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PITHIA-NRF aims at building a European distributed
network that integrates observing facilities, data
processing tools and prediction models dedicated to
ionosphere, thermosphere and plasmasphere research.

PITHIA-NRF through standardization, open access to relevant e-

services and trans-national access to experimental facilities, has

the ambition to become the European hub that will act as

facilitator:

e for coordinated observations

» for data processing tools and modelling advances

» for software and data-products standardization,

e for advising on the transitioning of models to operations
providing e-science supporting tools so that models can reach
the desired accuracy and standards.




Integrating facilities, data and models

PITHIA-NRF Nodes and
model/data providers TransNational & Remote Access
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Main Observing facilities: HF sounders, EISCAT ISRs, LOFAR, GNSS receivers, Riometers, All sky imagers
. Data: Long term observational data from ground-based and space monitoring facilities; data from
* Aligned data management : . .
) o special campaigns and cube-sat missions
* Model interoperability Models: first principles physics-based models, such as the 3D kinetic plasmasphere model, the IPIM
* Software and data-products and the EUHFORIA model; empirical and semi-empirical models sch as the TaD model, the DTM, and
standardization the SWIF model

Aligned Trans-National access




PITHIA-NRF participating organizations offer access to observing facilities, long-
term observational data from ground-based and space experiments, and to models
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PITHIA-NRF nodes
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Indicative nodes activities

, _ The case of Hunda-Tonga volcano explosion: a multi-node et e i PO
Multiple ionosondes collaboration - =1

Observation possibilities Verhulst et al.: J. Space Weather Space Clim. 2022, 12, 35
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The EU Framework Programme
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Indicative nodes activities

TNA projects at EISCAT
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Measure the emission of the thermosphere and ionosphere (O and
N2+) in the same volume as the EISCAT antennas from three distant

sites (50 to 100 km apart) so as to retrieve the vector polarisation,
l.e. its angle in 3D.
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This campaign confirms that ° 50
the polarisation of the auroral
emissions is a new tool to
monitor the ionospheric
electron density and the
lonospheric currents at
different altitudes, allowing et
drawing their profiles. T e
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The 3 polarimeters used
in this study 3 March,
2022. From left to right,
Grand Cru, Carmen Cru
and Corbel Cru. In this
configuration, Grand Cru
and Carmen Cru are
looking in the EISCAT
direction while Corbel
Cru points 90° apart
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Electron densities measured around 100,
110 and 220 km to the purple, green and
red lines respectively (upper panels).
Degree of Linear Polarization (DoLP) and
Angle of Linear Polarization (AoLP) in
lower panels.
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Indicative nodes activities

LOFAR: low frequency radio telescope

Two TNA projects are performed in LOFAR by researchers coming from Bulgarian iTRaR e

Academy of Sciences and University of Warmia and Mazury in Olsztyn, Poland
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Database of ionospheric amplitude scintillation data of a bright
radio source. Single station data of multiple stations. Access to . | :
small scale structures and velocities thereof, by combining data :
from multiple core stations (python scripts). @

Normalised Power

Fallows et al., JISWSC, 2020



ata collections are provided [
IA-NRF and how to access? Eo

Some examples of the e
available data collections: ’ HF sounding

High latitude

EISCAT Scientific Association
EISCAT VHF RADAR

SP_ b, belly, 21-22 Nowember 2020

* lonosonde parameters
- Derived profiles, skymaps, drifts
- Archive/Nowcasting/Forecasting T T T T T
~ Models Scintillation

» Doppler Sounding Erpihan ‘M'ﬁ@ﬂ A E
- Gravity Waves, global propagation oo o Jﬂ"“" - \ (g 1,‘.

* Incoherent Scatter Egd PHvAR w? ;hﬁ i |
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- lonospheric density, temperature profiles £ T \V‘ m g ﬂ{‘* s

~ lonaspheric convection Detection and prediction of
* GNSS/LOFAR TIDs
- TEC, lonospheric scintillation
» Local/global maps
* Riometer/Magnetometer networks
- Absorption, Magnetic fields

* Interhemispheric Modelling




PITHIA e-Science Centre

Scientific Metadata

Q S

Search Data Collections by Data Collection Simple
Content Search

= 388
Workflows All Scientific Metadata
Space Physics Ontology
r
ooo
. Space Physics Ontology
Space Physics Ontology Guide

PITHIA-NRF e-Science center
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Data Collections
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12 STEPS of Registration
based on the ESPAS ISO 19156
data model

/, 12. Collection

= ] 11, Process

/ -
Catalogues i )
10. Computation
/ 9. Computation

Capabilities

7. Acquisition '
Capabilities

6. Instrument

*//— 5. Operation 5

4. Platform

— 3. Project

(1 Orgenisation ) First e-science center release is available with

% 2. Individual

open use regarding the browsing and access.
Data registration is available to authorized users



PITHIA e-Science Centre

Scientific Metadata

Search Data Collections by Data Collection Simple
Content Search
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All Scientific Metadata

Acquisitions
from instruments

Data Collections

Computations
from models

Catalogues
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Workflows

Data collections refer to data
hosted at the data provider
preferred location.

