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Latest news N

2018-10-29 2019 Living Planet Symposium
13-17 May 2019, Milan, haly
Moro dotalls... &

2018-10-29 OceanObs'19 Conference
16-20 September 2019, Honolulu, Hawai, USA
More detals... |

2018-05-16 2018 Ocoan Salinity Science
conference

6-9 Nov 2018, Sorbonne University, Paris, France
More dotgils. 7

Latest reports N

2018-10-15 In-situ

2018-05-17 EO-10 - smos-I13-catds-cpdc-v3-10d-
25km vs tsg-gosud-sailing-ship

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs tsg-legos-dm

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs mammal

2018-05-17 EO~10 - smos-13-catds-cpdc-v3-10d-
25km vs tsg-samos

2018-05-17 EO-10 - smos-I13-catds-cpdc-v3-10d-
25km vs argo

2018-05-17 EO-10 - smos-I13-catds-cpdc-v3-10d-
25km vs drifter

2078-05-17 EO-10 - smos-I3-catds-cpdc-v3-10d-
25km vs tsg-gosud-research-vessel

2018-05-17 GBRP - smos-I3-catds-cpdc-v3-10d-
25km vs t5g-gosud-sailing-ship

2018-05-17 GBRP - smos-13-catds-cpde-v3-10d-

SMOS Pilot-Mission Exploitation Platform

Home Overview Data Reports Case Studies Tools About

SMOS Pilot-Mission Exploitation Platform (Pi-MEP):
A hub for validation and exploitation of ESA SMOS Sea Surface Salinity data

The Soil Moisture and Ocean Salinity (SMOS) mission was launched on 2"¢ November 2009 as the second Earth Explorer Opportunity mission within ESA's Living
Planet programme. It has been continuously providing brightness temperature data in L-Band since January 2010, which are used to retrieve Soil Moisture (SM) and
Sea Surface Salinity (SSS) data over land and ocean, respectively. This project funded by ESA is aims at setting up a Pilot Mission Exploitation Platform (Pi-MEP),
focussing on ESA's SMOS mission and supporting enhanced validation and scientific process studies over ocean.

Pi-MEP project objectives:
« Focus 1 - Enhanced validation of satellite SSS and products assessment
« Focus 2 - Oceanographic exploitation and case-studies monitoring

Exploitation

Validation
Systematic validation reports and Systematic assessment and monitoring
User monitoring selected process studies

Inspection, visualisation, extraction, Inspection, merging, computation
Platform computation data/products for validation data/products for oceanographic
applications

The platform provides several tools and facilities which are described in the overview.
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Input data

smos
pi_mep SMOS Pilot-Mission Exploitation Platform
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Latest news N -MEP data source
2018-10-29 2019 Living Planet Symposium
|3~’171Mny 201'9. Mian, kaly The Pi-MEP regularly updat of required input datasets that are used by the platform to perform satellite SSS remote sensing analyses.
More details... (% There are several types of data:
2018-10-29 OceanObs'19 Conference i
16-20 Septomber 2019, Honoluly, Hawas, USA + Satelits SSS Core datasets (L2/L3/L4)
Morg dorgils @ « Insitu Core datasets
« Auxiliary geophysical datasets
2018-05-16 2018 Ocean Salinity Science « Numerical Weather Predi (NWP) and Numerical Ocean Prediction (NOP)
conference - .
89 Now 2018 Sorbome Universty, Pars, France Process study dedicated datasets
Bl et These datasets are described in detail in the tables here below:
Pi-MEP CORE SATELLITE DATASETS
30-80 km From 2010-05-01 to present
e (ESA) = 50-minute half-orbit Daily 581 vote ESA
~40 km (grid 0.25° x0.25°%) From 2015-03-27 (086) to present
SMAP SSS L2 v3 40km | =
(8SS) L2 T Monthly sss_smap v3 RSS
~70 km (grid 0.25° x0.25°) From 2015-03-27 (086) to present
SMAP SSS L2 v3 70 km | 3 - _smap
Latest reports N T0.km B2 2 98-minute orbit Monthly - b Ve
39 km x 47 km From 2015-03-27 (090) to present
SMAP SSS L2 v4 | 3
2018-10-15 In-situ WPL) L2 98-minute orbit Monithly smap_sss vé4 JPL
2018-05-17 EO-10 - smos-13-catds-cpdc-va-10d- 96 km (along-track) x 390 km (cross- | From 2011-08-25 (237) to 2015-06- NASA %
25Km vs t5g-gosud-salling-ship Aquarius SSS L2 ORVS (NASA-GSFC) | L2 track) (158) smap_sss v s
2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d- 98-minute orbit end of mission data
25km vs tsg-legos-dm 96 km (along-track) x 390 km (cross- | From 2011-08-25 (238) to 2015-06-
2018-05-17 EO-10 - smos-13-catds-cpdc-va-10d- Aquarius SSS L2 CAP v5 (JPL) L2 track) 04 (155) sss_cap vs JPL
25km vs mammal 98-minute orbit end of mission data
2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d- From 2010-01-01 to 2017-03-31
25km vs tsg-samos 1 (CATDS- 25 km (REOS)
2018-05-17 EO-10 - smos-13-catds-cpdc-va-10d- CPDC) L3 From 2017-04-01 to present (OPER) [Mean_Sea_Surface_Salinityl v3 | CATDS CPDC
25km vs argo 1OGays(bo!hasoenqinganddescending 10 days
2018-05-17 EO-10 - smos-I3-catds-cpdc-v3-10d- orbits)
25km vs drifter From 2010-01-01 to 2017-03-31
25 km (REOS) i
2;1"3‘;0'5‘- :‘7:;::; -nu»«:.mepoc-f.vm- - (CATDS-CPDC)| L3 From 2017-04-01 to present (OPER) Mean_Sea_Surface_Salinity] v3 CATDS CPDC
2018-05-17 GBRP - smos-13-catds-cpdc-v3-10d- Monthly (Soth) 10.dsys
S8 s g g b Balling g SMOS SSS L3 v3 - 9 Days (CATDS- i3 0.25° From 2010-01-16 to 2017-12-31 a8 w3 | CATDS CECOS
CECOS-LOCEAN
2018-05-17 GBRP - smos-13-catds-cpdc-va-10d- ) 9 days (every 4 days) yearly LOGEAN
25km vs tsg-legos-dm SMOS SSS L3 v3 - 18 Days (CATDS- 3 0.25° From 2010-01-16 to 2016-12-31 sss 3 | CATDS CECOS
18 days (every 4 days) yearly LOCEAN




