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| - Project Overview

The Pilot-Mission Exploitation Platform (Pi-MEP) for salinity (https://www.salinity-pimep.org/) is an initiative originally meant to support and widen the uptake of ESA Soil Moisture and
Ocean Salinity (SMOS) mission data over the ocean. Since its beginning in 2017, the project aims at setting up a computational web-based platform focusing on satellite sea surface
salinity data validation, supporting also process studies over the ocean. It has been designed in close collaboration with a dedicated science advisory group in order to achieve three
main objectives: 1) gathering all the data required to exploit satellite sea surface salinity data, 2) systematically producing a wide range of metrics for comparing and monitoring sea
surface salinity products’ quality, and 3) providing user-friendly tools to explore, visualize and exploit both the collected products and the results of the automated analyses.

Il - Datasets

Sallnlty Remote SenSIng from Space using L-band radlometry 25 in situ datasets (ARGO, TSG, Moorings, Surf. drifters, Marine mammals, ...)

= 155 satellite SSS products
25 in situ datasets (Argo, TSG, Moorings, drifters, Mammals...) ’
8 analyzed in situ datasets (ISAS, EN4, JAMSTEC, SCRIPPS, ‘

IPRC, WOA) ilon,
3 numerical models (MERCATOR (NEMO), ECCO (mitGCM), e rado s

Aquarius-SAC/D
Radiometer & scatterometer
Spatial Res: ~100 km
Swath: ~400 km

Global coverage: ~7 days
Incidence angle: 29°,38° & 46°

Spatial res: ~43 km (30-80 km) Spatial res: 40 km

Swath: ~1000 km Swath: 1000km
H YC O M ) Global coverage: ~2-3 days

Global coverage : ~2-3 days
Incidence: 0°- 60°

25 thematic datasets (MLD, SST, RAIN RATE, Surf. Currents, siched o 200
evaporation, wind speed, ...) More than 16 year

) | All dataset characteristics and QC
procedures are described in an in situ
data report, updated every 6 months:

https://www.salinity-pimep.org/reports/insitu.html

Launched Jan 2015
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Syntool Jupyter Notebooks Triple Collocation

Explore synergies between SSS and oceanic, atmospheric and in situ data Interactive Tools for Satellite & In-Situ Sea Surface Salinity Analysis Random error estimates of three independent measurement
NASA-ESA Collaboration systems without requiring a reference (“truth”) dataset
Moorlngs R | : o] RAIN RATE » Open-source Jupyter notebooks for exploring satellite and in-situ salinity data. Key assumptions
T - il : - 4‘, 8 C i (CMORPH) » Hosted on GitHub — freely accessible to the oceanography community. e Datasets are co-located in space and time (same samples).
: N )l,, A NNy WW 'f = i TN iy » Built around Pi-MEP Match-up Database (MDB) NetCDF files. ®  Errors are mutually uncorrelated (CTC relaxes this assumption).
: " 1[ w‘N ¥ \H ,’ sl | » Combine Python data science tools (xarray, matplotlib, netCDF4) for analysis & visualization. Methods implemented
s A i | " ; — 2 = ' R 8 e TC— McColletal. (2014)
B : A . | "o R DR YA e Correlated TC (CTC) — Gonzalez-Gambau et al. (2020)
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ARGO — ; N | | 4 i :., , current Satellite Product C . a2 Match-Un Datab Spatial characteristics: Temporal characteristics (only TC):
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R @ ‘ 0N b ' streamlines Compare match-up datasets from 2 satellite SSS products against a common in-situ reference in a specific ocean ®  Sensitivity
/ / \ region. e Signal-to-noise ratio (SNR)
e Correlation coefficients
' l‘ "R Nty T S AU R N € Regional scope Filter data to a specific ocean region or It Side-by-side comparison Compare 2 satellite products Interactive interface
/ ' sub-basin (e.g. SMOS vs SMAP) against the same in-situ obs N
;." Methot TC v| Regon | Globalocean v
= _ = 2 = = 1 = .. = Salclire-1 | SMOS 555 L3Q 335 - Monthly (CATDSCPDC) v |  Satciifio-2 | SMAP 555 L3 v6 - Monthly (RSS) v| mem sassm v
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Data availability from 2010 to November 2025 ~ httes://odlbzh/yBHAL) |

1 - Clone the repository:
git clone https://github

Getting Started: |

2 - Create conda environment | |3- Launc

conda env create -f env. yml Jupyter
aonda activate nimen

h Jupyter & explore
lab

; y com/<ouimbard/Pi-MED
/github.com/sguimbard/Pi-ME

V - R&D activities

Representation errors: Effective resolution: Committed areas:

-> Use of “Very” High resolution models: Spectral analysis along TSG lines Assessing Mission Requirements

(o) . .
ECCO (1/48°) [Bingham et al., 2022]: 1 year, » Along-track satellite vs. TSG SSS comparisons . Most favourable conditions in
sampling mismatch using simulated * Power spectral density (PSD) which the MR holds
SMAP/SMOS/Aquarius & Argo » Coherence / wavelet spectra » Variable performance as function

» Spectral slopes and effective resolution estimates f Cold/ ters / Dist t
) ) 0 of Cold/warm waters / Distance to
Glorys-CMEMS-NEMO (1/12°) * Direct links to NetCDF outputs for further analysis coast / Wind regimes / Low SSS

[Thouvenin-Masson et al., 2022], unresolved small | T —— spatial-temporal variability / MLD,
scales -> variability increased by a factor 1.20 '

To derive:

Vertical / horizontal and temporal mismatch errors

etc.
« Assess upfront in-situ coverage
and actual sampling difference
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