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ENVRI-Hub
NEXT

ENVRI-HUB &
Essential Climate Variables

¢ Discover environmental research
infrastructures

e Access ECV data via the ENVRI-HUB
catalogue
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Notebook as a
Virtual
Research
Environment

NaaVRE
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Workflow Co-development
ina VRE

e Build analysis workflows
collaboratively

¢ Share notebooks and tools in a Virtual
Research Environment

N
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workflows
software

BEeS Three Training Sessions: From Data to
Quality Software

gre

~

N EOSC | EVERSE

Research Software Quality
Model & Assessment

e Apply the RSQKit quality model

e Assess and improve the software
behind your workflows

Common thread: FAIR climate data - discovered and analysed through collaborative workflows - sustained by quality-

assessed research software

~




-?EEE Expected learning outcomes

» Become familiar with ENVRI, the ENVRI-HUB, Virtual Research
Environment, and Research software quality

» Understand the basic concepts of Virtual Research Environments
and the workflow co-development methodology

= Be able to use ENVRI-HUB services and the NaaVRE platform to
run and co-develop simple workflows, and to assess the quality of
the research software
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.BEe5 Infrastructures Supporting Scientific Research

2026

Infrastructures for supporting scientific research

eScience tools (research Infrastructures)

Science-ready resources for analysis and collaboration s [izeimiln e

IS enes /,
Tools, models & services - workflow composition & Llfg\/,\@'E%E S

[II:II execution - virtual research environments (VREs)

Data assets (data/research infrastructures) . cos ewrer, euro-argo, eros

I-@- — \-.@ Managing the full research data lifecycle & TeRR EPS)S 7 Icos|E

Acquisition from sensors & observatories - curation & 1AGHS
quality control - publishing & sharing (FAIR)

acquire curate publish  share

ICT capacity (e-Infrastructures)

Generic computing, storage and networking capacity e.g. EGl, EUDAT, GEANT

Cloud, HTC & HPC computing - scalable, federated storage -
. high-speed connectivity & AAI P
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» Social science and
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= Astronomy & Particle
physics

= High energy physics
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» Environmental and
earth sciences
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-?EE'—Z’ Expected learning outcomes

= Understand the concepts of the ENVRI-HUB

= Understand how the ENVRI-HUB can support Essential Climate
\/ariable workflows

= Gain practical familiarity with the ENVRI-HUB services



w2t Outline

1. Whatis ENVRI and ENVRI-HUB?
2. Essential Climate Variables (ECV) and ENVRI-HUB

3. Jupyter notebook and Virtual Research Environment

4. Practice
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1. What is ENVRI and ENVRI-
HUB?
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o> BEES
*°** ENVRI together: 15 Years of collaborations

O O aaaee = RN
ENVRI ENVRI ENVRI NEXT
ENVRI ENVRI-plus ENVRI-FAIR ENVRI-Hub NEXT
2011.11-2014.10 2015.3-2019.2 2024 .2-2027 1
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ENVRI-HUB : The gateway !

https://envri-hub.envri.eu/ D - €0 nD ¢ G

ikipedi @ Save to Mendeley Yahoo [J News [ Popular [ Imported From Sa.. [N European Neutron... ﬁ Caifu2198 &8 The Business of E... » 3 Alle b

ENVRI Resources ~ FAQ About Feedback ENVRI Community Login

Welcome to the Data Access and Services Hub
of the European Environmental Research

Infrastructures

The Competence Center for the ENVRI Community

Search within the ENVRI-Hub website content:

(Q Enter your keywords here

)

i E J ; Catalogue of Services

Explore the Research Infrastructures services that
provide access to data, metadata, semantic assets,
taxonomic information and more, and visualise them
on a world map.

| E J ; Catalogue of Data

The ENVRI FAIR Data Point Catalogue.

(YL
‘,: ENVRI Innovation Hub (EIH)

The central platform for driving Innovation in
environmental research infrastructures

==/,
’ Knowledge Base

Search the environmental research infrastructures
web-exposed information (web pages, datasets,
library and notebooks, web APIs and more).

Al Environmental Expert

Search the environmental research infrastructures
web-exposed information (web pages, datasets,
library and notebooks, web APIs and more) in a
natural language.

Access to science demonstrators from the ENVRI
community: interactive web services, example
notebooks, and more.

Featured Science Demonstrators

Training Gateway

Access training resources developed by and for the
ENVRI Community.

Programmatic access
to the ENVRI-Hub
services

Access the ENVRI-Hub services Applicable
Programming Interfaces (APIs) and libraries.

14




BEeS  Architecture of ENVRI-HUB
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What is the Knowledge Base?

o The ENVRI Knowledge Base (ENVRI-KB) is a
part of ENVRI-HUB.

o Itimproves upon the previous project,
ENVRI-FAIR, by adopting a microservice-
based system design for faster response
times and scalability.

o Itintroduces the next generation of search
technology for the Environmental Rls.

o ENVRI-KB Seamlessly integrates Generative
Al into its core search functionalities.

B5¢> ENVRI Knowledge Base

€« =2 ¢ @ < envri-hub.staging.envri.eu

) RN

of the European en

Search within the ENV

% Bookmarks @ Save toMendeley (@ Getting Started [ Latest Headlines [ Imported From Fir...

infrasti . ;

The Competence Center

¥ 2 P ®O0wMD @

& Apple @ iCloud (P Facebook [ Twitter W Wikipedia »

A = a x GoToOurHew EnvChat” e

Welcometo thedataa

(Q Enter your keywords here

Catalogue of Services

Explore the Research Infrastructures serviced
that provide access to data, metadata,
semantic assets, taxonomic information and
more, and visualise them on a world map.

s
',: Innovation Hub

The central platform for driving Innovation in
environmental research infrastructures

Search in a natural language the
environmental research infrastructures web-
exposed information (web pages, datasets,
library and notebooks, web APIs and more).

Search in a natural language the
environmental research infrastructu

exposed information (web pages, d L
@ry and notebooks, web APIs and Ygore).

@ Training Gateway

Access training resources developed by and
for the ENVRI Community.

Programmatic access
to the ENVRI-Hub

[ Alle bookmar]

ENVRI Topics ¥ FAQ About Feedback ENVRI Community Login

Environmental Expert

Askany question about the Environment and Earth Science

to plot atlantic

A

¢l

Science Demonstrators

@
Access to science demonstrators from the
ENVRI community: interactive web services,

example notebooks, and more. indicators.

