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This slide starts things off by 

showing just how ridiculous the 

concept of CO2 being the only 

significant climate driver really is. 

CO2 has been plotted on a scale 

that reflects that CAGW alarmist 

narrative. Through the entire 

Holocene, CO2 was essentially 

flat. All of those Holocene 

temperature fluctuations are 

caused by natural (i.e.: direct 

solar and indirect solar (ocean 

cycles, cosmic ray flux, etc.) 

forcings). Those natural forcings

have not been turned off just 

because the IPCC computer 

modellers have decreed it to be so.

Following the “Climate Change” story in the mainstream 

media shows just how married to Anthropogenic Global 

Warming (i.e.: CO2) the political, academic and media 

establishment are. They focus almost exclusively on their 

long term relationship with CO2.  Not surprisingly, they 

never want to discuss the other “Climate Change” 

relationships in their lives. To do so would ruin the idyllic 

fantasy world they have set up for themselves. Solar 

Activity and Cosmic Ray Flux are homewreckers and they 

(the Catastrophic Anthropogenic Global Warming 

(CAGW) alarmists) know it.

The simplistic and unscientific viewpoint that CO2 is the 

only significant climate driver would be laughable if it was 

not so dangerous. There is no empirical Temperature/CO2

data showing CO2 driving the climate on any statistically 

significant historical time scale. No empirical data, no 

scientific proof. This CSS will go through the historical 

data showing the relationships that Temperature has with 

Solar Activity and Cosmic Ray Flux. Those relationships 

exist on many different time scales and the CAGW 

alarmist crowd ignores them all by focusing on the 

Modern Temperature Record (MTR, 1850 to the present).

Cosmic Ray Flux (CRF) is primarily a function of Solar Activity on time scales that affect our lives. When the solar winds are strong, cosmic ray flux is 

low and vice versa. High cosmic ray flux cools the planet by stimulating additional low cloud cover. As we move further into the Grand Solar 

Minimum (GSM) and solar winds are weakening, the CRF will rise and global temperatures will fall. GSMs have not been kind to human life!

The Computer 

Models have 

essentially set the 

natural forcings to 

zero (OPS-22 –

Computer Models 

– Real Simple). 

Does the data 

justify the IPCC’s 

natural forcing 

assumption? No!!!. 

The Little 

Ice Age 

(LIA)

The Arctic/Greenland 

Temperatures (not shown 

here) have even more and 

higher magnitude 

fluctuations.

CSS-4

Milankovitch

Cycles

Strange how the Total Solar 

Activity (TSI)  follows the 

Antarctic Temperature 

Anomaly and the LIA 

occurs during the lowest TSI 

in the last 9,000 years (no 

help from CO2).

How did the temperature start rising out of the LIA before CO2? 

Oh yeah, those natural forcings the IPCC says are virtually zero.

No natural forcings here folks.

Nothing to see, just move along.



Cosmic Ray Flux

Inverted

SS - TA

1 2 3 4

1

2

3

4

Phanerozoic

Cosmic Ray Flux

Phanerozoic – Cosmic Ray Flux More detail? climatechangeandmusic.comCSS-12b
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[PDF] The Sun’s Role in 

Climate Change | 
Semantic Scholar

©-RJD-2021
The Cosmic Ray Flux effects are noticeable on a variety 

of historical time scales. Looking back over the 

Phanerozoic is probably the best place to start. Over that 

500 million plus year period, life has been abundant but 

subject to many global catastrophes. This discussion will 

focus on the deep ice ages and their relationship to 

Cosmic Ray Flux. Effectively, as the earth moves in and 

out of the Milky Way Galaxy’s spiral arms, 

temperatures appear to move up and down (inversely) 

with the Cosmic Ray Flux. When the earth is within the 

spiral arms, Cosmic Ray Flux is high and ice ages/colder 

periods are initiated as shown in the plots on either side 

of this discussion. Generally, the earth passes through a 

spiral arm every 150 million years and they last for tens 

of millions of years. The Ordovician/Silurian Period (#1) 

