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Science projects EOSC Future Science clusters

ESFRI to shape collaboration in five thematic areas

Bring research communities together in science clusters
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Each science cluster includes two science projects
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ENVRI-FAIR Science Cluster

1. Dashboard state of the Environment

2. Climate change impact on biodiversity and ecosystems : : e @0

— Invasive species

Environmental Research Infrastructure (ENVRI) community
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The Environmental Dashboard

X

Information on the state of the environment

Easil |
(for public, policy makers) asily understandable

environmental indicators
Switchboard to applications to explore data
and models (for scientists)

BIR 75m co2
Sampled 2022-11-02
421.2 ppm mean
420 min
423 max

Understand the impacts of a changing climate
on biodiversity, atmosphere and oceans

Day Month

Strengthen the links with the ENVRI communities
Increase visibility of elaborated products provided by scientific communities

Results relevant to the Sustainable Development Goals of the UN and the
European Green Deal
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ENVRI Dashboard - State of the Environment

Data in action
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Frame management:
Add, Create and Upload (Yaml configuration)

usi:Fu‘ufE ENVRI Dashboard - State of the Environment

Data in action
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The Environmental Dashboard
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API to manage the EOSC Future Dashboards
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ENVRI Dashboard - State of the Environment

Data in action
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There is a similar type of workflow for Euro-Argo established that attributes
extra data to the map viewer and ocean indicators. @ coscfuture eu O @EOSCFuture @cmture




Semantic broker
SPARQL Queries for each Essential Ocean Variable (EOV)

For example: Oxygen

Input P Output
SDN CDI ARGO

v PREFIX skos: <http://www.w3.org/2004/62/skos/core#> P01notation RO3
PREFIX pav: <http://purl.org/pav/> SDN:PO1-DOXMZZXX SDN:R03::DOXY

3 PREFIX owl: <http://www.w3.org/2002/07/owl#>
SDN:P01::DOXYPEQ1

5 select  ?dt ?P@lnotation Ppreflabel (group_concat(?R@3notation;separator=",") as ?R@3) (group_concat(?P@gnotation;separator=",") as ?P89) (group_concat(?Pe2notation;separator=",") as ?P62) where SON:PO1:DOKGWITX
6v { ;
7 <http://vocab.nerc.ac.uk/collection/A8S/current/EV_OXY/> SDN.P01..DOXYCZ01
8 <https://w3id.org/iadopt/ont#hasObjectOfInterest> P00i; SON:PO1:DOXYUCKG
9 <https://w3id.org/iadopt/ont#hasProperty> ?prop.
v optional{<http://vocab.nerc.ac.uk/collection/A@5/current/EV_OXY> <https://w3id.org/iadopt/ont#hasMatrix> SDN:POT:DOXYSC02
mat .} SDN:PD1-DOXYSED

13 optional{<http://vocab.nerc.ac.uk/collection/A®5/current/EV_OXY/> <https://w3id.org/iadopt/ont#hasConstraint> ?cons .} SDN:PO1:DOXYOPO1

oy SDN:PO1:DOXYSUO1
15 <http://vocab.nerc.ac.uk/collection/P@1/current/> skos:member 2dt
16 ?2dt owl:deprecated ?depr . FILTER((str(?depr)="false")) ) ) SDN:P01:DOXYSCKG
17 2dt <https://w3id.org/iadopt/ont#hasObjectOfInterest> 200i; |op Properﬂes SDN:PO1--OXYSMCD1
18 <https://w3id.org/iadopt/ont#hasProperty> ?prop.
optional{?dt <https://w3id.org/iadopt/ont#hasMatrix> hasMatrix $21:5215027 water body SDNPD1 DOXYPRO?
mat .} ) SDN:-PO1-DOXYUZ01
hasObjectOfinterest S27:CS802779 oxygen

SDN:PO1:DOXYWITX
hasProperty S06:50600045 Concentration SDN:PO1: DOXYAAOP

optional{?dt <https://w3id.org/iadopt/ont#hasConstraint> ?cons .}

?dt skos:preflabel PprefLabel .

optional {  ?dt rel3 ?v3 . filter(regex(str(2v3),'R@3/current/')) . ?v3 skos:notation R@3notation .}

optional {  ?dt ?reld 2v4 . filter(regex(str(?v4),'P@9/current/')) . ?v4 skos:notation ?PeSnotation .} SDN.PO1. DOXYPRO1
optional {  2dt rels 2vs . filter(regex(str(2vs),'Pe2/current/')) . ?v5 skos:notation ?Pe2notation .}

SDN:P01..DOXYSU02

SDN:PO1-DOXYSE2

2dt skos:preflabel Ppreflabel .FILTER(langMatches(lang(?preflabel), "en")) SDN:PO1-DOXYSCO1
?dt skos:notation ?P@lnotation .

