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Minoan rock art at Vigdel beach, near R%ge, at Sola.
Note the Shaman with @xe (right) and the boat (lef(Phota M. Hovland).

The Holocene climate change story:

Witnessed from Sola, Norway.
Part 1
Martin Hovland MSc PhD, FG&
Abstract

The Holocene timgeriod on the geological time scale is defined as the period following the last
glaciation, about 14,000 to 190 years ago, until the present+ RORFHQHY DIWHU WKH
MKDORVY HQWLUH DQG pFHQRY QHZ SOWKRXJIK WKLV LV [
important and defining period for the immigration and settlement by modern huidanso (
sapien$ to northern Europe/Scandinavia.

The county of Sola, just south of Stavanger,-S@fway, has a rather unique geographical locality
and physiography of loying country on the North Sea coast, it became accessible fordogg
hunter gathererdue to early dglaciation in the Mesolithic (middle stone age}, Bh600 year8P,

and thereatfter, for nomads and settlers in the Neolitleie Stone age) and Minoan (brongen

The early presence of humans at Sola has provided archaeologists omharttis of traces and
artefacts that tell a story of the waxing and waning of settlers, followed by abandonment and
resettling,- up through the ages, mainly due to shifting climate throughout the Holocene.

This story is patched together in six installtseland renders a crude narrative based on the
archaeological evidence and what we know about the shifting physical environment surrounding
Sola. We start with a description of the ygedtlement period, and follow as best possible where and
how the settlexarrived with small glimpses of culture from the Mesolithic, through the Neolithic,

to the Minoan, ending with the age of the Vikings.

The parts will cover the following aspects:
Part T General introduction to the series.

Part 2 Transition from intergicial (Eem) to glaciation (Weichsel), to the current interglacial
period, Holocene, including changing desels: transgressions and regressions.

Part 3 The very first Mesolithic settlers at Solafirst ever settlement oHomo sapiensn SW
Norway.

Pat 4. The mysterious Bronze Age (Minoan): Ledgstant, wealthy visitors (or climate refugees).
Part 5 Denser populations in the Iron Age: Agriculture and the first village.
Part 6 The Viking age at Sola: Mighty Erling Skjalgsson and his wife Astrid.

A Submittel 202011-11. Accepted2021-:07-03. Reviewedby E. Roaldsethttps//doi.org/10.53234/scc202111/213
Science of Climate Change 127



Introduction

7TKH FRXQW\ RI 6ROD Figurdl) locatéd in $odstal Norway has a long and rich
history of archaeological finds that date back to when Norway was first populated, immediately
after the Weichselian glaciation. This glaciation culated during the Last Glacial Maximum
(LGM), about 19,000 years BP. The warming started then, and continued for about 6,000 years
before a short, new glaciation pulse arrived, during the Younger Dryas (YD), 12,800 years BP. This
1200 year long, brutallyadd period, caused the fastreating glaciers to suddenly stop, and re
advance, leaving tetale morainic ridges along the advancing ice margin throughout Scandinavia
and Siberia (Mangerud, 2021). The nearesti@rainic ridge, to Sola, occurs in thedefjord,

about 30 km inland.

Figure 1. The situation in Europe during the Last Glacial Maximum (LGM), about 19,000 BP.

. —

In Figurel, the red dot shows Sola (S), then located beneath some hundreds of metres of ice and
snow. It is known tbW p7KH QRUWK (XURSHDQ LFH VKHHWY UHDFKHG
and still further south during earlier ice ages (Vorren & Mangerud, 2006). Tundra and steppe/park
ODQG FRYHUHG PRVW RI (XURSH LQFOXGLQJ SD&WYV/RD®@®&H
H$J G HUL Bdure?)HGhaffney et al., 2007; Hammer et al., 2016). An exotic ice age fauna with
mammoth, woolly rhinoceros and reindeer lived on the tundra and steppes all the way south to the
Mediterranean, where éarhumans also lived ahhunted(Modified from Andersen & Borns,

1994; parts of the original drawing shown in the inset).

Presenday Europe received much of its most recent sediment cover during the Weichselian ice
age. The glaciers left a blanket of glacial deposits, and targetities of sand and gravel supplied

by glacial rivers. Also, strong winds, partly generated over the glaciers, spread sand and fine
grained silt/loess over much of the tundra and steppe beyond the glaciers. The climate was
extremely cold, particularlgduring winters and in areas adjacent to the ice sheet and over the pack
ice that covered part of the North Atlanti€igure 1 shows wintesice conditions in the north
Atlantic Ocean. Note that parts of the North Sea were dry land because of the muciekvesel
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(about 120 metres) during the LGM, when some of the ocean water was tied up in the ice masses
over Europe and America and other smaller glaciers the world over.

