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Pi-MEP design
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On demand user 
processing

• User 
extraction on 
Match-up 
(Space, 
time,…)

• Automatic 
validation 
report w.r. to 
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personal 
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1)Large river 
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Western 
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closed seas

Visualization Enhanced validation Case studies



Pi-MEP website

https://pimep-test.oceandatalab.com

https://pimep-test.oceandatalab.com/


Input data



Satellite SSS products
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• 37 satellite SSS products 
• 8 different providers



Satellite SSS products
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• 3 different processing levels: L2/L3/L4
• 8 different spatial resolutions
• 8 different temporal resolutions



u 37 satellite SSS products (13 SMOS / 13 Aquarius /  11 SMAP)

> 120 different satellite SSS sub-datasets

u 5 in situ datasets (ARGO, TSG, Moorings, Surf. drifters, Marine mammals)

u 8 analysed in situ datasets (ISAS, EN4, JAMSTEC, SCRIPPS, IPRC, WOA09-13)

u 3 numerical models (HYCOM, MERCATOR (NEMO), ECCO (mitGCM))

u 21 thematic datasets (MLD, SST, RAIN RATE, Surf. Currents, evaporation …)

u 8 process study dedicated datasets

= > 82 datasets (30 min to Monthly, 0.05º to 1º)

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

= > Update daily

Pi-MEP datasets



In situ SSS database

q ARGO floats (Coriolis) 

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

q Surface Drifters (LOCEAN)

q TSG (LEGOS, GOSUD, SAMOS)

q Marine mammals (MEOP)



ARGO TSG DriftersSea mammals

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

Calculate of mixed layer depth, 
thermocline depth, barrier Layer 
thickness, buoyancy frequency 

N(z)…

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

Spatial median filtering at 
satellite SSS product resolution

Pi-MEP in situ database & report 

In situ SSS database

Quality control

Moorings
Profilers High spatial resolution

Temporal 
median 
filtering  

Time series



In situ SSS database



In situ SSS database: report



In situ SSS database: report



Match-up 
generator

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

2) Select quality controlled In situ data falling in the 
time window (±6h for L2, ±D/2 for L3/L4)

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

4) Store actual Δt & Δdistance between product
pixel &  in situ data

5) Generate NetCDF4 files

SMOS, 
SMAP, 

Aquarius
L2 to L4

In situ

+ Auxiliary 
parameters
(rain, wind, 
sst, mld, …)

pimep-mdb_satelliteID_insituID_Time_V01.nc 

MDB generator code design

INPUTS

OUTPUTS

Match-up database



Match-up database

HTTP
FTP



• 37 satellites products
• 10 in situ  datasets
Þ200 Gb ~ 600.000 files
ÞProcessing time ~ 3 days (parallelized) 

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

Match-up database



Analyses Regions



MDB 
analyzer

Pi-MEP Match-up

1)Read each MDB dataset file

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

3) Systematically generate predefined plots, tables 
and statistics for each zone

4) Generate pdf reports

MDB analyzer code design

STATISTICS, PLOTS, 
REPORTS,  NetCDF files

pimep-mdb_satelliteID_insituID_*_V01.nc 

INPUTS

pimep-mdb-report_regionID_satelliteID_insituID.pdf
pimep-mdb-figure_satelliteID_insituID.png
pimep-mdb-ncfile_satelliteID_insituID.nc
pimep-mdb-stat_satelliteID_insituID.csv

OUTPUTS

Match-up database reports



Match-up database reports



Match-up characteristics



Match-up analyses



Pi-MEP systematic reporting

• 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



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



Syntool



Plots interface
Interface with five types of plots :
– Time series
– Scatterplots
– Histograms
– Hovmöller diagrams
– Maps



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



MERGINATOR

• Explore spatial patterns of numerous datasets at a glance



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

Ø Python console in a webpage
Ø Code executed on the platform (direct access to data)
Ø Results displayed in the web browser
Ø Python environment pre-installed
Ø Authenticated/Trusted users only



Summary 

• DEMO this evening during the POSTER session
• MAY 2019, ESA Living planet symposium

=>Pi-MEP operational phase





Pi-MEP Platform architecture 



Work in progress

Using Moorings data

Using TSG data in predefined areas

Satellite inter-comparisons reports/metrics



24 regions

+ 6 case study regions
+ user-defined regions


