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PECASUS: a global SWX center serving ICAO
STCE

ODC = On duty Center
PBC = Primary Backup Center

SBC = Secondary Backup Center
MOC = Maintenance &
Observations Center

24/7 SWX service
NRT advisories since Nov 2019

impact-based, worldwide



Join effort of nine European countries



Space Weather Impacts on Aviation
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disturbances

Radiation at
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Interest in upper atmosphere
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Amplitude Scintillation (INGV, DLR)

Phase Scintillation (INGV, DLR)

SWX Advisory

VTEC data (INGV, DLR, SRCPAS)

Event identification

Model/data workflow for GNSS advisories

Other TEC data (INGV, DLR)

ROTI maps (INGV, DLR)

PS

VTEC

AS
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Scintillation Events STCE



Scintillation Events STCE



Scintillation Events STCE



VTEC models used within PECASUS

SRCPAS global VTEC model

● 15 min cadence
● worldwide coverage
● Galileo-NeQuick
● Nowcast

INGV global VTEC model:
● 15 min cadence
● worldwide coverage
● Nowcast
● IGS stations ingested into NeQuick2 model

DLR global VTEC model:

● 5 min cadence
● worldwide coverage
● ground based GNSS measurements
assimilated into an empirical TEC model
(NTCM)

● Nowcast and Forecast

INGV

DLR

SRCPAS
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INGV



MAY 10-12 — GNSS degradation over Europe
STCE

Credit: N. Bergeot & JM Chevalier



WAAS and ESSP service degradation on MAY 10-12
(no official aviation reports about GNSS problems yet)



FoF2 maps (SRCPAS)

Ionosonde data
SWX Advisory

Kp data

Events identification

MUF ratio (INGV)

X-ray flux data

DRAP model (UKMO)

proton flux data

Riometer data (FMI+)

AA

PSD

PCA

SWF

Model/data workflow for HF COM advisories
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PSD models used within PECASUS

SRCPAS nrt FoF2 depression warnings

● based on ionosonde data
● 15 min depressions cadence
● worldwide coverage from > 70 stations
● product maps with better spatial resolution exist, but
better world coverage needed (more ionosondes)

INGV global PSD model:

● Based on EUROMAP and GDMF2 models
➡ worldwide coverage for PSD with best result over
Europe

➡ input parameters: F10.7 flux, 3h ap indices,
effective ionospheric T index, and real-time foF2
observations

➡ 1h cadence
➡ Nowcast and forecast

STCE



HF COM issues in May 10-12 2024
(SWF, PSD, AA and PCA)

• Highly disturbed Ionosphere and Geomagnetic
field

• HF COM Advisories issued due to:

• Post Storm depression (all over the world)

• Auroral Absorption (Kp > 8, 9 – auroral oval)

• Polar Cap Absorption (proton flux increase – poles)

• Short wave fadeout (X flares – daylight)
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Proton Event - 8th-10th June 2024– Impact on HF in BIRD

Feedback from Radio in BIRD (ATC Reykyavik, >70° N) : Usual HF Frequencies 8-11MHz, up to 17MHz if needed

>10 MeV Proton Flux
Pecasus HF COM at 30 MHz
BIRD HF quality at 8-17 MHz



For GNSS service provision:
● Scintillation:

➡ improve worldwide coverage
➡ usage of ROTI maps as a proxy for phase scintillation?
➡ utilize satellite data (COSMIC-2, …) in NRT?
➡ Reporting of seasonal effects (equatorial plasma bubbles)

● VTEC events identification:
➡ significant events vs regular fluctuations
➡ model and underlying dataset dependencies: which is the best model to use?

Challenges for HF COM service provision:
● PSD events:

➡ improve worldwide coverage for PSD
➡ diverging model results
➡ reporting of sporadic events
➡ real events vs regular fluctuations (eg. near daylight curve)

● Auroral Absorption
➡ Improve understanding of auroral oval

● Polar Cap Absorption
➡ Improve usage of riometer data

General:
● Lack of feedback on aviation impacts, particularly for GNSS advisories & for PSD advisories
● Lack of model forecasts

STCEOpen Challenges



SWX Science/Operations Questions
Or Answers?

yana.maneva@oma.be
pecasus_admin@stce.be

CONTACT OUR TEAM:

THANK YOU!
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