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N EeOSC Blue-Cloud2026 Starting point: pre-calculated indicators

« Study of sea condition and trend for annual, seasonal and monthly periods

« Data source : Copernicus Marine Service MED and GLO Reanalysis products (model data)
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N EeOSC Blue-Cloud2026 MEI| Generator

MEI is a web application that provides
cloud based online computation of new &S , = |
added-value data through the

submission to the D4Science “Data

a source:

Miner” of customized requests.

Output Field

Sea Water Salinity

The user can choose:

ension from 1987 to 2015

 Method

Lat: 34 42

[ O u tp u t Typ e fmm 3017 to 45_

Extension from -6.021 to 36.31

 Data Source Dt

From: 0.5

To: 1000

® Tim e Ran ge Extension from 0 to 5808
° A rea Execute process

* Depth

° Leaflet | Tiles © Esri — Source: Esti, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community

additional specific parameters




HEeO0SC Blue-Cloud2026 VLAB Home page

. @ B 5 9 Q e. Goto ~ OFrancesco Palermo ~
« Presentation of the Vlab
Wlt h th e I | N ks tO t h e #A Marine Environmental Indicators Home & Software Importer = I Analytics Engine : JupyterHub & GeoNetwork & Catalogue <. MEI Generator

d|ffe re nt CUStomlzed M, Communication % Members
products developed using
the VRE Services

Welcome to the Marine Environmental Indicators Virtual Laboratory About

This virtual laboratory provides services to inform the policies and support the achieverment of sustainable development. The
implemented algorithms are useful to analyse long time-series of marine data and to produce added value information for the

° H ea d er b utto ns to access assessment of the environment condition.
the different available VRE (e s

« marine environmental indicator (MEI) generator

Se rVi Ces I n th is VI a b * ocean patterns and ocean regimes indicators /

+ storm severity index

Request Support

» easy access to carbon data

& Software Importer =

A detailed description of all the services is available in the Blue Cloud Demonstrator Users Handbook V2, chapter 5. For each
service, the document provides specific information related to the target users, the input data sources, the scientific references, and

also a step by step guideline allowing users to operate the service.
Marine Environmental Indicators Virtual Lab is the

z Analytics Engine implt?rrwentatiorw of the B\ug—C\oud project Dtlamonstratgr 3,
providing services for Environmental Protection Agencies |
and international stakeholders addressing EU Marine
Strategy Framework Directive (MSFD), UN SDG 13 and UN
SDG 14

& Catalogue |

Other options ...

= JupyterHub

Terms of Use ‘ Cookies Policy | Privacy Policy ‘ Blue-Cloud Project Website

«. MEI Generator



N EO0SC | Blue-Cloud2026 List of VRE Services used by MEI

DataMiner Koo \ Execute an D el
. 90 DRoS E t
g xperiment .
°
MEI uses many VRE services s [ [ [
o |
2 & x -
B & User Tools: ) Remove All Oprators
PYTHON EXAMPLES (2 >
SEASTAT 15 v T
o & Software Importer '« Oceancimate v2e .
p —— review of parallel implementation [Published by Antanio Marlani (antonio.mariani) on 2022/00/16 10:42 GMT)
matadata raview, bug fixing and new moda for averaging. other
‘optimizations {Published by Antanio Mariani {antonio.mariani) Parameters
. ZIC21/28 183 T Parameters: parameters input parameters
° Oceanclimate V2d String Value
) z Analytics En ine review of paralisl implsmantation [Publishad by Antonic
g Mariani {antonio.mariani) on 2022/08/16 10:42 GMT)
P start Computation
Seastat V2a
- new interface, implementation of WEKED HDA, tested with
. J u pyterH u b Med and Glo data {Published by Antonia Mariani
. "i-l' {antonio.mariani) on 2021/06/26 10:24 GMT}
Seastat V2b
first parallal implementation (Published by Antonio Marian ltems @ About

(3l & Catalogue = /, 7

new interfacs, implementation of WEKEO HDA, tested with

Med and Glo data {Published by Antonio Mariani
(ntonio.mariani) on 2021/08/22 12:26 GMT}

(Silver) Authentication REST APl == : e A Pm——

7 items found Order by: Relevance

SeasTATVI (1) * the Blue-Cloud This virtual laboratory provides services to inform the policies and support the achievement
Demonstrator 3. It will of sustainable development. The facilities the environment offer are useful to...
$s1 METHOD i3 > provide a web service for [

WPS OpenGIS® Web Processing = ' |

The web application MEI Generator enables the user to generate new environmental added-
value data, and to display information already available. Its workflow exploits the...

