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SCOSTEP ST@GSTEP

Schentific Committes on Soler-Terrestrial Physios

Scientific Committee on Solar-Terrestrial Physics

SCOSTEP is a Scientific Committee under ICSU. Its principal tasks are:

*to promote international interdisciplinary programs in solar-
terrestrial physics, and to organize and coordinate such programs of
interest to, and approved by, at least two of the following bodies: IAU,
IUGG, IUPAP, URSI, and COSPAR. Each specific program is normally of
finite duration;

*to define the data relating to these programs that should be
exchanged through the World Data Centers;

*to provide such advice as may be required by the ICSU bodies and
World Data Centers concerned with these programs;

*to work with other ICSU bodies in the coordination of symposia in
solar-terrestrial physics, especially on topics related to SCOSTEP’s
programs.



International Programs operated by SCOSTEP

1976-1979: IMS (International Magnetosphere Study)

1982-1985: MAP (Middle Atmosphere Program)

1990-1997: STEP (Solar-Terrestrial Energy Program)

1998-2002: Post-STEP (S-RAMP, PSMOS, EPIC, and ISCS)

2004-2008: CAWSES (Climate and Weather of the Sun-Earth System)
2009-2013: CAWSES-II (Climate and Weather of the Sun-Earth System-II

2014-2018: VarSITI (Variability of the Sun and Its Terrestrial Impact)
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How well can we predict Sun’s activity?
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How well do we understand the relation between
solar events and the geoeffective disturbances?
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Can we predict a CME’s magnetic field based on its solar origin?
Can we predict a high speed stream’s speed?
Do we know what happens to them during their way from the Sun to the Earth?



How well do we understand what happens in the Earth’s

magnetosphere based on inputs from the Sun and solar wind?
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Can we go from modeling to predictions?



How well do we understand solar variability effects on
the middle and lower atmosphere?
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What is the relative importance of Solar and anthropogenic
Influences on Climate?



VarSITI (Variability of the Sun and Its
Terrestrial Impact)
2014-2018

VarSITl will focus on the solar activity variability
and its consequences on Earth, for various time
scales from the order of thousands years to
milliseconds, and for various locations and their
connections from the solar interior to the Earth’s
atmosphere.



Four Elements of VarSITI

Solar Evolution and Extrema (SEE)

International Study of Earth-Affecting
Solar Transients (ISEST)/MiniMax24

Specification and Prediction of the
Coupled Inner-Magnetospheric
Environment (SPeCIMEN)

Role Of the Sun and the Middle
atmosphere/thermosphere/ionosphere In
Climate (ROSMIC)



VarSITI (Variability of the Sun and Its
Terrestrial Impact)
2014-2018

We encourage more communication between solar
and heliosphere scientists and Earth’s

magnetosphere, ionosphere, and atmosphere
scientists.

- Campaign data analysis from the Sun to the Earth
- Web pages (www.varsiti.org)

- Mailing lists (currently 401 members are registered)
- Newsletters

- Meetings (financial support is available)



www.varsiti.org

VarsSiITl

Variability of the Sun and Its Tarrestrial ITmpact

About | Organization | Projects | Meetings | Publications | Resources | News |
HOME |
Good Afternoon.
Welcome to: Variabiiity of the Sun and [ts TurrEEtnaI Impact (VarSITI)
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varlablllt‘.‘ of the Sun and Its Terrestrlal Iﬂpa:t

The VarSITI pr:::-gram is t-he next Smenhf“ ic pi ogram c::f SEDETEP {2![]14 EDIBJ

VarsSITI was defined based on a cammunlw effort in the form
of a forum organized by the International Space Science Institute
(ISSI) in Bern during May 7-8, 2013, The VarSITI program will
strive for international collaboration in data analysis, modeling, and
theory to understand how the seclar variability affects Earth.

The VarSITI program will have four scientific elements that address solar terrestrial problems
keeping the current low solar activity as the common thread: E
o SEE (Solar Evolution and Extrema), e
o MiniMax24/ISEST (International Study of Earth- affe:‘:l:lng Salar Transu;nts},

« SPeCIMEN (Specification and Prediction of the Coupled Inner- Hagnetnsphenc

Environment), and T Bk
« ROSMIC (Role ﬂf the Sun and the Mrddle atmmpﬁMpher&fmnmphem In Climate).
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Coordinated investigations of solar,

planetary radio emission, solar wind and
Earth's ionosphere carried out in Ukraine
with the world’s largest radio telescopes
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Distributed through the VarSITI mailing list



VarSITIl Registration Sheet for mailing list

VarSITI Registration sheet Date: Meeting name:

Please sign your name and e-mail address to register into the VarSITI mailing list

first name last name e-mail address country interest of projects (choose as many as you like)
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Upcoming meetings related to VarSITI
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Database development is also important for VarSITI.
e Discussion for coordination between SCOSTEP
and WDS (World Data System) is going on.

