Variability of the Sun and Its

Terrestrial Impact
the new ST@STEP ‘s scientific program

Sckentific Committes on Soler-Terrestrisl Physics
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SfﬁSTEP Scientific Committee on Solar-Terrestrial Physics

Scientific Committes on Soler-Terrestrial Physics

A Scientific Committee under ICSU
Principal tasks:

*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 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.



ST@STEP

Scientific Committes on Solar-Terrestrisl Physics

International interdisciplinary programs in solar-
terrestrial physics operated so far by SCOSTEP

 1976-1979 IMS: International Magnetospheric Study

e 1979-1981 SMY: Solar Maximum Year

e 1982-1985 MAP: Middle Atmosphere Program

e 1990-1997 STEP: Solar-Terrestrial Energy Program

e 1998-2002 SRAMP: STEP-Results, Applications and Modeling Phase

e 1998-2002 PSMOQOS: Planetary Scale Mesopause Observing System

e 1998-2002 EPIC: Equatorial Processes Including Coupling

e 1998-2002 ISCS: International Solar Cycle Study

e 2004-2008 CAWSES: Climate and Weather of the Sun-Earth System

e 2009-2013 CAWSES-II: Climate and Weather of the Sun-Earth System-II



CAWSES-Il ended in the end of 2013
How the new program was created

White papers were solicited for international, interdisciplinary
programs that can produce significant results in 4-5 years.

9 papers were received until the end of 2012

27 international experts were invited (including the SCOSTEP
Bureau and white-paper authors) to meet at the International
Space Science Institute (ISSI) in Bern to brainstorm during
May 7-8, 2013

The ISSI forum on SCOSTEP defined the new scientific
program named VarSITIl: Variability of the Sun and Its
Terrestrial Impact

Variability involves from the lifetime of the Sun to day-to-day
solar events (Space Weather and Climate)



ISSI Forum on the next scientific program of SCOSTEP, May 7-8, 2013, ISSI, Bern, Switzerland



The basic challenge: Sun is entering a period of low
activity
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Most of the observations during the “space era” and
the resulting theory are made during the recent
modern grand maximum of solar activity
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Will what we know about the Sun
and solar-terrestrial influences
prove true during low or
“normal” solar activity?

Sunspot number

Usoskin et al., 2007

Years (-BC/AD)



Problems: 1. the Sun

e How well do we understand how Sun works?

e Can we predict Sun’s activity? Are we entering a
grand “Maunder-type” minimum, or just a secular
“Dalton-type” minimum? Input for climate models.

Dikpati and Gilman, 2006 Predictions of sunspot cycle 24



Problems: 1. the Sun

 Can we forecast solar extreme events? How
extreme can they be?
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Concept of Global Complexes of
Activity
(Obridko, 2014)

(Usoskin, 2013)



Solar Evolution and Extrema (SEE)

Solar Evolution and Extrema
SEE
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Piet Martens,

I Ll

(Smithsonian Astrophysical Observatory, | // l'. iz _ Dibyen,
USA) : Vlladifmir Ob"rko (IISER Kolkata, India)

(IZMIRAN, Russia)




SEE kick-off meeting
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Sunny beach, Bulgaria, 26-30 May 2014



Problems: 2. the solar transients

Geoeffective solar events: occurrence,
properties, propagation, space weather effects

« Can we predict the initiation and arrival of a
CME?

« Can we predict a CME’s magnetic field based
on its solar origin?

« Do we know what happens to CMEs and CIRs
during their way from the Sun to the Earth?



International Study of Earth-Affecting
Solar Transients ISEST/MiniMax24

International Study of Earth-affecting Solar Transients
ISEST

.

Jie Zhanag, |
(George Mason University,
USA)

Nat Gopalswamy,
(Lab. for Solar & Space Physics,

Manuela Temmer, NASA{GSFC, USA)
(UNIVERSITY OF GRAZ, Austria)




Campaign study to integrate theory,
simulations and observations

Data base of Earth affecting solar transient
events: compiled by ISEST/MiniMax24,
SPeCIMEN, ROSMIC, individual scientists:

“textbook” events
“problem” events (e.g. stealth CMEs)

Special session at STP-13 on 18 October



Problems: 3. the magnetosphere

« 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

 We need a series of coupled related models that
quantitatively predict the state of the inner
magnetosphere



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

Specification and Prediction of the Coupled Inner-Magnetospheric
Environment
SPeCIMEN

Craig Rodger,

Jacob Bortnik,
(Dept. of Atmospheric and Oceanic Sciences (University of Otago,
UCLA, USA) New Zealand)




SpeCIMEN kick-off meeting:

“Geospace revisited”
Rhodes island, Greece, 15-20 September 2014



Digitalization of images of old analogue
magnetograms of Geophysical observatory
- Paratunka in Kamchatka (1967-2006)
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Problems: 4. the climate
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How well do we understand solar variability effects on the middle
and lower atmosphere?
Solar versus anthropogenic Influence on Climate in the
Context of Weak Solar Activity



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

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

Annika Seppéls,

(Finnish Meteorological

Institute,
Finland)
F-]. Libken,
(Leibniz-Institut fur (University of New
Atmospharenphysik, Brunswick,

Germany) Canada)



HEPPA-SOLARIS meeting
Baden-Baden, Germany, 5-9 May 2914

Variability of solar irradiance and energetic particle precipitation
Observed and modeled impact of solar impact on atmosphere and climate
Prediction of future scenarios under weakening Sun

The impact of energetic particles on regional climate in the North Atlantic
can be comparable to that of radiation and must be included in models.