Satellite SSS products

SMAP; 11;

30% SMOS; 13;

35%

Aquarius,
13, 35%

drss jpl
OESA mCATDS mBEC mICDC

EOR mJPL mIPRC

e 37 satellite SSS products
8 different providers




Satellite SSS products

Processing levels Spatial resolutions

mL2
mL3
mLa

m 0.05 deg

m 25 km

m 0.25 deg

M 40 km

m 0.5 deg
60 km

m 70 km

m1deg

9%

‘ 14%
5% 1, L4%

» 3 different processing levels: L2/L3/L4
« 8 different spatial resolutions

« 8 different temporal resolutions

Temporal resolutions

m Daily

m 7 day

m weekly

m 8 day

m 9 days
10 days

m 18 days

m monthly



Pi-MEP datasets

@ 37 satellite SSS products (13 SMOS / 13 Aquarius / 11 SMAP)
> 120 different satellite SSS sub-datasets

€ 5 in situ datasets (ARGO, TSG, Moorings, Surf. drifters, Marine mammals)
€ 8 analysed in situ datasets (ISAS, EN4, JAMSTEC, SCRIPPS, IPRC, WOA09-13)
€ 3 numerical models (HYCOM, MERCATOR (NEMO), ECCO (mitGCM))
€ 21 thematic datasets (MLD, SST, RAIN RATE, Surf. Currents, evaporation ...)
€ 8 process study dedicated datasets

= > 82 datasets (30 min to Monthly, 0.052 to 19)

=> 15 To stored on Datarmor (SuperComputer in Brest, France)

= > Update daily



In situ SSS database

1 ARGO floats (Coriolis)

L Moorings (TAO,TRITON, PIRATA, NTAS, STRATUS, SPURS1-2, WHOTS)

 Surface Drifters (LOCEAN)
 TSG (LEGOS, GOSUD, SAMOQS)

O Marine mammals (MEOP)
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7.3 Temporal mean of SSS
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Figure 79: Temporal mean of SSS in 1°x1° boxes.




In situ SSS database

Profilers High spatial resolution Time series

Quality control

| 2

Select “valid” salinity profiles 4
(salinity value for z < 10 m)

Temporal
median
filtering

Spatial median filtering at

CEUIEIE @1f [P ERTET el satellite SSS product resolution

thermocline depth, barrier Layer
thickness, buoyancy frequency

Colocation with Auxiliary datasets
(Wind, RAIN, SST, Models, ...)

4

Pi-MEP in situ database & report



In situ SSS database

SmMos
pi-mep

Latest news

2018-10-29 2019 Living Planet Symposium
13-17 May 2019, Méan, faly
More dotails. @

2078-10-29 OceanObs'19 Conference
16-20 September 2019, Honokilu, Hawai, USA
More details, ¢

2018-05-16 2018 Ocean Salinity Science
conference

8-9 Nov 2018, Sorbonne University, Paris, France
Moy details %

Latest reports N

2018-10-15 In-situ
2018-05-17 EO-10 - smos-13-catds-cpdc-va-10d-
25km vs tsg-gosud-sadiing-ship

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs tsg-legos-dm

2018-05-17 EO-10 - smos-I3-catds-cpdc-v3-10d-
vs mammal

2018-05-17 EO-10 - smos-I3-catds-cpde-v3-10d-
25km vs tsg-samos

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs argo

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs drifter

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs tsg-gosud-research-vessel

2018-05-17 GBRP - smos-I3-catds-cpdc-v3-10d-
25km vs tsg-gosud-sailing- ship

SMOS Pilot-Mission Exploitation Platform

The characteristics of the 5 major in situ datasets (Argo, TSG, Moorings, surface drifters and Sea mammals) used by the Pi-
MEP to validate SMOS, SMAP and Aquarius sateliite SSS products are summarize in an “in-situ data report”. For each in situ
datasets, we detail the QC controls used by the platform and present a series of plots showing:

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

Histogram of shallowest salinity and pressure (if relevant)

