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Solar minimum is defined as a condition when numbers of sunspots become minimum. 

The solar minima or maxima are regular phenomena which occur in cycles. According to 

scientists we already entered into the phase of grand solar minimum which is characterised by 

the weather extremities like flooding, drought, wild fire, cyclones, as was seen earlier. These 

occurrences are related to the grand solar minimum & well supported by relevant scientific 

logic. 

As such happenings like erratic weather, fires, cyclones were already experienced by human 

race in recent time so the intriguing questions is whether these happenings including the 

recent cyclone like "Amphan" can be related to the grand solar minimum that we were 

passing by. Also most importantly if it is so then we are likely to be victims of more such 

adversities in coming days & our policy makers should emphasise on proper preparedness to 

deal with such situations. Mr. Raj Pradip Chakraborty in this article tried to explore the 

possible link. 

 

GRAND SOLAR MINIMUM 

Scientists believe that we are heading towards Grand Solar Minimum and the process already 

started. Now the question is how it affects us. To understand this we have to dive into Sun’s 

influence in shaping Earth’s climate. Our climate is dynamic and always reorienting in nature 

and follows natural cycles of duration of 10 to 100000 years. The longer periods in order of 

tens of thousands of years can be explained by Milankovitch Cycle which I discussed in one 

of my articles related to ice age. (Click the link) https://rpchakra.blogspot.com/2016/03/the-

ice-age-its-impact-on-humans-during.html. In this topic we are dealing with climate variation 

in shorter time periods viz. 10-1000 years. Sun has been the most dominant factor for shorter 

period climatic variation as Sun undergoes changes which is expressed as the no. of sunspots 

for a particular period--solar cycle. 

Following data are about no sunspot days, thermosphere climate index (TCI) and neutron 

count as measurement of cosmic ray penetration in earth’s atmosphere during last decade 

 

 

 

 



 

 

SPOTLESS DAYS                                             

Current Stretch: 9 days 

2020 total: 25 days (60%) 

2019 total: 281 days (77%) 

2018 total: 221 days (61%) 

2017 total: 104 days (28%) 

2016 total: 32 days (9%) 

2015 total: 0 days (0%) 

2014 total: 1 day (<1%) 

2013 total: 0 days (0%) 

2012 total: 0 days (0%) 

2011 total: 2 days (<1%) 

2010 total: 51 days (14%) 

2009 total: 260 days (71%) 

2008 total: 268 days (73%) 

2007 total: 152 days (42%) 

2006 total: 70 days (19%) 

Updated 11 Feb 2020 

 

THERMOSPHERE CLIMATE INDEX 

Today: 3.42x1010 W Cold 

Max: 49.4x1010 W Hot (10/1957) 

Min: 2.05x1010 W Cold (02/2009) 

Updated 10 Feb 2020 

Cosmic Rays Solar minimum is underway. The sun's magnetic field is weak, allowing extra 

cosmic rays into the solar system. Neutron counts from the University of Oulu's Sodankyla 

Geophysical Observatory show that cosmic rays reaching Earth in 2019 are near a Space Age 

peak. 



 

 

Oulu Neutron Counts 

 

 

 

 

 

SUNSPOTS AND SOLAR CYCLES 

Sunspots are magnetic storms in its photosphere which is seen as black spots and often ends 

up with solar flares (ejection of charged particles). Solar maximum is the state when sunspots 

are more and when less it is solar minimum. Both these conditions occur in a cycle which is 

typically 11years. When consequent number of cycles with less number of sunspots occurs, 

the condition leads to Grand Solar Minimum (GSM). The quietest solar minimum is known 

as Maunder Minimum that occurred during 1645-1715 with no sunspots and was responsible 

for ‘Little Ice age’. GSM also occurs in a cycle which is 205 yrs (Zharkova) and 207 yrs 

(John L Casey). The last GSM known as Dalton Minimum ended in 1820. So, we should be 

and are well within a GSM. During the last 2000 yrs climate variation has been taking place 

from warmer to colder and vice-versa periodically and Solar Maxima, Solar Minima fits 

nicely in each climatic state.viz. Maunder Minimum, Dalton Minimum to ‘Little Ice age’ 

after end of Medieval Warm Period (See fig.1) 

 

Fig.1.Relation of solar minima with Little Ice age 

 

 

 



 

 

During solar maximum Sun’s magnetic field which is called Heliosphere become stronger 

and become weaker during solar minimum. During solar minimum Total Solar Irradiance 

(TSI) i.e. total heat and light emission variation is so less compared to solar maximum state 

that hardly one can notice apparently. So, TSI as a single factor doesn’t have that influence 

on earth’s climate; it is the substantial reduction of sun’s magnetic field which protects us 

from cosmic rays (x-ray, gamma ray, high speed charged particles from our galaxy and even 

supernovae from other galaxy) that has profound impact over Earth’s climate.(see fig.2) 

