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 CLIMATE CAUTION
A brief science-based review of possible 

climate change implications from the winter of 2017-2018

This review is presented in slide form. To go through it move slider at 
top right of screen progressively downwards. 

It is for ALL with strong interests in, or responsibility for, climate 
change policy. It looks at research evidence of how a message for 
caution in climate matters can be discerned from a combination of:

A] The severe & extended UK & Irish winter of 2017/2018 and:

B] The sun's present low level of activity  - see next slide for an 
introduction to the science of solar influence on climate change

C] Research evidence



  Foreword of Climate Caution continued
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 The science of solar influence on climate - a brief introduction

Solar variation can have warming or cooling influences on the climate through two factors working at 
different timescales:
 
A] An indirect factor of Non-Radiant Solar Activity [NRSA]. This factor comes from variation in the sun's 
magnetic field and the solar wind. These modulate the flux of cosmic rays & dust and their cloud-nucleating 
particles, so influencing the overall average level of cloudiness.  The NRSA , which correlates well with the 
number of sunspots, *operates on shortish timescales from months upwards and *can cause either cooling 
when the cloudiness increases or warming if it decreases.  For more details on the NRSA process see Appendix A
     
B] A direct factor of changes in the sun's Radiant Heat Output [RHO], but this factor is very slow and only 
has a significant effect on climate over timescales from 50 years upwards. 

The twin effects of NRSA & RHO must be taken jointly into account as climate influencers. As yet there is no consensus 
on how the size of these effects compares with that of CO2 as a greenhouse gas.

The climate effects of both these solar factors can be amplified through their warming and cooling affecting the area of 
snow & ice cover, with consequent changes to the amount of the sun's energy absorbed or reflected back into space.
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Quotation from The Chilling Stars by
Henrik Svensmark & Nigel Calder page 250:

“  ........ I present in plain language Henrik's 
astonishing revelation that our everyday 
clouds take their orders from the Sun and 
the stars”                                                       



 

The significance of the solar factor in climate change  - 
confirmation from the hard winter of 2017-2018  
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This short science-based review was prepared by Tony Carey, as a completely 
independent scientist with no agenda other than a total commitment to objectivity, 
but being much in debt to climate scientists Professor Henrik Svensmark, 
Professor Nicola Scafetta & Professor Nir Shaviv for their recent Dublin lectures 
which were organised by the Irish Climate Science Foundation. Also he 
acknowledges with thanks inputs from and the research of Dr Habibullo 
Abdussamatov and Dr Ronan Connolly & fellow researchers.



A] HOW THE SUN CAN COOL
• Since the IPCC report in 2013 much research has 

shown a very strong link between solar variability 
and temperature - see pointer G] slide 12 & Appendix B]  

• Now researchers Henrik Svensmark & Nicola 
Scafetta have shown that a quieter sun can cool the 
climate indirectly via NRSA on short-ish timescales 
through increasing cloudiness when it allows more 
cloud nucleating high energy particles to reach us 
from space as shown opposite. 

• Underpinning evidence on geological timescales 
comes from research by Nir Shaviv.

• However, this theory only reached full maturity 
when details of a key stage in this process were 
given at a presentation in March 2018 by Henrik 
Svensmark & his son Jacob  – see Appendix A for more details.
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 B - The sun is changing
• After prolonged high activity in the 20th century with a warming influence, the sun, as 

shown in the graph below, is now in transition to a very quiet phase. This has been 
predicted* to be exceptionally low in NRSA and to move towards a lower RHA, with 
the possibility that their combined effect will lead to a new “Little Ice Age”.

                                                                                                                                 
                                                                                                                                *see           * Appendix B slide 18 
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 B] continued - more on 'The Sun is changing'
• The sun’s cycles of activity include an 11 year cycle with the next low point due 

at 2020. However, its activity is, in winter 2018, already extremely low as 
shown in the graphs below of the level of sunspots. This is consistent with 
predictions  of it heading for a major solar minimum lasting a few decades.

7 5/1/2018 See Appendix B for details of the predictions of a forthcoming major minimum in solar activity



C – Actual temperatures in February 2018

• In line with the solar theory of cooling when its activity is low, 
actual northern hemisphere temperatures in North America, 
Europe & Asia this winter have been well below average as 
the chart below shows, with even a report of snow in the 
Sahara.
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 D -  Precipitation

• Intrinsic to the solar theory is the sun's  NRSA 
capacity to modulate cosmic ray stimulation  
of cloudiness and thereby change rain and/or 
snowfall. 

