterize the geophysical conditions at the in situ mea-
surement locations and time, and 10 days prior the measurements to get an estimate of the
geophysical condition and history. As discussed in Boutin et al. (2016), the presence of vertical
gradients in, and horizontal variability of, sea surface salinity indeed complicates comparison of
satellite and in situ measurements. The additional EO data are used here to get a first estimates
of conditions for which L-band satellite SSS measured in the first centimeters of the upper ocean
within a 50-150 km diameter footprint might differ from pointwise in situ measurements per-
formed in general between 10 and 5 m depth below the surface. The spatio-temporal variability
of SSS within a satellite footprint (50-150 km) is a major issue for satellite SSS validation in the
vicinity of river plumes, frontal zones, and significant precipitation. Rainfall can in some cases
produce vertical salinity gradients exceeding 1 pss m '; consequently, it is recommended that
satellite and in situ SSS measurements less than 3-6 h after rain events should be considered
with care when used in satellite calibration/validation analyses. To identify such situation, the
Pi-MEP test platform is first using CMORPH products to characterize the local value and his-
tory of rain rate and ASCAT gridded data are used to characterize the local surface wind speed
and history. For validation purpose, the ISAS monthly SSS in situ analysed fields at 5 m depth
are collocated and compared with the in situ SSS value. The use of ISAS is motivated by the fact
that it is used in the SMOS L2 official validation protocol in which systematic comparisons of
SMOS L2 retrieved SSS with ISAS are done. In complement to ISAS, monthly std climatological
fields from the World Ocean Atlas (WOA13) at the in situ location and date are also used to
have an a priori information of the local SSS variability.


http://www.gosud.org
http://www.seanoe.org/data/00284/39476/
http://samos.coaps.fsu.edu/html/
http://www.legos.obs-mip.fr/projets/chantiers-geographiques/zones-polaires-glaciers/survostral/
ftp://ftp.legos.obs-mip.fr/pub/soa/salinite/survostral/dm_data_adelie_2003_ongoing/
http://www.legos.obs-mip.fr/projets/chantiers-geographiques/zones-polaires-glaciers/survostral/
ftp://ftp.legos.obs-mip.fr/pub/soa/salinite/survostral/dm_data_adelie_2003_ongoing/
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Precipitation are estimated using the CMORPH 3-hourly products at 1/4° resolution (Joyce
et al. (2004)). CMORPH (CPC MORPHing technique) produces global precipitation analy-
ses at very high spatial and temporal resolution. This technique uses precipitation estimates
that have been derived from low orbiter satellite microwave observations exclusively, and whose
features are transported via spatial propagation information that is obtained entirely from geo-
stationary satellite IR data. At present NOAA incorporate precipitation estimates derived from
the passive microwaves aboard the DMSP 13, 14 and 15 (SSM/I), the NOAA-15, 16, 17 and
18 (AMSU-B), and AMSR-E and TMI aboard NASA’s Aqua, TRMM and GPM spacecraft,
respectively. These estimates are generated by algorithms of Ferraro (1997) for SSM/I, Ferraro
et al. (2000) for AMSU-B and Kummerow et al. (2001) for TMI. Note that this technique is not
a precipitation estimation algorithm but a means by which estimates from existing microwave
rainfall algorithms can be combined. Therefore, this method is extremely flexible such that any
precipitation estimates from any microwave satellite source can be incorporated.

With regard to spatial resolution, although the precipitation estimates are available on a
grid with a spacing of 8 km (at the equator), the resolution of the individual satellite-derived
estimates is coarser than that - more on the order of 12 x 15 km or so. The finer "resolution” is
obtained via interpolation.

In effect, IR data are used as a means to transport the microwave-derived precipitation
features during periods when microwave data are not available at a location. Propagation vector
matrices are produced by computing spatial lag correlations on successive images of geostationary
satellite IR which are then used to propagate the microwave derived precipitation estimates. This
process governs the movement of the precipitation features only. At a given location, the shape
and intensity of the precipitation features in the intervening half hour periods between microwave
scans are determined by performing a time-weighting interpolation between microwave-derived
features that have been propagated forward in time from the previous microwave observation and
those that have been propagated backward in time from the following microwave scan. NOAA
refer to this latter step as ”morphing” of the features.

