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Article 1:

COURSE: Cross-scale cOUpling pRocess-

es in the Solar-tErrestrial

system -

SCOSTEP’s new program for 2026-2030
is drafted by the Next Scientific Program

Committee

Monica Laurenzal 2 and the SCOSTEP’s Next Scientific Pro-

gram committee

1Chair of the Next Scientific Program Committee
2INAF- Istituto di Astrofisica e Planetologia Spaziali, Rome, Italy

he Committee nominated to define

the Scientific Committee on Solar-
Terrestrial Physics (SCOSTEP) Next
Scientific Program (NSP) has identified
cross-scale coupling as the overarching
theme for conducting and promoting co-
ordinated research and outreach activities
in the upcoming period 2026-2030. The

Monica
Laurenza

program is called COURSE: Cross-scale
cOUpling pRocesses in the Solar-
tErrestrial system, and is organised in
three main scientific Focus Areas: 1)
Sources of Space Weather and Space
Climate: 2) Solar wind, Magnetosphere,
and lonosphere coupling; 3) External
impacts and internal dynamics of the

FOCUS AREA 1 - Sources of Space Weather & Space Climate
; Dynamo

Solar magnetic topology in the solar
atmosphere

Solar-stellar connection
Space climate

Figure 1. Schematics of Focus Area 1 main topics.



901Uy

Earth atmosphere. For each Focus Area the NSP Com-
mittee has identified: 1) long-standing goals, i.e., key
questions persistent through SCOSTEP scientific pro-
grams; and 2) objectives, i.e., precise outcomes that can
be addressed over the 5-year program duration, which
contribute to achieving the goals over the long term.
Moreover, the Committee envisions the implementation
of the program through: identified novel methods, in-
cluding machine learning (ML) and Artificial Intelli-
gence (Al) techniques; integrated models; new mis-
sions; the combination of multipoint in-situ data with
ground observations; improved metadata; and adoption
of Findable, Accessible, Interoperable, and Reusable
(FAIR) principles. This short article describes a brief
overview of the COURSE program. More detailed de-
scriptions will be published later in a refereed journal.

The COURSE program

he Sun is the primary driver of Space Weather and

Space Climate, affecting the whole Heliosphere.
Solar activity is variable over a wide range of spatial
and temporal scales and many processes in the solar
terrestrial system are coupled across different spatial,
temporal, and energy scales, including: the generation
of the solar magnetic fields through the solar dynamo;
the coupling of the solar interior with the surface where
magnetic flux emerges; the plasma and magnetic field
motion and re-configuration in the solar atmosphere,
involving different coupled scales, leading to transient
eruptive events, such as coronal mass ejections (CMEs),
flares, solar energetic particles (SEPs); the cross-scale
coupling between the solar wind and its transient and
corotating perturbations (interplanetary CME, stream
interaction regions- SIRs, corotating interaction regions-
CIRs) with the magnetosphere and the ionosphere; cross
-scale coupling across the geospace — atmosphere sys-
tem.

osmic rays are another important source of Space

Weather and Space Climate and a proxy of inter-
planetary perturbations as well. The propagation in the
Heliosphere down to the magnetosphere and interaction
with the atmosphere also involve several cross-scale
coupled processes, such as small-scale diffusion and
large-scale drifts.

Understanding the basic mechanisms of the cross-scale
coupled processes from the Sun to the Earth and those
underlying the cosmic ray propagation is of primary
importance both for:

making significant advances in Solar-Terrestrial
Physics;

realising a quality leap in our capabilities to predict
Space Weather, address Space Climate effects, and
ensure effective mitigation;

preparing for human exploration.

he SCOSTEP Next Scientific Program, called

COURSE, (Cross-scale cOUpling pRocesses in the
Solar-tErrestrial system) aims at facilitating a compre-
hensive and interdisciplinary approach through focused,
internationally coordinated efforts addressing the cross-
scale coupling processes in the Sun-Earth system, i.e.,
in and between different regions, plasma regimes, and
particle populations, ranging across short term (seconds
to days) Space Weather time scales to long-term
(decades to centuries) Space Climate ones, a great vari-

FOCUS AREA 2 - Solar Wind, Magnetosphere, and lonosphere Coupling

storms and
substorms
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solar wind-magnetosphere
coupling

Figure 2. Schematics of Focus Area 2 main topics.

FOCUS AREA 3 - External Impacts and Internal Dynamics of the Earth Atmosphere
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Figure 3. Schematics of Focus Area 3 main topics.

ety of spatial scales from plasma kinetic scales to many
AUs, and a wide range of energies (1 eV to GeVs).

he program is organised in three Focus Areas

namely: 1) Sources of Space Weather and Space
Climate: 2) Solar wind, Magnetosphere, and lonosphere
coupling; 3) External impacts and Internal dynamics of
the Earth atmosphere.

F or each Focus Area, the program contains identified
scientific goals outlining the ultimate aim of the
research that are persistent through SCOSTEP’s scien-
tific programs, to set the direction and provide the over-
arching context for studying solar terrestrial relation-
ships. Moreover, it specifies objectives, i.e. specific,
measurable statements detailing what the research aims
to achieve. Objectives should be reached over the next
scientific program. The main topics addressed in Focus
Areas 1, 2, and 3 are highlighted in Figures 1, 2, and 3,
respectively. For each topic it is discussed: the involved
physical processes, with focus on the cross-scale cou-
pling, the specific open questions, the needs, and the
future directions.

he three Focus Areas are naturally interconnected

through cross-scale coupled physical processes
(e.g., reconnection, turbulence, waves, wave-particle
interaction, shocks, instabilities), common to the differ-
ent regions of the solar terrestrial system, and several
other overarching themes, such as societal impacts, ex-
treme events, human and robotic exploration, improving
predictions.
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Methodology and implementation

he NSP includes the suggested methodology, i.e.,

the approach or procedures used to conduct the re-
search and help answer the scientific questions. Recom-
mendations are provided to the community to achieve
the proposed objectives. In particular, the program high-
lights the promising techniques, tools, and processes,
also including Machine Learning (ML), employed to
collect, analyze, and interpret data, but also the necessi-
ty of developing integrated models and the need of their
validation, as well as the importance of new observa-
tions from next generation missions, multipoint data,
combination of space and ground-based observations.

he program encourages the scientific community to

support and extend ground-based networks, to con-
tinue practice of observing campaigns and preserving
data, to perform cross-calibration of data, to use data
standards, metadata systems, give credit for data, and to
adopt FAIR principles.

To implement the program and address the proposed
questions, it is recommended to form a core team
comprising of international experts to attack the ques-
tion of interest consistently and persistently for a period
between 3 and 5 years. Focus area leaders have the flex-

Article 2:

ibility of forming new teams or dismantling old teams as
the program evolves. While “SCOSTEP/COURSE” pro-
vides the seed funding, the teamwork shall help the par-
ticipants apply for research support (grants etc) from
their home countries. In addition to in-person meetings,
the virtual meetings shall facilitate the continuing col-
laborative efforts of the team members.

he members of the Next Scientific Committee are:

Carine Briand, John Bosco Habarulema, Natalie
Krivova, Kanya Kusano, Hanli Liu, Monica Laurenza
(chair), Maria Graciela Molina, Hilde Nesse, Jana
Safrankova, Jie Zhang, Qiugang Zong. The SCOSTEP
Representatives, Kazuo Shiokawa (President), Bernd
Funke (Vice President), and Nat Gopalswamy (Past
President) also joined the Committee. The NSP Com-
mittee meetings were held in 1) Nagoya, Japan, in 18-21
June 2024 and in 2) Rome, Italy in 14-17 October 2024.
We are grateful to all the invited experts who joined the
meetings: 1) Prayitno Abadi, Hisashi Hayakawa, Lan
Jian, Masayoshi Kozai, Young-Sil Kwak, Fusa Miyake,
Yoshizumi Miyoshi , Kazuoki Munakata, Yuichi Otsu-
ka, Kaoru Sato, Matthew J. West; 2) Tommaso Alberti,
Dalia Buresova, Jorge Chau, Odele Coddington, Sergio
Dasso, Shin Fung, Keith Groves, Federica Marcucci,
Rumi Nakamura, Claudia Stolle, Manuela Temmer, Ilya
Usoskin.

