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The GALAXY platform as a
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Five pilots concerning applications for real-life science use-cases
came with their specific needs in virtual research environments

Coastal Water Focuses on the coastal marine

. environment near river estuaries, where
Dynamics important processes take place.

: » Earth Critical
Improve analytics model specific to the

earth critival zone. Monitors land and soil Zone
degradation.

Monitors global volcanic activity, allowing
Volcano space the focus on any major volcanic eruption
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observatory
Addresses fundamental scientific

questions regarding the health of marine
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worldwide. Aggregating remote sensing

observations from the solid earth and the
atmosphere

Analyses of spatial- and time-
comparable marine microbial
metagenomics data sets for the
exploration of biodiversity and its
correlations with environmental quality



WHY GALAXY

A community driven platform popular
in other domains

Reusing the existing : 2 subdomains of Galaxy
europe inspiring Fair-Ease, the climate and
ecology ones

FAIR by design

Opensource web platform for sharing and processing
research data

Accessibility
Reproducibility
Transparency
Community work
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2. Upload Data Ocean's variables
e
Get Data s
Send Data 2 206 MB Q21 W1
Collection Operations i

GENERAL TEXT TOOLS .
35: Interactive JupyTool and not @

Text Manipulation ebook on data 32

Filter and Sort 34: Executed JupyTool Notebook @

Join, Subtract and Group :
33: JupyTool output collection @

Convert Formats .
a list with 8 datazets

GENERAL INTERACTIVE TOOLS
32: CMEMS OPeNDAP TEST.ipyn @

Interactive tools

b
EARTH AND ENVIRONMENTAL DYNAMICS
_ 31: CMEMS MOTU Test.ipynb @
Water Coastal Dynamics
i . i @
Earth Cnitical Zone SR EMENS Fre Tesiopyns
Volcano A\ 29: Executed Holoviz @

ENVIRONMENTAL BIO-GEOCHEMICAL P T
4\ 28: Holoviz notebook output @

ASSETS -
collection
Bio-geochemical a list with datasets
BIODIVERSITY OBSERVATION
3 : e j : j : ; 14: openEOC_2822-65-262 @

Marine Omics Galaxy for Earth System and environment was implemented within the project Fair-Ease. It's a virtual platform to process, analyse and visualize Earth P 2

System, Environment and Biodiversity data. It is based on the Galaxy framework, which guarantees simple access, easy extension, flexible adaption to -
WORKFLOWS personal and security needs, and sophisticated analyses independent of command-line knowledge. HEOPEOEL A8 <=
All workflows 12: openEO_2022-05-152 @

Content .
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EAIR  Galaxy est practices
Tool name, id, o
description, ...
Open source
platform for ®
everyone
One tool for | .Atornlsatlon
multiple kind of ® Bl\Vile[:Te |n.elementary
datasets oricks
To be chained in ® Generalisation Riguous
different , ,

Standardised tools Peer review

workflows




occurences” version="@VERSIONG@" profile="20.01">

.3"=>r-robis</requirements:

$ tool directory /robis.r'
species’

$taxon’

$lat min'’

$lat max'

$long min'

$long max'

soutput’

ormat="character" label="Scientific

e T i
mif=s" -3

min="-88" max="96"

name="output” format="tabular" from work dir="output.tab

n l "o,

value="Scomber

num outputs="1">

(=] min

name

#F DBIS poourences |

Tool Parameters

Sehemiilie name ol e specied

Taxon 10

dipeil IGCIDREE /e |4 iy -SG5 |

AT LTTORAOE Fll | & EeDi TN S0l

Inper iongriude min {srast-wet)

Inpest longriuge maz | +easti-wersd

Addityenal Options

Ermin e alsan
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It is used to delimit the domain where the interpolation is performed.