For the present Pi-MEP products, we only considered the 3-hourly products at 1/4 de-
gree resolution. The entire CMORPH record (December 2002-present) for 3-hourly, 1/4 de-
gree lat/lon resolution can be found at: ftp://ftp.cpc.ncep.noaa.gov/precip/CMORPH_V1.
0/RAW/. CMORPH estimates cover a global belt (-180°W to 180°E) extending from 60°S to 60°N
latitude and are available for the complete period of the Pi-MEP core datasets (Jan 2010-now).

1.2.2 ASCAT

Advanced SCATterometer (ASCAT) daily data produced and made available at Ifremer/CERSAT
on a 0.25°x0.25° resolution grid (Bentamy and Fillon (2012)) since March 2007 are used to char-
acterize the mean daily wind at the match-up pair location as well as the wind history during the
10-days period preceding the in situ measurement date. These wind fields are calculated based on
a geostatistical method with external drift. Remotely sensed data from ASCAT are considered
as observations while those from numerical model analysis (ECMWF) are associated with the
external drift. The spatial and temporal structure functions for wind speed, zonal and merid-
ional wind components are estimated from ASCAT retrievals. Furthermore, the new procedure
includes a temporal interpolation of the retrievals based on the complex empirical orthogonal
function (CEOF) approach, in order to enhance the sampling length of the scatterometer obser-
vations. The resulting daily wind fields involves the main known surface wind patterns as well
as some variation modes associated with temporal and spatial moving features. The accuracy
of the gridded winds was investigated through comparisons with moored buoy data in Bentamy


http://www.cpc.ncep.noaa.gov/products/janowiak/cmorph_description.html
ftp://ftp.cpc.ncep.noaa.gov/precip/CMORPH_V1.0/RAW/
ftp://ftp.cpc.ncep.noaa.gov/precip/CMORPH_V1.0/RAW/
ftp://ftp.ifremer.fr/ifremer/cersat/products/gridded/MWF/L3/ASCAT/Daily/Netcdf/
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et al. (2012) and resulted in rms differences for wind speed and direction are about 1.50 m.s™

and 20°.

1.2.3 ISAS

The In Situ Analysis System (ISAS), as described in Gaillard et al. (2016) is a data based
re-analysis of temperature and salinity fields over the global ocean. It was initially designed
to synthesize the temperature and salinity profiles collected by the ARGO program. It has
been later extended to accommodate all type of vertical profile as well as time series. ISAS
gridded fields are entirely based on in-situ measurements. The methodology and configuration
have been conceived to preserve as much as possible the data information content and resolu-
tion. ISAS is developed and run in a research laboratory (LOPS) in close collaboration with
Coriolis, one of ARGO Global Data Assembly Center and unique data provider for the Mer-
cator operational oceanography system. At the moment the period covered starts in 2002 and
only the upper 2000m are considered. The gridded fields were produced over the global ocean
70°N-70°S on a 1/2° grid by the ISAS project with datasets downloaded from the Coriolis
data center (for more details on ISAS see Gaillard et al. (2009)). In the PIMEP, the prod-
uct in used is the INSITU_GLO_TS_OA_NRT_OBSERVATIONS_013.002_a v6.2 NRT derived at
the Coriolis data center and provided by Copernicus (www.marine.copernicus.eu/documents/
PUM/CMEMS-INS-PUM-013-002-ab.pdf). The major contribution to the data set is from Argo
array of profiling floats, reaching an approximate resolution of one profile every 10-days and
every 3-degrees over the Satellite SSS period (http://www.umr-lops.fr/SNO-Argo/Products/
ISAS-T-S-fields/); in this version SSS from thermosalinographs from ship of opportunity are
not used, so that we can consider SMOS SSS validation using ship of opportunity measurements
independent of ISAS. The ISAS optimal interpolation involves a structure function modeled as
the sum of two Gaussian functions, each associated with specific time and space scales, resulting
in a smoothing over typically 3 degrees. The smallest scale which can be retrieved with ISAS
analysis is not smaller than 300-500 km (Kolodziejczyk et al. (2015)). For validation purpose,
the ISAS monthly SSS fields at depth level 5 m are collocated and compared with the satellite
SSS products and included in the PIMEP MDB files. In addition, the < percentage of variance
> fields (PCTVAR) contained in the ISAS analyses provide information on the local variability
of in situ SSS measurements within 1/2°x1/2° boxes.