Because Sola becamedftee just before the new cold spell, the YD, and becausdatated on a
low-lying coast with inlets, bays, small islands and calm beaches, the first human artefacts and
traces are dated from around 11,000 BP. However, there are no suggestions of proper settlements in
Sola before a couple of thousand years later

Along the SWNorwegian coastline, includingo®, there is a deeper troughhet Norwegian
Trough, seeKigure?2), that hindered people walking onto our coast earlier. They needed vessels to
bring them over, or they had to cross over on the ice, dureyitiiters.

Recent archaeological excavations have unraveled an interesting and complex history of the
settlement at Sola. It provides a chronology of events that, combined with scarce global temperature
proxy information, can be used to reconstruct thalitmms facing the settlers through the Stone

Age (Neolithic) and the Bronze Age (Minoan) up until the Iron Age, around 3,000 BP.

The main objective of this set of six short essays is to provide-bdaetl narrative of the climatic
and environmental cinges at one of the very first Scandinavian locations settled by human beings
and how they developed through parts of the Holocene.

Figure 2. Map of southern Norway showing the location of the Sola county.

In Figure2, nRWH WKH PLI1RURMKJIKH WKDW LV FXUUHQWO\ D WR
seafloor. Whereas other parts of the North Sea were dry land during the LGM, this trough was
water ILOOHG DQG PXVW KDYH EHHQ FURVVHG E\ WKH ILUVW
20 DQG P'RIJJHU /DQGYT IXUWKHU VRXWK QRW VKRZQ ZHUH
have trekked, hunted and lived before arriving at Sola after crossing the Norwegian Trough,
probably in skircovered framework boats (such as known from Greentagd,umiaks
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Figure 3. The current county of Sola.

Figure 3is apanorama view from the nortast is overlooking the central Sola county. The view is
towards the west and s, where the Weichselian ice cap melted away early in the Holocene,
around 14,000 years ago, well before the Younger Dryas glaciation pulse. The water body to the
right is the fjord Hafrsfjord, which was dry land, also after the ice had melted, fousatib years

or so. The sekevel was much lower during the LGM (by about 120 m), and did nahréze
current level before 8,000 BP. The two arrows point at important archaeological locations in
Sola, R=R%ge, and T=Tjora (Photo by M. Hovland).

Figure 4. The current county of Sola.

Figure4 is a Google Earth oblique view of Sola County from the west. The county borders are
shown, with the cities Stavanger (St) and Sandnes (Sa) also indicated. Notice the Hafrsfjord and
two large sandff HDFKHVY 6ROD %HDFK DQG +HOOHVW; %HDFK 7KH

the locations Tjora and R¥ge, respectively.
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A short preview: ‘Once upon a time....’

Once upon a time, there was a fine beach facing seesh, overlooking the great North Séathis
part of the ocean, there is a wawater current flowing northwards, called the Gulf Stream. It
provides this Sola beach with a mild and pleasant climate, also during most of the winter months.

Not many years after the great ice sheet thawed; dwan Sola, hunter gatherers arrived at its
shores and survived by hunting reindeer and other game along the glaciers in the mountains nearby.
They arrived in their skitovered boats from the other side of the Norwegian Trough, from the
sandy stretcheslo ODQG FDOOHG pu$JGHULDY DGMDFHQW WR pu'RJJHU
bottom of the North Sedigurel). At Sola they found plenty of fish, shells and birds around the
small islands and numerous inleBgure2). In the nearby fjords thewgere larger prey, like seals

and small whales, where the nutrieith meltwater from glaciers mixed with seawater. Polar bears

are also known to have wandered around in the vicinity of the glaciers and bz fjords to

the east and north of Sola.

Hunter gatherers only lived at one place over short periods of time, before moving on. They lived in
whatever shelter they could find, as there were no trees on the tundra. Therefore, the only signs of
their existence, now, are the accumulation of stagltsbones left in and around the caves and-rock
VKHOWHUV pKHOOHUVY ZKLFK WKH\ RFFEXSLHG

Then, after some hundred years, bushes and small trees including birch started growing in the
region. This is when putative settlements probably appear at Sola. &agskd early finds, one
reckons that people settled and stayed at Sola from around 8,500 BP. At this time, the temperature
had risen considerablyFigure 5), and the ice had retreated far back into the inland valleys and
flords and the high mountains. the same period, from the Younger Dryas glaciation pulse, the
seawater level had risen, little by little.
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Figure 5. The green curve shows the approximate regional average temperature deviation
from the current average temperature (0 jC, horizontal loh@)jng the Holocene.