Updating the International GLE Database to In-
clude Non-Standard Detector Records

Koldobskiy Sergey! and Askar Ibragimov?

1Sodankyla Geophysical Observatory and Space and Astronomy Research

Unit, University of Oulu, Oulu, Finland
2Independent researcher, Finland

he study of high-intensity fluxes of solar energetic

particles is fundamental to understanding the pro-
cesses of particle transport and acceleration on the Sun
and in interplanetary space. Additionally, it plays a criti-
cal role in assessing radiation hazards in space and even
for regular flights in polar regions. While space-borne
experiments have limited capabilities for registering
high-energy solar energetic particle (SEP) fluxes, these
fluxes can be effectively measured using ground-based
detectors. Such SEP events are referred to as Ground
Level Enhancements (GLEs) [1]. Since the mid-1950s,
a global network of standardized neutron monitors has
been established. These monitors, which primarily de-
tect the nucleonic component of secondary particle
showers, have recorded GLEs starting from GLE #5 (23

Askar
Ibragimov

Koldobskiy
Sergey

-Feb-1956) [2], [3] to the most recent events observed
in 2024.

round the start of observations, international col-

laboration on NM data exchange was initiated,
initially through mail correspondence, but by the end of
the 1960s, it became evident that the creation of an ar-
chive of all GLE records was necessary. Over time, and
with the advent of the Internet, this archive was made
accessible online. Currently, the University of Oulu
hosts the International GLE database (IGLED,
gle.oulu.fi, [4]), which collects NM records for all GLE
events starting from GLE #5. These records are dis-
played through a web interface and made available for
download. We also add information about new GLEs
shortly after their registration.

SCOSTEP/PRESTO Newsletter * Vol. 42
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GLE database

Display @ Formal GLE data, O De-trended GLE data, O availability grid O or Effective dose rate

Select a GLE:
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Show all stations Hide all stations Show 7 best stations [l Show table of GLE dates

Toggle individual stations (when detrended data is shown, some stations are not on the chart and are disabled):
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[Oshow non-standard detectors
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hitps/gle.oulufi

Figure 1. Prototype of updated interface of IGLED
with the option to show non-standard detector records.

= -
Neutron monitors
Non-standard detectors
Bath

...L

Figure 2. Locations of GLE #5 measurements by
neutron monitors (red), non-standard devices (blue),
and locations where both types of detectors were
installed (purple).

owever, the registration of the earliest known

GLEs (#1-4), as well as some early events regis-
tered with NMs (notably, #5, the strongest one, and #8),
was also performed using detectors other than NMs,
such as ionization chambers and Geiger-Miiller coun-
ters. These detectors were non-standardized; even the
design of ionization chambers could differ from site to
site, affecting the detectors’ response to SEP particles.
Nonetheless, these early GLE records represent a price-
less dataset, extending the statistics of the high-energy
SEP events back to solar cycles 17 and 18.

‘ N / ith this aim, we plan to modify the web interface

of IGLED for the inclusion of non-standard rec-
ords. The work on the modification of the web interface
was supported by SCOSTEP. Here, we present the pro-
totype of the updated interface that incorporates non-
standard records. The new version of the interface con-
tains a checkbox labelled “Show non-standard data,”
which is disabled by default for all GLE events and hid-
den if the given GLE does not have non-standard data.
When there is non-standard data for a given GLE and
the checkbox is selected, the option to display the signal
from these detectors becomes available interactively and
can be downloaded in the standard IGLED format. For
non-standard GLE records, we have introduced a new
color scheme in addition to green (used for selected
GLE records) and blue (for unselected records). Non-
standard detector records are displayed with dark red
shades (for selected records, unselected ones remain
blue).

he update is expected to become operational around
the summer of 2025.

References

[1] M. J. Aschwanden, “GeV particle acceleration in
solar flares and Ground Level Enhancement (GLE)
events,” Space Sci Rev, vol. 171, no. 14, pp. 3—
21,2012, doi: 10.1007/s11214-011-9865-x.

[2] H. Hayakawa et al., “Revision of the strongest so-
lar energetic particle event of 23 February 1956
(GLE #5) based on the rediscovered original rec-
ords,” Astron Astrophys, vol. 684, p. A46, Apr.
2024, doi: 10.1051/0004-6361/202348699.

[3] I G. Usoskin et al., “Revisited reference solar pro-
ton event of 23-Feb-1956: Assessment of the cos-
mogenic-isotope method sensitivity to extreme
solar events,” ] Geophys Res Space Phys, vol. 125,
no. 6, p. e2020JA027921, May 2020, doi:
10.1029/2020JA027921.

[4] L Usoskin et al., “Revised GLE database: Fluences
of solar energetic particles as measured by the neu-
tron-monitor network since 1956,” Astron Astro-
phys, vol. 640, p. Al7, Aug. 2020, doi:
10.1051/0004-6361/202038272.

4

SCOSTEP/PRESTO Newsletter ¢ Vol. 42



Article 3:

An Active Region Database for Solar Cycle Variabil-

ity and Prediction

Ruihui Wang? 2, Jie Jiangt 2 and Yukun Luo? 2

1School of Space and Earth Sciences, Beihang University, Beijing, China
2Key Laboratory of Space Environment Monitoring and Information Processing of MIIT, Beijing, China

olar active regions (ARs) are areas where strong

magnetic fields are distributed. Within the frame-
work of the Babcock—Leighton (BL) dynamo, the emer-
gence of ARs and the subsequent transport of erupted
AR flux on the surface reverse the polar field, and build
a polar field with the opposite polarity. The polar field
in solar minimum determines the subsequent cycle
strength [1, 2]. The contribution of an AR to the polar
field is measured by its axial dipole field (or axial dipole
moment), which results from flux emergence and subse-
quent flux transport over the solar surface [3]. If the
dipole fields of all ARs in a cycle are known, we can
predict the polar field in solar minimum, and the
strength of the following cycle.

Recent studies have emphasized the importance of
considering the actual configuration of active re-
gions (ARs) to obtain their dipole fields, rather than re-
lying on the commonly used bipolar magnetic region
(BMR) approximation [4]. Therefore, we developed a
method to automatically detect ARs from SOHO/MDI
and SDO/HMI synoptic magnetograms [5]. Our method
is based on morphological operations and region grow-
ing. An example of detection results is shown in Figure
1. We then calibrate the detections from MDI and HMI
synoptic magnetograms to ensure consistency. Based on
these detection results, we provide the fundamental AR
parameters, such as number, area, and flux. Figure 2
demonstrates that our results are consistent with other
databases, which shows the homogeneity and reliability
of our database.

sin(60°)

sin(-60°), 90 180 270 360
Longitude (degree)

Figure 1. An example of the AR detection and repeat-
AR-removal. The two ARs labeled with orange lines are
repeat ARs, and the other ARs labeled with green lines
are new ARs. The map is the MDI synoptic
magnetogram of CR 1968.
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Figure 2. Comparison of our results (black) with those
of other databases in terms of number (top), area
(middle), and flux (bottom).

