ACF] Services
for Aviation



ACFJ Consortium

» Australia: Bureau of Meteorology (BOM)
» Canada: Natural Resources Canada (NRCan)

» France: SPECTRA (Collecte Localisation

Satellite (CLS), European Satellite Services
Provider (ESSP), Méteo-France)

» Japan: National Institute of Information and
Communications Technology (NICT)

..............



ACFJ Experience:
Australia

» Operational space weather
service (RWC Australia)

» Established in 1947 as the
"lonospheric Prediction Service" (IPS)

» Supporting industry, government, aviation, defence and the
general public with space weather advice and forecast service.

» Specialists in HF communications, ionospheric physics,
geomagnetism and all aspects of space weather




ACFJ Experience:
Australia

Space weather
observation network:

across Australia,

the Southern Pacific

the Antarctic region
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ACFJ Experience:
Australia

Space Weather Forecast
Team consists of

» 3 Senior Space Weather
Forecasters

7 Space Weather
Forecasters
MET/aviation forecasters
with space weather
competencies operating
out of the 24/7 National
Operations Centre (NOC)
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AC FJ EX p e r I e n Ce : Energetic Electrons Solar Flare Protons
Canada 7 e g

» Operational space weather §f§:::. :
. ation
service (RWC Canada)

Radiation effects

HF Radio wave. ¢ ©n avionics
_ disturbance e o

» Established in 1976 to

provide forecasts of A AR
magnetic activity L e N\ M agnetic interterence
Telluric currents in pipelines " in exploration surveys

> Initial focus on forecasts for aeromagnetic surveys and electric
power systems, expanded to include satellites.

» 2000s: expand work to include space weather effects on aviation
— active in the Cross-Polar Working Group




ACFJ Experience:
Canada

Magnetic Observatories
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ACFJ Experience:
Canada

l* Government Gouvernement
of Canada  du Canada

Space Weather Canada
www._spaceweather.gc.ca
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ACFJ Experience:

France

= I

CLS

COLLECTE LOCALISATION SATELLITES

@ Essp

We certify you're there.

((

Involved in space weather since 2000,
operational SW forecasting services since 2006
Expertise in radiation & ionospheric scintillations

Operation of GPS augmentation system (EGNOS)
Network of 40 RIMs stations (>80 receivers)
Long experience of space weather effects on
EGNOS and impacts on Air Navigation services

24/7 Aviation Met Service Provider
- Operates one of 9 ICAO Volcanic Ash Advisory
Centres

All three members located in Toulouse/France
in an integrated space weather network



ACFJ Experience:
EGNOS RIMS (Ranging and Integrity
France Monitoring Stations) network

HBX

BRN WRS

lonosphere scintillation monitoring - L
stations operated by France in West
Africa (in cooperation with ASECNA) =

Nou




External and
internal (ESSP, CLS)
sources

ESSP, CLS

Data
Provision

GNSS Network
Magnetic indexes
data
X-ray fluxes
Protons fluxes
Solar wind data
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Data processing and Alert
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Data Storage
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service




ACFJ Experience:
Japan

> Since 1952, measured solar
radio spectrum,

» 1957: started operational alert
service for radio propagation

» 1978, NICT provided foF2 global map first in the world using
satellite observation.

> NICT is in charge of space weather forecast services in Japan as a
regional warning center of ISES

» Extensive experience in space weather
model development and
space weather monitoring




ACFJ Experience:

Japan

-
Ionosonde

Sun-solar
wind obs.
Magnetometer b
HF radar

SWx observing network

« Observation network: one of the largest
networks in Asia & West Pacific region

13



ACFJ Experience:
Japan
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Delivery of ICAO Services

ICAO SARPS: Annex 3

lobal Centre Coordin ///////% /////////////////////

i

Internal Processes / Internal Processes

Active in Global Centre Coordination group
Sub group on advisory led by Stephanie Desbios
Sub group on consistency led by Larisa Trichtchenko




Delivery of ICAO Services

Advisory

Advisory issuance Back-up for

ICAO Annex 3 Services dissemination
(nominal/routine) j i dissemination
(nominal/routine)
. .. SPECTRA
Radiation Dose rate SPECTRA BoM

(with NICT inputs)

Absorption due to X-
rays

Polar Cap Absorption

(Pca) BoM

HF COM Auroral {with NICT, BoM SPECTRA

Absorption (Kp) NRCan inputs)

Maximum Useable

Frequency (MUF)

depression

SPECTRA
Total Electron Content .
GNSS o (with BoM, NICT, SPECTRA BoM
(TEC) & Scintillations .
MNRCan inputs)

SATCOM TBD




Delivery of ICAO Services: Radiation

ACFJ/CLS operates the SIGLE-RT model from LESIA/Paris Observatory
developed by N. Fuller & K.L. Klein.

Data: neutron monitors (NMDB, http://nmdb.eu) SIG LB

Models :
« EPCARD (GCR if no solar activity)
» SiGLE (in case of GLE) : unique model, calibrated by measurements on-

board the Concorde aircraft. RT version includes automated event
detection and dose computation.

Radiation dose map at 44000 feet (13.4 km) for 2005-01-20T04:55:00 (max 1488.8 uSv/h) Reciotion:dose: meprat 44000 feet [Bion) for 2006-0F-20TORERI0 (mex 76 5v/h)

A Ground Level Event is ongoing

Dose Rate (uSv/h)

I’.@vagg?re

Dose Rate (uSv/h)


https://previ.obspm.fr/index.php?page=SiGLEevolves
https://previ.obspm.fr/index.php?page=SiGLEevolves
https://previ.obspm.fr/index.php?page=SiGLEevolves
http://nmdb.eu/

Delivery of ICAO Services: GNSS

August 2018 event due to a CME
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Delivery of ICAO Services: HF Radio

Watts m™

-1

Particles cm™a™ar™

1077 U iy

1078

107%
hdar &

10*

107

10

1o

10°

10

10~
[ L]

L]
1
7]
T T T T 1 T

-
9
tn
e
'.
[T AT L A A N1 A YT T I A WYY R

oy

]

%
E

GOES1S 0.5-4.0 A

=
o
SR
|

Mar &

L

=
o)
g
5]

SRR SO B
T

r & har 7 har &

Polar Cap Absorption

har 2

GOES1S 1.0-8.0 A

=10 MeV

50

>



Dissemination of ICAO Services: France
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Dissemination of ICAQO Services:
Australia

Bureau of Meteorology

Meteorologi Aviation Meteorological Services (AMS)
cal Authority
(MA)

Defence Weather Services Offices
(DWSO)
Syaney Antarctic

Airport Stations
Meteorologlca

Aviation
Observation
S

Standards

Policy &
Strategy
Scienuric
Developm

Volcanic Ash
Advisory Centre

Engineering
&
Maintenanc
3

Tropical Cyclone
Advisory Centre

|_rrolects |

Training &
Competen
cies

Network
Coordination
Centre (NCC-
MET)

National
Operations
Centre (NOC)

http://web.bom.gov.au/spb/adpo/aviation/offices.shtml




Summary of ACF]

» Long experience in SW forecasting
» Monitoring networks around the world

» EX
» EX
» EX

nerience in radiation modelling
nerience in GNSS TEC and scintillation

nerience in HF radio (SWF, PCA, AA)

» France is point of dissemination of radiation
and GNSS services

» Australia is point of dissemination of HF radio
services




Future Steps

» Working to resolve issues with advisories
- — mapping affected regions
- — number of advisories

» Coordinate with other Global Centres
» Incorporate feedback from aviation users

» Ongoing research to improve services




