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ìőċƣШŔƚШљƣőĲШƚĦŔĲŰĦĲњШƣőċƣШƣőĲШÖ ШƣőŔŰťƚШƣőĲǃШљŸƽŰње
Did they buy it?

In 1989, the UN warned us 
that:
"entire nations could be wiped 
off the face of the Earth by 
rising sea levels if the global 
warming trend is not reversed 
by the year 2000." 

Sadly, we didn't listen and we 
were all "wiped off the face of 
the Earth" 26 years ago! Source: Associated Press, Jun 30, 1989. 

http://archive.today/S5kU6 

http://archive.today/S5kU6


ìőċƣШŔƚШљƣőĲШƚĦŔĲŰĦĲњШƣőċƣШƣőĲШÖ ШƣőŔŰťƚШƣőĲǃШљŸƽŰње
And how did they buy it?

United Nations

Founded in 1945

United Nations 
Environment

Programme (UNEP)
Founded 1972. Has 17 Sustainable 

Development Goals (SDGs)

Intergovernmental 
Panel on Climate 
Change (IPCC)

Co-founded in 1988 with 
the WMO

UN Framework 
Convention on Climate 

Change (UNFCCC)
Agreed at 1992 Rio Earth 

Summit

Annual Conference of 
the Parties (COP)

1995 to present

2015 Paris Agreement

Rio Summit 1992
Photo: Eduarado Dibaia/AP



fÂ99ќƚШ[ŔƖƚƣШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШы[ ÅШŸƖШ ÅΝЯШΝΦΦΜь

ÅOnly 374 pages & not too much jargon.
ÅRelatively easy to read & understand the entire report.
Å Included relevant scientists from all perspectives.
Å7ƨƣЯШĦŸƨũĬŰќƣШƖƨũĲШŸƨƣШƣőĲШƽċƖůŔŰŊШċƚШĤĲŔŰŊШƣŸƣċũũǃШŰċƣƨƖċũг

љ§ƨƖШŢƨĬŊĲůĲŰƣШŔƚШƣőċƣаШ
ÅGlobal-mean surface air temperature has increased by 

0.3°C to 0.6°9ШŸƻĲƖШƣőĲШũċƚƣШΝΜΜШǃĲċƖƚШявѐШ
ÅThe size of this warming is broadly consistent with 

predictions of climate models, but it is also of the same 
ůċŊŰŔƣƨĬĲШċƚШŰċƣƨƖċũШĦũŔůċƣĲШƻċƖŔċĤŔũŔƣǃЮњШ

т page xii, Working Group 1, AR1 (1990)

1990



ÑőĲШљƚĦŔĲŰĦĲњШƣőĲШÖ ШŸƽŰĲĬШŔŰШΝΦΦΜ

ÑőĲШÖ ќƚШƚĦŔĲŰĦĲ Actual science
Climate models say humans should have 
caused 0.5ᴈ global warming since 19th 
century

The 19th ĦĲŰƣƨƖǃШƽċƚШƣőĲШĲŰĬШŸŉШƣőĲШљxŔƣƣũĲШ
fĦĲШ ŊĲњЯШŔЮĲЮЯШċШƖĲũċƣŔƻĲũǃШĦŸŸũШĲƖċЮ

There has been 0.3-0.6ᴈ global warming 
since 19th century

That warming occurred in early 20th 
century т when CO2 was still low!

љbroadly consistent with climate modelsњ It was followed by 1940s-ΤΜƚШљŊũŸĤċũШ
ĦŸŸũŔŰŊњШ-  opposite of what models say!



fÂ99ќƚШÉĲĦŸŰĬШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШыÉ ÅШŸƖШ ÅΞЯШΝΦΦΡь

Å588 pages & a bit more jargon, but still possible for most 
to read & understand the entire report.

ÅÑőĲШƚĦŔĲŰĦĲШőċĬŰќƣШĦőċŰŊĲĬШůƨĦőЯШĤƨƣШƣőĲǃШťŰĲƽШƣőĲШÖ Ш
needed them to have some link to human activity.

