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SPENVIS – SPace ENVironment Information System

www.spenvis.oma.be spenvis.ssa-swe.eu (behind sso!)

 Soon new release with CESI 3J cells (CTJ-LC, CTJ-30)

http://www.spenvis.oma.be/
spenvis.ssa-swe.eu


SPENVIS – SPace ENVironment Information System

New SPENVIS framework (SPENVIS-5) in development
 ESA GSTP contract No. 4000134504/21/NL/CRS | 2021 – 2024

 Consortium: BIRA-IASB, DH Consultancy, Space Applications Services

GOALS:

• Increase flexibility in combining models

• Modernise the SPENVIS Graphical User Interface (GUI) and enhance the user experience

• Provide a consistent and expandable interface to models and tools

• Provide a SPENVIS Application Programming Interface (API)

 User workshop (2023)



SPENVIS – SPace ENVironment Information System
SPENVIS-5 architecture

𝐄𝐒𝐀 𝐍𝐞𝐭𝐰𝐨𝐫𝐤 𝐨𝐟 𝐌𝐨𝐝𝐞𝐥𝐬 (𝐍𝐨𝐌) 𝐜𝐨𝐧𝐜𝐞𝐩𝐭 (https://nom.esa.int/ )

Python library

https://nom.esa.int/


SPENVIS – SPace ENVironment Information System
model refactoring

 Improve model usage and interaction
 Split compound applications into individual models
 Allow custom user analysis for different trajectory segments
 Combine results from various segments in a new mission 

analysis tool



SPENVIS – SPace ENVironment Information System
upgraded / new models 

 IRI-2016 (International Reference Ionosphere)
 DICTAT 4.1
 MASTER-8 (ESA’s Meteoroid and Space Debris Terrestrial 

Environment Reference Model)
 GRAS (Geant4 Radiation Analysis for Space) 5.0

 LARB (Radiation Environment at Extremely Low Altitude and 
Latitude) 

 GLOBRAD  radiation belt model at LEO/MEO
 DLR GCR (Matthiä et al., 2013)
 BON2020 (Badhwar-O'Neill, 2020)
 MCICT (Monte Carlo Internal Charging Tool, Lei et al., 2016)
 SPENVIS mission analysis tool

…and more!



ESA S2P SWE 
Service Network: 

Service for Aviation
E. De Donder, R-ESC & SSCC team

CCMC Workshop - Online
June 6-10, 2022



ESA S2P SWE Service Network
https://swe.ssa.esa.int/current-space-weather

Aviation



ESA S2P SWE Service Network - Aviation
Service domain dashboard  https://swe.ssa.esa.int/nso_air_dashboard



ESA S2P SWE Service Network - Aviation
Service page  https://swe.ssa.esa.int/nso_air

RAD
GNSS
HF



ESA S2P SWE Service Network - Aviation
End-user support campaign User Tailored Service for test users

===TEST SWX message from the ESA SSCC===
Issue time and date: 08:00UT, 2022/05/11
Latest SWX activity: ACTIVE (X1.5 flare: 2022/05/10 13:55UT)
HF: MOD
SATCOM: MOD
GNSS: MOD
RAD (above 100 MeV at GEO): NOM
GLE alert: QUIET

ICAO Advisories: HF COM - MOD - 20220510/1409Z

Next 24hr SWX activity: ACTIVE

===END message===

(dashboard link)

DISCLAIMER: This message contains information extracted
from the ESA SSA SWE Portal and is produced for test and
validation purposes only. The following Terms and Conditions
apply: http://swe.ssa.esa.int/web/guest/terms-and-
conditions

SMS/email Campaign (prototype) dashboard

 sms/email sent each 2 weeks by default + extra if thresholds crossed
 only during office hours
 impact table manually updated 2x/day, the rest is done automatically



ESA S2P SWE Aviation - ICAO: complementary !?

ESA S2P SWE for Aviation

 still in pre-operational phase
• ESA SWE portal products are 24/7 publicly 

available

• 1st line support only during office hours 

• textual + graphical information

ICAO (PECASUS)

 fully operational with 24/7 
monitoring and on-call support
• only textual information 

• advisories issued only when thresholds 
are crossed

 Independent activities !

Missing:
• Data for (threshold, impact) validation
• Radiation effects on airplane avionics  SPENVIS !!
• Training of aviation user community 
 SWEC (https://www.stce.be/SWEC contact: swec@stce.be)

https://www.stce.be/SWEC
mailto:swec@stce.be


ESWW2022 – Oct. 24-28, Zagreb, Croatia 

There are many diverse threats to aviation from space weather. Interruptions to high frequency (HF) communications, loss of SATCOM links
and degradation of GPS navigation performance are associated respectively with various space weather phenomena such as X-ray flares,
geomagnetic storms and polar cap absorption (PCA) of solar energetic particles. In addition, solar energetic particle events (SEPEs) can lead
to elevated dose rate to passengers and crew, as well as single event effects (SEE) in aircraft electronics (avionics). As technology advances
(with more complex and sensitive electronic equipment, electric engines, …) in the aviation industry, new susceptibilities may show up
caused by Space Weather (SWx). This creates new challenges for the space weather community to improve the modelling of the space
weather modified environment and induced effects at flight altitude. The International Civil Aviation Organization (ICAO) is attempting to
address these concerns via four dedicated global space weather centers for the distribution of advisory information and alerts. The ICAO
space weather manual outlines thresholds for these alerts based on moderate (MOD) and severe (SEV) levels of space weather intensity.
While at European level, the development of ESA’s Space Weather Service Network with pre-operational services continues within the Space
Safety (S2P) SWx programme.

We invite contributions on any topic relating to space weather effects on aviation particularly those that describe models and
measurements that are relevant to the ICAO advisory thresholds. We encourage discussion on the suitability of the ICAO thresholds for
space weather advisories and the scope for new measurement campaigns to enable comparisons between empirical data and model
predictions during future events. We also invite the scientific community & service providers to present newly developed assets that may
help in further improving the reliability/accuracy of space weather services and tools in support of the aviation community.