Dashboards
for the State
of the Environment

Under one easy-to-use interface, access
crucial European environmental variables

) of using the

1. Install the required packages (argopy, xarray, matplotlib, cartopy).

tofetch data from the Attantic region.

Python,




@2 ENVRIKnowledge Base: A Short History

aeee = OV
ENVRI ENVR] ENVRLHul

> ENVRIFAIR 2019.3-2023.6 >> ENVRI-HUB next 2024.2-2027.1

2019.2

R 5 = €« 5 ¢ Q@ searchenvrieufsear.. & ¥ & @ £} | @  Nieuwe versie van Chrome beschikbaar i
et e prman T Uopgus/ SR i DENGNNI S 83 | o Bookmarks @) SavetoMendeley @ Getting Started [ Latest Headlines » | [3 Alle bookmarks Environmental Expert
o e Pt Ko s
B (2] Ask any question about the Environment and Earth Science

[ (-] Page 10f65 (resuits 110 1001 645) ©

e et

g ngen, Essential climate variaf.
esearch Infrastructures - ENVRI Community 1found B resuits for you! (reedo)

% ENVRI-HUB Toplot the Atlantic &
folow these steps

(O search space

_ e
3. Select data for sea surface temperature.
dl  Datasets ariables (ECvs) physical, chemical, of b
understonding the Eartivs ciimate system. They provide consistorll | nvironmental Expert (7 4. Plot the deta
> Web AFls necessary for monitoring climate change, detscting trends, and §

Generated Summary for L. Install the required packages (argopy, xarray, matplotlib, cartopy).

Essential climate va:

2. Use argopy to fetch data from the Atlantic region.

e 5 1B EPOS s 1COS

(I
(]

ey P - & CategoryAccsss to Research Infrastructuras decisions. ECVs cover domains such as the atmosphere (e.g, terr Here's a complete example:
- M__w_u‘?(%" Yy B Notebooks seusuﬂucall;;n?emlur;.?rwq\wl,andhnd(eg.snllnjmsl‘ura.ln- Welcome! ' your Al assistant.
"‘—',_"*"'_ o e impacts of . guide " i T e e port metplotlib.pyplot as pit
p— p— Ryt D images and prioriti - Eaptopyicrs avicers
% R <Climate Observing System (GCOS). t xarray as xr
e e pr— 9 Whatis Ecve s
. st argopy import DataFetcher
4 craphbased ECV stands for Essential
Giimate Voriable. These are key “ranrte b
O piechart physical, chemical, or
= @ nve biological variables that are the j >
© resaarch infrastructures - ENVRI Community into critical for understanding the

Eart's climate system,
O Publications

i o ropertod by o | y cycle. Tochnic "o o changes, and
& imbben being wher  SUPPOrting climate-related
file, under TECHNIC#  decision-making. Examples
poramater name hos on assoriated valus, stored in TECHNICAL_PARA!  include surface temperature,
TECHNICAL_PARAMETER_NAME prefLabel . st of flo ioitation. sea level, and
Pl may
constituts float measuremants. Configuration paramaters selectad for
under CONFIG_PARAMETER_NAME. Ecch configuration parameter narm
CONFIG_PARAMETER _VALUE. Argo netCOF variable CONFIG_PARAMETER m

Rl Developers: Data ‘ Users:
Management of Rl Service Rl (data, notebooks,
Developers: FAIRIfication documents) retrieval

‘ ‘ User: Dialogue enhanced
Knowledge discovery

17
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ENVRI-KB - https://search.envri.eu

o,

ENVRI
Hub

e.g., “Essential Climate Variables”

B Knowladge Base 15
oy Unkversity of Amaterdam

Bees KnNowledge Base Features: Free text
*9%2% gsearch

% ENVRI-HUB

search space

il Datasets

>3 Web APIs

Notebooks

B images
visualization

< Graph based

G  Pie chart
info

0 Ppublications

& R&Dteam

Essential climate variaf

| found 6 results for you! (reedback)

Generated Summary for

Powered by @ GPT-5

“Essential climate variable

Essential Climate Variables (ECVs) are key physical, chemical, and biological parameters that are critical for unders
Climate Observing System (GCOS) as necessary for monitoring climate change, detecting trends, and supporting cl
temperature, precipitation, greenhouse gas concentrations, sea level, and soil moisture, among others. Reliable and
of the climate, predict future changes, and evaluate the effectiveness of mitigation and adaptation strategies. ECVs
satellite and in-situ techniques. Their systematic observation is fundamental for international climate agreements a

= NVS

List of technical parameters reported by a float at every cycle. Technical parameter names follow a naming convention to in

what units, delimited by an underscore. They are stored in the float tech.nc file, under TECHNICAL_PARAMETER _NAME. Each tec]
TECHNICAL_PARAMTER _VALUE. Argo netCDF variable TECHNICAL_PARAMETER _NAME is populated by R14 preflLabel. . List of float
Configuration parameters may or may not be reported by the float, and do not constitute float measurements. Configuration|
CONFIG_PARAMETER_NAME. Each configuration parameter name has an associated value, stored in CONFIG_PARAMETER _VAI

pref [+]

|
|

9
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Bees KnNowledge Base Features: Free text

@] ENVRI-KB - https://search.envri.(

EE Y Bookmarks @ Save to Mendeley (@ Getting Started [ Latest Headlines [ Imported From Fir... & Apple » i
ENVRI = QX

Hub

@ VARIABILITY OF THE CO2 PARTIAL PRESSURE IN THE UPPER OCEAN .
Essential climate varicf.

CO2 partial pressure in the upper ocean on transects across Atlantic and Pacific Oceans (1991 onwards|

Ry

¥ ENVRI-HUB

search space

[~ & Webpages

il Datasets

EC T

[E PHYS., CHEM. OCEAN. DATA CONFLUENCE PROG. (SW ATLANTIC OC.) .