Data corresponding to
metadata registered in the eSC
can be updated (ex. In real-
time)




PITHIA e-Science Centre

Scientific Metadata

Search Data Collections by Data Collection Simple
Content Search

ooo
ooo

All Scientific Metadata

Data Collections

Data that refer to a
specific event or are the
result of a specific
software process

Catalogues Workflows

Catalogues refer to a locked
dataset; a DOI can be
attributed; this dataset can be
hosted in EOSC




PITHIA e-Science Centre

Scientific Metadata

Search Data Collections by Data Collection Simple
Content Search
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All Scientific Metadata

Data Collections

Catalogues
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Workflows

Workflows allow the real-time
execution of a chain of
processes that combine

different data collections and

software codes




Data quality

Scientific Quality : Data Quality Flag,
Scientific Relevance

Quality of Metadata : Usage, Scope,
Provenance, Persistence, Standardization,
Interoperability, Quality, Earliness,
Availability

Quality of Data Resources : Quality of data
generation, Quality of data repository,
Quality of data usage

Compliance to FAIR

for Besaarch and Inns

PITHIA-NRF data quality and
data management ‘

Data management

The focus is on FAIRness.

Findable Interoperable

Metadata and data should Data needs to work with

be findable for both humans applications or workflows for
and computers analysis, storage and processing

Accessible Reusable

Once found, users need to know The goal of FAIR is to optimise
how the data can be accessed data reuse via comprehensive
well-described metadata

The basic PITHIA-NRF data collections are assessed
against a full list of FAIR data maturity model indicators.

Our ambition is to bring PITHIA-NRF facility nodes to
achieve FAIRness, through the e-science center.



Training Schools

The First Training School was held in

Rome, INGV headquarters, from 29 May to 1
June 2023.

e 30 students

e 14 lectures

e 6 working groups for students

The Second Training School is supported by T-
FORS Machine Learning models will be held in
KU Leuven, Belgium, from 5 to 9 February
2024.

e 15 students

e 22 lectures

* 5 working groups for students

PITHIA-NRF Training

w EU Framework Pregr,
for Besaarch and Imsvatizn

Training for Partners Workshops

TPWi#1, 8-9 November 2021
53 members from the PITHIA-NRF beneficiaries and third parties.

TPW#2, 28-29 March 2022
53 members from the PITHIA-NRF beneficiaries and third parties.

TPW#3, 26-28 September 2022

38 Consortium members and external users. The workshop was held
at ASTRON, Dwingeloo, the Netherlands.

TPW#4, 16 March 2023

47 Consortium members and external users. The workshop was held at
the Brussels Planetarium, Belgium.

TPW#5, 12-13 September 2023
34 Consortium members and external users. The workshop took place
at University of Westminster, London, UK.

Training material is available in the project web site in the form of webinars



The EU Framework Programme
for Bessarch and Imsvatisn

PITHIA-NRF Innovation

How PITHIA-NRF services can mitigate the socio-economic impacts
of the upper atmosphere effects:

e Standardization of data registration, discovery and ”Wﬂ';m;:
access — — PlrCapsaptin
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experimental facilities.



9&‘3; o ¥ -_.15l
22 Beneficiaries
2 Third Parties
5 External Advisors

IAASARS

UNIVERSITE UNIVERSITYOF
@ TOULOUSEII . WESTMINSTER®

PAUL SABATIER Gnioe

ok,

LeA Y *
Q’gl; * % % % %
| 4 * % %k %k
ISTITUTO NAZIONALE D LH

DI GEQFISICA E VULCANOLOGIA

N/ GFZ
['C"] | | UNIVERSITY
Helmholtz Centre OF TWENTE

UNIVERSITY PorTsbAam

OF ouLU



__ HORIZON 2020

Thank you for your attention!

WEB: https://www.pithia-nrf.eu

The PITHIA-NRF project has received funding from the European Union’s Horizon 2020 research and innovation

programme under grant agreement No 101007599


http://www.pithia-nrf.eu/