SDN:PO1-DOXYZZXX

} group by ?dt ?Pelnotation ?preflabel ?Pe9 ?P@2 ?R@3 SDN:P01:DOXYZZ01

SDN:P01..DOXYUZ02
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Analytical workflow - SeaDataNet

SPARQL Dynamically

Unit
conversion

Queries I-ADOPT
EOV =P Semantic Broker SeaDataNet API
Essential DOXMZZXX 1. Time period
Oce.all;I DOXYPEo1 >. Depthrange o
Variables: DOKGWITX 3. Bounding box g
Oxygen . Parameter names 5
Temperature U 5
pH g

There is a similar type of workflow for Euro-Argo established that attributes
extra data to the map viewer and ocean indicators. @ coscfuture eu

Co-located Display
Map Viewer

1 Uniform Dataset
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Jupyter Notebook

WMED seasonal Temperature mean [0-10m]
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SeaDataNet APl input

I "po6": f"{unitp}",

.Parameter names

—

® Time period

—

.Depth range
®Bounding box

beacon_api_rs @ @@

Querys
o P

[rosr [T ——
Dataset

(o P

[“rosr [ R ey——

[Corr [ p—,

[ o P,
[rosr

[“oer Jrevm——

Example request

body = {"selections": [{
"pel": f"{parameter}",

"filters": [{
"min": parameter_min,
"max": parameter_max}]}],
"date_range": {
"start": startdt,
"end": enddt},
"depth_range": {
"min": upbound,
"max": botbound},
“bbox*: ‘{
"min_lat": lat_min,
"min_lon": lon_min,
"max_lat": lat_max,
"max_lon": lon_max},
"export": {
"type": "netcdf"}}

body = json.dumps(body)
response = requests.post("http://beacon/api/query”, body)

File
Indexes

I 1

Datasets

TIME LATITUDE LONGITUDE PRES TEMPPRO1 Season
Datetime

1921-06-15 12:00:00.000000 2.422856e+06  48.50000 -5.20000 100.0 12.300  Spring
1921-06-15 12:00:00.000000 2.422856e+06  48.50000 -5.20000 125.0 12.300  Spring
1921-06-15 12:00:00.000000 2.422856e+06  48.50000 -5.20000 125.0 12.300  Spring
1921-06-15 12:00:00.000000 2.422856e+06  48.50000 -5.20000  50.0 12.300  Spring
1921-06-15 12:00:00.000000 2.422856e+06  48.50000 -5.20000 100.0 12.300  Spring
2021-10-29 18:17:30.000017 2.459517e+06  42.90297 15.14501 0.2 17.756  Autumn
2021-10-29 18:17:30.000017 2.459517e+06  42.90297 15.14501 1915 13.002  Autumn
2021-10-29 18:17:30.000017 2.459517e+06  42.90297 1514501 189.4 13.019  Autumn
2021-10-29 18:17:30.000017 2.459517e+06  42.90297 15.14501 6.1 17.763  Autumn
2021-10-29 18:17:30.000017 2.459517e+06  42.90297 1514501 40.8 15.645  Autumn

32446479 rows x 6 columns

Pull Datasets From

> Search File Indexes
Memory

(Look for potential file
matchtes)

Query API Endpoint

APl Request

Concurrent Create DataFrames

Vectorization Datasets Vectorized Datasets

User One Large DataFrame,
(Contains all the

queried Data)

Export Using Selected
Export Driver

Return Result File
(NetCDF, CSV, etc) \ \

Merge DataFrames
Into Eachother
(Concurrent Map Reduc

/ Filter DataFrames
Concurrently
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There is a similar type of workflow for Euro-Argo established that attributes
extra data to the map viewer and ocean indicators. @ coscfuture eu O @EOSCFuture @cmture




Unit conversions

Unit conversions required for SeaDataNet API
* Measurements performed in various units

Preferred units

Phosphate Silicate Nitrate pH

[mmol/m3] [-]

Temperature Oxygen

[°C] [mmol/m3] [mmol/m3] [mmol/m3]

Unit Conversions - Oxygen

toConvert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert
To convert

To convert

label

Mole per Cubic Metre
Micromoles per litre
Picomoles per litre
millimoles per litre