Measurements in the area of the confluence of Brazil and Malvinas currents (SW Atlantic Ocl
thermocline, front dynamics. The programme is divided into 3 phases : Pilot phase (1988-91),
cooperation between 3 institute [+]s : LOCEAN (Univ. Paris 6-France), LDGO (Univ. Columbia-USA)
during the pilot phase, on board of Argentinian and French ships. The corresponding data set includes

been responsible for the validation of the data sets collected with its own instruments. The CTD and cur
according to the usual LOCEAN procedures : calibration of pressure, temperature, current at the IFREMER
samples taken at sea. Processing of the data with the LOCEAN software. Three cruises have been carrie

Notebooks

B Images
visualization

£ Graph based

& Piechart %m«
info
@  Publications
@ GEOCHISTRY PHYTOPLANKTON AND COLOR OF THE OCEAN (GePA©CO).
& R&Dteam
GePeCO, action of the french programme PROCF, aims at describing and understanding the phytoplan|
Ry

oo Y Bookmarks @ Save to Mendeley (@ Getting Started [ Latest Headlines [ Imported From Fir... & Apple % iCloud 0 Facebook §

EUROPEA

PAN-EUROPEAN INFRASTRUCTURE FOR
ENVIRON

OCEAN & MARINE DATA MANAGEMENT
SeaDataNet

DATA SET INFORMATION

GENERAL

PHYS., CHEM. OCEAN. DATA CONFLUENCE PROG. (SW ATLANTIC O

Laboratory of Oceanography and Climate, Experiments and numerical Approaches
View data centre infor

Data set name

Data holding centre

Country France L1
Time period 1988 to 2003
Ongoing No

Geographical area Argentinian basin

OBSERVATIONS

Parameters Sea level; Dissolved oxygen parameters in the water column; Bathymetry and Elevation; Nut
sediment pore waters; Partial pressure (pCO2) and fugacity (fCO2) of carbon dioxide in the
dissolved inorganic carbon (TCO2) concentration in the water column; Skin temperature of t
temperature and/or salinity instrument output; Horizontal velocity of the water column (cur

Instruments Inverted echosounders; current profilers; discrete water samplers; cameras; CTD; current m4
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Bees KnNowledge Base Features: Free text

@] ENVRI-KB - https://search.

EE Y% Bookmarks e Save to Mendeley (@ Getting Started [ Latest Headlines [ Imported From Fir...
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CO2 partial pressure in the upper ocean on transects across Atlantic and Pacific C
* ENVRI-HUB

search space .e__,,_
@ Wwebpages

dll  Datasets

@ PHYS., CHEM. OCEAN. DATA CONFLUENCE PROG. (SW ATLANTIC
3¢  Web APIs
Measurements in the area of the confluence of Brazil and Malvinas
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@ oo KB Features: Environmental Expert

g8 % Bookmarks @ Save to Mendeley (@ Getting Started [ Latest Headlines » [ Alle bookmarks

Try "Al Environmental Expert” (7

Essential climate variat

| found 6 results for you! (reedback)

% ENVRI-HUB

search space

e

fl

Generated Summary for
“Essential climate variable

Datasets Essential Climate Variables (ECVs) are key physical, chemical, and biological parameters that are
critical for understanding the Earth’s climate system. They are identified by the Global Climate
Web APIs Observing System (cCos) as necessary for monitoring clig S

S

\

supporting climate modeling and policy decisions. ECVs irjc]
Notebooks precipitation, greenhouse gas concentrations, sea level, afid
variables are measured in the atmosphere, ocean, and lajd
Bl Images observation of ECVs enables scientists to assess climate va
inform adaptation and mitigation strategies. ECVs provide t ‘ﬂ Al assist
visualization agreements and environmental assessments. Their systemt Ask a qletbliofet starte|

sustainable environmental management and global climat

2% chat.envri.eu * ’ e @© Q e B

£ Graph based

wi
@  Piechart . . . .
ECV stands for Esd® 6 Save to Mendeley (@ Getting Started [ Latest Headlines [J Imported From Fir... & Apple » iCloud G Fac
info Climate Variable. These are key
2 NVS physical, chemical, or
3 Publications biological variables that are
critical for understanding the
A R&Dteam Earth’s climate systemn,

List of technical parameters reported by a float at every cycle. Te monitoring climate change,
convention to indicate what is being reported category, where o
delimited by an underscore. They are stored in the float tech.nc f
Each technical parameter name has an associated value, storec )
netCDF variable TECHNICAL_PARAMETER _NAME is populated by §  EXamples include surface
settings selected by the float Principal Investigator PI. Configurat ~ temperature, precipitation, sea
reported by the float, and do not constitute float measurements.

float are stored in the float meta.nc file, under CONFIG _PARAMET

name has an associated value, stored in CONFIG _PARAMETER _V
CONFIG_PARAMETER _NAME is populated by R18 pref [+] Type a message..

and supporting climate-
related decision-making.

| Environmental Expert...

Ask any question about the Environment and Earth Science

What questions do you have about Environment?
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ENVRI

Catalogue
of Services

30 Joré
30 R Preto

All data and services

AphiaVernacularsByAphiald
Categorias:  Legacy > Legacy

Argo - EXVI7/EXV1S - surface ocean
temperature and sub-surface ocean
temperature

Categories:  Services > Services
Visbie ox  Mag Iable

Advanced search filters [« o7 ¢
Coordinates: 20 -20 -20 20
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ereve e

10 o

Argo - EXVIVEXV20 - surface ocean salinity and sub-

surface ocean salinity « GecJSON
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Visibleon: Map Table
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Categones:  Services > Services
Vaibleon: Map Table
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BEeS How does the ENVRI Service Catalogue work?
2026

A common metadata schema enables one query across heterogeneous research infrastructure catalogues

@ Researchers & applications
one query, one common interface

l query in common terms

e.g. “ocean & air temperature, 2010-2020, North
Atlantic”
answered by all Rls at once

ENVRI Service Catalogue

single point of discovery & access

Unified query & access APl  search - filter - retrieve — across all federated Rl catalogues ]

COMMON
METADATA
SCHEMA

queries . mapped records T

[ native 2 common ]

ICOS catalogue

REST API

native metadata schema

gas species - station - sampling period

|
ICOS|&
J

J

[ native 2 common ]

g

Euro-Argo catalogue

REST API

/ ?.“ fo, /,,\
native metadata schema [
) ‘%EI
float - sensor - cycle - profile depth t \‘m}
N ﬂrgo */