• The trend in recent years to lower solar 
activity and this effect is illustrated by a report 
to RTE on 26th March by Dr Conor Murphy of 
Maynooth University that the winters of 
2013/2014 and 2015/2016 were the two 
wettest Irish winters in the last 300 years

• Another illustration is the late snowfall in 
Ireland on 18 th March as shown opposite, 
whilst the fox shown was imaged in Virginia 
USA on the second day of spring 2018
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E] Past evidence of a solar link to cold winters

Could it be just a coincidence that the 
cold winter of 2017/2018 is associated 
with a quieter sun ? Research reported 
in 2010 indicates this as very unlikely. 
This research by Michael Lockwood 
and others* found that the correlation 
between colder than average winters in 
England and low solar activity was 
statistically significant at the 99% 
level.
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* Reference: M. Lockwood et al. “Are cold winters in 
Europe associated with low solar activity?” 
Environmental Research Letters 2010, 5, 024001, 
published 10th April



F] Climate models overestimation of CO2's effect 
• The graph below shows how, once natural variations of El Nino type are filtered out, the models - as 

shown in grey - used to justify targets for reductions in CO2 emissions have since 2000 over-estimated 
warming from CO2 increase in the atmosphere when compared against actual temperatures : - - - - 
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Graphs from:
Scafetta 2017 et al. “Natural variability, part 
2: interpretation of the post 2000 temperature 
standstill” in The International Journal of 
Heat & Technology September 2017

This over-estimation means that 
some other factor or factors were 
co-contributors to 20th century 
warming ,  w i t h  t he  e v i de nc e 
pointing to solar activity variation 
[as measured by Hoyt & Schatten] as being 
the main factor, through modulating  
the flux of cosmic rays & dust 
reaching the atmosphere and their 
stimulation of cloudiness.



 

A full review of research since 2013 on 
climate change would almost certainly 
include a very comprehensive paper* by 
three scientists which concludes that 
“solar variability has been the dominant 
influence on Northern Hemisphere 
temperature trends since at least 1881”.  
The graph opposite from this paper shows 
the  very  c lose  cor re la t ion  be tween 
temperature  and a  measure of  solar 
variability that includes a wide range of 
factors [see note below graph] . 

*See : Re-evaluating the role of solar variability on Northern Hemisphere 
temperature trends since the 19th century by Willie Soon, Ronan Connolly 
& Michael Connolly in Earth-Science Reviews November 2015 pp. 409 - 452 and its 
page 18 for a full discussion of cosmic rays' potential for climate influence and Section 2 
for a full review of the merits & demerits of various measures of solar activity.

               For full references see Appendix B]
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Note:  The TSI measure used in this research - Hoyt & Schatten 1993 - covers 
much more than just irradiance and includes “sunspot-cycle amplitude, 
sunspot-cycle length, solar equatorial-rotation rate, fraction of penumbral 
spots, and the decay rate of the approximate eleven-year sunspot cycle” [Soon 
& Baliunas in chapter 11 of Climate Change The Facts 2017 ] 

Therefore this correlation includes NRSA with its potential to modulate 
cosmic ray induction of cloudiness and hence alter climate within short-ish 
timescales - see slide 14.

G The evidence of an overall link between solar variability & climate



 Conclusions from Climate Caution 

• The main message from the above pointers and related 
research is that the winter 2017-2018 confirms the extensive 
research* that climate science has both over-estimated the 
CO2 factor and under-estimated the solar factor.

   
and there follows a second message :

• That there could be actual global cooling* as current solar 
activity trend, as in the graph opposite, is in line with the 
predictions [see Appendix B] of a progressive move to a major 
minimum in solar activity, with both the direct [RHO] & 
indirect [NRSA] solar effects moving in the same direction.