corresponds to the Perseus Spiral Arm. This was a deep 

cold period but relatively short. The latest Scotese 2021 

Phanerozoic temperature estimates are included on the 

following page for more context. The Permian Ice Age 

(#2, around 300 million years ago) was a much more 

pronounced cold period. That ice age was deep and long 

and lined up with our transit through the Norma Spiral 

Arm. The high Super Novae (SN) rates (to the right) are 

directly associated with the Permian cold. The next 

spiral arm transit was through the Scutum-Crux Arm 

(#3). The response here was muted when compared to 

the other ice age periods. However, the periods around 

150 million years ago were subjected to some brief 

periods of cold. Our solar system may have been above 

or below the galactic plane during this transit (which 

would have tempered the Cosmic Ray Flux). We are 

currently transiting the Sagittarius-Carina Spiral Arm 

(#4). And yes, we are in a deep ice age (despite our 

geologically brief interglacial warm period, the 

Holocene). There are no indications that we will be 

leaving the Pleistocene Ice Age anytime soon. And no, 

CO2 will not miraculously save us or our descendants 

from that fate. The natural forcings mentioned on the 

previous slide are much stronger than the CO2 forcing. 

Refer to CSS-7 – CO2 – The FECKLESS GreenHouse

Gas and CSS-10 – A Ride through the Cenozoic.

Cosmic Ray Flux generally increasing over the 

Cenozoic, more Cosmic Rays, more cloud 

cover, more cooling/glaciation.

Cenozoic

1 2 3 4

Ice Ages/Cold in Blue

ECO

Eocene Climate Optimum (ECO), a low cosmic ray flux

Pleistocene Ice Age (PIA), a high cosmic ray flux

PIA

Just a coincidence, 

move along, nothing 

to see here folks!!

1210.2963.pdf (arxiv.org)

The solar system/earth 

are moving in and out of 

the Milky Way Galaxy’s 

spiral arms and can be 

above or below (or 

within) the galaxy plane 

as well. All conditions 

that affect the Cosmic 

Ray Flux.

Cosmoclimatology: a new theory emerges (oup.com)

Henrik Svensmark The Cloud Mystery

https://www.semanticscholar.org/paper/The-Sun%E2%80%99s-Role-in-Climate-Change-Svensmark/dd7372bce56a5be1fd25984db031da9d9072bedd#paper-header
https://arxiv.org/pdf/1210.2963.pdf
https://academic.oup.com/astrogeo/article/48/1/1.18/220765
https://www.youtube.com/watch?v=ANMTPF1blpQ
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Cosmic Rays increase when the earth 

passes through the spiral arms (more 

stars), initiating the big ice ages (1, 2, 3 and 

4 in these figures) roughly every 150 

million years. CO2 is obviously not 

controlling the temperatures during the 

Phanerozoic. As with every other time 

scale, CO2 may be affecting the 

temperature but natural forces dominate 

and hide any CO2 effect.

Phanerozoic Data AnalysisCSS-12c
This slide was included to add to the discussion on the previous slide. I was able to find the updated 

electronic data sets for both the GEOCARB (GEOCARBSULF (2005)) and Scotese Temperature 

(Scotese (2021)) and no longer have to rely on screenshots from the internet for this time period. I had 

been using GEOCARB III and a temperature image from Dr. Scotese’s website. The cosmic ray flux 

(CRF) from Svensmark’s work was overlain above the Phanerozoic Temperature/CO2 plot showing the 

correlation between CRF and Temperature. Note that CRF correlates much better to temperature than 

the CO2 levels. The Permian Ice Age (during the Norma Spiral Arm transit) is the most prominent cold 

period. Followed by our current Sagittarius Spiral Arm transit (the Pleistocene Ice Age). The late 

Ordovician/Silurian Ice Age is very noticeable but the deep ice age duration was relatively short. The 

temperature and CRF fluctuations both stayed within some relatively tight ranges (not too hot or too 

cold after the deep ice age recovery, consistent with the relatively minor CRF fluctuations). That tight 

range carried right through the trip between Perseus and Norma. The Scutum-Crux Spiral Arm was 

relatively uneventful with respect to major cooling, but there was some visible minor cooling.

Perseus

Arm

Norma

Arm

Scutum

Crux

Arm

Sgr Carina

Arm

1210.2963.pdf (arxiv.org)

1 2 3 4

As mentioned on the previous slide, our 

solar system may have been above or below 

the galactic plane for this Spiral Arm 

transit (limiting the CRF magnitudes). This 

same situation may have applied to the 

Perseus Spiral Arm transit (just to a lesser 

extent). The data does show that CO2

reached its lows before temperature, but 

those lows occurred many millions of years 

before the temperature. If you believe that 

CO2 is responsible for the low ice age 

temperatures you also have to believe that 

the lag is millions of years.

Above

or

Below

the

Galactic 

Plane?