J

[ native 2 common ]

g

.o REST API

native metadata schema

J

Map once, query everywhere: each Rl keeps its own APl and metadata model; mappers translate native records into the common schema, so a single query on the ENVRI interface reaches all

federated catalogues.
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FAIR Data Point
REST API + web GUI

~

d

G} Repository metadata
4 hoks 10

/7 Catalog metadata
\:

@ Dataset metadata
)

=| Distribution metadata €l

actual data — download

one entry
poant

decentralised network

‘FAIR ENVRI demo FDP

ENVRI demno Fair Data Point

ENVRI Catalogue of Data

Ris that are part of ENVRI,

Datacatalogs  Vanables  Data senviges

Data catalogs

ACTRIS data
ACTRIS data products catalog

Issued 24112024 Modified 24.11-2004

Argo marine data
All data collected by Argo floats
NS Ocean | 720a52b0-e991-2b0c-b2d1-CEBE3918186d

Issued 25-11-2024  Modified 20-12-2024

EPOS Sea level

18 A f41aadde-0dab-42d2-9713-068£07 226314

lssued 10-12.2024  Modified 10-07-2025

105 data
105 data products catalog

cOb74231-0790-4650-9886-18M1 SeeadSh atmosphere
Bb51fc50-161d-4c58-8934. Te 32360 TelT ECagysiem

kI!.Il:ld 24-11-2024  Modified 31-01-2025

Ead37E2b-130a-40a0-a65C-6348035402 31 9150a404-40eb-412e-b&35-407 T0IEIT1 3

The tab "Data catalogs” lists catalogs of datasets and collections of datasets made
available by some of the research infrastructures (Ris) that are part of ENVRI. The tab
"Wariables” contains the definition of variables included in the datasets listed under
"Data catalogs®. The definitions use the FADOPT vocabulary and link to external
controlled vocabularies, The tab "Data services” lists senvices provided by some of the

+ Create

)/

Advanced

Conforms to

= EAIR Data Point Profile

Metadata modified

10-07-2025

Metadata issued
24-11-2024

Endpoint description

ENVRI FDP Demao

Endpoint url

ENVRI Catalogue of Data

Version

1.0

Language

English

License

el

Rights

public

Start date

24-11-2024

Uilanguage

English

Metadata identifier

identifier
ROF metadata for 25h:m-x

il _r
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s ™

ENVRI-HUE

Knowledge base Catalogue

Analytics Framework Training

Training portal

Learning Object catalogue

REST API/SPARQL REST API

Enabling services
AAl . M2M legal framework Metadata mapping Vocabulary mapping
~ S
A EE) oy
A/C.:I}\S e ICOS | &. Lifg E%]é
W Kaemn EPDS eci ©eosc
B IAGHS
Q SeaDataNet ._.._._.._...@_"_._ 26




» ¢ @ % training.envri.eu b g VAN B CENEEE " I @  Opnieuwsta
B E S B * ks @ SavetoM @ Oetting Started [ Latest Headlines [ Imported From Fir... & Apple @ iCloud ) Facebook @ Twitter W Wikipedia @ Save to Mendeley »
3 a I I Available courses Navigation clo)
@ 2026 —
oo o
: = » Courses
Key Exploitable GDPR Compliance in Ethical Challenges in ENVRI-Hub NEXT Calendar Slo)
Results (KER) ENVRI-Hub NEXT: A the ENVRI-Hub and EVERSE
management Practical Guide design: Al, Data Training Webinar: 4 July 2026 >
Stewardship and Research Software Mon Tue Wed Thu Fri Sat Sun
User Rights Quality Assessment 1 2 3 5
> € @ % envri-hub.envri.euftraining * & ® D % £ @ Opnieuwstarten om te updat 6 7 8 9 10 1 12
92 | % Bookmarks @ SavetoMendeley @@ GettingStarted [ LatestHeadiines [ Imported From Fir.. @ Apple @ iCloud () Facebook @ Twitter W Wikipedia @ SavetoMendeley ~ » | [ Alle bookm) = 13 14 15 16 17 18 19
ENVR 20 21 22 23 24 25 26

ENVRIResources ~ FAQ About Feedback ENVRI Community Login 27 28 29 30 AN

DY
ENVRI
Training Gateway

—
Jira for Cross-team
Sprints in Research Requirements
Projects Elicitation - Identify
and address end
users expectations

How to generate
UI/UX requirements

Use the simple search form below to discover training and skills-building resources developed for and by the
ENVRI Community!

For more advanced searches, use the ENVRI Training Catalogue directly.

Instructions on how to use the ENVRI Training Catalogue are here.

All training resources can be accessed via the ENVRI Community Training Platform

FAIR the smart way:
Introducing the
ENVRI Knowledge
Base

How to use the ENVRI Training Gateway?

Search the ENVRI training resources

Search by resource title / name

Keyword(s)

] Search the available resources. You can either use the keyword search, or the keyword search and the topical
search or the topical search alone.

[ Example: Winter School

] [ Example: ENVRI

)

You can use filters to narrow your search

Topic &

[ Performing a FAIRness self-assessment
[J GDPR (General Data Protection Regulation) issues related to data sharing

[ Basic Research Data Management (RDM)

O Writing technical documentation for services

[ Other general FAIR-related topics

O Access control (Authorization-Authentication-Identification, or AAl) methods
O API (Application Program Interface) design for data & metadata access

[ Cataloguing - design & implementation

[ Certification schemes for repositories (CoreTrustSeal)

[ Cloud computing (Virtual Machines & containers) for data processing

O Data Management Plans

[J Landing page design

[ Licenses & policies for data use

[ Linked Data and ontologies

[ Metadata standards & schemas (including geospatial, instruments, variables)
CJPID allocation & use (including citation support, bibliometry, provenance)

([ Portal design & operation

O Provenance tracing

[ Repository design, operation & sustainability

[ Virtual Research Environments for data analysis (design & implementation)
[ Workflow engines for automated data processing

Learning Path &

O FAIRify your Research Infrastructure

How FAIRsharing can
help FAIRIfy your
standards, databases
and data policies

Webinars on
Designing and
Developing Data
Services for End
Users

4th ENVRI-FAIR
Policy Workshop

@ eeme

V20081 W

ENVRI

I-ADOPT Framework
for FAIR variables
and metadata
description

L] - -
. - R
How FAIRshaeing can bestp FAIRity ENVRI ENVRI
pour databases ard
ot poloes ot —
o [ ]

