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Introduction & Motivation

Swarm Satellite Ap
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« Knowledge of the dominant temporal & spatial scales : v 50-16

of mesoscale NDP is insufficient zH s EA B i
doy 2016 (Maute et al., 2022)

> Introduction:

» The dependence and distribution of mesoscales neutral g
density perturbation (NDP) are not known well % 0
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> Motivations: s - #1 - #5:
,,3_ resolve

» Single satellite suffers from temporal and spatial ambiguity #\ mesoscale

-
#5

o GRACE-A & -B satellites make it possible to separate

« GRACEs (separation ~30s / 2560km) can’t study other scales

o Fly 6 virtual satellites with different separation in GITM 2/ #1&#6:

w™Jam resolve [HA
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Result-(1): Data-Model Comparisons of duskside p & Ap
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o In general, GITM simulations reproduce the most salient temporal and spatial perturbations

o Mesoscale perturbations can distribute at all latitudes, and has finer structures in polar regions
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Result-(2): temporal variations of virtual satellites
#1 - #5 satellites fly-over the same location over different times
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The magnitude and
Size of Ap increase
over times

Ap /At decreases
with time, also has
storm response (two
periods)

Smallest time(~13s)
has the biggest Ap /At,
implying transient
dynamics are
important

3/5




Geo-Latitude (deq)

Geo-Latitude (deq)

Geo-Latitude (deQ)

Result-(3): spatial variations of virtual satellites

#1 - #4 satellites fly-over different location at the same time
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Ap increases with
distance; Ap/Akm
decreases with
distance

Spatial variation
(12°) is more static
than temporal
variation (187s)
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Result-(4): GDC orbit — multi-satellite applications
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2 satellites (~30min separation)
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Better global map, e.q., TAD
structure with more satellites

Spectral Analysis - FFT
5 #4-#1: 1421km/12°
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In this case, a separation of ~12° has a cut-off frequency is
~4, which means ~20°, about twice the relationship

The closer, the finer p can be investigated
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* Result-(4): GDC orbit — multi-satellite applications

Summary

-----  Mesoscale Ap can distribute at all the latitudes, and has finer
structures in polar regions

By combing 6 satellites, time-space can be separated:
Ap increases with time and distance, but Ap /At and Ap/Akm decrease

!
I .  Spatial variation (~12°) is more static than temporal variation (~187s)
100s)0

[ «  More comprehensive global map can be obtained, and more diverse
scales can be investigated (~2xseparation) with more satellites y is

Better global map, e.g., [AD

structure with more satellites The closer, the finer p can be investigated