Spatial maps of the Temp mean of st salinity and (if relevant)

Spatial maps of the temporal STD of shallowest salinity

Spatial density of shallowest salinity

A SSS between local in situ data and ISAS analyses sorted as function of geophysical conditions

The latest in-situ data report produced by the is available here:
View versi f 2018-10-1
o -
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In Situ database Analyses Report

peepared by the Pi-MEP Consortium

Octoker 15, 018




In situ SSS database: report

@cesa

O(c.)nDamL.:b

Ifremer

SMOS
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In Situ database Analyses Report

prepared by the Pi-MEP Consortium

October 15, 2015

Database # Timemin Timema:c Smin Sma:z: SMea.n
Argo 1191285 01/01/2010 11/10/2018  2.32 44.69  34.81
TSG LEGOS-DM 4356334 05/01/2010 11/08/2017 0.04 42.74 34.57
TSG GOSUD-research vessels 2029464 05/01/2010 30/12/2016  0.01 42.00  35.50
TSG GOSUD-sailing ships 863277 03/06/2010 08/09/2015 0.01 38.33 32.96
TSG SAMOS 20165465 07/01/2010 25/09/2018 5.03 41.99 33.41
Surface Drifters 1803639 01/01/2010 14/08/2017 1.03 40.56 35.99
Mammals 199580 01/01/2010 14/01/2018 4.06 36.67  33.95
Moorings 4830384 01/01/2010 22/10/2018 26.50 38.44 34.99
Total 36339428 01/01/2010 22/10/2018 0.01 44.69 34.52

2.2 Number of SSS data as a function of time and distance to coast
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Figure 1: Number of SSS from Argo floats as a function of time (left) and distance to coast

(right).

2.3 Histogram of shallowest salinity and pressure
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Figure 2: Distribution of SSS (left) and pressure (right) from Argo floats per bins of 0.1 and 0.5,

respectively.




In situ SSS database: report

2.4 Temporal mean of shallowest salinity and pressure

Time mean of Argo SSS in 1°x 1° boxes over 2010-2018
. - e,
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Figure 3: Time-mean SSS and pressure from Argo floats in 1°x1° boxes.

Time mean of Argo PRESSURE in 1°x 1° boxes over 2010-2018

ASSS sorted as geophysical conditions
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2.5 Temporal STD of SSS

Temporal STD of Argo SSS in 1°x1° boxes over 2010-2018
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Figure 4: Temporal STD of SSS from Argo floats in 1°x1° boxes.

2.6 Spatial density of SSS

Number of Argo SS55 in 1°x 1° boxes over 2010-2018 100

(d) MLD<20m

Figure 7: Temporal mean of ASSS (ISAS - Argo) f
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2.8 Conditional analyses
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Figure 5: Number of SSS from Argo foats in 1°x1° boxes.

Narmalied hatogrsm

to

P 1 as

# 9390 events
Mean : 0.02
Median : 0.00

in - 407
Max - 29.66 £
Std 043 i
10R:0.21 H
Skew.: 045 £
Kurt, 10,73 g
& o
llh._._._. "
R T

(a) RR>1mm/h and Uy <5m/= (b) RR194 >5mm/h and U}gd <5m/=

# 1250708 events
Mean : 0.01

o e 008 ) Median : 0.00
Median : 0,01 H Min :-9.87
Min : -8.25 Fas Mox : 32,97
Max : 3297 3§ Std ;0.
Std £ 0.48 32 1R : 0.
QR : 0.20 i Skew.: 0.38
| Skew.:084 213
s K108 H

os o+ s 2 2

1525 - e (64

(e) BLT>10m
Figure 8: Normalized histogram of ASSS (ISAS - Argo) for 6 different subdatasets corresponding

(d) MLD<20m

C1 (a),..., C6 (£).

5
3
Fis
0s
(c)crucz
25
& 175270 events
Mean :-0.01
2 Madian : -0.01
H Min : 12,65
g Max : 34.25
Z1s Std : 0.46
: 108 :0.23
E | Skew.: 0.15
30 P i Kurt.: 927
£ H N
o5 | "
2 2 s 1 0 o o 1 3 15

(f) Locations where WOA2013 SSS STD>0.2




NpUTS Match-up database

SMOS, MDB generator code design

SMAP, 1)Read a SSS satellite file
Aquarius Store temporal/spatial resolution (Res) and grid of
L2 to L4 the satellite products for further collocation (cf 3))

2) Select quality controlled In situ data falling in the

In situ time window (+6h for L2, +D/2 for L3/L4)

+ Auxiliary Match-up
parameters generator
(rain, wind,
sst, mid, ...)