1.2.4 World Ocean Atlas Climatology

The World Ocean Atlas 2013 version 2 (WOA13 V2) is a set of objectively analyzed (1° grid)
climatological fields of in situ temperature, salinity and other variables provided at standard
depth levels for annual, seasonal, and monthly compositing periods for the World Ocean. It
also includes associated statistical fields of observed oceanographic profile data interpolated to
standard depth levels on 5°, 1°, and 0.25° grids. We use these fields in complement to ISAS to
characterize the climatological fields (monthly mean and std) at the match-up pairs location and
date.


http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=INSITU_GLO_TS_OA_NRT_OBSERVATIONS_013_002_a
www.marine.copernicus.eu/documents/PUM/CMEMS-INS-PUM-013-002-ab.pdf
www.marine.copernicus.eu/documents/PUM/CMEMS-INS-PUM-013-002-ab.pdf
http://www.umr-lops.fr/SNO-Argo/Products/ISAS-T-S-fields/
http://www.umr-lops.fr/SNO-Argo/Products/ISAS-T-S-fields/
https://www.nodc.noaa.gov/OC5/woa13/
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2 In Situ Dababase Analyses
2.1 TSG-LEGOS-DM

2.1.1 Number of SSS data as a function of time and distance to coast
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Figure 1: Number of SSS from TSG-LEGOS-DM as a function of time (left) and distance to
coast (right).

2.1.2 Histogram of SSS
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Figure 2: Distribution of SSS from TSG-LEGOS-DM per bins of 0.1.
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2.1.3 Temporal mean of SSS

Time mean of TSG-LEGOS-DM SSS in 1°x 1° boxes over 2010-2017

60°S

75%

180°W 6 0°

L L R
32 33 34 35 36 37 38

Figure 3: Time-mean SSS from TSG-LEGOS-DM in 1°x1° boxes.

2.1.4 Temporal STD of SSS

Temporal STD of TSG-LEGOS-DM SSS in 1°x1° boxes over 2010-2017
T

75°N

60°N

180°W 120°W 60°W 0° 60°E 120°E 180°W 0

Figure 4: Temporal STD of SSS from TSG-LEGOS-DM in 1°x1° boxes.
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2.1.5 Spatial density of SSS

Number of TSG-LEGOS-DM SSS in 1°x 1° boxes over 2010-2017
T T

180°W 120°W 60°W 0° 60°E 120% 180°W

Figure 5: Number of SSS from TSG-LEGOS-DM in 1°x1° boxes.
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2.1.6 ASSS sorted as geophysical conditions

A SSS (ISAS-TSG-LEGOS-DM)
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Figure 6: A SSS (ISAS - TSG-LEGOS-DM) sorted as geophysical conditions: TSG-LEGOS-DM
SSS a), TSG-LEGOS-DM SST b), ASCAT Wind speed c¢), CMORPH rain rate d) and distance

to coast (e).
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2.1.7 Conditional analyses

ISAS - TSG-LEGOS-DM (C1) over 2010-2017
T T T

ISAS - TSG-LEGOS-DM (C2) over 2010-2017
T
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(c) cruce (d) Locations where WOA2013 $S8 STD>0.2
Figure 7: Temporal mean of ASSS (ISAS - TSG-LEGOS-DM) for 4 different subdatasets corre-
sponding to C1 (a), C2 (b), C3 (c) and C6 (f).
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Figure 8: Normalized histogram of ASSS (ISAS -

corresponding to C1 (a), C2 (b), C3 (c) and C6 (f).