Furthermore, we calculate the AR dipole fields and
their corresponding results with BMR approxima-
tion. The calculation method and additional details are
provided in our paper [6]. Since some ARs can live for
many CRs and significantly impact the end-of-cycle
polar field, we identify and remove the repeat detections
from our database. The detection results of repeat ARs
are also shown in Figure 1.

he database and associated codes are freely availa-

ble to everyone on GitHub (https://github.com/
Wang-Ruihui/A-live-homogeneous-database-of-solar-
active-regions). It currently comprises 3248 ARs (with
243 repeat ARs) spanning from CR 1909 to CR 2290
(1996.5-2024.11). We offer two versions of the data-
base: one includes all detected ARs, and the other ex-
cludes repeat ARs. Both versions contain the same pa-

31011y
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rameters, including the latitude and longitude of the flux
-weighted centroid for both polarities and the entire AR,
the area, the flux of each polarity, the maximum mag-
netic field of the entire AR, the dipole fields, and dipole
fields with BMR approximations. Additionally, we pro-
vide low-resolution (180*360) maps of detected AR on
the website.

e plan to continuously extend the time range of

the database. The constantly updated database,
covering more than two full solar cycles, will be benefi-
cial for understanding and prediction of the solar cycle.
It will also serve as an important resource for applying
the surface flux transport model to study the evolution
of the solar surface magnetic field and provide bounda-
ry conditions for global coronal magnetic field simula-
tions.
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Creation of an open database of original and annotated sun-
spot drawings of the seventeenth and eighteenth centuries,
accompanied by a catalog of sunspot data extracted from

these historical observations

Nadezhda Zolotoval and Mikhail Vokhmyanin2

1St. Petersburg State University, St. Petersburg, Russia

2University of Oulu, Oulu, Finland

Satellite measurements of the solar magnetic field
cover less than five decades. Over longer time-
scales, the evolution of the magnetic field is character-
ized by solar activity, which is mainly traced by sunspot
observations. Long-term solar activity indices (e.g., sun-
spot numbers, sunspot group numbers, and sunspot are-
as) are constructed by combining individual observa-
tions made by different astronomers and observatories
over the past 400 years into a single unified dataset.
This process relies on overlapping observational rec-
ords, which enable the application of various scaling
techniques, such as the backbone method, active-day

Mikhail
Vokhmyanin

Nadezhda
Zolotova

fraction, synthetic reference, linear and nonlinear scal-
ing, tied ranking, calibration matrix of probability distri-
bution function, scaling by means of external indices
like solar radio emission F10.7, CAIIK plage areas, iso-
topes, and geomagnetic proxies like IDV index and the
By-component, etc. [1].

Until the nineteenth century, sunspots were regarded
as a sporadic phenomenon, leading to their
irregular observation. The occasional reports that have
nevertheless been made by various astronomers are in-
valuable [2]. These archival series of observations often
lack temporal overlap. Furthermore, the purposes and

6

SCOSTEP/PRESTO Newsletter ¢ Vol. 42



Sunspots from the past

About Methods Drawings Data

11 Oct 1612 <-- 13 Oct 1612 --> 16 Oct 1612

Thomas Harriot

roup | Area
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(b) Method T (C)
= e . = Positions of individual sunspots are in Data

Method I Method 11

Group | Lat | Long Lat | Long
(G) | (deg) | (deg) | (deg) | (deg)
199 | -17.69 | 12698 | -9.5 | 128.8
202 | -14.97 | 7586 | -15.52 | 78.94
203 | -10.54 | 63.95 | -13.44 | 66.28
204 | 1135 | 6558 | 8.36 | 63.77
205 | 2262 | 4032 | 1518 | 37.52
206 | -9.61 | 46.07 | -15.68 | 48.21

Figure 1. Example of the web-page providing the
sunspot report by Thomas Harriot on 13 October 1612:
(a) annotated drawing which shows sunspots sorted
into groups with assigned numbers; (b) sunspot
drawing reproduction with an imposed heliographic
grid whose orientation corresponds to the time of the
observation (Method I); (c¢) the same, but the
orientation of the heliographic grid is chosen to
minimize uncertainties in sunspot mapping (Method
1D).

methods of the observations significantly influenced the
resulting measurements and solar drawings. For
instance, astronomical records that document solar alti-
tude or diameter measurements without mentioning sun-
spots can be interpreted as spotless reports [3] or misin-
terpretation of solar reports [4—7]. Thus, discussions on
methods for reconstructing solar indices must always
consider the type and quality of the original data used.

Our project aims to create an open-access database
showcasing the detailed processing of original sun-
spot observations dating back to 1610 (https:/
geo.phys.spbu.ru/~ned/History.html), which we have
analyzed in our publications [8-12]. Figure 1 provides
an example: Thomas Harriot’s report on 13 October
1612. We include the original record, an annotated solar
disk with sunspot numbering and clustering into groups,
and two reproductions of his drawing overlaid with heli-
ographic grid. Given the uncertainties in sunspot map-
ping, various methods can be applied to reconstruct the
actual heliographic grid. Figure 1 illustrates two ap-
proaches: Method I uses the recorded observation time,
while Method II minimizes the day-to-day variability of
sunspot latitudes.

he website is continually updated with new data,
offering information about historical astronomers,
their observational techniques, methodologies for de-

ducing the solar rotation axis’s orientation, and addition-
al updates. The calendar highlights days with sunspot
observations. Data includes extracted sunspot parame-
ters. For each sunspot, we provide the reconstructed data
along with solar ephemerides. Our goal is to make his-
torical solar drawings accessible to the public, akin to
modern routine solar observations conducted at observa-
tories.
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Highlight on Young Scientists 1:

Including a new aspect in Space weather studies

Manu Varghesel

INational Space Science Center, Chinese Academy of Sciences, Beijing, China

pace weather is modulated by the Sun mainly

through coronal mass ejections (CMEs) (e.g., Go-
palswamy et al., 2005), which impacts Earth's environ-
ment through magnetic reconnection (e.g., Dungey,
1961). My research focuses on severe space weather
(SvSW) events that can lead to power outages, their
prediction and their effects on the ionosphere-
thermosphere system (Manu et al., 2022; Manu et al.,
2023).

anu et al., 2024 has highlighted a previously over-

looked aspect of geomagnetic storms: the early
positive part of the main phase (MP) between the onset
and the 0-level of SYM-H. By shifting the baseline from
0 to the main phase onset level, we have revised the
storm intensity (SYM-HMin') and impulsive strength
(IpsSYM-H") of magnetic storms (Fig. 1).

psSYM-H' clearly identifies all three known SvSW

events causing power outages (Medford et al., 1989;
Pulkkinen et al., 2005; Marshall et al., 2013) and eight
minor-system-damage events (MSW) (Kappenman,
2003) from over 1300 normal events. However, the tra-
ditional storm intensity only identifies one SvSW and
one MSW event (Fig. 2).

07-09 November 2004
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Figure 1. The geomagnetic storm on 07-09 November
2004 has SYM-H minimum (intensity) -394 nT and the
red is the missed part in the early main phase (a). (b)
The original values (LHS scale) and corrected values
(RHS scale) of MPO, intensity and impulsive strength
(in brackets) are noted. Main phase highlighted in blue.
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Identification of SvSW and MSW events
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Figure 2. IpsSYMH" (X-axis) identifies all 3 SvSW
events (green circles) and all 8§ MSW events (purple
circles) with large separations of 52 nT and 25 nT from
over 1300 NSW events (red and blue dots alone) in
1981-2019. SYM-HMin" (Y-axis) identifies only 1
SvSW and 1 MSW events each.

urther analysis showed that for 74% of storms, the

positive main phase part is mainly due to the in-
crease in interplanetary electric field (IEFy) or ring cur-
rent (Jijin K. Raj et al., 2024, under review). We are
now studying how this revision affects low latitude au-
rora observations and ionospheric storms, which started
when [ visited ISEE (Nagoya University) as a
SCOSTEP visiting scholar during October-December
2023 with Prof. Kazuo Shiokawa. We are using ISEE
All sky imagers (e.g., Shiokawa et al., 2005) and GNSS
TEC (e.g., Otsuka et al., 2002) data for the investiga-
tions.

thank my colleague Jijin K. Raj, Shandong Universi-
ty for sharing his work and expertise in theoretical
modeling.

References:

Dungey, J. W. (1961). Interplanetary magnetic field and
the auroral zones. Physical Review Letters, 6(2), 47

Gopalswamy, N., Yashiro, S., Michalek, G., Xie, H.,
Lepping, R. P., & Howard, R. A. (2005). Solar source of
the largest geomagnetic storm of cycle 23. Geophysical
Research Letters, 32(12), 1-5. https:/
doi.org/10.1029/2004GL021639

Jijin K. Raj, N. Balan, Qing-He Zhang, Yuichi Otsuka,
S Tulasi Ram, Kazuo Shiokawa, Zan-Yang Xing, V.
Manu, B Nilam, Yu-Zhang Ma, Yong Wang (2024).
Relative contributions of solar wind dynamic pressure
and interplanetary electric field on the early positive
part of main phase of geomagnetic storms. Space
Weather (under review).

