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プレゼンテーションのノート
Madam chair, on behalf of SCOSTEP, I would like to congratulate your election of new chair.  Madam chair and distinguished delegates, I would like to introduce SCOSTEP’s new 5-year program PRESTO – Predictability of solar terrestrial coupling.  
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SCOSTEP, Scientific Committee on Solar-Terrestrial Physics, is one of the Thematic Organizations of the International Science Council (ISC).  We run long-term (4-5 years) international interdisciplinary scientific programs of solar terrestrial physics since 1966. We interact with national and 
international programs involving solar terrestrial physics elements.  We engages in Capacity Building activities such as the annual Space Science Schools with ISWI.  We also disseminates new knowledge on the Sun-Earth System and how the Sun affects life and society as outreach activities. 
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This is the current member countries and geographical regions of SCOSTEP.  We have 29 members.  Scientists from non-member countries can also join SCOSTEP scientific activities including program, capacity building, and outreach.  


NASA schematic images
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Madam chair, this is a schematic movie showing the sun-earth relationship.  The sun emits both optical emissions and plasma particles.  The plasma particles (ions and electrons) coming from the sun is called as solar wind, which sometimes causing big eruption.  The solar wind plasma hits the earth.  The earth is protected by the magnetic field.  The magnetic field forms the magnetosphere, and tail-like shape in anti-sunward direction.  When the tail is teared off, high energy plasma is injected to the earth’s atmosphere, causing aurora and affect the earth’s atmospheric environment.  
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There are various phenomena in this sun-earth relationship, and their mechanisms are not well understood.  These phenomena cause plasma damage to space/air vehicles, and astronauts, geomagnetically induced currents, interference for radio communication and GNSS positioning, anomaly of satellite orbit, and climate change. 
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To understand these various phenomena and its consequences on human activities in space and on climate change, SCOSTEP has operated these 4-5 year programs since 1976.  Recent programs are CAWSES-I, -II, and VarSITI.  I would like to briefly introduce this new program PRESTO, Predictability of the variable Solar-Terrestrial Coupling.  
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ISSI forum in Beijing, China in 2018.
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The PRESTO program was defined through the SCOSTEP’s next scientific program (NSP) committee, chaired by Ioannis Daglis of Greece. We have had two face-to-face meetings in Beijing, China in 2018,
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Figure 7: Group picture of the participants of the Forum in 2019.

ISSI forum in Bern Switzerland in 2019.
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And in Bern, Switzerland in 2019.  
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Detailed documentation is available at:
http://www.issibj.ac.cn/Publications/Forum_Reports/201404/W020190620592906717714.pdf

The mission of PRESTO is to identify predictability of the
variable solar-terrestrial coupling performance metrics
through modeling, measurements, and data analysis and to
strengthen the communication between scientists and users.
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The PRESTO means Predictability of the variable Solar-Terrestrial Coupling, This is the 5-year SCOSTEP program in 2020-2024. The mission of PRESTO is to identify predictability of the variable solar-terrestrial coupling performance metrics through modeling, measurements, and data analysis and to strengthen the communication between scientists and users.
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These are chair and co-chairs of the program, who are distinguished scientists from US and Germany. 
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This movie is the image of the atmosphere of the sun taken by NASA’s SOHO satellite.  This small circle is the sun, which is masked by a metal plate in front of the telescope because it is too bright.  You can see the solar wind plasma continuously emitted from the sun to the space around the earth.  Sometimes big eruptions happen.  In that case, geomagnetic storm happens on the earth. 
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These solar wind and electromagnetic radiation cause various short-term effects on the earth.  These are some of the consequences.  The solar eruption causes geomagnetic storms and substorms, which results in satellite anomaly and geomagnetically induced current on the power line.  The geomagnetically induced current may cause major power failure at high-latitude countries.  These solar disturbances also produce ionospheric disturbances which cause troubles in radio communication and error or malfunction of the GNSS positioning.  So, accurate prediction of these various consequences is essentially important for safe and stable space use by human beings.  This is a challenge of the PRESTO program. 
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To understand and predict these short-term variabilities of the solar-terrestrial system, PRESTO has two Pillars.  Pillar 1 covers the Sun, interplanetary space and geospace. Here are three co-leaders of Pillar 1, who are distinguished scientists from US, Finland, and Greece.  
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Pillar 2 covers the space weather and the Earth’s atmosphere. These are three co-leaders of Pillar 2, who are distinguished young and established scientists from Taiwan, India, and US.  
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Madam chair, the other important issue of sun-earth connection is that the solar variability can influence regional atmospheric variability and hence predictability.  This top panel shows variations of sunspot numbers over the past 400 years from 1600 to 2000.  The solar activity has an 11-year cycle, but it also has longer time-scale variations.  Associated with this solar variation we know that the solar total irradiance varies with amplitude of about 0.1 %, as shown in the middle panel.  However, the ultraviolet part of the solar spectrum shows much larger variability of 6-8 % which is important for heating in the middle atmosphere and ozone formation.   The bottom panel shows high correlation between this solar total irradiance and the temperature on the Earth from IPCC. You can see recent global warming due to anthropogenic effect in recent 50 years.  The sun does not contribute to this. Before the middle of the 20th century, the evolution of global surface temperatures was dominated by solar variations and volcanic eruptions (clear correlation between solar total irradiance and the Earth’s temperature).  Although variations in total solar irradiance are small of about 0.1%, there are significant effects on regional atmospheric surface patterns, for example, over the north atrantic due to dynamical feedbacks from enhanced solar ultraviolet radiation of 6-8 %.  
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This panel shows the mechanisms of solar influence on climate.  These models considers interactions of the earth’s atmosphere with middle atmosphere and sea surface, using solar radiative and particle forcings.  Wheras the top-down UV path and the direct total solar irradiance path are relatively well understood in terms of solar influence on climate, the long-term particle effect on climate is more difficult to model.  A quantification of solar influence versus other natural and anthropogenic forcings is still outstanding, but necessary to improve decadal climate predictions.  
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To understand this possible solar effect on climate change, PRESTO has the Pillar 3, which focuses on the solar activity and its influence on the climate of the Earth System.  These are three co-leaders of Pillar 3, who are distinguished and young scientists from US, China, and Switzerland.  

Under these three Pillars, we organize several working groups, and more than 1000 scientists in this field will be engaged to the PRESTO activities under the SCOSTEP.  
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So in summary, PRESTO is the new SCOSTEP scientific program to run during 2020-2024
Scientists from all over the world will participate in the PRESTO program to understand predictability of space weather and solar effect on climate. 
Solar terrestrial science will reach as many developing countries as possible via SCOSTEP’s capacity building and outreach activities. 
Thank you very much, Madam chair. 
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