
  



 
The evolution of the November 2003 storm, as captured by 
IDA4D/SAMI3, is shown in Figure 2. This data shows an 
enormous enhancement of NmF2 up to 2E13 el. m3 at 21 
UT. Note that this enhancement occurs much later in local 
time than might be expected, covering the region 
approximately 0-80 W (16-24 LT).  

 
Figure 3: Night-time ionospheric localized 
enhancements (NILE) in the American sector following 
the November 2003 storm, as estimated by 
IDA4D/SAMI3. Upper: NmF2 in color and white 
contours, lower: hmF2 in greyscale and white contours. 
International Geomagnetic Reference Field contours are 
shown in magenta.  

 
Figure 4: Validation of IDA4D/SAMI3 and SAMI3 
against in situ electron density data from CHAMP (~450-
km) and Swarm A (~425-km) from 2:25-3:00 UT on 21 
November 2003 and 23:15-23:50 UT on 25 August 2018 
respectively. The results indicate that IDA4D/SAMI3 
performs much better than SAMI3 in reproducing the 
major features of the independent CHAMP and SWARM 
in situ data.  



CConclusions 
 
The newly-coupled IDA4D/SAMI3 shows the NILE 
occurring after storms in November 2003 and August 2018. 
The phenomenon appears as a moderate, longitudinally 
extended enhancement of NmF2 at 30-40o N, occurring in 
the late evening (20-24 LT) following much larger 
enhancements of the equatorial anomaly crests in the main 
phase of the storm. Electric field effects related to the 
“superfountain” and the polarization at the terminator 
appear to be the cause of these enhancements. Validation 
against independent in situ density data, autoscaled 
ionosonde NmF2 data and reference GPS data indicates 
that IDA4D is effective in correcting biases present in 
SAMI3. The impact can be 35-50% reductions in root-
mean-square NmF2 errors, and up to 70% improvement in 
GPS positioning estimates.  
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