Kappenman JG (2003) Storm sudden commencement


https://doi.org/10.1029/2004GL021639
https://doi.org/10.1029/2004GL021639

events and the associated geomagnetically induced cur-
rent risks to ground-based systems at low-latitude and
midlatitude locations. Space Weather. https://doi.org/10.

cally induced currents in the Australian power network.
Space Weather 11:6-16. https://doi.org/10.
1029/2012SW000849

1029/2003SW000009

Manu, V., Balan, N., Ebihara, Y. et al. A fresh look at
the intensity and impulsive strength of geomagnetic
storms. Geosci. Lett. 11, 22 (2024). https://
doi.org/10.1186/s40562-024-00337-7

Manu, V., Balan, N., Zhang, Q.-H., & Xing, Z.-Y.
(2023). Double superposed epoch analysis of geomag-
netic storms and corresponding solar wind and IMF in

solar cycles 23 and 24. Space Weather, 21,
€2022SW003314. https://

doi.org/10.1029/20225W003314

Manu, V., Balan, N., Zhang, Q.-H., & Xing, Z.-Y.
(2022). Association of the main phase of the geomag-
netic storms in solar cycles 23 and 24 with correspond-
ing solar wind-IMF parameters. Journal of Geophysical
Research: Space Physics, 127, €2022JA030747. https://
doi.org/10.1029/2022JA030747

Marshall R. A et al (2013) Observations of geomagneti-

Highlight on Young Scientists 2:

Medford et al (1989) Transatlantic earth potential varia-
tions during the March 1989 magnetic storms. Geophys
Res Lett 16(10):1145

Otsuka, Y., Ogawa, T., Saito, A., Tsugawa, T., Fukao,
S., & Miyazaki, S. (2002). A new technique for map-
ping of total electron content using GPS network in Ja-
pan. Earth Planet and Space, 54(1), 63-70. https:/
doi.org/10.1186/bf03352422

Pulkkinen A, Lindahl S, Viljanen A, Pirjola R (2005)
Geomagnetic storm of 29-31 October 2003: geomag-
netically induced currents and their relation to problems
in the Swedish high-voltage power transmission system.
Space Weather 3: S08CO03. https://
doi.org/10.1029/2004SW000123

Shiokawa, K., T. Ogawa, and Y. Kamide (2005), Low-
latitude auroras observed in Japan: 1999-2004, J. Ge-
ophys. Res., 110, A05202, doi:10.1029/2004JA010706.

Polarization Jet and STEVE: Multiinstrument approach

Aleksandr Sinevich? 2

1Space Research Institute of the Russian Academy of Science, Moscow, Russia
2Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation of the

Russian Academy of Sciences, Moscow, Russia

mong the phenomena of the subauroral ionosphere,
one of the most interesting for study is the polari-
zation jet (PJ) [1], which is also called SubAuroral Ion
Drift (SAID) [2]. It is a narrow (1°-2°) band of fast
(more than 1 km/s) ion drifts to the west. In order to
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Aleksandr
Sinevich

fully understand the structure of the PJ/SAID and its
impact on the propagation of radio waves in the iono-
sphere, a study was conducted using simultaneous
measurements of various instruments, including ground-
based and satellite (Figure 1) [3].

130 E

E 50 E

Figure 1. Satellite passages, PJ/SAIDs and ionosonde station locations, and UV snapshots of auroral emissions at

AACGM coordinates at 21-23 UT on March 18, 2018.
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rich and diverse set of instruments made it possi-
ble to study in detail the effects at subauroral lati-
tudes during the presence of PJ/SAID and its influence
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on ionograms and the operation of ionosondes and on
local TEC maps (Figure 2).
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Figure 2. Ionograms from Ladushkin ionosonde station illustrating the characteristic features associated with

Polarization Jet/SAID.

n addition, the relationship of the PJ/SAID with such

an optical ionospheric phenomenon as STEVE [4]
was considered. On 18 March 2018, civilian photogra-
phers recorded STEVE's presence in Northern Germany
at the locations where STEVE was observed are at the
latitudes of ionosonde stations and at latitudes where the
strong PJ/SAID is discovered.

The following results were obtained:

- During the storm in question, SSAID (Stratified Sub-
auroral Ion Drift) [5] was detected and its connection
with such a phenomenon as STEVE was confirmed.

- It was found that at a consistently high level of geo-
magnetic activity, the geomagnetic latitude of the PJ/
SAID decreases by 1.5°-2° per hour in the 00 MLT sec-
tor and by 0.5°-1° per hour in the 18 MLT sector. In
addition, with an increase in MLT, the geomagnetic
latitude of the PJ/SAID drops by 0.8°-1.5° per hour
MLT.

- The drift velocity of ions in the PJ/SAID band at alti-
tudes of the lower part of the F-layer (180-200 km) is 5-
8 times lower than the drift velocity of ions at the alti-
tude of satellite measurements (830 km).

- Polarization jet strata (PJS) [5] and small-scale irregu-
larities of plasma parameters inside them can cause mul-
tiple reflections of the radio signal, which manifests
itself on the ionograms of ground-based ionosondes as F
-spread.
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Highlight on Young Scientists 3:

lonospheric Electron Formation Due To A Solar Flare

Dmitry Grankint

1Saint Petersburg State University, St. Petersburg, Russia

olar flares are sporadic emissions of solar radiation.

Emitted photons of solar origin can reach Earth’s
atmosphere. Compared to energetic particles, photons
carry less energy. Still, they can bring extra energy into
Earth’s atmosphere and therefore induce ionization and
then drive chemical reactions. In this work we investi-
gated an electron density formation due to a large X-
class flare observed 10 of September 2017. Electron
density was studied for the region of Sao Paulo, 23.2S.

e use GEANT4 code [1] to simulate the for-

mation of electron-ion pairs in the ionosphere by
primary photons impact at different altitudes and local
zenith angles [1-3]. Then we multiply these ionization
rate matrices by the background-subtracted X-ray ener-
gy spectrum of the flare at peak time, obtaining distribu-
tions of electron-ion production rate in altitude for each
of the local zenith angles considered. And finally, we
use a background subtracted high-cadence GOES X-ray
light curve of the flare (time resolution of 2 seconds),
obtained by summing up the photon fluxes in the short
and long wavelength channels and normalized with re-
spect to the photon flux at peak time, to compute the
altitude dependent ionization rates over the whole time
interval of the flare [3]. Obtained ionization rate profile
for solar flare event 10 of September 2017 is shown in
Figure 1.

e use a one dimensional radiative-convective

transient model with photochemistry for neutral
and charged species to estimate the electron formation
in the lower ionosphere [4-5]. Spatial and time resolu-
tions for this model are 21-110 km and 2 hours respec-
tively. We have chosen the exact flare, the impact of
which lasted for a few hours in the evening sector. The
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Figure 1. The ionization rate profile induced by a flare
10 of September 2017, at latitude of Sao Paulo (23.25).
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Figure 2. Electron density for 10 of September 2017.
Ionization was applied in 16-18 h UT.

model includes calculations for reactions involving
more than 100 chemical neutral and charged species [4,
6]. In our case the solar flare event 10 of September
2017 lasted for a few hours in the evening sector.

lectron density changes are shown in Figure 2. We

can see that increased electron content due to X-ray
solar flare radiation can reach values of 1E4 electrons
per volume unit in the lower ionosphere. The increased
amount of electrons may be observed for up to 4 hours
after the ionizing effect.

he results obtained show that solar flares produce

ionization amount needed for extra electron for-
mation. Since that, the lower border of the ionosphere at
latitudes of Sao Paulo (23.2 S) can expand lower, affect-
ing very low frequency radio waves propagation [2, 3,
6].
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Response of the Low-Latitude lonosphere to Atmospheric Dis-
turbances during 2020-2021 North Atlantic Hurricanes

Oluwaseun Victoria Fatoye?, Stefan Lotz2 and Lerato Shikwambana2
IAnchor University Lagos Centre for Space Research (AUL-CESPAR), Lagos State, Nigeria
2South African National Space Agency (SANSA), Hermanus, South Africa

his research focused on the sensitivity of the iono-

sphere at low latitudes to severe meteorological
phenomena to analyse the interaction that occurs be-
tween the solar-terrestrial layers and how this interac-
tion affects the propagation of VLF at the ionosphere,
thereby affecting the earth systems that rely on VLF
propagation to function. The tropical cyclones under
consideration are Ida, Eta, and IoTa, which occurred in
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2020-2021, respectively. They were observed for their
impact on VLF signals transmitted at NAA and NDK
transmitters located at the high latitude to SANAE
(South African National Antarctic Expedition IV sta-
tion) and MAR (Marion Island) receivers at the low lati-
tudes. The calculated analysis, using +/- 1.5 standard
deviations of VLF amplitude received at SANAE from
the NAA transmitter during the days of tropical cyclone
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Figure 1. VLF signal amplitude in red, mean amplitude in blue, +/- 1.506, amplitude excursion in blue arrow as a
function of 00-24 hours UTC for SAN-NAA (Tx-Rx stations).
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Figure 2. Continuous Wavelet Transform (CWT) of quiet and stormy days.