Within the Galactic Plane

Within the Galactic Plane

Below

or

Above

the

Galactic 

Plane?

The original 

GEOCARB III 

and 

GEOCARBSULF 

(w/o volcanics) 

are also plotted

1

2
3

4

If the lag is millions 

of years, CO2 is not 

a problem, let alone 

a “Climate 

Emergency”.

High CO2

High T
Low CO2

Low T Mid CO2

High T

Mid CO2

High T

Mid CO2

Low T

Low CO2

Low T
Low CO2

Low T

Mid CO2

High T

Low CO2 in an ice age is to be expected as the oceans take up CO2.

Dangerous CO2

Levels? NOT!

CO2 is not 

driving 

temperature!

Forecasted

http://www.image.ucar.edu/idag/Papers/Berner_phanozericO2.pdf
https://www.academia.edu/45154162/Invited_review_Phanerozoic_paleotemperatures_The_earths_changing_climate_during_the_last_540_million_years
http://scotese.com/
https://arxiv.org/pdf/1210.2963.pdf
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Figure 18. Measurements of δ18O over 

the last 200 Myr (coloured points) 

compared with SN history over the 

same period (red curve). Light blue 

data points are from Zachos et al. 

(2001) and grey circles are from 

Prokoph et al. (2008). The dark blue 

curve is an average of the grey points. 

The light blue points are offset by -2.5 

per mil relative to the grey data to 

take account of the provenance of the 

data from deeper water.

Cenozoic Data Analysis

North Atlantic Igneous Province (NAIP) Cenozoic – Temperature History
This slide focuses in on the Cenozoic time period. The Super Novae (SN) rate 

is indicative of the Cosmic Ray Flux (CRF). Throughout the Cenozoic, the 

CRF (i.e.: SN rates) was generally increasing as the global temperature 

dropped (as measured by the δ18O (Oxygen Isotope Ratio (O18/O16))). The 

charts and the discussion are included to emphasis the underlying downward 

pressure on global temperatures by our transit through the Sagittarius-

Carina Spiral Arm. The full Cenozoic climate story involves a whole lot more 

major and minor events (many of them highlighted on the chart to the right). 

I laid out a more detailed Cenozoic story in my recent post, CSS-10 – A Ride 

Through The Cenozoic.

The chart above comes from Henrik Svensmark’s work. His 

original plot (Figure 18) covered the last 200 million years. I 

cut and pasted the chart to show just the last 90 million 

years to fit on the page and fit better with the Cenozoic. CO2

levels are not plotted here, but their role (a very minor one) 

is discussed in detail in CSS-10. There is a lot of historical 

data showing the relationship between solar activity/CRF 

and the global temperature. The mechanism that powers 

that relationship will be discussed in the upcoming slides. No 

correlations are perfect but Solar Activity/CRF are far more 

important than CO2, since there is no empirical 

Temperature/CO2 data set showing CO2 driving the climate 

on any statistically significant historical time scale.

SvensmarkSolar2019-1.pdf (thegwpf.org)

1210.2963.pdf (arxiv.org)

https://arxiv.org/pdf/1210.2963.pdf
https://www.thegwpf.org/content/uploads/2019/03/SvensmarkSolar2019-1.pdf
https://arxiv.org/pdf/1210.2963.pdf
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When the sun spits out a CME, the solar wind’s speed and 

density increase, and the Cosmic Ray Flux (CRF) decreases 

because fewer cosmic rays enter the atmosphere (upper left). 

Cloud cover in turn decreases in response to the CRF decrease 

allowing more solar energy into the earth’s climate system. So, 

what happens in the opposite scenario where the sun goes into 

a prolonged period of lower solar activity (i.e.: can you say 

Grand Solar Minimum (GSM))? Well, the solar wind strength 

goes down allowing more cosmic rays to enter the earth’s 

atmosphere. Those cosmic rays create more low-level cloud 

cover and subsequently reduce the global temperatures. Some 

recent historical cloud cover and Cosmic Ray data are plotted 

directly to the left. The Cosmic Ray Flux goes up and down 

with the sun’s 11-year solar cycle. When TSI is high, CRF is 

low and vice-versa. Those very real effects are being ignored 

(intentionally and dangerously) by the IPCC CAGW alarmist 

crowd. Remember GSMs are not kind to humanity.