Service oy =

© Follow OceanRegimes notebooks
Python notebooks: The Gaussian Mixture Models (GMM) allow to automatically assemble

time series of ocean variables in clusters according to their seasonal variability. Depending...
Q Filter by location  Clear , :
:

Sarvice

Service

OceanPatterns notebooks

Python notebooks: A PCM (Profile Classification Model) allows to automatically assemble
ocean profiles in clusters according to their vertical structure similarities....

Docker containers

Service

Storm Severity Index (SSI) notebook

Map daia & Opensiresien contioulors The Storm Severity Index (SSI) notebook calculates maps and timeseries that include
information on atmospheric wind/storm circt 1ces that impact the circulation of seas
such..

Tiles by MapBox



https://www.ogc.org/standards/wps
https://www.ogc.org/standards/wps

CNEeO0SC Blue-Cloud2026 Algorithms deployment Workflows

Algorithms developed in
Python 3

Z JupyterHub

& Software Importer =

2 Analytics Engine

1

MEI Generator services
configuration

Jupyter Notebooks

«. ME| Generator




N EeO0SC Blue-Cloud2026 15t step: Selection of the Method, Output type and Data Source

eeeeeeeeeeeee

Available methods appear in the first
dropdown menu [a] (now Ocean
Climate, Ocean Pattern and Storm
Severity Index)

Available outputs Generate output My requests

Method:

Ocean Climate v

Output type:

4
. Select an Output Type 9 v
i

57
4 Data source:

Several Output Types are selectable in
[b], while [c] presents the applicable
Data Sources

(For O.C.) The user can chose the type
among the several possible mean maps,
time-series and climatologies, and the
field of interest




N eO0SC | Blue-Cloud2026 2nd step: Selection of time, area and depth

. Available outputs My requests Help
Depending on the selected Output Type —_— ,
and Data Source, the interface will
require the insertion of specific

annual climatology map

information to define

; -
« the Time Range in [d],

« the Areain [e],

1990 U

 the Depth in [f]

Area:

oo 34 Ez.z
« other specific parameters e P e

Extens| om -6.021 to 36.31
Depth:

From: 05

The selected Area is visible on the map

Execute process

After all selections, the user can submit
t h e re q u e st [g] Leaflet | Tiles © Esri — Source: Esd, i-cubed, USDA, USGS, AEX, GeoEye, Getmag. IGN, IGP, UPR-EGP, and the GIS User Community




N E0SC | Blue-Cloud2026

Each User has a private

My Requests Section in Hethod
which the submitted ocean
requests are displayed. e
Ocean
When a job execution e
is complete, clicking on
[i] presents the new anee
generated data
Climate
Ocean
Climate

Information related to the

Available outputs

Creation time

2022-05-19T10:12:22Z

2022-05-19T10:12:04Z

2022-05-19T10:11:57Z

2022-05-19T08:57:05Z

2022-05-16T15:18:20Z

Request

Method

Status

Process
Succeeded

Process

Started

Process
Started

Process

Succeeded

Process
Failed

Creation time

Status

» Outputs

Generate output

Outputs

i

Process in

progress: 30%

Process in

progress: 29%

Log

Data source

MEDSEA_MULTIYEAR_PHY_006_004_BC

MEDSEA_MULTIYEAR_PHY_006_004_BC

MEDSEA_MULTIYEAR_PHY_006_004_BC

MEDSEA_MULTIYEAR_PHY_006_004_BC

MEDSEA_MULTIYEAR_PHY_006_004_BC

3"d step: List of submissions

Output Type

monthly map - Sea Water
Salinity

monthly mean timeseries
- Sea Water Potential
Temperature

monthly mean timeseries
- Sea Water Potential
Temperature

annual climatology map -
Sea Water Salinity

annual map - Sea Water
Salinity

My requests

Area

[lon,lat]

