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1. ABSTRACT 5.1 ONE THE OBSERVATIONS, INTERANNUAL VARIABILITY AND SOLAR FLUX EFFECTS 5.4 ON LATITUDE EXTENT

Puerto Rico (PR) has been often described as located in In this study we analyzed measurements made between To better quantify the distribution of the magnetic

a region that is transition between low and mid latitudes. Dec. 2021 and Nov. 2024 by the Quebradillas ScintPi. 30 latitude extent of scintillation observed from PR, we

Previous studies showed that quiet-time ionospheric Figure 3(a) shows the solar activity during the period of 0 | |oanmor o U | ‘ summarized our observations using box plots. The

scintillation observed by a GNSS-based monitor in PR interest. Figure 3(b) summarizes the maximum S, per ., (g) I “ 111 v' results are show in Figure 6.

occurred more frequently than previously anticipated [1]. minute during the same period. ™ e l',, "J",,»,*n "'W‘J . l t‘n‘h ‘1 ' i ' The results confirm that changes in solar flux from year

Previous studies also indicated a significant solar flux It can be seen in Figure 3(b) scintillation events exhibit = / U 1 (low) to year 2 (moderate) cause a clear change in the
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effects on scintillation activity observed from PR [2]. significant interannual variability with increased scintillation maximum latitude of scintillation. However, the box plots

Here, we utilize new, uninterrupted observations of occurrence during Equinox and December Solstice oo e T T T T T 1 also show that a large increase in solar flux activity from

scintillation made over 3 years to better understand the periods, and a much lower occurrence rate during June _ oso0-{{(B) S ; year 2 to year 3 during September Equinox was not

scintillation conditions experienced by a GNSS receiver Solstice. The observations also show a larger number of 5 o200 -{FEEEEIE o8 _ accompanied an increase in the maximum latitude
in PR. More specifically, we present results related to strong scintillation during higher solar flux conditions. £ 00:00 06%? extent.
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densities associated with the Figure 4 shows the IPPs of the observations for different Figure 5 shows the spatial distribution of scintillation 16] | J 16/ J J 16/ J T

equatorial ionization anomaly seasons (rows) and years (columns). It shows the spatial occurrence rates (ORs) computed using the quiet-time L | 147 l | L 14 l | |

(EIA) [1,3]. (latitude versus longitude) distribution of the observations for observations presented in Figure 4. Scintillation ORs were 2021 2022 2023 202z 2028 204 2022 2023 2024

° 15° different seasons and solar flux conditions. White markers computed as the ratio of observed scintillation cases (S, 2 Figure 6. Box plot of the magnetic latitude of points with S420.3 for (a)

Among other things, we seek a ~ Maglatitude 300 indicate the locations of IPPs. Scintillation events (S, = 0.3) 0.3) over the total number of observations. [S)ectembber go's.t'ce 22(?2221'22(?222 b (E ) Marzcg.ogq;gg )fJTZ %2?'2024 and (Cg

better understanding of the _ are indicated as red markers. The results in Figure 5 show that during low solar flux epIeMbET EQUINOX £Uesmcuet DEIWEEN £9.UU70. UL L1 LOIOrs correspon

e . _ Figure 1. Sketch _ _ o . _ o _ mean quiet-time solar activity: low in green, medium in yellow, and high in
variability in the magnetic jistrating the The results in Figure 4 show that scintillation occurs conditions, ORs remains mostly below ~30% anywhere in| | req.

latitudinal extent of scintillation.  relationship between the predominantly southeast of Quebradillas and confirm that the FOV of the monitors. During moderate and high solar flux

EPB apex he'gtht at tge observed scintillation events are a manifestation of EPBs. A conditions, however, ORs can be as high as ~70% at the 6. MAIN FINDINGS
. Mmagnetic equator an . . . .

A new S§t of routine, Iong-’Ferm magnetic ﬁitude_ few cases of high S, to the west of Quebradillas were lowest dip latitudes. The results in Section 5.1 show that, in the transition

ob.se_rvafuons ma_de by a SCIntPI This relationship caused by multipath. The results in Figures 4 and 5 also indicated that the region, scintillation occurrence shows clear interannual

scmt|llat|c_>n monitor deployed N assumes that EPBs The results in Figure 4 also illustrates how the spatial latitudinal extent of scintillation increased substantially from (seasonal) variations. The results also show variations,

Qgebradlllas, _PR (~24.5° N dip S’e‘toer:g;r']‘;?lg ol lines distribution of scintillation responds to changes in solar year 1 to year 2. This change, however, is not clearly seen from year to year, in severity, onset time, and duration in

latitude) contribute to advances 5 activity in each season. from year 2 to year 3. In fact, the latitudinal extent seems to the observed scintillation events [SQ1].
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In our understanding. . December 2021 (F10.7 = 100 SFU) December 2022 (F10.7 = 140 SFU) December 2023 (F10.7 = 153 SFU have decreased in September equinox. The results in Section 5.2 show scintillation events

T e T [T S e T Low Solar Flux occur southeast of PR and are associated with EPBs
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