2.1 Choice of bathymetry

Modify bathname acmrdii‘ig'.iuZme._tﬂé_dluﬁnn"iequired. G ALAXY & T o 0 L s

bathnane = " i o s B

isfile(bathname) 7 @ *gi-ﬂg$ﬁ¥pﬁffy file already downloaded”) : down

Aot }rdﬂtaj’gEbCﬂ_Bﬂ-s.Ec_B_ nc™ a _

‘ﬁtm hx,.h;r, b = 1uﬂﬁ_bathl[ bathname, true, lonr,latr); /

_ Inputs parameters into a formular, execute
2.2708380 SEcnnds (6.91 M allocations: 359.318 MiB, 6.11% gc t

B the tool and directly retrieve the wanted
figure("Adriatic-Bathymetry")

ax = subplot(1,1,1) outputs. NO need for any informatic skills
pcolor(bx, by, permutedims(b, [2,11));

colorbar(orientation="vertical", shrink=08.8).ax.tick params(labelsize

contour{bx, by, permutedims(b, [2,1]1), [®, @.1], colors="k", linewidt

gcal).set aspect(aspectratio)

ax.tick params("both",6labelsize=6) ° ®

§ Jupyter
o

Interactive tools that can be launched with
specific environment and set of notebooks
(DIVANd, Holoviz, Copernicus Data Space
Ecosystem, Pangeo, ...)

Intercative tools that can be launched
through Galaxy and allow you to have

desktop applications launched in a browser
window (QGIS, ODV, ...)



Atomisation

CREATE WORKFLOWS FROM ELEMENTARY BRICKS

Workflow Preview

About This Workflow

Ocean's variables - Version 2

Bt & 3: Interactive DIVAnd
Eutrophication_Med_profiles_ MNotebooks

< : Author :
2822 unrestricted_SNAPSHO B 0DV collection in a zip ki diia e tha . |
T_2623-18-24T16-39-44.zip tolder PSSR marie.josse :
output (input) [0 @ cutputs_netcdf (input) [] @ output_netcdf (input) ¢ |
S : Metcdf or tabular text file. :
| L) S -cuiputz.al linpui) L @ output_all (input) K For text file, odv format is |
. ; recommanded. B
. ﬁ}]geyte._nﬂtebmk _ _ _ :
(1pynb) (] € outputs_netcdt (input) »
[] @ outputs._all {input) All published Workflows by marie.josse .
Creators
& Marie Jossé
Description
Subset data on the Mediterreanean see and extract and visualise the Phosphate
variable
Tags

garth-system Ocean



Atomisation

CREATE WORKFLOWS FROM ELEMENTARY BRICKS

Compute and analyze biodiversity metrics with PAMPA toolsuite &S G z 2 b
Name
P (- FWCam @ o= Ficoem P RoF e B OH 4 Firemge E % : 5 & s I T &2 EEs = F Tt ¥ CC‘“'ID'EJT.E‘ and El-rlal.ﬁ"ze biDdT‘u"ErSHY metric
Crremipenia emer e Peges Pird #od Rapiees Crylorms Frez Brd Sninzn E X = A e b ®red fnd Rapisc GLM cricarvmrdty aain

Version

Ftekure 0 W S HreCoparn @I M- Comaas i s D
|iEerce smence e Arges Fird A Reciacs o v t GLAS durts

O X epan

1: Oct 13th 2823, 408 steps =
[WER TS 0w Frtowms @ R 3 i-ll-n::n.u [ B £ corpem, B W ] - .ﬁn“ﬂta‘iﬂn
et — FRegea Frag Arad Seciace mEERsca Smsnce mhie LM on porsdeton sl s TrETmae
- e e Compute and analyze biodiversity
T P e e e "l i T metrics with PAMPA toolsuite ;
Fegan Fir Ard Beplace AERECon nencr whis ELS pn popuiminn Suiy Timn - oy
o a1 N i M e i3 These notes will be visible when this
- ?.!l # s 04 workflow is viewed,
TimTopzss
i pp—s Dy Crazt fubadiar sain o
vosmn O] Caeteiein @ License
Bt Cnawn DN Specify a license for this workflow.
phat Ivoe CLA darts
T e Creator
" A e R Add a new creator - either a2 person or an
l‘ i plot beom GLIW s . .
e E orgamization.
Mrrrs ot tabie e boi )

Tags

| F a8 Crmiwa 0 Mo
§ pixi hzm ELM drs

3 ecology X

Add Tags @
Apply tags to make it easy to search for and
g 1 - find items with the same tag.