3rd ENVRI-FAIR
Policy Workshop

2nd ENVRI-FAIR
Policy Workshop

Road to a FAIR
ENVRI-Hub:
Designing and
Developing Data
Services for End

Users
[ Reset selection ] [ Reset selection ]
O Introduetion to FAIR principles O FAIRify yourself
[ Metrics for FAIRness evaluation O FAIRify your data

FAIR Implementation
Profile
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-
p
ENVRI-HUB
Knowledge base Catalogue Analytics Framework Training
Training portal
Learning Object catalogue
[ REST APIf/SPARQL REST API
Enabling services
AAl M2M legal framework Metadata mapping I Vocabulary mapping
k.,
i h
AnaEE o Ad
A/E:!\s Eric) ]COS|*~.:.—.W~— Lifeatch
DATA S ] Epﬂ’s Pt
% TERRA ,‘IRJKELTER e el CNEeosC
e B IAGHS
SeaDataNet ._.._._.._...@_...._
L A
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Programmatic
access to the
ENVRI-Hub

ervices

o

+

¥ 0O C o+ O e Markdows ~ B

Fpip inetoll metploflil cortopy numpy pow

= Proof of concept notebook of notebooks

Ths netetack ihows the POl oythan libeary (ehngy) in stion,

import scv_dsta_bcceis.functions as functisns
impert satpletlib.pyplet as ple

import Cartopy.CrEt 8% COFE

import cartopy.festurs sa clesturs

import puspy &5 Ap
import pandss &8 pd

Surfoce 3

urfo

other greenbowss gaies

o EPOS @ SDN

FENVIETY Sea Level (30N [

oeroicl ond osone ECVE) [ IAGOS

v = "EXVELS
regions(10, I8, 45, &%)
Times] " 2020-01-8 “DEIR-01-18")
sasplisghelghe=(0, 108)

dats = functioms.get
exw_varisblesany,

t t
sasplingheight s i ang!

ghaight

iR
-

[ BEsdETEnET. by geT_dsts] Ferck

LesSatanet Pyl gw
[ Leadtatanet . oy g
[&rge. gy Eet_dats
Srgo.py i et _data
werseulengna

_dsts] Varistles:
_dsta] Mo walid vari
Fetohing 4sts From Lego usisg Argopy
Mo warisbles

ko du. ie

- -
- -
iR

-0
your uECname:
[ ——
irFeR% 13108147] [oos.@yiget_data] Fetching dsts from I

(.1

-0 -
L Bl
LBl

[l py: N
[Lees. oy peT_sata] Fowsd @ dats obiects
(L85, B3 BET_S8Ta] Mo 8T8 objecTs Fousd for

Eled Tousd. Plesis check the provided wiarl

fzoa_sparql_gquery] SPARJL query atatul code:

B Fymon 3 ieyoers

ag dats from SesOeTsMer SOl Bescoa APT
[sesdatanet. gy Filuer_wmavallsble_colusms] Filtering svailsble colesnx

L

Biven query ParasETEri

[2025%-09-8% 1 [ispon.py:get_data] Fetching dsta from IAGDS...
o
[202%otb -5 12151157]) [Lages.py i fownlosd_1o_file] Dowslosding hrrg services 1 #ld=mTT 18,2

use your own VVRE or check the test VRE

/Dlm_ﬂx M ogeen, X | HownX  EoeloX Ewowid EXOHX | Mooteo® | Measigx  Fooiox | [l | EsmokX | Edoilex | Mwnlix | = lm-rm
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2. Essential Climate Variables

(ECV)
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Essential climate variables

Essential Climate Variables as defined by the Global Climate Observing System,
there are 54 focused on the atmosphere, cryosphere, oceans, anthroposphere,

biosphere, and the hydrosphere.

ECV Prior Information

Observations

In situ atmosphere GHG
observations
Satellite/Remote
sensing

Statistics, CO2, fluxes
model parameters
ancillary info

Data assimilation & Integration

Ocean carb@ cycle Flux
observations optimisation

Evaluation &
Quality Control

Direct ecosystem flux
observations

v
Higher tier NWP transport
observations

/T\

Meteorological
fields

Downsteam Services

Regional, national and
urban scale

/T\

Output

Optimised global GHG

fluxes

Network design

Uncertainty analysis

Upper-air Atmosphere

Atmospheric Composition

® & o
oS S
Surface Atmosphere Q ®» Iy
» %) %) )%
Cryosphere
) 3% £ 2 Anthroposphere
Oy e
A) G

Surface Ocean Physics

1) €& =

4
Biosphere

Ocean Biology / Ecosystems

Subsurface Ocean Physics

o
&




.BEe> Essential climate variables

- Variables are critical for observing and monitoring a given facet
of the Earth system.

= ENVRI HUB library usage.ipX  + n*
B + X O 0 » m C » Markdown v #  Python 3 (ipykernel) O

That is the only thing you need to search, retrieve, and access resources listed on the Envri-Hub catalogue.

o
EMBRC e So
ERIC

A S TS

Searh for resources in the catalogue

Let's begin from the search task, although we recommend doing it throught the COS Web Ul, you can script
it too with the Hub's search_catalogue method. Let's demonstrate it's usage.

Free text search

The most basic type of search you can perform is a free text one, much like you would do in any search
engine.
for res in hub.search_catalogue('beacon'):

print(res.title)

print(f'\t resource id: {res.uid}")

print(f'\t resource type: {res.type}')

print(f'\t resurce description: {res.description}\n\n')

N
-
¥

SeaDataNet - Beacon

resource id: file:///software/notebook/1187/Dataset/@01/seadatanet77/Distributio
n/@el

resource type: DOWNLOADABLE_FILE

resurce description: This is a notebook for querying the Beacon SeaDataNet CDI in
stance (datalake subsetting API)

The search_catalogue method always return a Generator object, i.e. somthing you can iterate on, so
you can process search results one by one as they get fetched from the catalogue.