3) Find nearest L2-L4 pixel within a distance
R=[0,Res/2] for each in situ data

4) Store actual At & Adistance between product
pixel & in situ data

5) Generate NetCDF4 files

OUTPUTS

pimep-mdb_satellitelD_insitulD_Time_V01.nc




Match-up database

Latest news

20181029 2019 Living Planet Symposkum
13-17 May 2019, Mian, Ray
Moro detate (¥

2015-10-29 OceanObs 19 Conference

16-20 Septembder 2019, HonokAu, Hawai, USA
2018-05-16 2018 Ocean Salinity Science
conference

6-9 Nov 2018, Sorbonne Universty, Paris, France
Morp detaits &

Latest reports N

2018-10-15 Wn-situ

20180517 EO-10 - smos-i3-catds-cpde-v3-10d-
25km va t3g-gosud- salling-ship

2018-05-17 E0-10 - smos-i-catds-cpde-v3-10d-

25km v tsg-legos-dm

2018-05-17 EO-10 - smos-i-catds-cpdc-va-10d-

25km va mamemat

2018-05-17 EO-10 - smos-i3-catds-cpde-va-10d-

25km va t39-59mos

2016-05-17 E0-10 - smos-K-catds-cpde-vd-10d-
vsargo

2016-0517 EO-10 - 3mos-13-catds-cpdc-vd-10d-
Vs drifter

2018-05-17 EO-10 - smos-i-catds-cpdc-vd-10d-

25km v 139-Gosud-rosearch-vessel

20760517 GBRP - smos-13-catds-cpde-va-106-
25km vs tsg-gosud-salking-ship

SMOS Pilot-Mission Exploitation Platform

ets

The platform systematically co-localizes products from all sensors and associated data
centers with the various pre-processed (G

For a given satellite/in situ SSS product pair, mmmdlfnwbclﬂonmnmnhw-wwmm -up DataBase
(MDB,) files provided in NetCDF format to the users.

Match-up data consist of satellite and in-situ SSS pair datasets but also of auxiliary geophysical

and history of wind speed and rain rates, as well as various information (climatology, distance to coast, mixed kayer depth,
barrier layer thickness, etc) that can be derived from in situ data and which are included in the final match-up files.
Match-up files are generated for each available satellite SSS product files and all available in situ data for the duration of
each satellite product.

The granularity of the Match-up files follows the one of the input sateliite data product files.

The content of the NetCDF files, the in situ QC filtering and the methods are in details in the Match-

Up analyses reports avaiable hore.
Match-up files can be accessed using either an HTTP or FTP client using the following menu:

Satelite any Binstu ary B
SMOS SSS L2 v862 (ESA) TSG (GOSUD-Sailing ships) ETPHTIP |
SMOSSSSL2V662(ESA) | 750 (GOSUD-research vessels) | FTP/MITP |
SMOS SSS L2 v862 (ESA) TSG (LEGOS-DM) FTPMTTP
SMOS SSS L2 v662 (ESA) TSG (LEGOS FIPHITP
SMOS SSS L2 v662 (ESA) TSG (LEGOS-Survostral adélie) ETB/HTTP
SMOS SSS L2 v662 (ESA TSG (SAMOS] ETPAITP |
SMOS SSS L2 v862 (ESA) ARGO profilers EIP/HIIP
SMOS SSS L2 v662 Marine mammals | EIPHIIP |
SMOS SSS L2 v662 (ESA Surface drifters | ETPHTIP |
SMOS SSS L2 662 Moorings ETPMITP |
SMOS SSS L2 v862 (ESA) All in situ databases FTPMTTP
SMOS SSS L3 v2 - Daily (CATDS-CECOS-IFREMER) TSG (GOSUD-Sailing ships) ETP/HTTP
SMOS SSS L3 v2 - Daily (CATDS-CECOS-IFREMER) TSG (GOSUD-research vessels) ETP/HTTP |
SMOS SSS L3 v2 - Dally (CATDS-CECOS-IFREMER) —_TSG (LEGOS-DM) FIP/HITP |
SMOS SSS L3 v2 - Dally (CATDS-CECOS-IFREMER) TSG (LEGOS-Survostral) EIPMHTIP |
SMOS SSS L3 2 - Dally (CATDS-CECOSIFREMER) | T5G (LEGOS-Survosiral adlle) | ETP/HIIP |
SMOS SSS L3 2 - Daily (CATDS-CECOS-IFREMER) TSG (SAMOS) ETPHTIP |
SMOS SSS L3 v2 - Dally (CATDS-CECOS-IFREMER) ARGO profiers ETP/HITE |
SMOS SSS L3 v2 - Daily (CATDS-CECOS-IFREMER) Marine FTP/HTTP |
SMOS SSS L3 v2 - Daily (CATDS-CECOS-IFREMER) Surtace drifters FIP/HTTP
SMOS SSS L3 v2 - Daily (CATDS-CECOS-IFREMER) Moorings FIP/HTTP |
SMOS SSS L3 v2 - Dally (CATDS-CECOS-IFREM| Allin situ Gatabases P |
SMOS SSS L3 v2 - Monthiy (CATDS-CECOS-IFREMER) TSG (GOSUD-Sailing ships) EIP/HTIP |

SMOS SSS L3 v2 - Monthly (CATOS-CECOS-IFREMER) | TSG (GOSUD research vessels) | |

Index of /diffusion/data/smos-12-v662/argo

Name Last modified ~ Size Description

& Parent Directory

2010/ 02-May-2018 01:39
20 02-May-2018 01:49
(. 02-May-2018 03:06
2013 02-May-2018 03:46
2014/ 02-May-2018 04:25
208 02-May-2018 06:35
[ P00 02-May-2018 07:00
201 02-May-2018 07:18