° Ga!a:.v Training! [ Climate = |._r_'.:|.rni-'||;| Pathways ';:TJ Help = # Seitings - q Search Tutorials

The Galaxy ..
Ocean's variables study \
T o o Aulh:u.ﬁﬂi’w.lane P i e | ﬂe" =
raining e

There your data should be opening an you can now visualise them!

panaging OOV Galaxy Gt
N e two r k e 0 Link to here | () FAGs | Gitter Chat | Help Forum
Irlerac e 10

Tutorials ookt
Classes and courses ES O =
Pathways Froquently Askes -

An easy way to learn galaxy and improve your skills
on various domains for instance a set of tuto are
available on FAIR management ”

a Galaxy Training!

FAIR Data, Workflows, and Research

Thass leenons will Teach yoo howy B0 make your resesrch ofpecbs more FALR with prachical, hands-on adace

T can virw' e Suforial rudertals & detfererdd Lsgoages by ocking the direpcowT ioon neat Jo ftse slickes (] @t luforial ﬂ_ Bt Sy o

Material

1. What are thie I-;_:urlgi-',l,::h* ardd Latitode of the red dol?

FAIR Data Management

The FAIR {Findable, Aéceriible, Inbsropdeiible, Reuiible) dili dlewmiSubip creabed Bw boundition lor dhiving and publibing digilal sidets. Thirse bikided wil apply |

@ Solution @
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S /177717177

Workflow Preview
About This Workflow

- Ocean's variables - Version 2
By # 3 Interactive DIVAnd

=
Eutrophication_Med_profiles. # 200V Noteboaks Author
2022 unrestricted_SNAPSHO ) 0DV collection in a zip
T_2623-18-24T16-39-44.71p folder.

Include data into the

: marie.josse
environment

autput (input) [0 @ outputs_netcdt (input) [] @ output_netcd! [input)

B NMetcdf or tabular text file,

| U} @ outputs. akt {input) O @ output_all (input) For text file, odv format is

jupyter_notebook recommanded.
iy
[ipyni)

[ @ putputs_netcdf (input) &

[ @ outputs_all {input) All published Workflows by marie. josse

Creators
- Marie Jossé

Description
Subset data on the Mediterreanean see and extract and visualise the Phosphate
variable

This aggregated dataset contains all
unrestricted EMODnet Chemistry
data on eutrophication and acidity
and covers the Mediterranean Sea.

Tags

earth-systemn  Ocean

License
Creative Commons Attribution 4.8 International [

Last Updated
Monday Mar 25th 9:38:52 2024 GMT+1
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Workflow Preview

About This Workflow

- Ocean's variables - Version 2
By # 3 Interactive DIVAnd

=
Eutrophication_Med_profiles. # 200V Noteboaks Author
2022 unrestricted_SNAPSHO ) 0DV collection in a zip
T_2623-18-24T16-39-44.71p

Include data into the

: marie.josse
environment

output (input) [0 @ putputs_netcdf (input) & O @ output_netcdf (input)

B NMetcdf or tabular text file,

| U} @ outputs. akt {input) O @ output_all (input) For text file, odv format is

jupyter_notebook recommanded.
iy
[ipyni)

[ @ putputs_netcdt (input)

[ @ outputs_all {input) All published Workflows by marie. josse

Creators
- Marie Jossé

Description
FirSt, use Of Ocean Data V|eW (ODV) tO Subset the data Subset data on the Mediterreanean see and extract and visualise the Phosphate

Second, Use of DIVANnd in a notebook and its proper Ta;;
jupyterlab to create a climatology ) B
Third, Visualise the phosphate variable with ODV License

Creative Commons Attribution 4.8 International [

Last Updated
Monday Mar 25th 9:38:52 2024 GMT+1
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Workflow Preview

About This Workflow

- Ocean's variables - Version 2
By # 3 Interactive DIVAnd

Eutrophication_Med_profiles_ # 2007 Motebooks

EEEE_UHFEEII'iCIEd_'SNAPEHG ) 'DD".II cullecﬂ.:,r: 'in a ‘7_'”:,
T_2623-10-24T16-39-44.zip taldiar

Author

Include data into the marfe,jﬂsse

enviranment
A& a:0Dv

output (input) [0 @ cutputs_netcdf (input) [] @ output_netcd! [input)

B NMetcdf or tabular text file,

. L &b ourputs ak (input] L] @ output_all (input) For text file, ody format is

; . recommanded.
o jupyter_notebook
[ipyni)

[ @ putputs_netcdt (input)