Ida (Fig.1), which occurred in Northern and Southern
America, shows that it is not strong enough to disrupt
the HF communication and navigation system. The con-
tinuous wavelet analysis (CWT) shows minor disturb-
ances for cyclone Ida (Fig.2), with no significant im-
pact, and no disturbances were observed during cyclone
IoTa and Eta. The findings noted that the distance of
propagation and the atmospheric conditions in the VLF-
travelling regions are important factors in the observed
amplitude anomalies across different stations.
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Assessment and Prediction of Coronal Mass Ejections
and Their Impacts on Satellite Orbits

Yoshita Baruaht

1Center of Excellence in Space Sciences India, Indian Institute of Science Education and Yoshita
Research Kolkata, Kolkata, India Baruah
oronal mass ejections (CMEs) are violent large- uring geomagnetic storms, energy from the solar
scale eruptions from the Sun which make the pri- wind majorly dissipates as Joule heating in the

mary drivers of space weather. Earth-directed CMEs Earth’s magnetosphere-atmosphere system, causing
containing flux ropes with favourable magnetic field thermospheric expansion and increased atmospheric
orientations reconnect with the terrestrial magnetic field, drag on Low Earth Orbit (LEO) satellites, affecting their
triggering geomagnetic storms. orbital lifetimes [1]. This phenomenon resulted in the
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Figure 1. The plots show the atmospheric current density, thermospheric neutral density and orbital decay of
Swarm C at 434 km and Starlink satellites at 210 km respectively between 1-7 Feb 2022. The vertical green dashed
line denotes the time of launch of the Starlink satellites. This figure shows that the satellites were launched into a
perturbed atmosphere when the current density and thermospheric density were elevated relative to quiet time
conditions which persisted for a long time, resulting in their enhanced orbital decay.
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Figure 2. The plot shows simulated orbits for Swarm C and Starlink satellites with different ram areas, initialised
at altitudes of 210 and 434 km respectively on 3 February 2022. The figure depicts a higher orbital decay of
Starlink satellites than Swarm C under the same geomagnetic conditions.

atmospheric re-entry of 38 Starlink satellites in February
2022 after a geomagnetic storm. In our study [2], we
analyzed the 3-4 February 2022 storm, simulated the
near-Earth space environment, and estimated the orbital
decay of Swarm C and Starlink satellites (shown in Fig-
ure 1). The results reveal that low orbit insertion, a per-
turbed atmosphere, and low mass-to-ram area ratios (as
shown in Figure 2) contributed to the Starlink losses.
While severe storms cause higher orbital decay, our
study shows even moderate storms can lead to signifi-
cant satellite altitude loss and atmospheric re-entry. This
case study emphasises the importance of space weather
predictions to protect our technological infrastructure.

he severity of a geomagnetic storm depends on the

magnetic and kinetic properties of CMEs, making
accurate prediction of these parameters near Earth es-
sential. In an ongoing work, we use EUV solar observa-
tions and the CESSI Magnetic Cloud Prediction model
[3] to predict CME magnetic field vectors near Earth,
and improve these predictions with inner heliospheric in
-situ solar wind data. This research work, supervised by
Professor Dibyendu Nandy, is conducted in collabora-

tion with Dr. Nat Gopalswamy, Dr. Seiji Yashiro, Dr.
Sachiko Akiyama, and Dr. Sanchita Pal at NASA
GSFC. I would like to extend my gratitude to SCOSTEP
for providing me with the opportunity to visit NASA
GSFC under the SCOSTEP Visiting Scholar Program.

References:

[1] Knipp, D. J., W. Kent Tobiska, and B. A. Emery.
"Direct and indirect thermospheric heating sources
for solar cycles 21-23." Solar Physics 224 (2004):
495-505.

[2] Baruah, Y., Roy, S., Sinha, S., Palmerio, E., Pal,
S., Oliveira, D. M., & Nandy, D. (2024). “The loss
of Starlink satellites in February 2022: How mod-
erate geomagnetic storms can adversely affect as-
sets in low-earth orbit”. Space Weather, 22(4),
€2023SW003716.

[3] Pal, S., Nandy, D., & Kilpua, E. K. (2022).
“Magnetic cloud prediction model for forecasting
space weather relevant properties of Earth-directed
coronal mass ejections”. Astronomy & Astrophys-
ics, 665, A110.
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Meeting Report 1:

The 2024 PRESTO Workshop

Ramon E. Lopez!
1University of Texas at Arlington, Arlington, TX, USA

he 2024 PRESTO workshop was held in Sao Paulo,

Brazil in conjunction with the S&o Paulo School
of Advanced Science on Solar Activity and Space
Weather from November 11 - 22. The main venue was
Mckenzie University, although one day of the PRESTO
workshop was held at INPE, the Brazilian National
Space Research Institute. Primary funding, which sup-
ported students, came from a grant to Mckenzie Univer-
sity from FAPESP (Fundagdo de Amparo a Pesquisa do

Estado de Sao Paulo), which provides grants to private
and public institutions programs to support research,
education and innovation in the state of Sdo Paulo. Ad-
ditional funding came from PRESTO and INPE. 97
attendees from 22 countries participated in the activity,
and there were many excellent talks. PRESTO leader-
ship played a significant role in organizing speakers for
school and the workshop, and the Chair and Co-Chairs
of PRESTO attended the workshop.

Figure 1. A group photograph of the participants.
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Meeting Report 2:

The International Space Weather Initiative (ISWI)

School 2024

Nishu Karnat

1Center for Astrophysics | Harvard & Smithsonian, Cambridge, MA, USA

he International Space Weather Initiative School

2024 was held in Kathmandu, Nepal, from Septem-
ber 16 -20, 2024, hosted by the Nepal Physical Society.
The school targeted fifty pre-grad and graduate stu-
dents: 32 students participated from Nepal and the rest
eighteen students from India, Bangladesh, Kenya and
Egypt. This program aimed to enhance the understand-
ing of space weather phenomena among students, re-
searchers, and professionals from around the world. The
school featured lectures from leading international ex-
perts in the field, as well as hands-on workshops and
exercises. The instructors were from NASA, CfA, Stan-
ford, MIT, UAH, JAXA, University of Tokyo, Univer-
sity of Calgary, and Tribhuvan University. It is the first
time any solar physics and space weather-related pro-
gram in such a large scale has been held in Nepal. This

Meeting Report 3:

Space Weather and Upper Atmospheric Data Analysis
Training Workshop for East African Community
Maseno University from September 23 - 24, 2024

George Omondit
1Maseno University, Maseno, Kenya

O n Monday 23rd September, 2024 the local organiz-
er, Dr. George Omondi, welcomed the lecturers
and the rest of the participants to the workshop and gave
a brief background on the workshop. He appreciated the
Scientific Committee on Solar Terrestrial Physics
(SCOSTEP) for funding. He also appreciated Maseno
University through the vice chancellor, Professor Julius
Nyabundi, for accepting to host the workshop. Dr.
Omondi proceeded to invite the dean of the School of
Physical and Biological Sciences of Maseno University,
Prof. Godfrey Netondo, who congratulated Dr. George
Omondi for writing the successful proposal that necessi-
tated Maseno University to host the workshop. He ap-
preciated the local organizer for ensuring that research
in Space Science is active within the University. Prof.
Netondo welcomed all the participants to the University
and declared the workshop officially open. The presen-
tations consisted of brief lectures and largely hands on
activities on actual data analysis and interpretation. The
main topics handled included Space Weather and its

Nishu Karna

event not only enhanced the scientific community’s un-
derstanding of space weather but also to fostered inter-
national cooperation in this critical field.