« Example: IUGONET meta-database (a Japanese
consortium) (http://www.iugonet.org/)
IUGONET: Inter-university Upper atmosphere Global Observation NETwork
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Soostifc Commsimes ot Selar-Teresiral Fnaic

Variability of the Sun and Its Terrestrial Impact
VarSITIl

SCOSTEP is an ICSU Interdisciplinary Body tasked with the
responsibility to organize long-term scientific programs in
solar terrestrial physics and Variobility of the Sun and its ]
Terrestrial Impact (VarSITl) is that program for the period ) " ", 2
2014 — 2018, VarSITI was defined based on a community «:} ":"r- ;
effort in the form of a forum organized by the International
Space Science Institute (1SS1) in Bernin May 2013. The
VarsITl program will strive for international collaboration in
data analysis, modeling, and theory to understand how the
solar variability affects Earth. The VarSITI program will have
four scientific elements that address solar-terrestrial
problems keeping the current low solar activity as the
common thread:

1 - .-H..
Vumbu#tvufmhraﬂﬁﬁy

1} SEE [Solar evolution and Extrema]

2} ISEST |International Study of Earth-affecting Solar
Transients/MiniMax24)

+1 = ps - ETEL g Coronal mass ejections [OMEs] are the most energetic phenomenon
3 Specifics i i e
1) SPeCIMEN [Specification and Prediction of the Coupled s - el et e et

Inner-Magnetospheric Environment), and
4) ROSMIC [Rofe Gf the Sun and the Middle atmosphera/
thermospherefionosphere In Climate).

VarSiTl Co-Chairs: - '

Prof. Katya Georgieva, Bulgaria '

Prof. Kazuo Shickawa, Japan As‘ﬂ:mmsedmmgm
Images of the plasgpasphere partice precipitation in the otmosphere




backup slides
(description of each project)



Solar Evolution and Extrema (SEE)

Are we at the verge of a new grand minimum ?

Project Co-Leaders:

Prof. Petrus C Martens, Montana 5tate University, USA

Prof. Dibyendu Nandi, indian Institute of Science Education
and Research, Kolkata, India

Prof. Viadimir N. Obridko, IZMIRAN, Moscow, Russia

Goals & Objectives:

1) Reproduce magnetic activity as observed in the Sunspot
record, including grand minima and extended minima in
dynamo simulations,

2) Amalgamate the best current models and observations
for solar spectral and wind output over the Earth's
history,

3) Determine the size and expected frequency of extreme
solar events.

Science Questions:

1) Are we at the verge of a new grand minimum? If not,
what is the expectation for cycle 257

2) Does our current best understanding of the evolution of
solar irradiance and mass loss resolve the "Faint Young Solar Cytha Pradiction Scheme
Sun” problem? What are the alternative solutions? .

3) What is the largest solar eruption/flare possible? What
is the expectation for periods with absence of activity?

Anticipated Outcome:

1) Dynamo Models for the near future or for an upcoming
grand minimum,

2) Atimeline of solar activity — spectral radiation, wind -
from the Earth's formation up to the present,

3) A freguency distribution and likelihood prediction.of
extreme events.




International Study of Earth-affecting Solar Transients/MiniMax24

(ISEST)

Can we predict the impact of solar transients on space weather?

Froject Co-Leaders:

Prof. Jie Zhang, George Mason University, USA
Prof, Manuela Temmer, University of Graz, Austria
Dr. Nat Gopalswamy, USA

Goals & Objectives: Understand the origin, propagation
and evolution of solar transients through the space between
the Sun and the Earth, and develop the prediction capability
of space weather.

1} Carry out campaign study to integrate theory, simulations
and observations in order to get a complete view and
understand of the chain of cause-effect activities from the
Sun to the Earth.

2) Use observations to ldentify all Earth-affecting flares,
CMEs, SEPs and CIRs during the STEREQ era and their solar
sources.

3) Use theoretical studies and numerical simulations to
understand the structure, evolution and dynamics of
CMEs and the global context of transient events.