©-RJD-2021

ignored. That is a significant issue that the alarmist community has chosen to ignore. Historically, the computer 

models were physically limited to just the TSI (CMIP5 Protocol). The computer protocol was recently upgraded to 

CMIP6, which added in the solar forcing associated with Cosmic Rays (to be discussed shortly) and high energy 

Particles. As an aside, the MTR was modelled accurately during beta testing without any CO2 contribution (think 

about that for a minute). But all you alarmists can relax, the programmers are still capable of turning the new solar 

forcings down (or off). Not surprisingly, that is exactly what happened (i.e.: no sense messing with a good 

narrative). The IPCC uses a natural forcing of roughly 0.05 W/m2 (OPS-22 – Computer Models – Real Simple), 

effectively ignoring direct solar activity and its indirect influences (cosmic rays, ocean cycles, etc.). 

Forbush Decreases are a 

sharp drop in cosmic ray 

intensity associated with an 

increase in solar activity due 

to an event like a Coronal 

Mass Ejection. (CME). The 

chart directly to the left 

(Figure 2) shows the TSI effect 

from the September 2017 

CME (a drop of roughly 1.4 

W/m2, twice the simple math 

rise from 1750 to 2011, 0.7 

W/m2). That TSI drop would 

be recognized by the computer 

models, but the 1,000 times 

increase in X-ray energy and 

the 10,000 times increase in 

high energy particles would be

The plot directly to 

the right shows the 

(CERN) laboratory 

tests that confirmed 

Cosmic Rays can 

initiate aerosol nuclei 

growth and 

ultimately cloud 

growth.

TSI drop associated with a 

strong CME in September 

2017. Despite a drop in 

TSI, the actual energy 

reaching the earth can be 

far more significant than 

the TSI drop.

SvensmarkSolar2019-1.pdf (thegwpf.org)

Cosmoclimatology: a new 
theory emerges (oup.com)

https://www.thegwpf.org/content/uploads/2019/03/SvensmarkSolar2019-1.pdf
https://academic.oup.com/astrogeo/article/48/1/1.18/220765
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The Forbush Decreases also produce measurable temperature changes. A paper, put forward by A. Dragić et al looked at the change in Diurnal Temperature Range 

(DTR). “The rationale for this is the following: if cloudiness is high in the daytime, more sunlight is reflected back to space and the daily temperature maximum is lowered; 

in the nighttime, less infrared radiation from the earth surface is emitted into outer space and the daily temperature minimum is increased. Therefore - more clouds means 

lower DTR.” Figure 4 to the left shows the average DTR response associated with their list of Forbush Decreases. The upper plot averages all 184 FD events. The lower 

plot focusses in on the 81 FD events that were greater than 5%. There is an obvious response showing the link between cloud cover and cosmic ray flux. You would 

think that the IPCC would investigate that link in their quest to understand “Climate Change”. Sadly, they prefer to take a simplistic and ideological approach that 

fits their UN given mandate (and not a principled scientific approach). Focusing on CO2 is ridiculous (and unscientific). As I pointed out in my Open Letter 

Addendum, Climate is Complicated. The Central England Temperature (OPS-38) is the longest measured temperature record. Many factors are at play with CO2

The solar activity 

over the last 400 

years is shown in a 

little more detail to 

the right. More 

detail in my Open 

Letter, Addendum 

and OPS-21. 

NOAA is 

forecasting a GSM!

81 FD 

events

184 FD 

events

Low TSI

Lower Solar Wind Speeds

Higher Cosmic Ray Flux

Higher Cloud Cover

Lower Temperatures

High TSI

Higher Solar Wind Speeds

Lower Cosmic Ray Flux

Lower Cloud Cover

Higher Temperatures

GSM

Is coming!

being one of the more minor influences. 

The Maunder, Dalton and Centennial 

Minimums are all visible in that data. I 

am not going to get into detail on the 

CET here (refer to OPS-38). The solar 

activity (TSI) was pulled from the chart 

below. As with the rest of the Holocene, 

the temperature fluctuations over the 

last 400 years are not driven by CO2

exclusively. Even post-1950, the Ocean 

Cycles and Solar Activity have 

significant influence (more detail in 

CSS-7 – CO2 – The FECKLESS 

GreenHouse Gas). The 1970’s TSI dip 

caused “The Ice Age is Coming” scare, 

record NH Snowfall thru the low SSN 

cycle 24. What happens in Cycle 26 

(NOAA is forecasting NO sunspots)?