Figure 1. A group photograph of the participants.

held at

George
Omondi

Impacts on Technological Systems, Occurrence of geo-
magnetic storms, Matlab programming, solar wind and
IMF data analysis, Radio occultation data analysis and
interpretation, Extraction of lonospheric Parameters
from NeQuick and IRI Models.

Figure 1. A Group Photograph for Maseno Space
Weather Workshop.
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Meeting Report 4:

The International Meridian Circle Program (IMCP)

Workshop

Liwen Rent

lInternational Meridian Circle Program Office/National Space Science Center,

Chinese Academy of Science, Beijing, China

he International Meridian Circle Program (IMCP)

Workshop took place in Sdo Paulo, Brazil, from
September 23-27, 2024. It was jointly organized by the
National Space Science Center of the Chinese Academy
of Sciences and Brazil's National Institute for Space
Research (INPE).

B ringing together nearly 50 seasoned space scientists
and over 20 aspiring young researchers from 10
countries, the workshop had a particularly strong repre-
sentation from South America. It explored diverse top-
ics such as the effects of solar storms on space weather,
interactions between space weather and Earth's lower
atmosphere, the South Atlantic Anomaly, and advance-
ments in ground-based space weather observation sys-
tems.

For young researchers, the workshop provided an
invaluable platform to gain deep insights into space
weather science and build professional connections with
leading experts. To encourage active engagement, sev-

Meeting Report 5:

Organization of the Ninth International Space Climate

Symposium (SC9)

Hisashi Hayakawal
INagoya University, Nagoya, Japan

‘ N [ ith thanks, we wish to report our conference or-

ganization of the Space Climate 9 / ISEE Joint
Symposium on 1-4 October 2024, under the SCOSTEP/
PRESTO Grant co-sponsorship. This conference had a
special focus on extremity, long-term variability, and
data of solar impacts on Earth. In parallel with the regis-
tration on 30 Sep, we have also hosted a splinter meet-
ing of the IAU Inter-Division B-E WG Coordination of
Synoptic Observations of the Sun. This conference ac-
commodated 161 registered participants from 25 nation-
alities and hosted 15 sessions, 103 talks, and 77 posters.
We hosted regular sessions for the solar activity, cosmic
environments, and terrestrial environments as well as
special session clusters for the space climate data, ex-
treme events, and the May 2024 storm. Particularly, we

Liwen Ren

eral early-career scientists were hired as session report-
ers, giving them a direct role in the meeting's proceed-
ings.

Highlighting its commitment to fostering emerging
talent, the workshop introduced the IMCP Young
Scientist Award, honoring six young researchers for
their outstanding contributions to the field.

o Paulo, Brazil | September 23.27, 2024

2 W (%) o

Figure 1. A group photo of the participants of the
workshop.

Hisashi
Hayakawa

have tried to accommodate wider topics for solar-stellar
comparisons and data rescue from historical/analog rec-
ords. These attempts hopefully open new possible col-
laborations.

Figure 1. Group Photo of Conference Participants.
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Meeting Report 6:

The The 2024 COSPAR Capacity-Building Workshop

Joseph Ouko Olwendo?
1Pwani University, Kilifi, Kenya

he 2024 COSPAR Capacity-Building Workshop

(CCBW) on the International Reference Ionosphere
(IRI) was conducted in Kilifi, Kenya during September
2 — 13, 2024. The CCBW was planned in conjunction
with the IRI workshop that took place during the second
week of the CCBW. The event had 35 participants, 32
of whom came from 8 African countries namely; Ken-
ya, Eqypt, Nigeria, Uganda, Tanzania, Ghana, south
Africa and Ethiopia with two students coming from Chi-
na and one from Poland.

In the first week the students were taught through tuto-
rials and lectures the basics and recent advances in
observation techniques and modelling approaches for
the Earth’s ionosphere. The students were given hands
on demonstrations on the access and usage of iono-
spheric data set and models to enable them continue
their research interest at their home institutions. The

Meeting Report 7:

The International Conference on “Solar Cycle Variabil-
ity: From Understanding to making Prediction”

Bidya Binay Karak?

lindian Institute of Technology (BHU), Varanasi, India

he international conference on “Solar cycle varia-

bility: From understanding to making prediction”
was organized for five days, starting on October 14,
2024, at ARIES Nainital, India. About 70+ delegates
from around the globe participated in this meeting. The
scientific program was specifically focused on topics
including observations of solar activity over long time
scales, the associated theoretical studies, the heliospher-
ic variability with the solar cycle, and the solar cycle
and space weather prediction. Additionally, a visit to the
Devasthal observatory was organised on the last day,
where a splinter session was arranged to discuss the
progress and initial results of Aditya-L1. Overall, 8 in-
vited review talks were delivered by senior researchers
in addition to 20 invited talks and 29 contributed
presentations by subject experts, young PhD students,
postdocs, and early-career researchers. Provisions were
made to encourage long discussions during breaks. The

Joseph Ouko
Olwendo

students were divided into 7 teams and each group re-
ceived a specific research problem to be studied during
the 2 weeks. Each team had one of the lecturers as their
main advisor but were free to ask help from other lectur-
ers as well. The students presented their project results
at the end of the second week to the full IRI workshop
audience.

Figure 1. Group picture of the IRI workshop partici-
pants.

Bidya Binay
Karak

support from SCOSTEP/PRESTO was acknowledged
on our webpage and via all the material distributed.

pilo .
” &

Figure 1. A group photograph of the participants.
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Meeting Report 8:

VERSIM XI Workshop

Robert A. Marshallt
1University of Colorado Boulder, Boulder, CO, USA

he recent VERSIM workshop brought together ex-

perts from various fields to discuss the latest ad-
vancements in VLF and ELF science and foster collabo-
rative research. There were 55 attendees in total, includ-
ing 11 students, 11 early-career scientists, and 33
“senior” scientists. This diversity of experience offered
an enriching environment, encouraging knowledge ex-
change between experienced professionals and those
early in their scientific journey. Attendees came from 12
countries on four different continents.

‘ N [ ith 56 talks presented, the workshop facilitated an

intensive exchange of ideas. Talks were sorted
into seven categories: i) Simulations, Data assimilation,
and machine learning applications; ii) Wave-particle
interactions; iii) Active Experiments; iv) Results of Re-
cent Space Missions; v) Wave Propagation in the lono-
sphere and Magnetosphere; vi) Wave-induced Particle
Precipitation; and vii) Waves in other Magnetospheres.

Meeting Report 9:

iIMST Radar and Lidar School

Jorge L. Chaut

1Leibniz Institute of Atmospheric Physics at the University of Rostock, Rostock, Germany

he 16th International Workshop on Technical

and Scientific Aspects of iMST Radar and Lidar
(MST16/iMST3) held in person on September 9-13
2024 in Rostock, Germany, was preceded by a three-
day school. The school was held at the Leibniz Institute
of Atmospheric Physics in Kiithlungsborn on September
6-8, 2024.

he school brought together the world’s experts in

atmospheric soundings by radar and lidar. The
school was attended by 35 students from 13 different
countries. The lectures were given by 15 experts on
their respective topics. The lectures included theoretical
session on fundamental concepts of atmospheric waves
and coupling processes, as well as basics of lidar and
radar technology. These sessions were complemented
with hands-on hardware and software sessions on lidar
and radar. The final lectures were on "Out-of-the box"
uses of atmospheric lidars and radars. Besides the for-

Robert A.
Marshall

Overall, VERSIM succeeded in its goal to promote in-
ternational collaboration, advance scientific innovation,
and strengthen professional networks across different
career stages and regions.

Figure 1. A group photo of the participants.

Jorge L. Chau

mal lectures, two brainstorming and networking activi-
ties were organized in the first and second day.

Figure 1. School group picture in front of the main ven-
ue, i.e., the Leibniz Institute of Atmospheric Physics.

20

SCOSTEP/PRESTO Newsletter * Vol. 42



Meeting Report 10:

17th European Solar Physics Meeting

Alessandro Bemporad!