[ @ outputs_all {input) All published Workflows by marie. josse

E—— T X B L, Creators

- it + = a Marie Jossé
Phosphate & depth [meters]=first

n Description
3 } N Subset data on the Mediterreanean see and extract and visualise the Phosphate
variable

B WasH_ Dly resphets s = S B

s A Tags

Y WilE el Pty e = B
g e | sl s

Wil earth-systemn  Ocean

License
Creative Commons Attribution 4.8 International [

Last Updated
Monday Mar 25th 9:38:52 2024 GMT+1




ANALYSE ARGO DATA WITH PANGEO
TOOLS & ODV

Workflow Preview
About This Workflow

Full Analyse Argo data - Version 14

Galaxy Earth systermn @@

I_::_f.zi.-- earth-system segalagyeu/ AU t h or

Iry o warth sysbern subdomain o lest oo iodals witl e

I:a..";;-:-rsh-.ru fag mal'ie.jﬂSSE

7) ¢ (v
X: :X

\ JOE 4

All published Workflows by marie.josse

Choose
Analysis

Creators
- Marie Jossé

Description
Process argo data with the Pangeo Ecosystem and visualise them with Ocean

. Data View (ODV)

L
B3 g B o et @ e L

License
Creative Commons Attribution 4.8 International

Last Updated
Monday Apr 8th 11:52:87 2824 GMT+2




ANALYSE ARGO DATA WITH PANGEO
TOOLS & ODV

Workflow Preview

ety vt

Lmn®
B3 g B o et @ e L

First, choose if you want biogeochemical or
physical Argo data and retrieve them
| 2. Second, use of pangeo tools to clean the data,
extract the metadata and subset the data
3. Third, Visualise the Argo data with ODV

About This Workflow

Full Analyse Argo data - Version 14
Author

marie.josse

) 4 (v
LE_J
v ¢

All published Workflows by marie.josse

Creators
- Marie Jossé

Description

Process argo data with the Pangeo Ecosystem and visualise them with Ocean

Data View (ODV)

Tags

License

Creative Commons Attribution 4.8 International

Last Updated
Monday Apr 8th 11:52:87 2824 GMT+2




ANALYSE ARGO DATA WITH PANGEO
TOOLS & ODV

Workflow Preview

Choose
Analysis

Galaxy Earth systermn @@

hitt b5y galawyeul

Come § o marthy spesbern SUDOHTEN N il Jeat oor-inovials with e
eartie-sysiem tajy

Ags dats snadyasd
i wiefe=0 &% Vs il
e i Pargen so0n

Pangeo in Galasy -
"-.':- . phery '- L '. I"-'--':. i -': :.-.'...- .--'-l-:-' "' E - = T -' ::" gy m#‘ # I
Galaxy Carth

Jesnt ol oo e

N Cra

--ansnnsll Heecrll Ml

Lmn®
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T et b fr——
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About This Workflow

Full Analyse Argo data - Version 14
Author

marie.josse

# Hands-onc Save your visualisation map

1. Cuck Fight o the map solec] Save Plof As.
2. In the popeup soeen go o ihe Soider DOV, gataxy. sutpuls.
3, [5 Pl fulie reeas gl vy (lor Sampls SEnsl_len_kigs_Ama|
£ [n Pites of mus.pu-::_ and Bane thon 08 and DK Onco you'ne Finishad wish OOV ;
&, On 1F top el ciick on File select Exit
&, [ you want b save The other windmw st ciick on Yes Here we don't nesd i 56 chok Mo
Link to heee | (5} FAGE | Gifier Chai | Melp Forum

TEMP @ N_POINTS=first




What you need to keep in mind !

Galaxy 1s an open-source platform for FAIR data
analysis that enables users to:
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e Use tools from various domains (that can be

plugged into workflows) through its graphical web
interface. Tutorials and
communication

e Run code in interactive environments (RStudio,
Jupyter...) along with other tools or workflows.

e Manage data by sharing and publishing results,
workflows, and visualizations.

e Ensure reproducibility by capturing the necessary

::E:;, information to repeat and understand data
19990000 analyses.
;:;;;;:;;;;\:‘ The Galaxy Community is actively involved in helping
eseseseseess the ecosystem improve and sharing scientific
Teecssssessee ddisCOveries.
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