 

Fig.2: Heliosphere (magnetic field of sun) acting as a shield against cosmic rays 

 

IMPACT OF GSM ON EARTH’S CLIMATE 

As discussed earlier, the weakening of Heliosphere opens up passage for cosmic rays to reach 

Earth’s atmosphere. There it interacts with atmospheric molecules to form low level clouds--

cloud seeding effect (H. Svensmark.et.al., 2017). These clouds sometimes become 

atmospheric rivers causing heavy downpour in a localized area and flooding. These clouds 

also act as reflector of sun rays leading to cooling. And in the long run erratic snow fall. This 

snow will become ice which in turn reflects more sun rays back to space leading to long term 

cooling----Feedback mechanism. 



 

 

 

 

Maunder Minimum Global Temperature by NASA 

 

During ‘Little Ice-age’ temperature drop was merely 0.6 degree centigrade in northern 

hemisphere, yet glacial advance observed due to erratic snow fall, frost etc. Initially a GSM 

manifests itself in the form of devastating weather rather than a ‘Mini ice-age’, although it 

will eventually become a mini ice-age. The crop unfriendly weather which has been hard to 

tackle as crop loss leads to food crisis and eventually malnutrition, which contributed disease 

breakout which often became epidemic resulting social upheavals, viz. ’French Revolution’. 

All these took place during the ‘Little Ice-age’. French and Mughals in India reached a zenith 

during ‘little ice age period (Uberoi.C, 2012). In Indian sub-continent weak monsoon lead to 

frequent drought spells which caused sky rocketing food price. Artisans, Farmers become 

cheap labourers. This situation exploited well by the then monarchs to build monuments. It is 

believed that Emperor Shah Jehan could build ‘Tajmahal’ as he able to gather and utilise 

experts at a cheap rate. 

 

 

 



 

 

IMPACT on JET STREAMS: During warm period jet stream’s behaviour is stable and 

predictable and therefore cold wave, heat wave, precipitation, distribution of moisture takes 

place in a stable way. But, during GSM it becomes erratic and so weather pattern becomes 

erratic and unpredictable leading to occurrence of droughts, floods, forest-fire, heat wave, 

cold wave in an unprecedented way. The regions which adopted with monsoon will be 

subjected to frequent drought spells as the strength of monsoon will drop considerably. 

During 'Little Ice-age' noticeable drop of monsoon strength seen (see fig.4 & 5), the 

mechanism of monsoon is best suited for warm conditions where air saturated with moisture 

rushes towards low pressure regions. Contrary to that during GSM air becomes drier due to 

less evaporation from water bodies including ocean. 

IMPACT on VOLCANISM & EARTHQUAKE: During GSM continuous variation in solar 

emissions as well as cosmic radiation charges the ionosphere, which causes disturbance in the 

geomagnetic field and thus produces Eddy currents. These eddy currents when comes in 

contact with rock, the rock gets heated up limiting the static friction and so more tectonic 

movement and consequently more earthquakes. Similarly an eddy current makes silica rich 

magma less viscous and thereby causes more explosive volcanism. The increase in volcanism 

increases the quantity of SO2 (sulphur dioxide gas acts as tiny mirror in the upper atmosphere 

and is a potent reflector of sun rays leading to volcanic winter. Example: A year without a 

summer after Tambora eruption in 1815). During the last decade considerable increase in 

earthquake and volcanism indicating we are well within the starting phase of a GSM. 

SINCE MID 1800AD EARTH’S MAGNETIC FIELD STRENGTH REDUCING AND 

NOW IT’S STRENGTH IS 15% LESS THAN WHAT IT WAS IN MID 1800. So, all the 

above effects are going to be more harmful, in addition to that any considerable solar flare 

might be deadly for any electronic device and system. 

Summary of the feedback loop of climate downturn in a Grand Solar Minimum: 

 Weak Solar Magnetic field (weak Solar Wind) 

 More cosmic ray influx from space 

 Ionization of atmospheric molecules –Cloud nucleation 

 More cloud formation and erratic precipitation. Long-term cooling 

 More clouds reflect solar radiation 

 More snow and Ice reflect solar radiation – more long-term cooling. 

 Erratic behaviour of jet streams----unprecedented draughts, floods, heat waves etc. 

 Considerable decrease in strength of monsoon subjecting Indian Subcontinent to 

frequent drought spells. 
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Note: This article is edited from the original which can be seen by clicking this link. 

https://rpchakra.blogspot.com/2018/08/modern-grand-solar-minimum-and-its.html 

 