ÅBut, an IPCC author, Dr. Benjamin Santer, had two 
unpublished papers that he hoped would be published 
soon. He gave an internal presentation to some of his co-
ċƨƣőŸƖƚШѼШĦŸŰƻŔŰĦĲĬШƣőĲůШőĲШőċĬШљŉŸƨŰĬШƣőĲШŉŔŰŊĲƖƓƖŔŰƣњЮ

љÑőĲШĤċũċŰĦĲШŸŉШĲƻŔĬĲŰĦĲШƚƨŊŊĲƚƣƚШċШĬŔƚĦĲƖŰŔĤũĲШőƨůċŰШ
ŔŰŉũƨĲŰĦĲШŸŰШŊũŸĤċũШĦũŔůċƣĲњШ

т page 4, Working Group 1, AR2 (1995)1995



?ƖЮШÉċŰƣĲƖќƚШůċŊŔĦċũШљŉŔŰŊĲƖƓƖŔŰƣњШƓċƓĲƖƚ

Paper 1 (published December 1995): Proposed that maybe human-caused sulphate pollution might have led to 
the observed cooling from 1940s-1970s. (Still not proof, but at least not debunked).

Paper 2 (published July 4, 1996): Claimed that his computer model was able to qualitatively replicate the 
atmospheric temperature trends from 1963-1987 weather balloons.



Post-AR2: Santer et al. (1996) debunked

Michaels & Knappenberger (1996) demonstrated that 
the region ƻŦ {ŀƴǘŜǊ Ŝǘ ŀƭΦ όмффсύΩǎ ǎŀƳǇƭŜ ǿƘƛŎƘ 
showed the strongest tropospheric warming over the 
1963ς1988 period (30ς60°S) actually showed a 
cooling trend when it was analysed over the full 
1958ς1995 period. The filled circles correspond to the 
data Santer et al. (1996) studied, whereas the hollow 
ŎƛǊŎƭŜǎ ǿŜǊŜ ƻǳǘǎƛŘŜ {ŀƴǘŜǊΩǎ ǎǘǳŘȅ ǇŜǊƛƻŘΦ

5ǊΦ {ŀƴǘŜǊΩǎ άŦƛƴƎŜǊǇǊƛƴǘέ ǎǘǳŘȅ ǘƘŀǘ ǿŀǎ ǳǎŜŘ ǘƻ ƧǳǎǘƛŦȅ !wнΩǎ 
άŀǘǘǊƛōǳǘƛƻƴέ ǎǘŀǘŜƳŜƴǘΦ {ŀƴǘŜǊ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ 
climate models predicted that carbon dioxide would lead to 
cooling ƛƴ ǘƘŜ ǳǇǇŜǊ ŀǘƳƻǎǇƘŜǊŜ όάstratosphereέύ ŀǎ ǿŜƭƭ ŀǎ 
warming ƛƴ ǘƘŜ ƭƻǿŜǊ ŀǘƳƻǎǇƘŜǊŜ όάtroposphereέύΦ IŜ ǘƘŜƴ 
compared the trends on the left panel to the 1963ς1988 
temperature trends derived from balloon measurements on the 
right panel. Although the two panels were not identical, Santer 
ŀǊƎǳŜŘ ǘƘŀǘ ǘƘŜ ōŀƭƭƻƻƴ ǘǊŜƴŘǎ ƘŀŘ ǘƘŜ ǎŀƳŜ άŦƛƴƎŜǊǇǊƛƴǘέΣ ƛΦŜΦΣ 
warming in the troposphere and cooling in the stratosphere.