Each result has the shape of a Distribution object, containing anything you need to work with that
resource, including the data access logic. We'll see that in the detail later, for now it's enough to know that
all of them have an id that is unigue in the Catalogue and there are two types of them: Web Services, and
Downloadable Files.

icos|&  fis108

SVALBARD INTEGRATLD ARCTIC

Mode: Command & Ln1,Col1 ENVRIHUB library usageiipynb 1 [\

Tier one research software 32



@22 ENVRI EuroArgo Rl

Floats WMO
» 6903815

43.72 A

43.69 A

43.67

14.1%0 14195 14.200 14.205 14.210 14.215 14.220 14.225 14.230

SEA TEMPERATURE IN SITU ITS-90 SCALE and in degree_Celsius at the surface betw. 2022-05-01 and 2022-08-01

- ) )
® Y ®
May 2021 .
European contribution to the Argo program via Ewrcdrgo Research infrastructure 24
ot locations of oparational proSling flosts (dats distributed within the last 30 dayy)
®
22
o MpiUumin Aogo von EU (2966) » °
turopean floats representing 23% of the global network » ° .
ot © | 2 ren O'Dell//
®
18
. .
16
° *

2022-05-01 2022-05-15 2022-06-01 2022-06-15 2022-07-01 2022-07-15 2022-08-01 |



BEeS ENV/RI-HUB

= Python library for ECV data access

= ECV noteboo

= ECV composible workflow

= LLM enhanced ECV workflow creation

ca ueage_oxamgie_for_ocon. iypezhesds Y 2 )

Sponsors  Login  Register “ 3 L) Y A
B % s \naag ooy s over Gaze s - b 3 iesreasiems - .
U Yeseve i B3| & Soskmuis @ SwetoMendeey @ OettngSated [ Liestiiedines £ osrwdFromFr.. @ Agple @ KCloud @) Facebook @ Twier W Wikigeds @ Sevetodkeadeley [l Yoo [ News [ Popuisr T imparied Find me some links to the datasets.
Fie Edt View Rn Kemel Gn Tabs Setings Help NewRE
envrihub 0.1.4 Lt eese DL Shaven kil = BEEN e : C v ¥ READMEMCX | untitadnesX % org-CaLMe® | ® org-RLECVX | ECVE-ARGOX | ECV-MGOIX ECVS-ACTRX | = org-RLECVX ™ og-RL2AIX | ECV-RLOZ:
s P asin < | acw-danaccess | s | KCV-ath accussvaage on p— 2 pubiic | worktow (BRI sore o0t > hun 3 itati
pip install envrihub @ Released: May 4, 2026 . ¥ o RERERIMEASTR TR ° )~ 1N P k! : a Here are some authoritative sources where you can find and download surface ocean
— < — [y - [Pl Workfiow Camponents Catalog =
& s ECV-data-access_usage_example_for_ocean_temperature.ipynb e || e temperature datasets relevant to the Netherlands for the year 2023:
) (@ veronnste 19 1 e g . s o O O ecvomnamant shoee | Q = 1
@ cae N Do 1 Datasets & Cli
Marge roquests = scvaruo phk e Mexcaies sy avacmamnpiniin. @
ECV-datn accesssageexample S ocesn Semperatie oy § 45778 coon [[Preven ® v quinpan@itews.. = X ) . § X
Navigation Project description | ::‘:‘ = — Provides temperature and salinity datasets for European seas, including regional
— 2 & qunpanerien.. = climatologies.
5 2 T bk e £ ata s s o - » — :
ENVRI Hub's VRE Library s Trvs Wrary 3 pusesned under Mg cvec RS A ek celeiop = Vo Access datasets:
S Relesenistor oA 12 = quanpenevews
iceme IRERY comeiones IR o v R AT sonagoontonswtas. o https: lease-of-OCTOPUS-1.11.0
& Downiond thes vz -
e Swppets s 2. ARGO Ocean Data (Sur Europe)
providing apythonic fcade todata nd senvice scces. P e
o vizme e O . )
Quickstart : ::j e e Latest ARGO float data for European seas including the North Sea.
AN v ime Catalogue and related services:
N instaling the package witha quick ot
B At :""“”f":‘:"m""“"" < 0® https://catalogue staging.envri.eu/?share=94898cf2-adcc-43a6-befa-7¢150a90d0ce
Vo Soatall amvcibib e TR, ot e e AL 3. Sea Surface Temperature (SST) Analysis Datasets
Unverified details Svizme
weamecnodelmngI... o 0y Overview page with links to various SST analysis datasets, such as NOAA AVHRR Ol, Ifremer
vz
,.,:..m I LA —_— ODYSSEA SST, and others.
Womepage aimig-hao-ion i e
- s Svizme <0 Dataset list and access:
Uconse: it - Pagetor2 > g wmo.int/site/global-climats i te ial-climate-
Author: ENVRI Communty & e
4. ODATIS Data Portal
@ sererANs Spimer 0]
v ic boundaries,
Ssteese oL Eynte boti inyour data. Here s an example of geographical search with a WKT polygor: @t 411 = Queued = Oowroasing et o the erdéap  Formating xrray datset % Cback ¥ Faled or o Dt ¥ Success Morgor [0} What questions do you have about Environment? o® > x’
|

Oneo




Environmental Expert: enhance other
search systems

mfﬁf‘!ﬁﬁm Go To Our New "EnvChat” He

ocean Temperature Q.

Environmental Expert... -

@ webpages

| found 394 results for you! (resdsack)

0
Summary of results
Ask any question about the Environment and Earth Science

The provided JSON data summarizes different types of files and their coftEEEENTE
with these files. It shows that the most commeon file type is PDF, with 318
formats like PNG, JPG, and DOCX, each with fewer counts. Additionally, it
Republic and Northern Crete each having three associated documents.
distribution of file types and geographical references in a collection of d

M Datasets

33 Web APls

how is the Sea surfache
temperaure defined

@ Notebooks

Images Sea surface temperature (SST)

is defined as the temperature

Find me some links to the datasets.

risualization of the top layer of the ocean,
H I [2 WhatICOS offers the remote sensing community | ICOS typically measured at a depth
OW O C O £ Graph based of about 1 millimeter to 1 meter
below the surface. 55T is a
O Pie chart - :
> . . . ! critical pammeter in
t h e S u rf ace = Here are some authoritative sources where you can find and download surface ocean w oo oProauenaX  oceanography, matsorology,
o N . . and climate science, as it
3 atmosphere, ocaan, and on land, are essential information for diverse scientif ¢ d
temperature datasets relevant to the Netherlands for the year 2023: BY - hications bration o validation, to constrain their modsls and improve | INfluences weather patterns,

ocean currents, and marine
ecosystems.

