Space Weather Bulletins as part of a
User Test Campaign for Aviation

E. De Donder™, A. Calegaro™, S. Chabanski®, C. Liber™™), R. Vansintjan?, Jennifer O’Hara?, A. Glover'3
(1) Royal Belgian Institute for Space Aeronomy (BIRA-IASB)
(2) Royal Observatory of Belgium (ROB)
(3) Space Safety Programme Office, ESA/ESOC, Darmstadt, Germany

Abstract. In the frame of its Space Situational Awareness (SSA) programme, the European Space Agency (ESA) is establishing a Space Weather Service Network to support end users, in a wide range of affected sectors, in mitigating
the effects of space weather on their systems, reducing costs and improving reliability. In building this network space weather products/tools are developed and federated in services, that are suitable for operational implementation
and importantly that meet the end user needs. This poster describes an end user test campaign, organised on a test and demonstration basis in order to demonstrate current space weather capabilities to an identified group of test
users working in the industry and gain further understanding of this community's requirements for space weather information, with the aim to help guide future development activities.

In the approach to establish a close relationship with the end users of space weather services, the SSA Space Weather Coordination Centre (SSCC) — which provides the user helpdesk and first line user support for the SWE Service
Network, organizes user support campaigns to build tailored space weather bulletins. During each campaign, the SSCC works with the end user in order to define the bulletin format and content, and to agree on a delivery schedule.
Products/tools from the SWE Service Network are tailored to address the specific end user needs and are combined and displayed in a dashboard from which dedicated space weather forecast notifications are generated.

We highlight here the SSCC user support campaign for a group of test users within the aviation community.
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SSA Space Weather Service Network — Service to Airlines

. . - _ _ ‘Some high level service requirements (SSA SWE Customer Requirements Document)’
Non-Space Systems Operations — Service to airlines http://swe.ssa.esa.int/nso _air
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support provided by the teams constituting the SWE Network. Should you Liatle: 13.71.2013

require further guidance in the use of this service, or have specific questions Effective dose rate map due to Real-time foF2 index activity map

about any aspects of the service presented here, don't hesitate to contact current cosmic radiation over Europe ‘Some Specific end_user requirements (SSCC user feed back reports)’

the Helpdesk.

_ _ _ = timely, concise reports and forecasts for radiation and ionospheric conditions
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" continuous access to information, available on the ground and in the air

 EIS | __IONMON | " information content available in text format and easy to grasp, graphical format

A number of tools and products are available through this service, such as: " Space weather app
= playback capability for all information

» the Aviation Dosimetry (AVIDOS) tools providing a real-time assessment of cosmic radiation exposure at flight altitudes;
s the Athens Neutron Monitoring Station (ANEMOS) providing tools like a real-time GLE alerting system and access to multi-station neutron monitor data;
» the RadSEP product providing an SEP post-event analysis for aviation radiation exposure;

= the Ionosphere Monitoring and Prediction Center (IMPC) providing TEC maps and local scintillation indices; { H ’
= the Real-Time Ionosphere Monitor (RTIM) providing VTEC, GIVE, 54 and o5 maps; SSCC user support tESt Campalgn

= the European Ionosonde Service (EIS) providing TEC and foF2 maps, and ionospheric conditions at several locations; i i i i i i H 12+
- e Tomabohre Monttormg, Faciity (TONMON) peoviding TEC mape: In agreement with the test users a SWE notification is sent 2x/day by SMS including a link to the aviation

* the Space Weather Data Browsing and Analysis (SWE Data) provides access to space weather environment data. dashboard that provides graphical and background information. At the same time the text message is also
This service page is curated by the ESC Space Radiation. For further information, please contact SSCC Help-desk. sent by email Wlth a SnapShOt Of the daStha rd ta bS attaChEd to It

Aviation Dashboard and SMS (text) messages

===TEST SWX message from the ESA SSA SSCC=== == Test SWX Dashboard for Aviation == == Test SWX Dashboard for Aviation == save as POF [ save a == Test SWX Dashboard for Aviation == ‘save as PDF
Issue time and date: 14:00 UT, 2019/11/10 Next update in 00:44 Next update in 00:56 Next update in 00:36

(The dashboard is part of the SSCC user support test campaign for aviation. It collects relevant products from the SWE Service Network in support of the SMS text messages
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The impact tab summarizes the expected SWx impacts on the radiation level at flight altitude, communication (HF & SATCOM),
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In the current version the AVIDOS maps do not include the solar component. Therefore we use the proton flux (=100 MeV) as a proxy

to decide for the radiation level increase (1 pfu = proton flux unit = 1 proton/(em?-s-sr?)). ) ) ) ) ) ) )
Geomagnetic storms are strong disturbances in the Earth's magnetic field. The magnitude of the disturbances is reflected in the Kp

index, which is the global geomagnetic activity index that is based on 3-hour measurements from ground-based magnetometers
around the world. It ranges from 0 (quiet) to 9 (extreme).

The adopted criteria mainly follow the NOAA SWPC scales.

The expected area and arrival of impact is only given when information is available from the Service Network products. In case the —_ —r —_
impact is we use pink as color cods. == Test SWX Dashboard for Aviation == Save as PDF Save as HTML
Next update in 00:58

(The dashboard is part of the SSCC user support test campaign for aviation. It collects relevant products from the SWE Service Network in support of the SMS text messages that The ICAD Kp thresholds given below are indicative values for auroral absorption of HF waves.
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The strongest geomagnetic storms are caused by CMEs; high-speed solar wind streams are typically less intense. The duration of
storms varies from a few hours to as long as a few days. Storms can occur anytime during the solar cycle.

Remark: the table is updated twice a day (at 10h00 and 16h00 Brussels time) during the test campaign.
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e e e Impacts fiom geomagnetic storms:
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HF degradation #te L) ] o (panel 2): measured 1-minute solar wind magnetic field Bz (red if Bz<0; blue if Bz=0) at L1; largest storms are associated
with Bz<0;

o (panel 3): measured 1-minute solar wind particle density n at L1
o (panel 4): measured 1-minute solar wind speed at L1
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rivnesti irivnesai + FMI Regional Aurora Nowcast — Forecast: Shows the estimated present auroral oval and expected location of the oval up to 12

Toulouse 54 index (GPS CA Toulouse g,) index [GPS L1 hours from the present are shown for Finland and Morway. Color coding for the auroral oval: high probability (green) - smaller
There are presently no numbered active regions observed on the visible side of the Sun (NOAA AR 2750 just rotated behind the west solar limb). The solar flaring activity is T Ty T probability (light green) - low activity (gray). Maps on the right are cloudiness map

accordingly very low, with no reported flares during last 24 hours. We expect such a low level of the solar flaring activity to continue in the coming hours. During last 24 hours A A
there were no Earth directed CMEs and the solar protons remained at the background level.
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Geospace and geomagnetism

SatCom degradation The solar wind speed is presently 310 km/s and the interplanetary magnetic field magnitude is about 4 nT. The arrival of the fast solar wind associated with the patchy

equatorial, negative polarity coronal hole is still expected later today. The geomagnetic conditions are presently quiet and we expect quiet to unsettled geomagnetic conditions

GNSS degradation in the coming hours.
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