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amn SCOSTEP Launches VarSITI Program to Explore the
R ? Origin and Consequences of a Weak Sun

FOR RELEASE January 13, 2014

Media Contact: Nat Gopalswamy (SCOSTEP President, NASA GSFC,
nat.gopalswamy@nasa.gov) and Marianna Shepherd (SCOSTEP Secretary, York University,
mshepher@yorku.ca)

The Scientific Committee on Solar Terrestrial Physics (SCOSTEP) is launching its new scientific
program VarSITI (Variability of the Sun and Its Terrestrial Impact) on January 13, 2014. Solar-
terrestrial scientists from all over the world participate in the VarSITI program to understand
why the Sun is so weak these days and how it will affect Earth and its space environment.
VarSITl is an international interdisciplinary research program that will run for next five years.

SCOSTEP is an Interdisciplinary body of the International Council for Science (ICSU). The
ICSU motto is “strengthening international science for the benefit of society” . SCOSTEP
focuses on the science of Sun-Earth connection relevant to life and society on Earth. The
outcome of VarSITI will contribute to our better understanding of how life and society on Earth
is affected by the Sun, e.g., solar effects on Earth’s climate change. This outcome is also used

for safe and reliable operation of space vehicles, such as navigation and communication satellites.

Following a highly successful program known as CAWSES (Climate and Weather of the Sun-
Earth System) that just ended, the VVarSITI program will focus on the declining phase of solar
activity, which is already at its lowest level since the sawn of the space age.

The VarSITI program is established after a collective effort by the international scientific
community over the past year. It will focus on four major themes: solar magnetism and extreme
events, Earth impacting solar transients, magnetospheric changes, and consequences and
processes in Earth’s atmosphere. In order to make progress on these themes, four scientific
projects have been defined, which are headed by international experts.

We look forward to continuing our global cooperation in solar terrestrial research using data,
models, and theory developed from all over the world. In particular SCOSTEP will promote
involvement of students and scientists from developing countries in the VarSITI projects.

Various working groups are being formed for a thorough scientific investigation under each
VarSITI project. Anyone interested in getting involved should contact Katya Georgieva
(katyageorgieva@msn.com) or Kazuo Shiokawa (shiokawa@stelab.nagoya-u.ac.jp), the two co-
chairs of VVarSITI.

For more information, please visit www.varsiti.org
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1976-1979: IMS (International Magnetosphere Study)
E| iR i S B €A BT E

1982-1985: MAP (Middle Atmosphere Program)
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1990-1997: STEP (Solar-Terrestrial Energy Program)
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1998-2002: Post-STEP (S- -RAMP, PSMOS, EPIC, and ISCS)
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2004-2008: CAWSES (Climate and Weather of the Sun-Earth System)
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2009-2013: CAWSES-II (Climate and Weather of the Sun-Earth System-II
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2014-2018: VarSITI (Variability of the Sun and Its Terrestrial Impact)
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Variability of the Sun and
Its Terrestrial Impact
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Katya Georgieva and Kazuo Shiokawa
VARSITI co-chairs



Sunspot Number
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Variability of the Sun and Its Terrestrial Impact
VarSITI

SCOSTEP is an ICSU Interdisciplinary Body tasked with the
responsibility to organize long-term scientific programs in '3
solar terrestrial physics and Variability of the Sun and Its o
Terrestrial Impact (VarSiTi) is that program for the period ¥ *
2014 — 2018, VarSITl was defined based on a community }‘?;j ;
effort in the form of a forum organized by the International ;
Space Science Institute (I1S51) in Bern in 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:

o
Variability of solar octivity

1) SEE (Solar evolution and Extrema)

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

e gl o Coronol mass ejections {CMEs) are the most energetic phenomenon
3) SPeCIMEN (Specification and Prediction of the Coupled e L Ty i

Inner-Magnetospheric Environment), and

4) ROSMIC (Role Of the Sun and the Middle atmosphere/
thermospherefionosphere In Climate).

VarSITl Co-Chairs: ’

Pref Katya Georgieva, Bulgaria _ /

L
Prof. Kazueo Shickawa, Japan Auﬁﬂfw_cmbyemrgeﬂc
Images of the plasgnasphere particle precipitation in the atmosphere
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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)



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
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) Afrequency 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?

Project 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 Identify 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 particles in the
heliosphere?

Data/theory/modeling: Establish a database of Earth-
affecting solar transient events including CMEs, CIRs, flares, and
energefic particle events based on remote sensing and in-situ
observations 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 outcome: 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 prediction 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 to enable the development of predictive models?

Project Co-Leaders:
Dr. Jacob Bortnik, University of California, Los Angeles USA
Prof. Craig J. 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 SPeCIMEN project is particularly timely given the recent lavmch af NASA's Fan
Allen Probaz, the most recent mission to imvestigate the physical processes that
control the dymamical behmiowr of the Earth s radiation belts, eporgmouszly named
giter its dizcoverad, Prof. James Fan Allen. During the S-year FariITI programme
multiple additional satellites ave expeacted to be lmumched, providing a constellation
gf 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 of the inmer magnetospheara, showing the kigh velocity solar wind impinging
upon the Earth s magnetic fisld (vellow, lght), compressing it, and flowing around the

boundary forming the magnatopause. Clozer fo the Earth are pictured regions of high
energy electrons in twe distinct zones of radiation (mmer beli, owfar belt. and slot region
separating them), the cool, high-density plasma region known as the plasmasphara, and
a region dominated by an electromagnetic wave imown as chorus. The formation of the
radiation belts &= an active arsa of research which is infimately coupled with the
dynamics gf the solar wind, plasmasphere, and chorus 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. Or. 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?

Growity woves in airglow 1
Jeourtesy M. Tayior) ! LY | } -"‘

peem peera tare chewiation 4]

Gravity waves in tempenoture [Cowrtesy of AP,
EKirhiungshom)

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)?

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

&) 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

atmosphere, relative to anthropogenic forcing and natural long term
variability.

GCRs TSI v SEPs

55T QDO

Mechanisms of Solar influence (after Gray et ai, 2010).



	【問い合わせ先無】140113記者発表_VarSITI開始.pdf
	varsiti_release_20140113日本語訳
	varsiti_release_20140113
	VarSITI_Press_説明資料-1
	スライド番号 1
	スライド番号 2
	Variability of the Sun and Its Terrestrial Impact
	スライド番号 4
	スライド番号 5
	VarSITIの4つのプロジェクト
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10