Post-AR2: Santer et al. (1996) debunked
Multiple papers were published over the 
following years pointing out flaws in the 
Santer et al. (1996):

1. Michaels & Knappenberger (1996)
2. Weber (1996)
3. Legates & Davis (1997)
4. Singer (1999a)
5. Singer (1999b)

And the Santer et al. (1995) paper merely 
said that the 1940s-1970s cooling 
MIGHT have a human-caused 
explanation



ÑőĲШљƚĦŔĲŰĦĲњШƣőĲШÖ ШŸƽŰĲĬШŔŰШΝΦΦΡ

ÑőĲШÖ ќƚШƚĦŔĲŰĦĲ Actual science
Santer et al. (1995) offers a possible 
љőƨůċŰњШĦċƨƚĲШŉŸƖШΝΦΠΜƚ-70s cooling

Natural climate change offers a simpler 
and cleaner explanation

ÉċŰƣĲƖШĲƣШċũЮШыΝΦΦΣьќƚШĦũŔůċƣĲШůŸĬĲũШ
ƚőŸƽĲĬШƚŔůŔũċƖШљĦŸũŸƨƖƚњШƣŸШƣőĲШĤċũũŸŸŰШ
data for 1963-1988

ÑőĲШљƖĲĬĬĲƚƣњШƽċƖůŔŰŊШĦŸũŸƨƖШĦőċŰŊĲƚШƣŸШ
ĦŸŸũŔŰŊШљŊƖĲĲŰњШŉŸƖШΝΦΡΥ-1995

љdiscernible human influence on global 
climateњ

?ƖЮШÉċŰƣĲƖќƚШљƚůŸťŔŰŊШŊƨŰњШőċƚШљŊŸŰĲШŔŰШċШ
ƓƨŉŉШŸŉШƚůŸťĲњ



fÂ99ќƚШÑőŔƖĬШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШыÑ ÅШŸƖШ ÅΟЯШΞΜΜΝь

Å893 pages & more jargon. Many scientists would just read 
the sections relevant to their work. Most people just read 
љÉƨůůċƖǃШŉŸƖШÂŸũŔĦǃůċťĲƖƚњШыÉÂ~ьЮ

ÅÉċŰƣĲƖќƚШљŉŔŰŊĲƖƓƖŔŰƣƚњШőċĬШŊŸƣƣĲŰШƣŸŸШůƨĬĬǃгШ

ÅBut, a new IPCC author, Dr. Michael Mann, had published 
ċШőŔŊőШƓƖŸŉŔũĲШљőŸĦťĲǃШƚƣŔĦťШŊƖċƓőњШŔŰШΝΦΦΦШĦũċŔůŔŰŊШΝΦΦΥШ
was hottest year in 1000 years!

љfŰШƣőĲШũŔŊőƣШŸŉШŰĲƽШĲƻŔĬĲŰĦĲШċŰĬШƣċťŔŰŊШŔŰƣŸШċĦĦŸƨŰƣШƣőĲШ
remaining uncertainties, most of the observed warming over 
the last 50 years is likely to have been due to the increase in 
ŊƖĲĲŰőŸƨƚĲШŊċƚШĦŸŰĦĲŰƣƖċƣŔŸŰƚЮњ
т page 10, Working Group 1, AR3 (2001)

2001



ÂƖŸŉЮШ~ŔĦőċĲũШ~ċŰŰќƚШőŸĦťĲǃШƚƣŔĦťШŊƖċƓőШыΝΦΦΦь
Seemed to imply that temperatures had been 
steadily declining for at least the last 1000 
years up until around 1900. 

Then they suddenly started warming т like 
the blade of an ice hockey stick



Post-AR3: Mann et al. (1999) debunked
Multiple papers were published over the following years 
pointing out flaws in the Mann et al. (1999) hockey stick 
graph:

1. Broecker (2001)
2. Soon & Baliunas (2003)
3. Soon et al. (2003a)
4. Soon et al. (2003b)
5. McIntyre & McKitrick (2003)
6. Von Storch et al. (2004)
7. McIntyre & McKitrick (2005a)
8. McIntyre & McKitrick (2005b)
9. Von Storch et al. (2006)

~ċŰŰШĲƣШċũЮШĬĲŉĲŰĬĲĬШƣőĲŔƖШőŸĦťĲǃШƚƣŔĦťвШĤƨƣШŔƣШƽċƚШ
clearly the subject of scientific contentiousness!