[-4.99,34]-
[1,42]

[-4.99,34]-
[1,42]

[-4.99,34]-
[1,42]

[5,34]-[20,42]

[-4.99,34]-
[1,42]

Information related to the
Output Data

 Data Source

* Output Type
« Area and Depth

 Time Range

Depth
[m]

[0.5, 1000]

[0.5, 1000]

[0.5, 1000]

[0.5, 1000]

[0.5, 1000]

Help

Time range

1990 - March

1990-01/2000-12

1990-01/2000-12

1987/1990

1987



N E0SC | Blue-Cloud2026

When the execution is successful
completed, it is possible to (it
depends on the method, here O.C.):

« See a static plot [a] of a map or a
time-series

« Download the data as file in
NetCDF format [b]

« Download the log information
related the execution [c]

Available outputs

Method Creation time
Ocean 2022-05-19T08:57:052
Climate

4t step: the new generated data

Generate output

My requests

Output Area
End time Data source Type [lon,lat]

2022-05-19T09:00:18Z MEDSEA_MULTIYEAR_PHY_006_004_BC annual
climatology
map - Sea
Water Salinity

[5,34]-[20,42]

sea water salinity (PSU), annual climatology map
1987 - 1990, box: [5, 34, 20, 42], layer: 0.5-1000 m

45°N|

40°N|

35°N|

min: 34.9365, max: 39.5817

Download Image ] { Download Data

[ Download JSON Log ] { Download Log

a b C

Help

Depth Time
[m] range

[0.5, 1000] 1987/1990



N eosC ‘ Blue-Cloud2026 Ocean Patterns by Ifremer

Spatial ditribution of classes

Example Of OUtpUtS ta ken {mostfrequeht Iabgl intir.neser.ies]

7
from the method: 6
5
4 w
Ocean Patterns g
2
by Ifremer !
. - . - AT 0 4°E B°E 12°E 16°E 20°E 24°E 28°E 32°E IB°E 40°E
« Spatial distribution of e s e e
> Do o o0 a8l ot s, 32 P e 2018103 /56 15:00) ¢

Blue-Cloud Source: E.U. Copernicus Marine Service Information [CMEMS)
PCM model information: K:8, F:1{temperature”:[-0.49:-380.21]}, GMM

classes
« PCM Robustness

1

Virtually certain

0.99

Very Likely

0.9

Likely

0.66

s likely as not

k=6 0.33

Unlikely

0

o £ BE 7 BE

User seecton

et et o, s, 620
Rt e
e
St RIS EATEO R0 e

|
PO mogelinformaton: K, F1{temperature’ (0.48:+380.21]), GMM




CNEOSC Blue-Cloud2026 Storm Severity Index (SSI) by KNMI

Example of outputs taken
from the method:

Storm Severity Index (SS1)

by KNMI
 Maps

i K

e Timeseries




N EeOSC Blue-Cloud2026 MEI| Generator Architecture

MEI Typical User:

4 )

Data Miner

WPS interface

https/JSON https/WPS Method
“| onDM
https

API for
DM’s WPS
A\ 4
-
Outputs \ﬁ
access Storage

https/JSON

Stores the
outputs

REST API
for the
DBMS

Technologies:

MariaDB
& F 1 k Stores the
a S users

N i JOCker requests’

status

React

&) spring 4 MariaDB

W=l INFRASTRUCTURE




N EO0SC | Blue-Cloud2026 Adding a new method

« We have developed an “interface definition language” (/IDL) for the
definition of the input parameters that a WPS method expects to start a
new processing

* Any WPS method which is compliant with such IDL, can receive a
processing request from ME/ Ul

* A compliant method becomes available on MEI Ul when its IDL
specification is loaded inside the MEI Register




Many thanks!
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