02-May-2018 07:18

HTTP

Index de ftp://ftp.ifremer.fr/if Jeer

Idiffusion/d

12-v662/argo/

@8 Vers un rép. de plus haut niveau

FTP

Nom

&0 2000
& 20n
2012
& 203
8 201
201
& 2016
(~
& 20

Taille

Derniére modification

02)08/2018
02/0%/2018
020512018
0205/2018
02/08/2018
02/05/2018
©2/03/2018
020872018
02/08/2018

01:39:00 UTC+2
01:49:00 UTC2
03:06:00 UTC+2
03:46:00 UTC+2
04:26:00 UTC+2
06:35:00 UTC+2
07:00:00 UTC+2
07:18:00 UTC+2
071800 UTC+2




Match-up database

e 37 satellites products
 10in situ datasets
—200 Gb ~ 600.000 files

—>Processing time ~ 3 days (parallelized)

Reprocessing: once/year

Monthly update: only new pairs in situ/satellite
are generated.



Analyses Regions

SmMos
pi-mep SMOS Pilot-Mission Exploitation Platform

Home  Overview  Data  Reports  CaseStudies Tools = About

Latest news N . .
Pi-MEP Regions
2018-10-29 2019 Living Planet Symposium
13-17 May 2019, Mian, taly
More dotals & "
Match-up databases are analyzed globally but also for each Pi-MEP validation region. A dedicated MDB report is provided
2018-10-29 OceanObs'19 Conference for each triplet: Pi-MEP Region-Satellite SSS product-In situ SSS product.
L&zo swlunt;; 2019, Honokulu, Hawei, USA These regions are defined in the following table:
oo detads %

.05- Pi-MEP | Short Lon/Lat
2018-05-16 2018 Ocean Salinity Science Name

conference
6-9 Nov 2018, Sorbonne University, Paris, France
More detats . &

(180 180} /

1 GO Global Ocean [-78.90]

Latest reports N

2018-10-15 In-situ 2 MLL-45 Mb-agsm [-180 180} /

[-45 45)
20180517 EO-10 - smos-13-catds-cpdc-v3-10d-

25km vs tsg-gosud-sailing-ship

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs tsg-legos-dm

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs mammal

2018-05-17 EO-10 - smos-i3-catds-cpdc-v3-10d-
25km vs tsg-samos

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
25km vs argo

2018-05-17 EO-10 - smos-13-catds-cpdc-v3-10d-
A v et 3 go0.10 | Equatorial Ocean |[-180 180}/

2018-05-17 EO-10 - smos-13-catds-cpdc-va-10d- 10N-10S [-10 10]
25km vs tsg-gosud-research-vessel

2018-05-17 GBRP - smos-I13-catds-cpde-va-10d-
25km vs tsg-gosud-sailing-ship

2018-05-17 GBRP - smos-13-catds-cpdc-v3-10d-




Match-up database reports

INPUTS

pimep-mdb_satellitelD_insitulD_* VO01.nc

Pi-MEP Match-up

MDB analyzer code design

1)Read each MDB dataset file

2) Extraction of sub-dataset corresponding to the
predefined Pi-MEP region

MDB

analyzer 3) Systematically generate predefined plots, tables

and statistics for each zone

4) Generate pdf reports

OUTPUTS
pimep-mdb-report_regionID_satellitelD_insitulD.pdf
STATISTICS, PLOTS, pimep-mdb-figure_satellitelD_insitulD.png
REPORTS, NetCDF files pimep-mdb-ncfile_satellitelD_insitulD.nc
pimep-mdb-stat_satellitelD_insitulD.csv




Match-up database reports

sSmos
pi-mep SMOS Pilot-Mission Exploitation Platform

Latest news

2018-10-29 2019 Living Planet Symposium
13-17 MuyNIszian. oy
omgeiain.s Results of systematic analyses of the Match-up D (MDB) files gt by the Pi-MEP are provided to the users in
2018-10-29 OceanObs'19 Conference the form of specific PDF reports here below. MDB files are iy for all pairs of 0 situ SSS data and for an
16-20 Semwg:' 2019, Honolulu, Hawail, USA ensemble of 30 geographical Pi-MEP regions. Each report presents successively:
Yo desaly,. S The MDB file DataSets:
20109570 2078 Ooeen Setchy Ssience « Ashort description of the satellite SSS product considered in the match-up
6-0 Nov 2018, Sorbonne University, Paris, France « A short description of the In situ SSS dataset considered in the match-up
More detaits . % « A short description of the auxiliary geophysi ized with SSS pairs

« An overview of how the Match-ups were evaluated

» An overview of the MDB istics for the i in sit pairs

The major results of the MDB file Analyses:

« Spatial Maps of the Time-mean and temporal STD of in situ and satellite SSS and of the ASSS where ASSS = SSSgar
~ SSSjne, denotes the difference between the satellite and in situ SSS at the colocalized points that form the MDB,
Time series of the monthly averaged mean and STD of in situ and satellite SSS and of the ASSS,

Zonally-averaged Time-mean and temporal STD of in situ and satellite SSS and of the ASSS,

Scatterplots of satellite vs in situ SSS by latitudinal bands, ~ Y

Time series of the monthly averaged mean and STD of the ASSS sorted by latitudinal bands, |f

ASSS sorted as function of geophysical conditions, remef
A summary with tables of statistics and validation metrics.