1INAF-Turin Astrophysical Observatory, Pino Torinese, Italy

n the week 9-13 September 2024 the city of Turin

hosted the “17th European Solar Physics Meeting —
ESPM17” (https://indico.ict.inaf.it/event/2553/). The
event, organized by the INAF-Turin Astrophysical Ob-
servatory, was attended by 317 people in person and 18
people remotely coming from 32 different countries, 20
EU and 12 extra-EU, with approximately 40% females
and 60% males. The participants were not only Re-
searchers and Professors belonging to different Research
Institutes and Universities, but also students (Ph.D. and
pre-doc students) for a total number of 110 people.
Among them, 30 students received an accommodation
support having the possibility to lodge in the nearby
University Residence for free or for a discounted price,
20 students were supported with a registration fee waiv-
er, and 57 students were supported with a 49% discount
on the registration fee. The meeting was also the occa-
sion for the distribution of various prizes and awards,
and in particular three “Best Presentation Awards”
sponsored by “Solar Physics — Springer”, one "EPS
Poster Prize", two "EPS Conference Grants", and one
"EPS Invited Speaker Grant" sponsored by the
“European  Physical Society — EPS” (https:/
indico.ict.inaf.it/event/2553/page/1309-prizes-and-
grants). The scientific program of ESPM17 was distrib-
uted over six main sessions during which 1 senior prize
lecture, 18 invited talks, 59 contributed talks, and 237
posters were presented. The meeting was also the occa-
sion for social activities, with the organization of 7 dif-
ferent social excursions in Turin and in the surrounding
areas, the welcome reception, and the closing dinner.

Alessandro
Bemporad

Moreover, different outreach events were organized and
in particular 1) an outreach conference titled “The Sun,
climate, and nuclear fusion”, 2) a series of outreach vid-
eos (in Italian language) published on YouTube and
titled “Sapore di Sole” (https://youtu.be/
FIK2gxqVUFE?si=WnP9JLpCftmgsXGl), and 3) a
lunch-break session during ESPM17 to present recent
outreach events organized by the community. Overall
the event was a great success and (as verified with a
survey carried out after the meeting among participants)
recognized as excellent or very good by 90% of partici-
pants.

he contribution provided by SCOSTEP/PRESTO

was very important to maximize the number of sup-
ported students mentioned above, making the ESPM17
also a good opportunity to introduce the future genera-
tion of scientists to the topics covered by the event.

| B | N |
m_
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Figure 1. A group photo of the participants.
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Upcoming meetings related to SCOSTEP

Conference Date Location Contact Information

COSPAR ISWAT 2025 Working Meeting Feb. 10-14, 2025 Canaveral, FL, USA https://iswat-cospar.org/wm?2025

The 8th ISEE Symposium
https://www.isee.nagoya-u.ac.jp/
Frontier of Space-Earth Environmental Research ~ Mar. 5-7, 2025 Nagoya, Japan symp2025/

as Predictive Science

https://lasp.colorado.edu/

. . Mar. 31-Apr. 4, . ] -
The 2025 Sun-Climate Symposium 2025 Fairbanks, Alaska meetings/2025-sun-climate-
symposium/
. . . ) https://www.astrogeofisica.it/cchs/
Cross-scale Coupling of Heliophysics Systems May 12-16, 2025 L'Aquila, Italy
DefaultCCHS.aspx
Solar Physics International Network for Swirls May 19-21 or sheffield. UK https://pdg.sites.sheffield.ac.uk/
effield, )
(SPINS) Jun. 9-11, 2025 research/vortex-community
17th Workshop "Solar Influences on the Magne-
tosphere, lonosphere and Atmosphere" and . . https://www.spaceclimate.bas.bg/ws
. . Jun. 2-6, 2025 Primorsko, Bulgaria
Meeting of the Balkan, Black Sea, and Caspian -sozopol/
Sea Regional Network for Space Weather Studies
. e . Aug. 31-Sep. 5, ) o .
IAGA / IASPEI Joint Scientific Meeting 2025 2025 Lisbon, Portugal https://iaga-iaspei-2025.org/
o . . https://www.uib.no/en/ift/173827/
Partially ionized plasmas in astrophysics - . )
Sep. 1-5, 2025 Bergen, Norway partially-ionized-plasmas-astrophysics
(PIPA2025) .
-pipa2025
International Colloquium on Equatorial and Low o
. Sep. 8-12, 2025 Abuja, Nigeria
Latitude lonosphere (ICELLI) 2025
XVIlIth Hvar Astrophysical Colloquium From the https://oh.geof.unizg.hr/index.php/
. phy g Sep. 15-19, 2025 Hvar, Croatia -
Sun to the Heliosphere and beyond en/meetings/xviii-hac
East African Training Workshop on Space Weath-
c . Sep. 25-29, 2025 Mbarara, Uganda
S er and lonospheric Research
(@]
g Training: Oct. 23-
=. 26, 2025
O.SQ European Space Weather Week in Umea Umea, Sweden https://esww.eu
= ESWW: Oct. 27-31,
D 2025
@
5 2025 IMCP (International Meridian Circle Pro- . . http://imcp.ac.cn/en/
go, Nov. 2-9, 2025 Hainan, China
w gram) Space Weather School events/2025School ENG/
6th Symposium of the Committee on Space Re-
search (COSPAR): Space Exploration 2025: A Sym- o
) ] ] Nov. 3-7, 2025 Nicosia, Cyprus https://cospar2025.org/
posium on Humanity's Challenges and Celestial
Solutions
The International Symposium for Equatorial Aer- https://www.iap-kborn.de/iseal7/
yme 4 Feb. 9-13, 2026 Costa Rica
onomy 17 (ISEA-17) home
SCOSTEP’s 16th Quadrennial Solar-Terrestrial https://scostep.org/events/stp-
] . Jun. 1-5, 2026 Tessaloniki, Greece )
Physics (STP-16) Symposium symposia/
46th Scientific Assembly of the Committee on
Aug. 1-9, 2026 Florence, Italy https://www.cospar2026.org/

Space Research (COSPAR) and Associated Events

Please send the information of upcoming meetings to the newsletter editors.
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Announcement 1:

Sustainable Space MOOC course

Emilia Kilpual
1University of Helsinki, Helsinki, Finland

pace has become vital to us. Our modern society

increasingly depends on space-based infrastructure,
and space activities and the economy continue their rap-
id growth. While these actions introduce significant
sustainability challenges, they also help to address many
sustainability issues on Earth.

his new massive open online course will provide

you with a comprehensive introduction on aspects
critical for understanding sustainable use of space, its
prospects and challenges. The course is free and no
prior knowledge on the field is required. It can be taken
any time and at your own pace. By registering and
completing the exercises (multiple choices), you can
receive 2 study credits from the Helsinki Open Univer-
sity. The material can also be accessed without register-
ing.

The course covers diverse and interdisciplinary top-
ics related to sustainable usage of space:

Emilia Kilpua

Sun, heliosphere and solar eruptions

Basics of satellites, orbits and launchers, astronaut
training

Satellite missions, commercialization of space, and
activities advancing sustainability

Space debris
Space law and ethics
Near-Earth space and space weather

Future manned space flights to Moon and Mars, harvest-
ing space, future of low-Earth orbits, and space tourism

Access the course / register here: https:/sustainable-
space.mooc.fi

The course has been prepared by the University of Hel-
sinki researchers, as part of Academy of Finland’s Cen-
tre of Excellence for Research in Sustainable Space.
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Announcement 2:

Citation of SCOSTEP Fellow 2024

Dr. Jan Lastovic¢ka

Peking Institute of Atmospheric Physics, Czech Academy of Sciences,
Prague, Czech Republic

Jan Lastovicka

Citation: For significant contributions to the scientific understanding of short-term geomagnetic and atmos-
pheric impacts on the ionosphere as well as the long-term trends of the mesosphere-thermosphere-ionosphere
system and for active involvement in the SCOSTEP programs.

r. Jan Lastovicka is a widely recognized scientist in

the ionospheric field. His research covers phenom-
ena on short time scales related to geomagnetic storm
effects in the ionosphere, forcing of the ionosphere by
waves from the lower atmosphere, as well as long scale-
long-scale changes in the upper atmosphere and the ion-
osphere. For example, he is the author of a paper on the
forcing of the ionosphere by various types of waves
from the troposphere in 2006. He is also the lead author
of a paper on the global scenario of trends in the meso-
sphere-thermosphere-ionosphere system in 2006. Both
papers are highly cited and contributed significantly to
enhance our understanding of these topics.