       
• * See Appendix C for references. Much of this solar related research was 

published after the IPCC report of 2013, which explains why the solar 
factor has not yet received an appropriate level of general recognition.
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 Diagram from: Abdussamatov H. I. Grand 
Minimum of the Total Solar Irradiance 
Leads to the Little Ice Age, Journal of 
Geology & Geosciences 2013 2.2

* For an excellent 5 minute presentation about this prediction of a new 
Little Ice Age put the following into a Google search: 
“Youtube 2015 solar cycles Peter Temple Global cooling”



The Bottom Line conclusion

• Therefore the  bottom line would seem to be one of 
CLIMATE CAUTION and contingency planning for 
more severe winters in coming years [and see footnote]  

• Also to 'hasten slowly' with 'de-carbonisation' measures 
until climate science has had time: *to digest the implications 
of recent research on the solar factor, including the trend, as 
shown in the previous slide, towards an extended major solar 
minimum, and *to re-assess the relative sizes of the CO2 & 
solar factors 
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Footnote: Also contingency planning in case evidence accumulates to confirm the conclusions of *Soon et al (2015 )  and 
*Scafetta (2017) that solar variation and not CO2 increase was the dominant factor in 20th Century warming and a full 
review of climate change policy becomes necessary - a review that should include the major beneficial effects of higher 
CO2 levels on plant growth [reference Campbell et al., 2017 ] with the potential to transform the 'image' of CO2.



APPENDIX A –  Non-radiant solar activity's [NRSA] influence on climate 
• In December 2017 confirmation was published on a missing 

link in a process by which cosmic rays can stimulate  
cloudiness low in the atmosphere, with modulation of this 
effect by the NRSA - see Solar factor slide 3.

• This critical link in the cloud producing process is that 
ionisation by these cosmic particles makes it easier for ultra-
small particles to stick to others and grow large enough to 
form aerosols, leading to moisture bearing clouds low in the 
atmosphere. This is where where their cooling and 
precipitation effects are greatest – see process opposite.

•  The sun can modulate this cloudiness process. If it moves 
to a lower level of NRSA this allows more cloud nucleating 
high energy particles - a component of cosmic rays - to 
reach Earth from space, thereby causing extra cloudiness. 
This cools from less summer sunshine and in winter through 
less heat being distributed from the tropical zones .

• On the other hand higher NRSA deflects more such 
nucleating particles, resulting in warming from the reduced 
level of cloudiness – something that was a contributor to 
20th century global warming.
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Footnote: An Antarctic anomaly is that cloudiness changes have 
reverse climate effects there to the rest of the planet. This is due 
to the extreme surface whiteness of that continent, with clouds 
absorbing more solar energy than the surface but providing 
insulation in winter.



Appendix A continued
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The graph opposite from a presentation 
in March 2018 by Henrik & Jacob 
Svensmark shows the strong connection 
over a 30 year period [see next slide for 
linkage over a few days] between cosmic 
ray variations, as modulated by the 
non-radiant features of solar activity 
[NRSA], and their effect on the level of 
cover from low clouds. This is able to 
explain NRSA's link with temperature 
on timescales of days to decades.
    This controlling role of the NRSA 
is crucial to the theory of the solar 
factor because major variation in total 
solar radiant heat output - RHO - is 
slow and therefore only able to account 
for climate changes on timescales from 
about 50 years upwards. 



Appendix A continued 
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Clinching evidence for the link between variation in cosmic ray flux and the level of 
cloudiness comes from sudden and and short term decreases in this flux - known as 
Forbush decreases [see note below] - and their apparent effect on cloudiness within days, as 
shown by  -------in the diagrams below

Note on Forbush decreases

These arise from sudden and short 
term changes to the magnetic field of 
the solar plasma wind, which follow 
from ejections of material by the sun 
known as coronal mass ejecrions 
[CME's] - see Wikipedia for details:
https://en.wikipedia.org/wiki/Forbush_decrease



APPENDIX B Predictions of a Maunder or Dalton minimum in solar activity 
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* In 2013 in a BBC interview* Professor Mike Lockwood 
raised his prediction of a Maunder minimum from 10% 
to 25-30% and the less severe Dalton minimum as being 
‘more likely than not’ to happen 
       *The following inputs to a Google search should take you to this interview:
 “Michael Lockwood 2013 Dalton minmum BBC Blogs”

* In 2013 Dr Habibullo Abdussamatov assessed the sun 
as moving into a “Grand Minimum”, the decline phase 
of an approximately two century cycle that includes the 
direct effect of changes in solar heat output – see fig 
opposite from his 2013 paper showing forecast declines 
in both total solar output [RHO] & solar activity 
[NRSA] 

* A similar prediction to that of Dr Abdussamatov was 
made by Nicola Scafetta in 2012  

For an excellent 5 minute presentation about this prediction of a new 
Little Ice Age put the following into a Google search: 
“Youtube 2015 solar cycles Peter Temple Global cooling”
The adverse agriculural effects of consequent global cooling may be 
mitigated by the growth promoting feature of higher CO2 levels



APPENDIX C Primary references on the solar factor 
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