4) Carry out campaign study to integrate theory, simulations
and observations in order to get a complete view of the
chain of cause-effect activities from the Sun to the Earth.

Science Questions: How do coronal mass ejections (CMEs)
and corotating interaction regions {CIRs) propagate and
evolve, drive shocks and accelerate energetic particies in the
heliosphere?

Data/theory/maodeling: Establish a database of Earth-
affecting solar transient events including CMEs, CIRs, flares, and
energefic particle events based on remote sensing and in-situ
ohservations from an array of spacecraft, run observation
campaigns such as MiniMax24, develop empirical, theoretical,
and numerical models of CME propagation and prediction,
validate models using observations.

Anticipated cutcome: A comprehensive database of Earth-
affecting solar transients will be created, and space weather
prediction capability will be significantly improved. A significant
improvement of space weather pradiction to forecast the arrival
time and expected intensity of solar transients.



Specification and Prediction of the Coupled Inner-Magnetospheric

Environment (SPeCIMEN)

What is the physics behind radiation belt electron flux dynamics te enable the development of predictive models?

Project Co-Leaders:
Dr. Jacob Bortnik, University of California, Los Angeles USA
Prof. Craig ). Rodger, University of Otago, New Zealand

Goals & Objectives: The quantitative prediction and
specification of the Earth’s inner magnetospheric environment
based on Sun/solar wind driving inputs.

The SPaCTMEN projece is particularly fimely given the recent laumch af NASAs Fan
Allen Probas, the most recent mrission fo irmvestigate the phyvsical processas that
control the dymamical behmviour gf the Eavth s radiaiion belts, aporgmouszhy nmamead
qiter its dizcoverad, Praf. Jamez Van Allen. Duving the S-vear FarSITI progyawmme
multiple additional satellites are expected fo be Immched, providing a constallation
af spacecraft focused on the immer magnatosphers.

Science Questions:

Can the state of the Earth's inner magnetosphere be specified
and predicted to high accuracy, based on inputs from the Sun
and solar wind?

A schematic gf the immer magnetosphers, showing the kigh velocity solar wind impinging
upen the Earth s magnetic fisld feallow, Igftl, comprassing it, and flowing arourd the
boundary forming the magnetopause  Clozer fo the Earth are pictured regions of high
ener gy alecivons in two distinct cones of radiation (mer beli, owtar belt, and slot region
separating them), the cool, high-density plazma region own as the plasmasphere, and
a region donanated by an electromagnetic wave imown as chorus.. The formation of the
radiarion belts &= an active arsa of rezearch which is imfimaraly coupled with the
dhmamics gf the solar wind, plasmasphere, and choris region

Anticipated Outcome: A series of coupled, related models

that quantitatively predict the dynamical evolution of the inner
magnetospheric state {radiation belts, ring current, cold plasma
distribution, plasmasheet, convection electric field, and so on).



Role Of the Sun and the Middle

atmosphere/thermosphere/ionosphere In Climate (ROSMIC)

What influence does Solar Forcing have on Climate and Weather?

Project Co-Leaders:

Prof. Dr. Franz-Josef Libken, Leibniz Institute of Atmospheric
Physics, Germany

Dr. Annika Seppdld, Finnish Meteorological Institute, Finland

Prof. William E. Ward, University of New Brunswick, Canada

Goals & Objectives: To understand the impact of the Sun on
the terrestrial middle atmosphere/lower thermosphere/
ionosphere (MALTI) and Earth's climate and its importance relative
to anthropogenic forcing over various time scales from minutes to
centuries.

Science Questions:

1} What is impact of solar forcing of the entire atmosphere? What
is the relative importance of solar irradiance versus energetic
particles?

2} How is the solar signal transferred from the thermosphere to
the troposphere?

Gty weorvas in airglow
dfrowrtesy M. Tayior) : i 1 L]

e D Ve it
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Grawity wawes in temperoture {lowrtesy of AP,
Kithiungshorm)

3] How does coupling within the terrestrial atmosphere function
{e.g. gravity waves and turbulence).

4} What is the impact of anthropogenic activities on the Middle
Atmosphere, Lower Thermosphere, lonosphere (MALTI)?

%) What are the characteristics of reconstructions and predictions
of TSl and 5517

6] ‘What are the implications of trends in the ionosphere/
thermosphere for technical systems such as satellites.

Anticipated Outcome: The development of a better
understanding of the impact of solar activity on the entire
atmosphers, relative to anthropogenic forcing and natural long term
variability.

Mechanisms af Solar Influence (after Gray et o, 2010).
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