Mann et al. (smoothed)
Esper et al. (smoothed)

Post-AR3: Mann et al. (1999) debunked
Meanwhile other proxy reconstructions were 
restoring the Medieval Warm Period (MWP) 
and Little Ice Age (LIA) to reality, e.g., 
ÅEsper et al. (2002) Science
ÅMoberg et al. (2005) Nature

1. Current Warm Period is similar to MWP
2. Recent warming = recovery from LIA?

MWP CWP

LIA

Esper et al. (2002)



Post-AR3: Mann et al. (1999) debunked
Meanwhile other proxy reconstructions were 
restoring the Medieval Warm Period (MWP) 
and Little Ice Age (LIA) to reality, e.g., 
ÅEsper et al. (2002) Science
ÅMoberg et al. (2005) Nature

1. Current Warm Period is similar to MWP
2. Recent warming = recovery from LIA?

Mann et al. (smoothed)
Esper et al. (smoothed)

MWP

 ŸƣĲаШÂƖŸǂǃШƖĲĦŸŰƚƣƖƨĦƣŔŸŰƚШƚőŸƨũĬŰќƣШĤĲШ
compared directly to instrumental 
reconstructions
ыƣƖĲĲШƖŔŰŊƚШċƖĲŰќƣШĬŔƖĲĦƣШƣőĲƖůŸůĲƣĲƖƚгь

CWP

LIA

Esper et al. (2002)

Moberg et al. (2005)

MWP

LIA

CWP



ÑőĲШљƚĦŔĲŰĦĲњШƣőĲШÖ ШŸƽŰĲĬШŔŰШΞΜΜΝ

ÑőĲШÖ ќƚШƚĦŔĲŰĦĲ Actual science
~ċŰŰШĲƣШċũЮШыΝΦΦΦьќƚШљőŸĦťĲǃШƚƣŔĦťШŊƖċƓőњШ
ƚőŸƽƚШΝΦΦΥШƽċƚШљőŸƣƣĲƚƣШǃĲċƖШŔŰШΝΜΜΜШ
ǃĲċƖƚњ

The hockey stick graph was shown to have 
been a flawed and erroneous 

љƣĲůƓĲƖċƣƨƖĲШƓƖŸǂǃШƖĲĦŸŰƚƣƖƨĦƣŔŸŰњ
Other temperature proxy reconstructions 

ƖĲƻĲċũШƣőĲƖĲШƽċƚШċШƚŔůŔũċƖШљ~ĲĬŔĲƻċũШ
ìċƖůШÂĲƖŔŸĬњШΝΜΜΜШǃĲċƖƚШċŊŸ

љmost of the observed warming over the 
last 50 years is likely to have been due to 
the increase in greenhouse gas 
concentrations.њ

Much (or even all) of the warming could 
have been a natural recovery from the 

ƖĲũċƣŔƻĲũǃШĦŸũĬШљxŔƣƣũĲШfĦĲШ ŊĲњ



fÂ99ќƚШ[ŸƨƖƣőШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШы ÅΠЯШΞΜΜΤШт ŰŸƣШљ[ Åњь

Å1007 pages & jargon-filled. Most people just read 
љÉƨůůċƖǃШŉŸƖШÂŸũŔĦǃůċťĲƖƚњШыÉÂ~ьШŸƖШƨƚĲШċƚШċШƖĲŉĲƖĲŰĦĲШ
ыũŔťĲШљencyclopediasњШŸŉШŸũĬьЮ

Å~ċŰŰќƚШőŸĦťĲǃШƚƣŔĦťШƽċƚШƚŔĬĲũŔŰĲĬЮ

Å7ƨƣЯШŰĲƽШƓũċŰаШÖƚŔŰŊШљ?ĲƣĲĦƣŔŸŰШѼШ ƣƣƖŔĤƨƣŔŸŰњШĦŸůƓƨƣĲƖШ
ůŸĬĲũШƚŔůƨũċƣŔŸŰƚШƣŸШћƓƖŸƻĲќШƣĲůƓĲƖċƣƨƖĲШĦőċŰŊĲƚШƽĲƖĲШ
љůŸƚƣũǃШőƨůċŰ-ĦċƨƚĲĬњЮ