All analy are d over the ch Pi-MEP Region, satellite/In situ SSS pair and over the full sateliite SSS
product period. The Match-Up analyses reports can béaooossod using the menu below: B
Region Gicbal Ocean Satellite oany
Latest reports N o B
2018-10-15 In-situ Date Satellite ) ) In-situ
2018-05-17 EO-10 - smos-13-catds-cpde-v3-10d- 2018-05-17 SMOS SSS L3 v3 - 10 Days (CATDS-CPDC) ARGO profilers View
S V% SO0 JOU SRS W 2018:05-17 SMOS SSS L3 v3 - 10 Days (CATDS-CPDC) Surface drifters View |
20100817 8010 - Mot Sutde-cpco-va-104: 2018-05-17 SMOS SSS L3 v3 - 10 Days (CATDS-CPDC) Marine View
i [ 2018-05-17 SMOS SSS L3 v3 - 10 Days (CATDS-CPDC) TSG (GOSUD-research vessels) | View

e AR08 - smen i cae cda v ek 2018-05-17 SMOS SSS L3 3 - 10 Days (CATDS-CPDC) TSG (GOSUD-Sailing ships) | View

2018-05-17 SMOS SSS L3 v3 - 10 Days (CATDS-CPDC) TSG (LEGOS-DM) View
il ittt i et 2018-05-17 SMOS SSS L3 3 - 10 Days (CATDS-CPDC) TSG (SAMOS) View

2018-05-16 Aquarius SSS L2 CAP v5 (JPL) ARGO profil View

8-05-17 EO-10 - smos-13-catds-cpde-v3-10d-
2150517804 s 20180516 Aauarius SSS L2 GAP v8 (PL) Surface drifters View Match-up database Analyses
2078-05-17 ED-10 - smos-13-catds-cpdc-v3-10d- 2018-05-16 Aquarius SSS L2 CAP v5 (JPL) Marine
25km vs driftor 2018-05-16 Aquarius SSS L2 CAP v5 (JPL) TSG (GOSUD-research vessels) | View Rep ort
201006178010 - emosiboittecodond 106 2018-05-16 Aquarius SSS L2 CAP v5 (JPL) TSG (GOSUD-Salling ships) | View
25km vs tsg-gosud-research-vessel 2018-05-16 Aquarius SSS L2 CAP v5 (JPL) TSG (LEGOS-DM) View
2018-05-17 GBRP - smos-13-catds-cpde-v3-10d- 2018-05-16 Aquarius SSS L2 CAP v5 (JPL) TSG (SAMOS) View . >
25km vs tsg-gosud-sailing- ship | 2018-05-16 Aquarius SSS L2 OR v5 NASA-GSFC) ARGO profilers View AQUE-I'IUS-LQ-ORfVO
Argo
Global Ocean

prepared by the Pi-MEP Consortium
May 15, 2018




Match-up characteristics

2.5 MDB characteristics for the particular in situ/satellite pairs
2.5.1 Number of paired SSS data as a function of time and distance to coast

1283 1

[

Aurter o Mexhun

2 200
o cead el

() (&)
Figure 1: Number of match-ups between Argo and SMOS-L2-DPGS-v662 SSS as a function of
time (a) and as function of the distance to coast (b) over the Global Ocean Pi-MEP region and
for the full satellite product period.

2.5.2 Histograms of the SSS match-ups
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Figure 2: Histograms of SSS from Argo (a) and SMOS-L2-DPGS-v662 (b) considering all match-
up pairs per bins of 0.1 over the Global Ocean Pi-MEP region and for the full satellite product
period.

2.5.3 Distribution in situ SSS depth in match-ups pairs
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Figure 3: Histograms of the depth of the upper level SS§ measurements from Argo in the Match-
up DataBase for the Global Ocean Pi-MEP region (a) and temporal mean spatial distribution
of pressure of the in situ SSS data over 1°x1® boxes and for the full satellite product period (b).

2.5.4 Spatial Distribution of Match-ups

Humber of 555 match-ups in 1°x1" boxes over 2010-2018

W nw G o 120 v O
Figure 4: Number of 88§ match-ups between Argo SSS and the SMOS-L2-DPGS-v662 SSS
product for the Global Ocean Pi-MEP region over 1°x1° boxes and for the full satellite product
period.

2.5.5 Histograms of the spatial and temporal lags of the match-ups pairs
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Figure 5. Histograms of the spatial (a) and temporal (b) lags between the time of the Argo
measurements and the date of the corresponding SMOS-L2-DPGS-v(62 SSS product.



Match-up analyses
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(b) STD(Satellite SSS)
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(e) MEAN(Argo SSS)

(£} MEAN(ASSS) (Satellite - Argo) () STD(ASSS) (Satellite - Argo)
Figure 6: Temporal mean (left) and STD (right) of SSS from SMOS-L2-DPGS-v662 (top), Argo
(middle), and of ASSS (Satellite - Argo). Only match-up pairs are used to generate these maps.
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Figure 7: Time series of the monthly averaged mean SSS (top), mean ASSS (Satellite - Argo) and
STD of ASSS (Satellite - Argo) over the Global Ocean Pi-MEP region considering all match-ups
collected by the Pi-MEP platform.