r. Lastovicka has been active in various SCOSTEP

programs. He was a member of the National
SCOSTEP Committee in Czech Republic. During the
SCOSTEP’s program CAWSES II in 2009-2013, he led
Task Group 2 “How will geospace respond to an altered
climate?”. In the frame of the program VarSITI in 2014
-2018, he was the a co-chair of a Working Group

“Trends in the middle atmosphere and lower thermo-
sphere (MLT)” in the project ROSMIC. He also partici-
pated in the latest PRESTO program.

r. LaStovicka has been also very active in the other

scientific entities. He successfully managed to
merge scientists of SCOSTEP and IAGA community.
He is a founder and long-term leader of the [AGA work-
ing group "Long Term Trends in the Mesosphere, Ther-
mosphere and Ionosphere" for nearly quarter century in
1999-2023. He was also the founder and the first chair-
man of the IAGA working group "External Forcing of
the Middle Atmosphere". In 1999-2007 he was a mem-
ber of IAGA Executive Committee, one term as vice-
president. In 1998-2006 he was the director of the Insti-
tute of Atmospheric Physics of Czech Academy of Sci-
ences. Currently he is co-editor of Advance in Space
Research and a member of the COSPAR Council. As
such, Dr. Lastovicka is a person connecting scientists
not only in the ionospheric and atmospheric area, but he
is recognized in wide geophysics community.
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Announcement 3:

Citation of SCOSTEP Fellow 2024

Dr. Jorge (Koki) Chau

Leibniz Institute of Atmospheric Physics at the University of Rostock,
Kuehlungsborn, Germany

Jorge Chau

Citation: For outstanding contributions to the advancement of scientific understanding of terrestrial Aeronomy
particularly in low, middle, and high latitudes, and technological innovation on radar imaging techniques, and
for an active role in SCOSTEP and capacity building program.

uring his career, Dr. Jorge (Koki) Chau has made

substantial scientific contributions to terrestrial
aeronomy at low, middle, and high latitudes. For exam-
ple, he found enhanced semi-diurnal waves in iono-
spheric plasma drift in the equator and enhanced semi-
diurnal lunar tides in mesospheric winds at middle and
high latitudes, both during sudden stratospheric warm-
ing (SSW). These works provide unique observational
evidence for the link between the stratosphere and the
ionosphere during SSW. His research ideas have led to
further development by several researchers in both ex-
perimental and theoretical which have been presented in
an invited review article in Chau et al. Space Science
Reviews 2012. Dr. Chau has also been at the forefront
in identifying and classifying low latitude radar echoes
at 150-km altitude that hint to so far unexplained ion-
neutral coupling processes in the ionosphere. He also
made outstanding discoveries on intermittency and ex-
treme events in mesoscale dynamics of the mesosphere
and lower thermosphere which is still an unexplored
scale in atmospheric physics.

echnological developments to improve atmospheric

radar remote sensing driven by Dr. Chau have been
equally innovative and beneficial to the scientific com-
munity. For example, he modernized the multi-static
radar concept for enhanced horizontal wind measure-
ments that inspired the global adoption of multi-static
meteor radar methodologies such as in Australia, Argen-

tina, Chile, China, Germany, Peru, Norway, and the
USA. He and his group have also pioneered the applica-
tion of the MIMO (Multiple - Input, Multiple - Output)
technology for atmospheric radars which has evolved to
a groundbreaking deployable radar system called
SIMONe worldwide leading to a significant impact on
atmospheric sensing capabilities at the mesosphere and
lower thermosphere.

r. Chau has also shown a tireless engagement in

connecting with the community, motivating new
ideas, and driving education. These activities have par-
ticularly included services for and collaboration with
SCOSTEP, such as serving as a SCOSTEP Bureau
member as URSI representative since 2018. Education
and capacity building has always been an important ac-
tivity in his career. For example, he hosted three
SCOSTEP Visiting Scholars, served as session convener
and chair during STP15, and gave the SCOSTEP Capac-
ity Building Lecture in January 2024. He has also been a
prime organizer of important conferences and work-
shops, such as ISEA-13, several ISSI teams, and the
recent MST16/iMST3 workshop.

esides his professional skills, Koki has always

stood out by his open-minded and creative thinking
and his ability to socialize with people. His multi-
cultural perspectives have been key to generating an
inspiring scientific environment on an international lev-
el.
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The purpose of the SCOSTEP/PRESTO newsletter is to promote communication among scientists related to solar-terrestrial physics and the
SCOSTEP’s PRESTO program.

The editors would like to ask you to submit the following articles to the SCOSTEP/PRESTO newsletter.

Our newsletter has five categories of the articles:

1. Articles— Each article has a maximum of 500 words length and four figures/photos (at least two figures/photos).
With the writer’s approval, the small face photo will be also added.
On campaign, ground observations, satellite observations, modeling, etc.

2. Meeting reports—Each meeting report has a maximum of 150 words length and one photo from the meeting.
With the writer’s approval, the small face photo will be also added.
On workshop/conference/ symposium report related to SCOSTEP/PRESTO

3. Highlights on young scientists— Each highlight has a maximum of 300 words length and two figures.
With the writer’s approval, the small face photo will be also added.
On the young scientist’s own work related to SCOSTEP/PRESTO

4. Announcement— Each announcement has a maximum of 200 words length.
Announcements of campaign, workshop, etc.

5. Meeting schedule

Category 3 (Highlights on young scientists) helps both young scientists and SCOSTEP/PRESTO members to know each other. Please contact
the editors if you know any recommended young scientists who are willing to write an article on this category.

TO SUBMIT AN ARTICLE

Articles/figures/photos can be emailed to the Newsletter Secretary, Ms. Mai Asakura (asakura_at_isee.nagoya-u.ac.jp). If you have any ques-
tions or problem, please do not hesitate to ask us.

SUBSCRIPTION - SCOSTEP MAILING LIST

The PDF version of the SCOSTEP/PRESTO Newsletter is distributed through the SCOSTEP-all mailing list. If you want to be included in the
mailing list to receive future information of SCOSTEP/PRESTO, please send e-mail to “scostep_at bc.edu” or “scosteprequest at bc.edu
” (replace “_at_” by “@”) with your name, affiliation, and topic of interest to be included.

Editors:

Newsletter Secretary:

PRESTO co-chairs

and Pillar co-leaders:

SCOSTEP Bureau:

Kazuo Shiokawa (shiokawa_at _nagoya-u.jp)
SCOSTEP President,
Center for International Collaborative Research (CICR),
Institute for Space-Earth Environmental Research (ISEE), Nagoya University,
Nagoya, Japan

Keith Groves (keith.groves_at bc.edu)
SCOSTEP Scientific Secretary,
Boston College, Boston, MA, USA

Ramon Lopez (relopez at uta.edu)
PRESTO chair,
University of Texas at Arlington, TX, USA

Mai Asakura (asakura_at isee.nagoya-u.ac.jp)
Center for International Collaborative Research (CICR),
Institute for Space-Earth Environmental Research (ISEE), Nagoya University,
Nagoya, Japan

Odele Coddington (co-chair), Jie Zhang (co-chair), Allison Jaynes (Pillar 1 co-leader), Emilia
Kilpua (Pillar 1 co-leader), Spiros Patsourakos (Pillar 1 co-leader), Loren Chang (Pillar 2 co-
leader), Duggirala Pallamraju (Pillar 2 co-leader), Nick Pedatella (Pillar 2 co-leader), Jie Jiang
(Pillar 3 co-leader), and Stergios Misios (Pillar 3 co-leader)

Kazuo Shiokawa (President), Bernd Funke (Vice President), Nat Goplaswamy (Past President),
Keith Groves (Scientific Secretary, ex-officio), Mamoru Ishii (WDS), Jorge Chau (URSI), Val-
ery Nakariakov (IAU), Yoshizumi Miyoshi (COSPAR), Renata Lukianova (IAGA/IUGG), Peter
Pilewskie (IAMAS), Cristina Mandrini (IUPAP), and Lucilla Alfonsi (SCAR)

website: https://scostep.org.
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