љ~ŸƚƣШŸŉШƣőĲШŸĤƚĲƖƻĲĬШŔŰĦƖĲċƚĲШŔŰШŊũŸĤċũШċƻĲƖċŊĲШ
temperatures since the mid-20th century is very likely due to 
the observed increase in anthropogenic greenhouse gas 
ĦŸŰĦĲŰƣƖċƣŔŸŰƚЮњ
т page 10, Working Group 1, AR4 (2007)

2007



fÂ99Ш ÅΠќƚШљ?ĲƣĲĦƣŔŸŰШċŰĬШ ƣƣƖŔĤƨƣŔŸŰњШőŔŰĬĦċƚƣƚ
The main Global Climate Model (GCM) computer 
modelling groups were asked to contribute 
љhindcastњШƚŔůƨũċƣŔŸŰƚШƣŸШƣőĲШΟrd  Coupled Model 
Intercomparison Project (CMIP3)

Å 25 models modelled increasing CO2

Å 19 of the 25 models also included either (a) 
changes in Total Solar Irradiance (TSI) or (b) 
ƻŸũĦċŰŔĦШċĦƣŔƻŔƣǃШŸƖШыĦьШĤŸƣőШċƚШљŰċƣƨƖċũШ
ŉŸƖĦŔŰŊƚњШ(pink envelope)

Å 5 models were re-ƖƨŰШƨƚŔŰŊШљŰċƣƨƖċũШŸŰũǃњШ
(blue envelope)

Black line shows the HadCRUT3 instrumental 
љŊũŸĤċũШƣĲůƓĲƖċƣƨƖĲШċŰŸůċũǃњ

Black line deviates from blue after 1960s

!ŘŀǇǘŜŘ ŦǊƻƳ Lt// !wпΩǎ CƛƎǳǊŜ {taΦпΦ ¢ƘŜ ōƭǳŜ ŜƴǾŜƭƻǇŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ 
ǊŀƴƎŜ ƻŦ ƘƛƴŘŎŀǎǘǎ ŦǊƻƳ ǘƘŜ р ƳƻŘŜƭǎ ǘƘŀǘ ǘŜǎǘŜŘ άƴŀǘǳǊŀƭ ƻƴƭȅέ ǎŎŜƴŀǊƛƻǎΦ 
The pink envelope describes the hindcasts of the 19 models that tested 
άƴŀǘǳǊŀƭ ŀƴŘ ŀƴǘƘǊƻǇƻƎŜƴƛŎέ ǎŎŜƴŀǊƛƻǎΦ ¢ƘŜ ōƭŀŎƪ ƭƛƴŜ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŘŜŎŀŘŀƭ 
mean global temperature anomaly according to the HadCRUT3 dataset.



Post- ÅΠаШìĲƖĲШƣőĲШ9~fÂΟШљŰċƣƨƖċũШŉŸƖĦŔŰŊƚњШĦŸůƓƖĲőĲŰƚŔƻĲе

The CMIP3 models only considered two possible 
mechanisms for natural climate change:
1) 2-3 year cooling ŉƖŸůШљƚƣƖċƣŸƚƓőĲƖŔĦњШƻŸũĦċŰŔĦШ

eruptions like Mt. Pinatubo (1991)
2)  Warming or cooling from direct increases or 

decreases in Total Solar Irradiance (TSI)

But, researchers had been looking at many more 
subtle mechanisms for natural climate change:
Å Indirect solar influences
ÅChanges in oceanic & atmospheric circulations
ÅCloud cover changes



