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INTRODUCTION: NEW METHOD OF SCINTILLATION MODELING
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Phase screen model for estimation of scintillation strength
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Phase screen model for estimation of scintillation strength
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Physics behind the gradient dependent correction ‘#DLR
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GRADIENT-BASED INDICES AND SCINTILLATION




1st component: Total Electron Content gradient (related to ROTI) ‘#om
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where V 4,4 is the plasma drift velocity averaged over the time ndt.

L.Liu, Y. Morton, Y. Liu, Geophys. Res. Lett. (2021)
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2nd component: Electron density gradient index NeGIX (SWARM) ‘#DLR
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1st component: Model for TEC gradient/ROTI

EOF model by Y. Jin et al., Space Weather (2023)

Geophysical parameters: Fig7, K,, IMF, ...

ROTI = 3¢ coefficients; - functions;

(red:truth
blue:model)

coefficients

orthogonal functions

Ay ?
18 ™
ot |
ovowm
4 K | 4
4 y
< . -
- K ~
4 . .
-

4 4 4
- -
4 4
4 £ 4
- K e
4 4 4
- R

2 5

A

10
5
0 '
-5 i X
-10 '

-15 + T v T T v T T v T v
A
B % oV 00 g0t 0 00 o 90 00 0 e P

Model for ROTI and gradient TEC

Date:01, January, 2023
12 MLT

Empirical ROTI

6 MLT

0 MLT

000 025 050 075 100 125 150
ROTI [TECU/min]

Gradient TEC

Model ROTI E-W component

Roti model
12 ML 12 MLT

6 MLT 6 MLT

0 MLT 0 MLy
[ T m_ : -y . . o
0.0 0.5 1.0 15 20 02 e L "« 2

ROTI (TECU/min) v, TEC(TECU/km)

D.Vasylyev, ESA LPS25, 23-27 June



2nd component: Model for SWARM NeGIX ‘#DLR

NeGIXx, asc/descending orbit: 2023.01.01,
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SCINTILLATION MODELING FOR HIGH-LATITUDE REGION




High-latitude scintillation model for GISM ‘#m
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High-latitude scintillation model for GISM

Empirical scintillation from CHAIN and DLR stations: points
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Conclusions and outlook Eom

« Strong ionospheric gradients may cause intense refractive
scintillation (primarily phase scintillation)

« Phase gradient screen approach is bale to incorporate such
type of scintillation

« Electron density gradients derived from SWARM (NeGlIX)
productsalong with ROTI are valuable input for scintillation
modeling

» Climatological model for NeGIX has been constructed by
using empirical orthogonal function in similar footing as it
was done for ROTI

« The resulting high-latitude scintillation model is capable to
explain the enchanced scintillation activity at magnetic noon
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