Zonally averaged time-mean 555 Zonally d tim, 4585
T 1
0 80 1 1
——
—— '
@ 60| 1
40 a0 1
% o} L
£ g
2 N
> °
® o 20 {
% 5
20 20 3
'
40 an H {
'
'
@ 00 ' 4
—d“ _—— '
'
N

3 2 3 34 5 0504030201 0 01 02 03 04 05
555 A 55 (Sat-Argo)
Figure 8 Left panel: Zonally averaged time mean SSS from SMOS-L2-DPGS-v662 (black) and
from Argo (blue). Right panel: zonally averaged time-mean ASSS (Satellite - Argo) for all the
collected Pi-MEP match-up pairs estimated over the full satellite product period.
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Pi-MEP systematic reporting

e By satellite products (37)
* By in situ database (10)
* By Pi-MEP region (30)

~ 9.000 reports
~40 plots/report
~1 min to generate 1 report

T
g-esa
&=

T— >><\
Ifremer

N SMOS
L\ pi-mep

Match-up database report

SMOS L3 CATDS CEC LOCEAN - 9 days

Argo
Global Ocean

prepared by the Pi-MEP Consortium




Pi-MEP TOOLS

Pi-MEP provides 5 different tools to explore,
visualize and extract SSS related datasets:

* Syntool

* Plots interface

* Match-up interface

* Merginator

* Jupyter
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# Products -

SMOS salinity N
B swossssL2ves2 (0PGS)

SMOS SSS L3 v2.1 - 9 Days
(CATDS-CECOS-LOCEAN)

SMOS SSS L3 v2 - Daily
(CATDS-CECOSHFREMER)

SMOS SSS L3 v3 - 10 days
(CATDS-CPOC)

SMOS SSS L3 v - Monthly
(CATDS-CPDC)

SMOS SSS L3 OA v1 -9 Days
(BEC)
SMOS SSS L3 v3 - Monthly
(coc)

SMOS 5SS L4 Fusion - Dally
(BEC)

SMOS SSS L4 v2 - Week
(CAYDS-CECOS-JFREMER)

B Aauerius $5S L2 OR v8 (PL)
. Aquarius SSS L2 CAP vé (JPL)

Aquarius SSSLICAP w4 -7
Days (JPL)

Aquarius Rain-corrected SSS L3
CAP v4 - 7 Days {JPL)

[ Acurius SSSL30RYS-7Days
running (JPL)

Aquarius SSS L& Of vd - Weekly
(IPRC)

B svapsss iz wpy

SMAP SSS L2 v2 - forward look
(RSS)
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(NOPP)
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running (JPL)
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Plots interface

Interface with five types of plots :
— Time series
— Scatterplots
— Histograms
— Hovmoller diagrams
— Maps

@ pimen_smos .13 catds Ifr-v2-10-0%den sss < S35 o pimep_smap-13-rss-v3-Bdr- 0km_3es_smap - 535 SMAP Sieen_smon- 3. atds - docean-vi-9d 555 - S5 - pimen_smos- il bec-oa:vi-9d_oa_sss - OA S5

e sma0-13-r33 w1+ Bdr- JOMM_455_smap - SURTIP = pimen_smos-13-catds~ifr-v2 - 1d-O%deg_sst - 38T

Scatter

n UPDATE PLOTS [ 4 i — .

From: 2010-01-01 00:00:00

To: 2018-10-29 00:00:00

|_sss u
Time Monthly ¥ Average ¥ Space
pimep_smos-I3-catds-locean-v3-9d_SSS - SSS v
) pimep_smap-13-rss-v3-8dr-70km_sss_smap - SSS_SMAP V¥
@ pimep_smos-I3-bec-0a-v1-9d_oa_sss - OA_SSS ve
’ pimep_smos-I3-catds-ifr-v2-1d-05deg_sss - SSS ve
|ssT t
Time Monthly V Average ¥ Space +
pimep_smap-13-rss-v3-8dr-70km_sss_smap - SURTEP V¥
. pimep_smos-I3-catds-ifr-v2-1d-05deg_sst - SST ve
|.;:-Scaner o
Time Monthly ¥ Average ¥
X pimep_smos-I3-catds-ifr-v2-1d-05deg_sss - SSS v
Y pimep_smos-I3-catds-ifr-v2-1d-05deg_sst - SST v
Color -None- v
|__Map 2]
pimep_smos-I3-catds-locean-v3-9d_SSS - SSS V Average ¥

UPDATE PLOTS [ &




Match-up interface

Interface to query MDB data and :

Extract match-ups (CSV, JSON or NetCDF)
Generate plots for match-up metrics
Produce custom PDF reports

BETA
_' pmep (esa

ARGO proties

pmep. mad_a%m0_aguarus-K-prowd- 1w v

Time series of the mean STD of the difference between ARGO profiles and pimep_mdb_argo_aquarius-I4-iprc-v4-1w

BETA
smos
i, Cosn

pimep_mdb_argo_smos-I3-catds-locean-v2-9d

ARGO profiles

Custom Region

From: 2010-06-01 00:00:00To:  2018-10-28 00:00:00

Depth Dist2Coast SST
0 0 2,1
10 2000 35
Atime Adist ASSS
0 0 0

12 100 5

ARGO ¢ Real-time # Delayed-time

Precipitation rate (CMORPH)
Atmaichup ¥ < ¥ 25 mm/n

Wind speed (ASCAT)
Atmacchup ¥ < ¥ 25 mss

Download

Numerical tables
Collocations map
STD map of ASSS
¢ Time series of ASSS
« Scatterplot
Histogram

SSs
0

100

csv

GENERATE (a4




MERGINATOR

* Explore spatial patterns of numerous datasets at a glance

« € 2015-05-04 00:00:00 8 > » Regions ~ Colorbar ~ Dynamic  Image size: .