How well do we know how TSI has changed?
Before the satellite era (up to 1978)
No way of directly recording changes in the total solar irradiance (TSI). fŰƚƣĲċĬЯШƽĲШƨƚĲШљƚŸũċƖШ
ƓƖŸǂŔĲƚња
1. Sunspot numbers т possible since Galileo (1610-now)
2. Cosmogenic isotopes (14C, 10Be) т multi-ĬĲĦċĬċũШĦőċŰŊĲƚШŔŰШљƚŸũċƖШƽŔŰĬњ
3. Other solar proxies, e.g., changes in sunspot shadow (umbra:penumbra), solar radius, 

geomagnetic records

Sunspot cycles
1. Rise & fall every 8-14 years 
2. Average cycle = 11 years
3. Sunspot minimum = zero 

sunspots (several months)
4. Sunspot maximum is 

different each cycle

Note: sunspots are dark patches, but 
high sunspot activity = high TSI



How well do we know how TSI has changed?



Post-AR4: Was the CMIP3 TSI record good enough?



ÑőĲШљƚĦŔĲŰĦĲњШƣőĲШÖ ШŸƽŰĲĬШŔŰШΞΜΜΤ

ÑőĲШÖ ќƚШƚĦŔĲŰĦĲ Actual science
9ŸůƓƨƣĲƖШůŸĬĲũШљőŔŰĬĦċƚƣƚњШƽŔƣőШ
љŰċƣƨƖċũШċŰĬШċŰƣőƖŸƓŸŊĲŰŔĦШŉŸƖĦŔŰŊƚњШĦċŰШ
explain global warming up to present.

ÑőĲШŸŰũǃШůĲĦőċŰŔƚůШŉŸƖШљŰċƣƨƖċũШŊũŸĤċũШ
ƽċƖůŔŰŊњШƣőĲШůŸĬĲũƚШĦŸŰƚŔĬĲƖĲĬШƽċƚШ

long-term increases in TSI
7ƨƣЯШљőŔŰĬĦċƚƣƚњШƽŔƣőШљŸŰũǃШŰċƣƨƖċũШ
ŉŸƖĦŔŰŊƚњШĦċŰќƣШĲǂƓũċŔŰШany warming after 
1960s

  É ќƚШ 9Åf~ШƚċƣĲũũŔƣĲШÑÉfШĬċƣċШƖĲƻĲċũШ
long-term changes in TSI not captured by 

ƣőĲШƚƨŰƚƓŸƣШŰƨůĤĲƖШљƚŸũċƖШƓƖŸǂǃњ
љMost of the observed increase in global 
average temperatures since the mid-20th 
century is very likely due to the observed 
increase in anthropogenic greenhouse gas 
concentrations.њ

Combining ACRIM with solar proxies, TSI 
can explain most of the warming in terms 

of natural climate change 



fÂ99ќƚШ[ŔŉƣőШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШы ÅΡЯШΞΜΝΟЯШŰŸƣШљ[ Åњь

Å1552 pages & jargon-filled. Again, most people just read 
љÉƨůůċƖǃШŉŸƖШÂŸũŔĦǃůċťĲƖƚњШыÉÂ~ьШŸƖШƨƚĲШċƚШċШƖĲŉĲƖĲŰĦĲШ
ыũŔťĲШљencyclopediasњШŸŉШŸũĬьЮ

ÅAuthors selectively cherry-picked the literature to avoid 
addressing any of the concerns we discussed before. 

ÅFor the CMIP5 follow-up to CMIP3, only one TSI 
reconstruction was considered: Wang 2005+PMOD

љfƣШŔƚШextremely likely that human influence has been the 
dominant cause of the observed warming since the mid-
ΞΜƣőШĦĲŰƣƨƖǃЮњ
т pg. 17, Working Group 1, AR5 (2013), emphasis in original2013



fÂ99ќƚШ[ŔŉƣőШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШы ÅΡЯШΞΜΝΟЯШŰŸƣШљ[ Åњь

Basically the same idea as AR4. This time they had lots of groups contributing 
models т but all told to use the same TSI for the 1850-2012 period.