Four Elements of VarSITI

Solar Evolution and Extrema ( )

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)
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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 466 members are registered)
- Newsletters

- Meetings (financial support is available)



www.varsiti.org

VarSITI
Variability of the Sun and Its Terrestrial Impact
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Welcome to: \Variability of the Sun and Its Terrestrial Impact (VarSITI)
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Variability of the Sun and Its Terrestrial Impact

The VarSITI program is the next scientific program of SCOSTEP (2014—20118)

VarSITI was defined based on a community 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 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 SEE (Solar Evolution and Extrema),
o MiniMax24/ISEST (International Study of Earth-affecting Solar Tran5|ent5),

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

Environment), and
« ROSMIC (Role Of the Sun and the Middle atmosphere/thermosghereflonosphere In Climate).
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Article 1:

The Swarm mission: Understanding
the space environment in the changing

Earth’s magnetic field
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= the upper atmosphers (0.5, Tl and
Stolle, 2013; Labr et al, 2011).

Figure 1. Artisd fleseration of Swarm savellie: (orediss o E3A4).



VarSITIl Registration Sheet for mailing list

VarSITI Registration sheet

Please sign your name and e-mail address to register into the VarSITI mailing list
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Meetings related to VarSITl (some support funding is available)

Conference

Location

Contact Information

8th IAGASICMAY/SCOSTEP Workshop on Long-Term
Changes and Trends in the Atmosphere

Jul. 28-31, 2014

Cambridge, UK

whww .antarctica.ac.uk/
trends2014

Asia Osceania Geosciences Society (AOGS) 11th An-
nual Meeting

Jul. 28
Aug. 1, 2014

Sapporo, Japan

http://www.asiaoceania.org/
aogs2014/

A40th COSPAR Scientific Assembly

Aug. 2-10, 2014

Moscow, Russia

https: /M www.cospar-
assembly.org/

5th IAGASICMA/SCOSTEP Workshop on Vertical Cou-
pling in the Atmosphere-lonosphere System

Aug. 11-15, 2014

Antalya, Turkey

http://5thiagaworkshop.akdeniz.
edu.trfen

31st URSI General Assembly and Scientific Symposi-
um

Aug. 16-23, 2014

Beijing, China

http:// www.chinaursigass.com/

12th Asia-Pacific Regional 1AU Meeting (APRIM
2014)

Aug. 19-22, 2014

Daejeon, Korea

http://fwww.aprim2014.org/

AGU Chapman Conference on Low-Frequency
Waves in Space Plasmas

Aug. 31-
Sep. 5, 2014

Juju Island, Korea

http://chapman.agu.org/
spaceplasmas/waves-
spaceplasmas/

14th European Solar Physics Weeting

Sep. 8-12, 2014

Trinity College,
Dublin, Ireland

http:// www.espmld.ie/

International Conference on "Geospace Revisited”

Sep. 15-20, 2014

Rhodes, Greece

http://geospacerev.space.noa.gr/

2nd ANGWIN Workshop

SCOSTEP’s 13th Quadrennial Solar-Terrestrial Phys-

ics Symposium (STP 13)

Sep. 22-24, 2014

Logan, UT, USA

Xi'an, Shanxi, China

http://stpl3.csp.escience.cn/dct/
page/1

Mew Challenges in the Study of the Impact of Solar
Variability and on Climate

Oct. 13-17, 2014

Trieste, ltaly

12th International Conference on Substorms (I1CS-
12)

Nowv. 10-14, 2014

Ise-Shima, Japan

http://www.stelab.nagoya-
u.ac.jp/ICs-12/

International School oan Space Weather, GNSS, GIS
Internet and Data base

Nowv. 10-21, 2014

University of Kou-

dougou, Burkina Faso




Database development is also important for VarSITI.
‘Discussion for coordination between SCOSTEP
and WDS (World Data System) is going on.

lUGONET meta-database (a Japanese consortium)

(http://www.iugonet.org/)

IUGONET: Inter-university Upper atmosphere Global Observation NETwork

SOLUTION: Create a

PROBLEM: Va s kind
huge amount of data spread metadata database for -
ver institutesand | T P | cross-searc h of these
universities distributed data
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¢ >}
\ i \
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