PECASUS
)16 aI Operatio I Space

Prof. Ari‘-Métt,i'harri .
FMI - Finnish Meteorological Institute
Coordinator of the PECASUS Consortium

IMAGE bv.NASA




N ¢

P Ten ICAO member countries
(European & South Africa) W radiation at

) ) ®°¥ flight altitude
F Consortium Lead Finland (FMI)

F ICAO SWXC to improve B
aviation safety and efficiency D o

P Global SWXC services
v" HF communication

v Radiation levels at flight altitudes
v" GNSS & SatCOM

e~y i_, ;



https://commons.wikimedia.org/wiki/File:Flag_of_Belgium_(civil).svg
https://commons.wikimedia.org/wiki/File:Flag_of_Italy.svg
https://commons.wikimedia.org/wiki/File:Flag_of_Cyprus.svg

Propagation times:
X-rays & EUV: 8 min

Energetic particles: Some
hours

Coronal Mass ejections: 1-
2 days

Geoeffectivity can be
confirmed by satellite
measurements of solar wind
at L1-point.

From L1 measurement it
takes ~1 hour to see the
impact by ground-based
measurements
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Is the coronal mass

L : What is the previous state
ejection directed towards

of magnetosphere?

Earth?
Which of the sunspot _
groups can cause a flare? Does the solar wind
structure have correct
Are there coronal holes magnetic structure?

which are associated with
high speed solar wind?



(4) PECASUS —Global Aviation SWX Center
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Satellite and ground-based data
= Computer simulations
= Collab. UK MetOffice, STCE, NOAA
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(5) PECASUS - Operations Mngmnt
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* Two week shifts in the
responsiblity of advisory
generation and dissemination

* All centers will monitor space

I weather continuously.
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HF Moderate Severe
Kp-index 8 9 GFZ Potsdam & UKMO
dB from 30 MHz riometer data 2 5 Riometers in Finland and Sweden
X-ray flux (0.1-0.8 nm) (W/m2) 1x104 (X1) 1x10-3 (X10) GOES from NOAA
MUF depression 301y 50%
: D-RAP model

Network of ionosonde

stations:

*  Owned by PECASUS
partners e e

*  Available through S T s e
collaboration ﬁszf_’s

*  Open access A s cariaaay i e e e U5




GNSS Moderate Severe )
NTRIP Stream Monitor

eric effects and corrections for the IMPC,

DLR Provided by the working gro. sph

Amplitude Scintillation (S4) (dimensionless) 0.5 0.8

EUREF IGS As| TrigNet A EVNET
Phase Scintillation (Sigma-Phi) (radian) 04 0.7 CEL A CEC RG] . N %
Total Electron Content (TEC) (TEC Units) 125 175

Scintillation measurement stations

@ Ny-Alesund, Norway (INGV)
Tromsoe & Ramfjordbotn, Norway (DLR)

Kiruna, Sweden (DLR)

Neustrelitz, Goermany (DLR)
o
(o) Toulouse, France (DLR) o
Stanford, USA (DLR) . Chofu, Japan (DLR)
Teneriffe, Spain (DLR)

Q
Bahir Dar (2x), Ethiopia (DLR)

o
Fortaleza, Brasil (DLR)

o
Sao Patlo Hartebeesthoek, South Africa (DLR)
Sanae IV, c : o
I Concordia Station, Mario Zucchelli Station,
meg - Antarctica (INGV) Antargw (INGV)
(o]




(9) Product verification and User Feedback

Main Hub
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Reporting

Reporting U ser
Emergency reporting based feed ba Ck
on enhanced user feed back

Product
Verification
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