DC>SMOS LOCEAN I3 DC>SMOS BEC I3 OA DC>SMOS CATDS L4A DC>SMOS CATDS OP DC>SMAP JPL I3 8days DC>Aquarius JPL I3 7days
18days salinity % 9days salinity % WEEKLY salinity % % % %

DC>SMOS CATDS L4A
WEEKLY ISAS (5m) SSS %

DC>SMOS CATDS L4A DC>SMOS CATDS L4A DC>SMOS CATDS L4A DC>SMOS CATDS L4A DC>SMOS CATDS L4A DC>SMOS CATDS L4A
WEEKLY salinity WEEKLY ISAS (5m) SSS % WEEKLY salinity % WEEKLY wind speed % WEEKLY sst % WEEKLY accumulated rain




Jupyter

Interactive analysis of data on a distant server via a web browser

Superpose maps : ISAS SMOS L3 sss In [6]): paramsPlot = {"projection”:”pc_world","radius™:None,"plot_sethod”:"pcolormesh”, "resasple”:True}

In [41]: data = dc.getDatal DC>SMOS-L3-My

In [17):
dc = datavoreclient.Datavore() ='htt

Display map using ISAS13 PSAL

In [60]: data = dc.getData('ISAS13>v3',
PSAL',

n [42]: df_swos = pd.DataFrae(data.T, colusns = ['len’, ‘lat’, 'v'])
scatter(df.lon, df.lat, cedf.y, lweD, 5230, vaine27, vaars3g)
(41 snos.Lon, o saos.1at, codf suos.v, Lwed, 5=30, vime27, yaaress) Fesolulionsticnes
paransPlot=None,
1: <astplotlib.colorbar.Colorbar instance at Ox7S17720> listesTrue)

data_isas = data

S In [62): df = pd.DataFrame(data.T, columns = ['lon’, ‘lat', 'v'])
| df_isas = df
s scatter(df.lon, df.lat, c=df.v, lw=0, $=30, vmin=27, vmax=38)

- - \ colorbar()

m Out[62]: <matplotlib.colorbar.Colorbar instance at Ox7fadab8>

Build a mean SSS map using 10 days of SMOS L3 data |
In [58]: dfall = pd.DataFrase() | |
for curdatets in pd.d: starts*2012-08-10°, ends'2012-08-20°, freqe'2&i') ¥ [ {

pd.date_rangel
curdate = curdatets, Stritime( WPAsAAAHIRS')

rint curdate
data = dc.getDatal 'DC>SM 3-M

DATALAPS

Python console in a webpage R

dlaps = dstavo
df = dless.getTineseriel 20017, SN, Coarde'-27.42,19.97")

Code executed on the platform (direct access to data) | == we
Results displayed in the web browser
Python environment pre-installed ‘u WW W

Authenticated/Trusted users only

YV V.V V V




Summary

* DEMO this evening during the POSTER session
« MAY 2019, ESA Living planet symposium
=>Pi-MEP operational phase






Pi-MEP Platform architecture

User-submitted

data

Systematic
analyses

Jupyter
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Work in progress

The platform systematicaly co-locaiizes all Level 2 to Level 4 satelito

controlied) in situ datasets.

For a given satelite/in stu SSS product pair, the results of the co-locatih ooy DRCER Watch-up DataBase (MDB) files provided in netod! format 10 the users.
MOB data consist of satefite and in-situ SSS pair datasets but aiso of auxiliary geophysical parameters such as local and history of wind speod and rain rates, s woll as
various information (climatology, distance to coast, mixed layer depth, barrier kayer thickness, etc) that can be derived from in s2u data and which are included in the final
match-up fles.

MOB files are generated for each avalable satelite SSS product files and all avaiable in situ data for the duration of each satelite product.

The granularity of the MDB files follows the one of the input satolite data product files.

The content of the netcd! files, the in situ QC fitering and the co-localisation methods are described in details in the Match-Up analyses reports avalable haro.

MOB files can be accessed using ether an HTTP or FTP client using the horeblow menu:

MDB Temporal Spectrum

Satellite s~y Binstu sy B
Sateliite Tnsite
Work in progress . . m gzﬁ ﬁa m'SG(GOSUU-NR‘n FIPAMITP
Using Moorings data —Immen T Y ——r
10° 00¢ 04 e Mo 204 184 144
Home Overview Data Reports Case Studies About

MDB Spatial Spectrum

—TAD Moorings daily -averaged weekly

| — SMOS weekly
10° — ISAS Monthly- interpolated weekly (it \Q[WM/

Satellite inter-comparisons reports/metrics A-1400kn  A-28520im

L=%0k _ L~7555km

Work in progress

Using TSG data in predefined areas

Power Spectrum of SSS(t)

SMOS dataASC. |
TSG i
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Maps of the 24 Pi-MEP Validation regions shown in red.

+ 6 case study regions
+ user-defined regions