љ ċƣƨƖċũШŉŸƖĦŔŰŊƚШŸŰũǃњљ ċƣƨƖċũШѼШ ŰƣőƖŸƓŸŊĲŰŔĦњ



Post-AR5: Soon, Connolly & Connolly (2015)



Post-AR5: Soon, Connolly & Connolly (2015)

Only TSI reconstructions in CMIP5 were:
(a) Very flat
(b) Showed a decrease since 1950s

Only Wang et al. (2005) for 1850-2012

But, we found other TSI reconstructions 
that were available т some had even been 
used in CMIP3



Post-AR5: Soon, Connolly & Connolly (2015)
The Urban heat island problem

1. Urban areas warmer than surrounding countryside
2. Urban areas only 2-3% of total land area
3. But, more than half of weather stations are urbanized
4. Most of the longest station records are urbanized 

stations

cŸƽШůƨĦőШŸŉШƣőĲШљŊũŸĤċũШƽċƖůŔŰŊњШŔŰШƣőĲШљŊũŸĤċũШ
ƣĲůƓĲƖċƣƨƖĲШƖĲĦŸƖĬƚњШƣőĲШfÂ99ШƨƚĲĬШƽċƚШљũŸĦċũШ
ƽċƖůŔŰŊње

The IPCC has been insisting since AR2 that urbanization 
bias is less than 10% of the total warming & therefore too 
small to care about

In Soon et al. (2015), we showed urbanization bias was 
contributing up to 38% of the warming!



Post-AR5: Soon, Connolly & Connolly (2015)

Combining the UHI & TSI problems
ìőĲŰШƽĲШĦŸůƓċƖĲĬШŸŰĲШŸŉШƣőĲШљŉŸƖŊŸƣƣĲŰњШÑÉfШƖĲĦŸŰƚƣƖƨĦƣŔŸŰƚШƣŸШŸƨƖШ ŸƖƣőĲƖŰШcĲůŔƚƓőĲƖĲШƖƨƖċũШ
temperature record, we found a pretty remarkable match!

Dr. Willie Soon has discussed this paper & results in more detail at the 2015 ICCC10 conference:
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/ 

https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/
https://climateconferences.heartland.org/willie-soon-iccc10-panel-1/


Post-AR5: Soon, Connolly & Connolly (2015)



ÑőĲШљƚĦŔĲŰĦĲњШƣőĲШÖ ШŸƽŰĲĬШŔŰШΞΜΝΟ

ÑőĲШÖ ќƚШƚĦŔĲŰĦĲШыrepeat of 2007!) Actual science
9ŸůƓƨƣĲƖШůŸĬĲũШљőŔŰĬĦċƚƣƚњШƽŔƣőШ
љŰċƣƨƖċũШċŰĬШċŰƣőƖŸƓŸŊĲŰŔĦШŉŸƖĦŔŰŊƚњШĦċŰШ
explain global warming up to present.

Those computer models only considered 
one of 8 available TSI reconstructions

7ƨƣЯШљőŔŰĬĦċƚƣƚњШƽŔƣőШљŸŰũǃШŰċƣƨƖċũШ
ŉŸƖĦŔŰŊƚњШĦċŰќƣШĲǂƓũċŔŰШany warming after 
1960s

ÑőĲШfÂ99ќƚШŊũŸĤċũШƣĲůƓĲƖċƣƨƖĲШƣŔůĲШƚĲƖŔĲƚШ
is significantly affected by urbanization 

bias (growth of UHI)
љIt is extremely likely that human influence 
has been the dominant cause of the 
observed warming since the mid-20th 
century.њШыŰŸƽШůŸƖĲШĦŸŰŉŔĬĲŰƣгь

Using a different TSI reconstruction, 
changes in solar activity can explain most 
ŸŉШƣőĲШƽċƖůŔŰŊШŸŉШљƖƨƖċũ-ŸŰũǃњШ ŸƖƣőĲƖŰШ

Hemisphere



Post-AR5: Connolly et al. (2021)

Å23 co-authors
Å14 countries



Post-AR5: Connolly et al. (2021)

ÅWe revised & updated our Northern Hemisphere rural record.
ÅÑőĲШƚƣċŰĬċƖĬШљċũũШƚƣċƣŔŸŰƚњШċƓƓƖŸċĦőШƨƚĲĬШĤǃШfÂ99ШċĬĬƚШΟΦӖШĲǂƣƖċШƽċƖůŔŰŊ
ÅSo, no, the IPCC is wrong to claim UHI < 10%! Urbanization could be up to 39%!