1. SeaDataNet (Aggregated Datasets & Climatologies) 5 B = i e * % B ' avaiable ;

temperatu

is is what a GO. Nafis - OneDrive () MenghaoGuo/Awe... [ New folder () PacktPublishing/M Nafis Islam - OneD.. 5 Kubernetes & Kub.. () Accessing-and-m... @ Important Pytorch > [ AllBookmarks

W ECVsUseCases < Share X2 Login = Menu
climatologies. ‘ : s 3 P EEE
Access datasets: ™~
https://www.seadatanet.org/About-us/News/New-release-of-OCTOPUS-1.11.( dnates © 637826 545210 14853 755859
What questions ¢ ament? 2. ARGO Ocean Temperature Data (Surface/Subsurface, Europe) e
3 O Last Month O LastWeek O Lastbay
o Latest ARGO float data for European seas including the North Sea. | misivaboes  vEvAe
o Catalogue and related services: j oaxavisuaization
https://catalogue.staging.envri.e!
3. Sea Surface Temperature (SST) Analysis Datasets ) ACTRIS REST API - ContentAttributes

Categories:  Under review
Overview page with links to various SST analysis datasets, such as NOAA AVHR ] acraisnest apt- st ot eracaes

Categories:  Under review
ODYSSEA SST, and others.

g - List of networks
Dataset list and access: Easpsi ki
https://gcos.wmo.int/site/global-climate-observing-system-gcos/essential-cli N e
variables/sea-surface-temperature ST Sdend
4. ODATIS Data Portal Resusparpage 10~ pugerof4
Wh i i ? (+XC)
k at questions do you have about Environment? ¥ >

e
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2026 .
solving ~
. How do | use the envri-ht EnVIronmental Expert

EnVi ronmental Exp( Ask any gquestion about the Environment and Earth Science

You can use the envrihub

O
@

Ask any question about the Environment and Earth Scien Here are methods and speci .
streamlined data and ser

Ocean Temperature: Write a python program to plot the sea surface temperature of the atlantic ocean using argopy

1. Install the library:
1. GCOS Measurement Spes

o Horizontal Resolutior
100 km.

pip dinstall envrih To plot the sea surface temperature (S5T) of the Atlantic Ocean using the argopy library in Python,

How do |l ca
the Surface

follow these steps:

o Temporal Resolution: 2. Example usage (fetchi

o Timeliness: Data shot 1. Install the required packages (argopy, xarray, matplotlib, cartopy).
tem pera tu © Required Measureme . ) 2. Use argopy to fetch data from the Atlantic region.
from envrihub -impo
© These specifications 3. Select data for sea surface temperature.
variability and chang # Fetch a datasef
. erch g datasq 4. Plot the data.
More details: res = hub.fetch_fr
https://gcos.wmo.int/sitq # Access as a byte Here’s a complete example:
: variables/sea-surface-ter byte_stream = res.
What questions ¢. \nment?
# Or download the
2. EOV (Essential Ocean Vai res.dao.download (' import matplotlib.pyplot as plt
o Provides standardize import cartopy.crs as ccrs
; ; : import xarray as xr
o Measurements derive 3. Forinteracting with sj P y

. from argopy import DataFetcher
buoys, and ships.

i ‘ from envrihub.data
© Describes data pragg # Define the Atlantic Ocean region (lat/lon bounds)
. . at+lantdr hrande = T
(Mhatquestionsdo you have abou # Build a client fi )
I ~
|l = - - 'I
(hl\lhatquestions doyou have 38 ._R_ertea python program to plot the sea surface temperature of the gtlantic ocean using argopﬂ :l'/
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3. Jupyter notebook and Virtual
Research Environment?




@@ s Daily environment: Jupyter, R-Studio

: Jjupyter Powerline extraction using PointCMM_raw Lest trecspoint: 04122021 fatosave Faded!

Fig Edit W et Col L Widgets Help Mo Trusted

5 + = B 4+ + FRn BT W dekdown - B D

In [7]: po = PointCHN[data)

Finding optimal starting learning rate

Haxt, 1r fied() function is used 10 find the optimal kaming rate. it comrols the rabe at which axisting information will be overssitten by nowly acquined
infcemason theoughout the training process, If no value is specified, the optimal leaming rate wil be exirocted from the learming curvs duning the training
process,

In 191 pa.lr_find()

FLg

ELY

:”.. |;.{|| .h.»._ﬂ].. ...“_..W. v ..s':“. ﬁ:l;.;

Leaming Rate

Cur(®]: 0.0006RLAI0HTONLEFIGT

2

Pythend O

L N e -
L 8 e e
o,q = . - » Ny OO R, - Adding «
O fighty-example R =
SourceonSave ' S - *Run % S Source -
1 livrory nycflightsld ## packoge contoinisg flights dotaset
2  librery lubridote
3 Uibrory dplyr
4  librory ggplotd
S
6 mecaiflignts, o« 3
7 defly Mights x
r matote dote - noko dotelyear, month, day @ %o\
9 count date) %X
w mutote wiey = sdoy dote, lobel - THLE
11 head(dotly, n -~ 3
12 gelotidaily, oesiaday, n
13 geos_boxplotioutiier, colour « “notaink™
4 1abe(x « "Seekdoy”, y = "Flights”
15 wbtitle « "Numter of 2813 New York Flights Eoch Weekday™
"
11 (Top Leweld = R Script =
Console  Termimal - Jobs =0

= /Oocurments [Flights/

yoor month  day dep time sched dep_time dop deloy orr time sched orr tise arr delay corrier

o1 1 1 517 Z LE 419

515 11 ua
213 1 1 $33 529 4 5@ 33 0w
e 2 923 50 3 m

2013 1 1 2

datly <~ flights N8

sutate(dote « moke_dote(year, sonth, day)) %%

count(dote) BN

mtote(wday » wday(dote, label « TRUL))
heas(datly, & » 3)

Y e eV

dote n wdoy
213-01-91  #42 Tue
20130202 M43 Wed
13-01-03 M4 T
(dolly, ces(aday, n))
splotoutiier colour = "hotpink™) «
- "Seekdoy®, y = "Flights™,
subtitle « "Number of 2013 New York Flights Loch Weekday”)

