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This Paper provides the report on suspected Space Weather related anomalies on all operational missions operated by <CGMS Agency> between <DATE 1> and <DATE 2>:

· List spacecraft and type of orbit (LEO, GEO etc.):

…
GUIDELINES FOR FORM COMPLETION

The Space Weather Related Anomaly Form is to be filled according to the guidelines below, reproduced from the AEROSPACE Report No.TOR-2011(3903)-5 and expanded upon in CGMS-47-EUM-WP-14:

· The first three items (1–3) allow us to identify where in the radiation and plasma environment the anomaly occurred, and what environment the vehicle has traversed recently. 
· The next three (4–6) assist in determining correlations with solar illumination and ram direction, both of which can modu-late surface charging. 
· It should be noted that items 5 and 6 are primarily useful for analysis of anomalies within a set of vehicles that share the same design because the meaning of the spacecraft coordinate frame is unique to a specific design. 
· The final items (7–11) assist in making sense of the data produced by a statistical correlation of the anomaly database with the environment: is the correlation consistent with other non-environmental information about the anomaly?

The first three fields are of the highest priority (or just the first 2 fields - date/time and satellite location for GEO). Therefore, in case other information is incomplete, the form is still considered useful input. 

Note that latitude as well as the longitude should be provided for GEO satellites, not just the “station position”.

Note also that reoccurrences of anomalies should continue to be reported, even if the cause has been understood and mitigating operational actions put in place, otherwise the information to Space Weather experts is being artificially shortened and less useful.
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IMPACT ON <NAME OF SATELLITE SERIES A> SATELLITES DUE TO SPACE WEATHER (LEO Example entry Provided)

Source: Recommendations for Contents of Anomaly Database for Correlation with Space Weather Phenomena, P. O’Brien, J.E. Mazur, T. Guild, November 2011, AEROSPACE Report No.TOR-2011(3903)-5. 

	1. Date and Universal Time of the anomaly
	2. Fully specified location of the anomaly
(spacecraft location)
	3. Velocity or orbital elements at time of the anomaly
	4. Eclipse state of the vehicle (full, penumbra, partial, none)
	5. Vector to Sun in spacecraft coordinates
	6. Velocity vector of spacecraft in spacecraft coordinates
	7. Initial guess at type of anomaly (See taxonomy below)
	8. Estimated confidence of that guess
	9. Anomaly category (e.g., affected system or kind of disruption)
	10. Vehicle identity 
	11. Notes (e.g. unusual operational states or recent changes to operations (recent commands, attitude scheme, etc.)

	2018-12-19 13:18:50
	LON[deg]  =  57.511W
LAT[deg]  =   1.056S
(SAA)
	a[km]     = 7204.569
e[-]      =  0.00143
i[deg]    =   98.808
RAAN[deg] =   50.199
PSO[deg]  =  180.996
PSO[rad]  =  3.15897
	none
	
	VY [km/s] = -7.425
VZ [km/s] =  0.197
	Geomagnetically trapped protons/electrons
	high
	Payload software processor
	Agency LEO satellite
	Power cycle restored functionality



Taxonomy of Satellite Anomalies Caused by In Situ Charged Particle Environment (to be used for column 7):

	1. Electrostatic discharge (charging) 
1.1 Surface charging 
1.1.1 Plasma sheet (subauroral) 
1.1.2 Auroral 
1.2 Internal charging 
1.2.1 Subsurface charging (e.g., beneath blanket) 
1.2.2 Deep charging (e.g., inside a box) 
2. Single-Event Effects 
2.1 Protons 
2.1.1 Solar proton event 
2.1.2 Geomagnetically trapped protons 
	2.2 Heavy ions 
2.2.1 Galactic Cosmic Rays 
2.2.2 Solar energetic particles 
2.2.3 Geomagnetically trapped heavy ions 
3. Total Dose 
3.1 Long-term dose accumulation (multiple causes combined) 
3.2 Short-term (days or less) dose accumulation 
3.2.1 Solar protons 
3.2.2 Geomagnetically trapped protons 
3.1 Geomagnetically trapped electrons


IMPACT ON <NAME OF SATELLITE SERIES B> SATELLITES DUE TO SPACE WEATHER (GEO Example entry Provided)

Source: Recommendations for Contents of Anomaly Database for Correlation with Space Weather Phenomena, P. O’Brien, J.E. Mazur, T. Guild, November 2011, AEROSPACE Report No.TOR-2011(3903)-5. 

	1. Date and Universal Time of the anomaly
	2. Fully specified location of the anomaly
(spacecraft location)
	3. Velocity or orbital elements at time of the anomaly
	4. Eclipse state of the vehicle (full, penumbra, partial, none)
	5. Vector to Sun in spacecraft coordinates
	6. Velocity vector of spacecraft in spacecraft coordinates
	7. Initial guess at type of anomaly (See taxonomy below)
	8. Estimated confidence of that guess
	9. Anomaly category (e.g., affected system or kind of disruption)
	10. Vehicle identity 
	11. Notes (e.g. unusual operational states or recent changes to operations (recent commands, attitude scheme, etc.)

	2019-08-28 20:22
	GEO (9.5 deg  East)  Lat, Lon   -0.4, 9.6
	 
	none
	 
	 
	Galactic Cosmic Rays
	high
	Heater-bus line switch off
	Agency GEO satellite
	Full functionality restored



Taxonomy of Satellite Anomalies Caused by In Situ Charged Particle Environment (to be used for column 7):

	1. Electrostatic discharge (charging) 
1.1 Surface charging 
1.1.1 Plasma sheet (subauroral) 
1.1.2 Auroral 
1.2 Internal charging 
1.2.1 Subsurface charging (e.g., beneath blanket) 
1.2.2 Deep charging (e.g., inside a box) 
2. Single-Event Effects 
2.1 Protons 
2.1.1 Solar proton event 
2.1.2 Geomagnetically trapped protons 
	2.2 Heavy ions 
2.2.1 Galactic Cosmic Rays 
2.2.2 Solar energetic particles 
2.2.3 Geomagnetically trapped heavy ions 
3. Total Dose 
3.1 Long-term dose accumulation (multiple causes combined) 
3.2 Short-term (days or less) dose accumulation 
3.2.1 Solar protons 
3.2.2 Geomagnetically trapped protons 
0. Geomagnetically trapped electrons



ACTIONS AND/OR RECOMMENDATIONS FOR CONSIDERATION BY CGMS swcg

Please indicate reference to the HLPP if/as necessary.

…
conclusion
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