Evaluating Day-to-Day Bottomside Ionospheric Variability using Bistatic HF Observations
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day-to-day variability which can be very significant. To understand day-to-day variations we use nearly % ® Xmode =,
continuously collected bistatic HF data of Coastal Ocean Dynamics Applications Radars (CODARS). E 237 \ “3-’ 340 - 1
5 \ e
The frequency modulated continuous wave (FMCW) waveforms of these radars can be used to extract 3 0 - — ’ * ,F * g i ¥ N
~~~~~ \\ P \\
group delay measurements using standard signal processing. The virtual height of an 1onospheric layer '51 75 - UL L St = +’ *1\\ ye T
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University. As a baseline, we present results of day-to-day variability by ray tracing from the CODAR = ~100 - @ 300 -
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Fig 3 (Center Panel): Here we have the variation in virtual height [km] (equation shown below) as a function of the
day of the month for three separate times during the night. All using the DUCK transmitter for both O and X mode
propagation. The red *’ are showing the synthetic PHaRLAP data for O mode propagation and the green ‘*” are showing
the synthetic PHaRLAP data for X mode propagation The orange and blue circles are showing the collected O and X mode
data from the DUCK transmitter. We consider the hour blocks of 0100 - 0200 UT, 0200 - 0300 UT, and 0300 - 0400 UT.
These dates were selected because they are 2100 - 0100 LT (i.e. during the night) and also showed the best agreement
between the PHaRLAP synthetic data and the observed CODAR data. Note the virtual height is basically located at the
midpoint between DUCK and CARL as shown in figure 1.
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g To get each point, the median across the entire hour block was taken and the ‘monthly average’ for that time of night was
5 then subtracted resulting in the variation. The monthly average here was calculated by averaging each day’s median
o together for the respective propagation mode. This was done as a similar analysis to Zawdie et al 2020 [3].
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S The error bars here represent the 90t and 10™ percentiles for our calculated median averages.
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2400 0lon 1000 1300 1eo0 190D 2700 0io0 400 In this gtudy we have shown a comparison between the ol?served (CODAR) and
0000 0300 0600 0900 1200 1500 1800 2100 0000 synthetic (PHaRLAP) data. We have shown that when using IRI as the
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background ionospheric model we see very little daily variation in comparison
to the observed data. For a typical day, our variation for both O and X mode is
on the order of +/- 25 km for DUCK and when using IRI our variation is

usually less than +/- 5 km. However, we see more variation when focusing on
the hour-by- hour data. This leads us to consider other background 1onospheric
models in future work to hopefully to better quantify the day-to-day variation.
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