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|. E-region Prompt Radio Occultation Based Electron Density (E-PROBED) Model v01.00

[https://github.com/ccjsalinasNASA/EPROBED v01.00; Salinas et al, 2024]

(1) WHAT DOES E-PROBED SIMULATE? (3) COMPLETE E-PROBED (5) E-PROBED VALIDATION
E-PROBED models the seasonal and solar ARCHITECTURE a) lonosonde Comparison
dependencies of COSMIC-1 E-region Ne’s USER INPUTS Profiles retrieved from manually-scaled ionograms for quality control.

latitude-local time-altitude profile.
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Calculate 3-parameters.

b) Radar Comparison

Npg = NmE,sza + NmE,nonSza

(a) =-67 lat=18 April 2013-2015 (e /m?) (b)  EPROBED over Arecibo Radar lon=-67 lat=18 April 2013-2015 (e~/m?)

(2) E-PROBED DEVELOPMENT B ::l j -

)

All variabilities are split into two components: a Solar Zenith Angle-
dependent component (SZA component) and a non-SZA component.
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Both begin with the same step. Fit vertical profiles over each latitude-
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E-PROBED architecture is centered on modeling the seasonal and
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L ek vertical profile during the day. This may be radar’s vertical

This table shows which E-PROBED-1 component accounts for specific resolution iS lower than E-PROBED

Step-1C: Run E-PROBED-1 SZA Component to get physical drivers of E-region Ne’s latitude-local time variabilities.
SZA-estimated Ny, 5, Hyp and H. °
- _ c) Model Comparison
[ Step-1C: Empirically relate N,,,g, H,,,z and H with ]
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Step-1B: Overeach latitude-localtime bin,
determine y, Ny,g, Hyyp and H.
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x' = cos(x). (ii) Zonal-mean Daily-mean Profile

Step-1D: Take differences between values in Step-1B (I) Vertical Profile Comparison Comparison
4) MODEL PERFORMANCE
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P : * E-PROBED and SD-WACCM-X show E-region Ne structures
What is the empirical For the latitude-local time bin - . LRSSy Yy VW | that cannot solely be explained by photoionization. IRI E-
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relationship between the 3- that the user needs, what is region Ne structures can solely be explained by
parameters and SZA for the the “correction” needed for E-PROBED models ~80% of the observed photoionization.
date that the user needs? the 3-parameters that the SZA seasonal and interannual variabilities of E- « E-PROBED has the largest night-time E-region Ne values
component calculated? region Ne’s latitude-local time profile. while IRl has lowest night-time E-region Ne.

ll. E-PROBED APPLICATION: NASA LWS 2023 Funded l1l. E-PROBED FUTURE IMPROVEMENTS REFERENCES:

Salinas, C.C.J.H., Wu, D.L., Swarnalingam, N.,

Project on lonospheric Conductivity (P1: Salinas) Emmons, D. and Qian, L. (2024) Development

of the lonospheric E-region Prompt Radio
21 PM-03 AM LT E-region Ne response to Mav2°24st°m Occultation Based Electron Density (E-

(A) IRl HALL CONDUCTIVITY o, AT 110 km {x1l]8 Sim) (B) IR PEDERSEN CONDUCTIVITY o, AT 110 km {x105 S/m) 110 km MLAT 10S-10N 9-15 LT COSMIC-2 Ne and FISM2 EUV Flux ~ Linear regression: N, = 0.38/gyy + (-0.9) | Correlationr = 0.97. - PROBED) MOdeL , Space Weather
The collision and — i - i E i Salinas C.C.J.H., Wu, D.L. and Emmons, D.,
) CyC lOtron freq Uency :: 50 ‘f . Radlq Occultation S.FII’St Mgas,urements of
N e Day-time lonospheric E-region’s Global
: - coefficients are S S S Response to the Sun’s Rotation, submitted.
RS gt e i St RS oty o S S calculated using ' 5 e ACKNOWLEDGEMENTS:
- The work is supported by NASA’s Sun-Climate
(C) E-PROBED HALL CONDUCTIVITY AT 110 ki 10° s/ D) E-PROBED PEDERSEN CONDUCTIVITY AT 110 km (x10° S/ OUt UtS from z‘ o
ke el el — ks e s P - research project at GSFC (WBS
NRLMSISE and IGRF. 509496.02.03.01.17.04), by Living With a Star
(LWS) program (WBS 936723.02.01.12.48), by

g Ne profiles are from PSR | P | - | NASA grant BONSSC24K1114 and by GESTAR-
E MR e S T e ¢ ° - - D 2 cooperative agreement with NASA Goddard
| " IRl and E-PROBED. | | . e . | e o
Next E-PROBED version shall include the day-to-day variability of E-region Ne’s latitude local-time profile '
S A o AR e A driven by solar and geomagnetic activity. Data from Spire and COSMIC-2 shall be used.
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