L Fights
Cnvironment  Mintory  Comnections  Tutorial al
b wponDataset = Yleems - Ust = .
%+ Clobal Environment = A
Data
© dorty 365 obs. of 3 vorighbles .
$ dote: Dote[1:365]), formot: “2013-91-01% "2013-01-82° . '
$m o oint [1:365) 842 943 914 915 720 852 933 899 WL
$ nday: Ord. foctor w/ 7 levels "Sem"<"Mon"<"Tue®«..: 3 .
|
Files Plots  Packages  Help  Viewer =)
P zeem Jopone 0 - .
Number of 2013 New York Flights Each Weekday
1000 =
|
:
: .
%00« $ ' °
£ ' 1
r -
w00 ‘
° |
-
L .
- ® :
700«
|
.
.
Sm  Mean  Tee Wed Thu Fa Sat
Weekday




@—cs: Challenges

O,

O

ocQooQo A

i ) ) Make
Community hypothesis
collaboration Analyze results Discover External data,
and publish data models and
“ 0 results m ST e
Design ©(=)
” Execute ;
workflow experiment

Cloud ©@

Remote infrastructure

Zhao, Z., Koulouzis, S., Bianchi, R,, Farshidi, S., Shi, Z., Xin, R, Wang, Y., Li, N., Shi, Y., Timmermans, J., Kissling, W.D.: Notebook-as-a-VRE (NaaVRE): From
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This cell creates a variable, names , which containes a list of names.

= Your first workfow in Pyth X | + ]
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# yfwf 1 Py: input lis
names = |["Alice", "Bob" l-

C O d e C e I I % & Cell 2: process list

doc ker This cell loops over names and prints a message.

When creating the workflow, you can introduce a splitter between cell 1 and cell 2. This will process each item in 1ist in parallel.

yiwf 1 Py: process LiIst
for name in names:
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ERIC

Essential Climate Variables Virtual Lab CECUs.

A virtual lab to access ECVs. The workflows in the VLab were developed by ENVRI-Hub-NEXT project.
Home

About

Login to see details

Login

€ > C M % betanaavre.net/vreapp/vljecys
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Essential Climate Variables Virtual Lab CECUs

A virtual lab to access ECVs. The workflows in the VLab were developed by ENVRI-Hub-NEXT project.
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Follow the tutorial Open NaaVRE
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u b _&
La J
N b >
a A 23
Share digital assets with collaborators Turn source code from Jupyter Run your workflows in the cloud
notebooks into workflow components )
In NaaVRE you can share source code, models, Execute workflows in a scalable cloud environment
workflows and analysis results with your team and NaaVRE lets you create workflow components from with configurable input and parameters.
community. Jupyter notebook cells and use these components

to build workflows.

NaaVRE (Notebook as a Virtual Research Environment) is a user-centric platform that supports the full research lifecycle through customizable Virtual Labs. It streamlines
collaboration by providing unified access to data, models, and software, while removing the complexity of creating and executing research workflows on the cloud'?.

[ J:\wy Client side (e.g. Jupyter environment)
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= We have simplified the sharing of notebook files, workflow components, and workflow files. Check out the assets catalogue documentation on naavre.net. fs=
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Identifying individual trees from airborne laser scanning data A virtual lab to access ANERIS.
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Experimental features

] apyter quality

'An interactive, lifecycle-aware quality assessment tool for research software
developed in Jupyter Notebooks.

Experimental features

BGls Urban Planning Virtual Lab

Migrating a legacy urban planning application into a reusable Cloud Virtual Lab.
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Harnessing the ENVRI-Hub: data, tools, and services for interdisciplinary research

Part1

Stat thefrs o of he i sessioin sep s

- @
Llf?}’\»@’d} Essential Climate Variables Virtual Lab o

ERI

Part2
A virtual lab to access ECVs. The workflows in the VLab were developed by ENVRI-Hub-NEXT project. N

Home BEeS (7
026 ENVRI-Hub
About et
Instances >
The primary objective of the ECVs VLab is to offer reusable components that enable users to support research
Logged in as Zhiming Zhao activities, access ECVs, and develop domain-specific workflows. 10 instances

[Logout]

The concept behind ECVs Vlab originates from the ENVRI-Hub project, which serves as a central gateway to Hengeveld @ Mellado @ ® A

environmental data and services provided by European environmental research infrastructures. The hub delivers

interoperable data across Earth system disciplines, making it readily accessible and easy to use for interdisciplinary [ Hide my instance fropefhis list
environmental research.
a al La Start Workshop
ENVRI COMMUNITY ENVRI-HUB USERS

RESEARCH INFRASTRUCTURES

o (@) s
[ i 4 Assets

Data Products Geographic data products
CE (&)

J i 0 workflow runs

ONIddVW VIVAYLIW
T

About ECVs

An Essential Climate Variable (ECV) is a physical, chemical or biological variable or a group of linked variables that
critically contributes to the characterization of Earth's climate. Global Climate Observing System (GCOS) currently
specifies 55 ECVs. Current ECV requirements according to the 2022 GCOS ECV Requirements (GCOS-245).
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Harnessing the ENVRI-Hub: data, tools, and services for interdisciplinary research

Part 1
Start the first part of the training session in stepl.ipynb.

Once finished with step1, continue the short course in step2, step3 and step4-optional.

Part 2

The second part of the training session begins on pen and paper. Once a first draft exists on physical paper, it will be ported to NaaVRE using the instructions in Co-clesign of a Virtual Lab.ipynb.
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Harnessing the ENVRI-Hub: data, tools, and services for interdisciplinary research

Part1
Start the first part of the training session in stepl.ipynb.

Once finished with step1, continue the short course in step2, step3 and step4-optional.

Part2

The second part of the training session begins on pen and paper. Once a first draft exists on physical paper, it will be ported to NaaVRE using the instructions in Co-design of a Virtual Lab.ipynb.
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Harnessing the ENVRI-Hub: data, tools, and services for interdisciplinary research

Part 1
Start the first part of the training session in stepl.ipynb.

once finished with stepl, continue the short course in step2, step3 and step4-optional.

Part 2

The second part of the training session begins on pen and paper. Once a first draft exists on physical paper, it will be ported to NaaVRE using the instructions in Co-clesign of a Virtual Lab.ipynb.
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THANK YOU!

Questions?

zzhao@uva.nl

Zhiming.zhao@lifewatch.eu
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