2.2 TSG-GOSUD-Research-vessel

2.2.1 Number of SSS data as a function of time and distance to coast
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2.2.2 Histogram of SSS
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Figure 10: Distribution of SSS from TSG-GOSUD-Research-vessel per bins of 0.1.

2.2.3 Temporal mean of SSS

Time mean of TSG-GOSUD-Research-vessels SSS in 1°x 1° boxes over 2010-2016
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Figure 11: Time-mean SSS from TSG-GOSUD-Research-vessel in 1°x1° boxes.
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2.2.4 Temporal STD of SSS

Temporal STD of TSG-GOSUD-Research-vessels SSS in 1°x1° boxes over 2010-2016
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Figure 12: Temporal STD of SSS from TSG-GOSUD-Research-vessel in 1°x1° boxes.
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Figure 13: Number of SSS from TSG-GOSUD-Research-vessel in 1°x1° boxes.
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2.2.6 ASSS sorted as geophysical conditions
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Figure 14: A SSS (ISAS - TSG-GOSUD-Research-vessel ) sorted as geophysical conditions: TSG-
GOSUD-Research-vessel SSS a), TSG-GOSUD-Research-vessel SST b), ASCAT Wind speed c¢),
CMORPH rain rate d) and distance to coast (e).
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2.2.7 Conditional analyses

ISAS - TSG-GOSUD-Research-vessels (C1) over 2010-2016
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Figure 15: Temporal mean of ASSS (ISAS - TSG-GOSUD-Research-vessel) for 4 different sub-
datasets corresponding to C1 (a), C2 (b), C3 (c) and C6 (f).
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Figure 16: Normalized histogram of ASSS (ISAS - TSG-GOSUD-Research-vessel) for 4 different
(b), C3 (c) and C6 (f).

subdatasets corresponding to C1 (a), C2
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Figure 17: Number of SSS from TSG-GOSUD-Sailing-ship as a function of time (left) and

distance to coast (right).
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2.3.2 Histogram of SSS
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Figure 18: Distribution of SSS from TSG-GOSUD-Sailing-ship per bins of 0.1.

2.3.3 Temporal mean of SSS

Time mean of TSG-GOSUD-Sailing-ships S5S in 1°x 1° boxes over 2010-2015
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Figure 19: Time-mean SSS from TSG-GOSUD-Sailing-ship in 1°x1° boxes.
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2.3.4 Temporal STD of SSS

Temporal STD of TSG-GOSUD-Sailing-ships $SS in 1°x1° boxes over 2010-2015
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Figure 20: Temporal STD of SSS from TSG-GOSUD-Sailing-ship in 1°x1° boxes.
2.3.5 Spatial density of SSS
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Figure 21: Number of SSS from TSG-GOSUD-Sailing-ship in 1°x1° boxes.

20



smos
pi-mep

In Situ database Analyses Report: TSG-GOSUD-Sailing-ship

2.3.6 ASSS sorted as geophysical conditions
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Figure 22: A SSS (ISAS - TSG-GOSUD-Sailing-ship) sorted as geophysical conditions: TSG-
GOSUD-Sailing-ship SSS a), TSG-GOSUD-Sailing-ship SST b), ASCAT Wind speed c),
CMORPH rain rate d) and distance to coast (e).
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2.3.7 Conditional analyses

ISAS - TSG-GOSUD: -ships (C1) over 2010-2015
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Figure 23: Temporal mean of ASSS (ISAS - TSG-GOSUD-Sailing-ship) for 4 different sub-
datasets corresponding to C1 (a), C2 (b), C3 (c) and C6 (f).
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2.4.2 Histogram of SSS
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Figure 26: Distribution of SSS from TSG-SAMOS per bins of 0.1.

