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4. Mid-latitude results

Background

2. Handling GUVI limb data

Medium-scale traveling ionospheric disturbances (MSTIDs) are the most recurrent type of ionospheric . « e

irregularities at mid-latitudes but also occur in low-latitude regions. Whether they are due to the GUVI descrlptlon

propagation of atmospheric gravity waves originating from the lower atmosphere or related to sporadic « On-board NASATIMED spacecraft launched in December 2001
E layers, their harmonic signature is a common feature that allows them to be easily identified. - 74° inclination at 625 km altitude (LEO orbit)

Selection of the largest amplitude MSTIDs in GPS mid-latitude data
from 2002 to 2004 (solar maximum)

Scan Mirror

measurements, ground-based all-sky imagers, radars or ionosondes. However, only few studies aimed to
describe their vertical structure using remote sensing observations from space, which is helpful to

= Nighttime MSTID over Belgium, DOY 029/2002 around 22:30 UT/LT

160 spectral elements
2D Detector

* Four instruments, among them: the Global UltraViolet Imager GUV/I

understand their propagation and their dissipation processes. * Rotating mirror: scan every 15 s 32 steps on the lmd GUVI 135.6nm DOY 029 in 2002, Rev 00788, Stripe #1 . A
. i i i B 60° ‘ bt
NASA TIMED mission was launched in December 2001 on a 74° inclination orbit at an altitude of 625 km, 14 spatial pixels (along-track) (KR —
which allowed covering both low and high-latitude regions. The Global Ultraviolet Imager (GUVI) * 32 pixels per limb profile / 159 pixels per disk image / = - A requimyy 101 col
instrument aimed at remotely sense, among others, the ionospheric ion and electron densities. GUVI * Provides both limb and disk measurements — 400 0-20 * ) y z
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characterize the vertical structure of the ionosphere as well as to contextualize the study. « Exposure time very short (0.068s) = need to enhance the SNR ! g - 1 4 m: % o
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Mapping of lonospheric P|erce Points (IPP) at 300 km (single » Same as above: large amplitude MSTID detected in GPS but not in GUVI
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Data selection : - ETA drest Wf | (plasma bubbles?) Summary and future work
* Solar maximum period: 2002 to 2004 H : - | ; ;% - N Cmen : , , _ _ o _ , , _
, , , g » e : : N * Analysis of nighttime ionospheric disturbances during solar maximum with GPS and GUVI 135.6 nm limb data
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» The two EIA crests and their height asymmetry are viewed by GUVI H : a) equatorial arcs and associated irregularities are visible in GUVI data and bring substantial information to interpret
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 QOver mid-latitudes: detection of MSTIDs or other wave-like features is very unlikely due to the weak SNR, even during

mid-lat low-lat . . high solar activity and using profiles with enhanced SNR

° MSTID example for DOY 285/2003 in India around 14:45 UT (20:00 LT * Future developments imply the ICON mission (launched in October 2019), and in particular the FUV instrument:
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WWMMM"“ s > bubbles ? GUVI 135.6nm DOY 285 in 2003, Rev 09984, Stripe #1 — = a) Increased sensitivity for ICON due to larger exposure time: 1 count = 1.7 Rayleighs (ICON) V.S. 128 Rayleighs (GUVI)
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> Due to sporadic E ? ; e _ - | | TN - G28 geometry between the wave and the FUV lines of sight: see Wautelet et al. (2019) for details.

o : i : s = 1.0 N o) c) Example of ICON-FUV response in 135.6 nm images during the passage of a simulated MSTID:
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1 < o On the disk: the MSTID signature will be
£ 7 s > Three brightness crests visible in GUVI profiles, reflecting MSTID or another wave-like feature observed in GPS Stripe number Strpe number to faint to be detected by ICON-FUV
[ | steep enhancement / depletion > However, the MSTID vertical structure is not observed within GUVI single profiles > wave damping ? Not a wave ? 0 B R
o Wave trains = MSTID — “ionospheric wall” » The mean altitude of the successive crests increases =2 plasma uplift (post-sunset fountain effect) Physics, 124, doi 10.1029/2019/A026930)
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