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T he previous solar minimum in 2008-

2009 as well as the current solar 

maximum of sunspot cycle 24 have been 

very unusual. Both these recent periods 

had much lower activities compared with 

the previous two solar cycles 22 and 23. 

The solar-terrestrial physics community is 

now observing these very low solar activi-

ty levels, and examining the consequence 

on and around Earth. These conditions are 

unprecedented in the era of modern scien-

tific measurements. Current solar dynamo   

theories are unable to predict the long-

term solar activity variations we are now 

seeing. It is not clear whether the last deep 

solar minimum and the current low solar 

maximum may signal the end of the recent 

period of relatively high solar activity, and 

what long-term solar activity variations we 

can expect in the future. Our present un-

derstanding of how the Sun influences 

geospace has been based on instrumental, 

observations taken during only the recent 

period of possibly unusually high solar  

Figure 1. Variation of sunspot numbers and overlapping 

SCOSTEP programs.  VarSITI is now being carried out during the 

lowest solar activity level period of the modern scientific age.  

 

 



3) Determine the size and expected frequency of extreme 

solar events; flares and CME's.   

Figure 1. A possible scheme to predict the solar cycle 

variation. 

activity in the second half of the 20th century. It is uncer-
tain how our well our understanding will hold during peri-
ods of more moderate to low solar activity which may be 
"the new normal" in the near future. Furthermore, it is still 
more unclear how all this may affect global climate change.  

Figure 2. Four Projects of VarSITI to cover the 
variability of the Sun, its terrestrial impact and span 
the interlinked system (Credit: 
futurehumanevolution.com and NASA). 
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Science Questions:  

1) Are we at the verge of a new grand minimum?   If not, 

what is the expectation for cycle 25?  

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) For the next few decades, what can we expect in terms 

of extreme flares and storms, and also absence of activity?  
Another Carrington event?  What is the largest solar erup-

tion/flare possible?  What is the expectation for periods 

with absence of activity?  

 

Goals and 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, 

 

The new SCOSTEP program "Variability of the Sun and Its 
Terrestrial Impact (VarSITI)" (2014-2018) will focus on 
this current period of low solar activity and its consequenc-
es on Earth. The program will span various times scales 
from the order of thousands of years to milliseconds, and 
for various connected locations ranging from the solar inte-
rior to the Earth's atmosphere.  In order to elucidate various 
Sun-Earth connections, we encourage communication be-
tween solar scientists (solar interior, Sun, and the helio-
sphere) and geospace scientists (magnetosphere, iono-
sphere, and atmosphere).  Campaign observations and data 
analysis are being selected for specific times intervals to 
focus collaboration between relevant satellite and ground-
based missions as well as modeling efforts.  Four scientific 
projects will be carried out in VarSITI. These are: (1) Solar 
Evolution and Extrema (SEE), (2) International Study of 
Earth-Affecting Solar Transients (ISEST/Minimax24), (3) 
Specification and Prediction of the Coupled Inner-
Magnetospheric Environment (SPeCIMEN), and (4) Role 
Of the Sun and the Middle atmosphere/thermosphere/
ionosphere In Climate (ROSMIC).   