2.4.3 Temporal mean of SSS

Time mean of TSG-SAMOS SSS in 1°x 1° boxes over 2010-2018
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Figure 27: Time-mean SSS from TSG-SAMOS in 1°x1° boxes.
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2.4.4 Temporal STD of SSS
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Figure 28: Temporal STD of SSS from TSG-SAMOS in 1°x1° boxes.
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Figure 29: Number of SSS from TSG-SAMOS in 1°x1° boxes.
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2.4.6 ASSS sorted as geophysical conditions
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Figure 30: A SSS (ISAS - TSG-SAMOS) sorted as geophysical conditions: TSG-SAMOS SSS
a), TSG-SAMOS SST b), ASCAT Wind speed ¢), CMORPH rain rate d) and distance to coast

(e).
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2.4.7 Conditional analyses
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Figure 31: Temporal mean of ASSS (ISAS - TSG-SAMOS) for 4 different subdatasets corre-
sponding to C1 (a), C2 (b), C3 (c) and C6 (f).

27



Smos
L B

In Situ database Analyses Report: TSG-LEGOS-Survostral

14 . . . . . 15 . . . .
1.2 - # 1489412 t:
# 1212299 events Meane\gegzs
Mean : 0.48 Median : 0.17
e ! Median : 0.13 £, Min: -5.14
g Min : -5.01 g Max : 24.13
Sos Max | 17.76 g Std : 1.96
z Std: 1.75 2 IQR: 0.80
3 IQR : 0.74 B Skew. : -0.06
%06, Skew. : 0.03 L % Kurt. : 3.13
£ Kurt. : 3.09 £
s S S054 F
0.4+ L
N . I I I ‘\\ | I | III
0 i [ | IIII II III I 0 i--.pllllll IIIIII
2 1. - 15 2 2 - 15 2
BAS TSGSAMOS(CID BAS TSGSAMOS(CD
(a) RR>1mm/h and Ujg <5m/s (b) RR1%4 >5mm/h and UlOd <5m/s
5 . . . . . . 10 . . . .
18
# :26773 events 14 L
1.6 -| Mean : 0.70 r # 18724178 events
Median : 0.20 Mean : 0.31
g 149 Min :-5.01 T Eos Median : 0.07
g Max : 17.74 go Min : -13.89
g7 Std : 2.25 - Max : 28.01
= IQR: 0.90 < Std:1.71
3 Skew. : -0.17 TR IOR : 0.85 r
I Kurt. : 2.98 B .., Skew.:0.00
g £ . kurt.:2.76
S S0.4- t
206 E
0.4+ L
0.2+ r
|| I | Illll‘ | ““ In
0 Fiae Il--p- IIIII.I-II 0 llllll II
2 1. - 15 2 2 B 15 2
BAS TSGSAMOS(C3D BAS TSGSAMOS(C&
(C) C1 U C2 (d) Locations where WOA2013 SSS STD>0.2

Figure 32: Normalized histogram of ASSS (ISAS - TSG-SAMOS) for 4 different subdatasets
corresponding to C1 (a), C2 (b), C3 (c) and C6 (f).
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2.5.1 Number of SSS data as a function of time and distance to coast

x10*

T T T T T T T T 4 x10% i i . . .
25 | | i | | | | |
| | ' | | H H :
| | | | | H H |
P | | | | | | S
a | | | | H H L a
5 2 : ; | i H H 4o
S | | | | i 1w 3 4
5 1 | | 1 H -
a ] | | | | IR
Q | i I’ 1 1 i
° 1 | 1 | | | g
5 ] | : i I i
D1 i | ! | H I
& ] | H b a
I¢] ] ] 1 i3
3 ] | 1 13, |
@ ] i 1o
4 i | il -
o ] | ]
]
gt : : [ £1s
s i ! s
5 ] | s
2 ] 21 g
Sos | £
Z | | | ; I I
\ | | J
0 mn 2012 2013 2014 2015 2016 2017 2018 1500
Time Distance to coast

Figure 33: Number of SSS from TSG-LEGOS-Survostral as a function of time (left) and distance
to coast (right).
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Figure 34: Distribution of SSS from TSG-LEGOS-Survostral per bins of 0.1.