http://www.astrophys-space-sci-trans.net/7/315/2011/astra-7-315-2011.pdf
https://climatechangeandmusic.com/open-letter/
https://climatechangeandmusic.com/addendum/
https://climatechangeandmusic.com/central-england-temperature/
https://climatechangeandmusic.com/co2-the-feckless-greenhouse-gas/
http://www.sidc.be/silso/datafiles#total
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This slide does not include the Cosmic Ray Flux (CRF) data directly. However, the Solar Activity (Total Solar Irradiance, TSI) 

is a good proxy for the CRF. When TSI goes down, solar winds move to lower speeds and density. As a direct result, the 

atmospheric CRF increases (i.e.: more cosmic rays can and do enter the atmosphere). And based on the Forbush Decrease 

evidence, cloud cover (i.e.: albedo) also increases. With increased cloud cover, more solar energy is reflected directly back to

space and the planet ultimately cools. So, what are the important climate drivers over the pre-MTR Holocene? Solar Activity 

(longer term – Milankovitch Cycles, shorter term – CRF, High Energy Particles, Ocean Cycles, certainly not CO2. The shorter-

term items that will continue to affect us are very visible over the last few thousand years. It was not CO2 that gave us the 

Holocene, Minoan, Roman and Medieval Climate Optimums or the LIA (Wolf, Spörer, Maunder and Dalton Minimums) or any 

of the many dark ages. And as shown in the Phanerozoic discussion, the increased CRF is tied directly to the major ice ages. 

M
T

R
 (

0
 t

o
 -

1
7

0
)

©-RJD-2021

Unlike CO2, which does not have any empirical data to back up the CAGW narrative, Cosmic Ray 

Flux (CRF) does have empirical data (on both short and long historical time scales).

The June 2021 UAH 

temperature anomaly 

update just came in at 

-0.01 C. That is 

roughly the same TA 

as the original 

“Pause” that ran a 

full 13 years from 

2002 to 2015. CO2

appears to be a little 

FECKLESS.

More detail? 

climatechangeandmusic.com
OPS-37 – UAH Nov/20 Update

OPS-40 – UAH Jan/21 Update

TSI is falling

CRF is rising

Temperatures are cooling

Is it
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As mentioned on the graph below, the “Climate Change” discussion is very complicated. The simplistic, unscientific CO2

approach taken by the IPCC/CAGW alarmist crowd is ridiculous, childish and dangerous. This CSS is designed to show that 

CRF has played and is continuing to play a significant role in climate change. Does CRF act alone? No, but the CAGW alarmist 

assumption that CRF (and all the natural forcings (solar or otherwise)) is driven by idiotological UN directives that are more 

akin to religious belief than science. I showed a long time ago that the MTR could be easily modelled using only the AMO and 

TSI (as a proxy, Open Letter Addendum, OPS-8 – Basic Climate Model). More recently, the CMIP5 protocol was retired 

(which used the absolute TSI value as their solar forcing). Using the new CMIP6 protocol (which has CRF and High Energy 

Particle options included), beta test programmers were able to model the MTR with NO CO2. But you CAGW alarmists can 

relax, these climate geniuses quickly realized they could turn the solar options off (or at least way down) and save the Narrative.

©-RJD-2021Dr. John Christie put together a good comparison of the CMIP5 and CMIP6 models. I 

reviewed his video in my CSS-6 - John Christie - January 2021 post.

We do not need to waste 

our taxpayer money on 

unnecessary and 

uneconomic CO2 emission 

reduction. Mother Nature 

already has her plans in 

place to reduce global 

temperatures. 

#delaythegreen

OPPS-14 and OPPS-9

CAGW alarmists’ big failures are their continual compulsion to not address that 

temperatures fluctuate on many historical time scales with NO CO2 influence and the old 

standard, there is no empirical Temperature/CO2 data set that shows CO2 driving the 

climate on any statistically significant historical time scale. No empirical data, no scientific 

proof. No scientific proof, religious belief, not science. And despite the continued push by 

the high priests of computer modelling, computer models are not proof.

Cosmic Ray increases during each of the Solar Minimums shown here.
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Just remember, CO2 is a 

non-player pre-1950. The 

Minimums are all solar 

induced cold periods.

More detail? climatechangeandmusic.com

Predicted Sunspot Number And Radio Flux | 
NOAA / NWS Space Weather Prediction Center

NOAA’s Cycle 25 forecast is similar to Cycle 

24, but buckle up, their Cycle 26 screams 

GSM. Remember GSMs are

not kind to humanity 

and the CAGW 

alarmist Gods are still 

ignoring the natural 

(i.e.: solar) forcings.

Uh oh!
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