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Satellite anomalies are unexpected malfunctions or deviation in a satellite's operation, caused by factors 
such as hardware failure, software glitches, or environmental conditions like space weather. Anomalies 
range from minor malfunctions, to componant damage or system failure. 
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Having the capability to attribute the cause of a satellite anomalies is crucial for implementing targeted 
corrective measures and enhancing future mission reliability. The Satellite Charging Assesment Tool (Sat-
CAT) allows operators to monitor the real-time and longterm e�ects of interal spacecraft charging due to 
radiation belt electrons, which is a primary cause of satellite anomalies. 
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The Radiation Belt Forecasting Model and Framework (RBFMF) provides hourly hindcasts (previous 8 days) 
and forecast (future 2 days) of the electron radiation environment in real time (see Figure 1a). 

RBFMF combines di�usive modelling of the radiation belt with real-time data inputs from GOES and Van 
Allen Probe beacon data (which was a pre-processed version of the �nal science ready data products).

Di�usion coe�cients are modelled for wave-particle interactions with ULF (Brautingham & Albert 2000), 
Low-band chorus (Shprits et al., 2007; Li et al., 2007), and plasmaspheric hiss (Spasojevic et al., 2015) waves.  
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The 10-hour hindcast is validated against a dataset of PSD observations from 32 individu-
al satellites from the Van Allen Probes, GOES, THEMIS, Cluster, MMS and GPS constella-
tion.  
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Observations are converted to adiabatic coordinates using the IGRF and Tsyganenko 
(1989) �eld model, then intercalibrated at conjunctions in phase space with Van Allen 
Probe B and bias corrected GOES 15 data, which are chosen as “gold standard”. PSD ob-
servations are interpolated across μ and K, and averaged across L* and time to match the  
resolution of the simulation. 
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The long term stistical error and bias is quanti�ed using the median symmetric accuracy 
(MSA) and signed symmetric percentage bias (SSPB), described by Morley et al. (2018), 
where         is the ratio between the hindcast and obervation. 
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(b) Multi-Mission PSD Observations

(c) Absoloute Percentage Error

(a) RBFMF Modelled PSD
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