2.5.3 Temporal mean of SSS

Temporal mean of TSG-LEGOS-Survostral SSS
in 1°x 1° boxes over 2010-2018
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Figure 35: Time-mean SSS from TSG-LEGOS-Survostral in 1°x1° boxes.
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2.5.4 Temporal STD of SSS

Temporal STD of TSG-LEGOS-Survostral SSS
in 1°x 1° boxes over 2010-2018
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Figure 36: Temporal STD of SSS from TSG-LEGOS-Survostral in 1°x1° boxes.
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2.5.5 Spatial density of SSS
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Figure 37: Number of SSS from TSG-LEGOS-Survostral in 1°x1° boxes.
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2.5.6 ASSS sorted as geophysical conditions
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Figure 38: A SSS (ISAS - TSG-LEGOS-Survostral) sorted as geophysical conditions: TSG-
LEGOS-Survostral SSS a), TSG-LEGOS-Survostral SST b), ASCAT Wind speed ¢), CMORPH
rain rate d) and distance to coast (e).
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2.5.7 Conditional analyses

ISAS - TSG-LEGOS-Survostral (C1) over 2010-125018
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ISAS - TSG-LEGOS-Survostral (C2) over 2010-125018
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ISAS - TSG-LEGOS-Survostral (C6) over 2010-125018
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Figure 39: Temporal mean (left) and Normalized histogram (right) of ASSS (ISAS - TSG-
LEGOS-Survostral) for 3 different subdatasets corresponding to C1 (a,b), C2 (c,d) and C6 (e,f).
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2.6 TSG-LEGOS-Survostral-Adelie

2.6.1 Number of SSS data as a function of time and distance to coast

In Situ database Analyses Report: TSG-LEGOS-Surv-Adel)
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Figure 40: Number of SSS from TSG-LEGOS-Surv-Adel) as a function of time (left) and distance
to coast (right).

2.6.2 Histogram of SSS
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Figure 41: Distribution of SSS from TSG-LEGOS-Surv-Adel) per bins of 0.1.
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2.6.3 Temporal mean of SSS

Time mean of TSG-LEGOS-Surv-Adél SSS in 1°x 1° boxes over 2010-2012
s - T

|

33

Figure 42: Time-mean SSS from TSG-LEGOS-Surv-Adel) in 1°x1° boxes.
2.6.4 Temporal STD of SSS
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Figure 43: Temporal STD of SSS from TSG-LEGOS-Surv-Adel) in 1°x1° boxes.

36



smos
pi-mep

In Situ database Analyses Report: TSG-LEGOS-Surv-Adel)

2.6.5 Spatial density of SSS

Number of TSG-LEGOS-Surv-Adél SSS in 1°x 1° boxes ovelrog(?lo-2012
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Figure 44: Number of SSS from TSG-LEGOS-Surv-Adel) in 1°x1° boxes.
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2.6.6 ASSS sorted as geophysical conditions
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Figure 45: A SSS (ISAS - TSG-LEGOS-Surv-Adel)) sorted as geophysical conditions: TSG-
LEGOS-Surv-Adel) SSS a), TSG-LEGOS-Surv-Adel) SST b), ASCAT Wind speed ¢), CMORPH
rain rate d) and distance to coast (e).
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2.6.7 Conditional analyses
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Figure 46: Temporal mean (a) and normalized histogram (b) of ASSS (ISAS - TSG-LEGOS-

Surv-Adel)) for 1 subdataset corresponding to C6.
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3 Summary

3.1 Number of SSS data as a function of time
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Figure 47: Number of SSS data as a function of time.
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3.2 Histogram of SSS
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Figure 48: Distribution of SSS per bins of 0.1.
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3.3 Temporal mean of SSS

Time mean of TSG-LEGOS-DM SSS in 1°x 1° boxes over 2010-2017
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Figure 49: Temporal mean of SSS in 1°x1° boxes.
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3.4 Temporal STD of SSS
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Figure 50: Temporal STD of SSS in 1°x1° boxes.
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3.5 Spatial density of SSS
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Figure 51: Number of SSS in 1°x1° boxes.
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