Post-AR5: Connolly et al. (2021)
Our rural-only record 
also matches very well 
with independent 
estimates



Post-AR5: Connolly et al. (2021)

Å In Soon et al. (2015), we identified 8 TSI 
reconstructions were available to CMIP5

Å Connolly et al. (2021), we identified 16!

Å ΥШŸŉШƣőĲШΝΣШƽĲƖĲШљũŸƽШƻċƖŔċĤŔũŔƣǃњЯШŔŰĦũƨĬŔŰŊШ
the Wang et al. (2005) used by CMIP5



Post-AR5: Connolly et al. (2021)



Post-AR5: Connolly et al. (2021)



Post-AR5: Connolly et al. (2021)

ÅWhen we tried to fit any of the Northern Hemisphere temperature 
records using either the IPCC AR5 (Wang et al., 2005) or proposed 
AR6 (Matthes et al. 2017) TSI reconstruction, then TSI could only 
explain 20-25% of the long-term warming.  (Supports IPCC claim)

ÅBut, if we used any of the high variability TSI reconstructions, we often 
found a huge role for the sun, e.g., 
üHS93 explains 98% of rural-only
üBard 2000 explains 100% of SST & 77% of the urban+rural land
üE2018 = 50:50 mix

ÅConclusion: Depending on the choice of TSI reconstruction and 
ƽőĲƣőĲƖШÖcfШŔƚШċĦĦŸƨŰƣĲĬШŉŸƖЯШǃŸƨШĦċŰШŊĲƣШċŰǃШƖĲƚƨũƣШŉƖŸůШљŊũŸĤċũШ
warming is mostly human-ĦċƨƚĲĬњШыfÂ99ШĦũċŔůьШƣŸШƣőĲШŸƓƓŸƚŔƣĲЯШŔЮĲЮЯШШ
љŊũŸĤċũШƽċƖůŔŰŊШŔƚШůŸƚƣũǃШŰċƣƨƖċũњ



fÂ99ќƚШÉŔǂƣőШ ƚƚĲƚƚůĲŰƣШÅĲƓŸƖƣШы ÅΣЯШΞΜΞΝЯШŰŸƣШљÉ Åњь
Å 2409 pages & jargon-filled. Most just read (SPM) or use as a 

reference book.

Å The concerns of Soon et al. (2015) & Connolly et al. (2021) were 
completely ignored. They insisted UHI<10%.

Å Interestingly, they selectively cited Connolly et al. (2019) as 
љƚƨƓƓŸƖƣŔŰŊњШƣőĲŔƖШĦũċŔůƚШŸŰШƚŰŸƽШĦŸƻĲƖШт a deliberate distortion.

Å For the CMIP6 follow-up to CMIP5, only one TSI reconstruction was 
allowed: Matthes et al. (2017)

Å љfƣШŔƚШƨŰĲƕƨŔƻŸĦċũШƣőċƣШőƨůċŰШŔŰŉũƨĲŰĦĲШőċƚШƽċƖůĲĬШƣőĲШċƣůŸƚƓőĲƖĲЯШ
ŸĦĲċŰШċŰĬШũċŰĬЮШявѐШ

Å Global surface temperature was 1.09 [0.95 to 1.20] °C higher in 
2011т2020 than 1850тΝΦΜΜЮШявѐШ

Å The likely range of total human-caused global surface temperature 
increase from 1850т1900 to 2010т2019 is 0.8°C to 1.3°C, with a 
best estimate of 1.07°9Юњ

т pg. 4-5, Working Group 1, AR6 (2021)
2021