Mole Per Litre

Picomoles per cubic metre
Femtomoles per litre
Millimoles per cubic metre
Mol per Kilogram
Nanomoles per kilogram
Micromoles per kilogram
Picomoles per kilogram
Femtomoles per kilogram
Millimole Per Kilogram
kilogram per cubic metre
Kilogram per Cubic Metre
Microgram Per Litre
Milligram Per Cubic Metre
Nanograms per litre
Milligram Per Litre

Gram Per Cubic Metre
Gram Per Cubic Centimetre
Microgram Per Cubic Metre
Nanograms per microlitre
Picofarad Per Metre
Picograms per litre
Femtograms per litre
Millilitre Per Cubic Metre
Microlitre Per Litre

Cubic microns per cubic metre
Millilitre Per Litre

Cubic microns per millilitre

into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into
into

into

otherUnitLabel

Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre
Millimoles per cubic metre

Millimoles per cubic metre

multiplyBy
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
multiply by
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multiplier
1000.0

1.0
0.000001
1000.0
1000000.0
0.000000001
0.000000001
1.0
1025000.0
0.001025
1.025
0.000001025

1025.0
31251.171918946960511019163219
31251.171918946960511019163219
0.031251171918946960511019
0.031251171918946960511019
0.000031251171918946960511
31.251171918946960511019163
31.251171918946960511019163
31251171.918946960511019163218621
0.000031251171918946960511
31.251171918946960511019163
0.000000031251171918946961
0.000000031251171918946961

0.044661

0.044661
0.000000000000044661
44.661

0.000000044661
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There is a similar type of workflow for Euro-Argo established that attributes
extra data to the map viewer and ocean indicators. @ coscfuture eu O @EOSCFuture @Cfuture




ENVRI Dashboard - State of the Environment

Data in action
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There is a similar type of workflow for Euro-Argo established that attributes
extra data to the map viewer and ocean indicators.




\ﬁ Ocean indicators — Sea Regions

@ eoscfuture.eu O@EOSCFuture @Cfuture Future




WMED seasonal Temperature mean [0-10m]

’ - b 26
] ] Winter
10° F24
®
2 [22._
s . o
4 e g1 20
3 5
= ! 2 g
Z - X S 102 [8s
Region: WMED ~ g g
. el . € F16 @
o 5
L &% g
Ti jod: 1980 — P t o
19 ; ) .,
o
. 1980 1985 1990 1995 2000 2005 2010 2015 2020
Depth: [0 - 10m] o )
“é WMED seasonal Temperature mean standard deviation [0-10 m]
EQOV: Temperature ! Winta
" 17
N Y 27.5 z
,: [
16 10¢ 250 ] " i 104
1 1 =
I i )
15 25 m
5 g
< 10° 10° %
14 20.0 4 -— 20
2 2 -= 10
o 17.5 S —_—
S g+
) e 10% 3150 e —uld
12 g
125
1 10*
10' 10.0
10
MED | T 0-10 1980 1985 1990 1995 2000 2005 2010 2015 2020
WMED annual Temperature mean [0-10m] WMED annual Temperature mean standard deviation [0-10m] summer Autumn
10°4 — Annual mean 20 30 urec v 10° 30 N 26
—_— A N
-= 20 N n ,.:I stiliz I~ /'\l’»‘vﬁ T oot 10
— ~ _ - Iss |
¥ r 25177 0 I N N y AN TG A M A TS 2
o 19 TR AN [WAEN A bt EER VRN 5
2 10 - -= -lo AYERN! FRIANEd 40 Y 2 st
5 ") = N \ ! " 10° g _ Vi A 100§
© = g = e r L0 2
2 g o 5 " 20 8
g t1s 3 220 < £ I ¢
2 3 E g H 2
2 10°4 g 5 103 S g 1 1075
2 £ 3 . s g 2 E
€ €15 " ,= 2, AN —r e ° @ 102 6 g
é F17# @ ,I \,’l":\ ir 1 “/" el 1'\\ AT I 5 ® ',’ s 2
| [ <
I s 1 ’I‘\ LA A £ i " 1ot
E IWAYARRAY ] \ \ N - 2 < [
16 0] ] Ve W S e 10 10 i 0 1
L v
¥ T T T T ¥ T T T 1980 1985 1990 1995 2000 2005 2010 2015 2020 1980 1985 1990 1995 2000 2005 2010 2015 2020
1980 1985 1990 1995 2000 2005 2010 2015 2020

1980 1985 1990 1995 2000 2005 2010 2015 2020

@ eoscfuture.eu @EOSCFuture @Cfuture » Future




Future

Thank you for
your attention
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