The curvein Figure5 is based on evidence from terminal moraines, palynological data, and tree
limits at glaciers in sout HVWHUQ DQG ZHYVMmbstWwithel RadtNonwedian glaciers
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disappeared during the early Holocene Hypeimal interval (ca. 8,000 to 6,000 BP) and were
reformed about 5,000 BP 1HVMH 'DKO 1/ IHROLWKLFXP 2
BA=Bslling, Aller¢d; YD=Younger Dryas; PB=PreboredB=Boreal; LIA=Little Ice Age. The

figure is modified fromFigure2 in Nesg & Dahl (1993).

Suddenly,however just as people had settled here for 3 to 4 generations, a terrible natural disaster
RFFXUUHG 7KLV p*UHDW &DWDVWURSKHY KDSSHQHG DV WK
north. It must have killed many, if not maxtthe settlers and frightened them from living along the
coast. They would probably have been scared away from the coastal areas for some time (perhaps
for one generation or so). The Great Catastrophe has been dated to 8,150 BP and was a consequenc
of atsunamilike wave that struck the Norwegian coastline from off#Hmtway in the nah and as

far south as Denmark.

This very brief outline of the first settlers arriving at Sola provides a simple narrative, which we
shall now add more details to. One malgo ask: Why is it that Sola had some of the earliest
settlements in northern Scandinavia? It is likely because this location could have been one of the
very first open gateways into northern Scandinavia, which was free of ice immediately after the
YD.

What is a tsunami wave?

There is no doubt that a huge tsundike wave hit the coastline from Norway and southwards as

far as Lindesnes, southern Norway, 200 km south of Sola. It occurred sometime close to 8,150 years
ago. The wave was triggered by one tbé greatest submarine avalanches ever known, the
MEWRUHJJID 6 QG808 m&treDwdter depth, west of Tr¢ndelag, Norway (Bugge et al., 1988;
Bondevik, 2003). This sudden disruption of the seafloor lead to a sudden pulse on the sea surface
that indwced the wave, which started migrating in all directions from the epicentre of the slide.
Although these waves may only have &2 m amplitude out on the open ocean, they rise rapidly

up to 10 £15 m as they travel towards shallower water near the cblastever, their most
destructive aspect is their speed. Having very long wavelengths, their speed across the sea surface
can reach over 150 km/h. We will return to this incident later.

Now, let us take a more thorough look at the climate, the physiologyhe&ndteraction with
humans and their development. What was it like to be early settlers at Sola, and how did society
develop here, during the earlgnd midHolocene? Archeological studies and finds have some of
the answers.

The Last Ice Age (Weichsel)at Sola: ice landscape devoid of people

The Quaternary period comprises the time interval from around2.million years ago until the
present day. This period is characterized by a multiple of-segke glaciations and relatively short
warm intervalscalled interglacial periods, between each glaciation.

The latest interglacial (warm) period, which is still ongoing, is called the Holocene. The onset of the
Holocene is marked by a global drastic temperature increase of an estimated 7 jC at théeend of t
YD, about 11,600 BP. This sudden warming occurred over a short period of only a few decades.
Since then, the Holocene climate has been stable by comparison with the preceding glacial period.

During the LGM, the glaciers and ice sheets covered the wifi@eandinavia, parts of the northern
European continent, parts of the North Sea, most of the UK, Iceland, the Barents Sea, Svalbard, and
parts of northern Siberi&igurel).

,Q DGGLWLRQ -WHRV WHHQQXWWEBHDQ LFH VKH Hni&tdus $thidlHaddH Z H U
ODUJH LFH VKHHWYVY WKDW KDG IRUPHG 7KH ODUJHVW RQH
America, including the whole of Canada and Greenland (Andersen and Borns, 1994).
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The development dflomo sapiengmodern humans) occurred dugithis Weichselian, last glacial
period, mainly in Africa, around 130,000 BP. Some of the humans migrated east and northwards
into Europe around 45,000 BP, e.g., about 20 thousand years before the transition into the Holocene
interglacial period. This mearthat the people who eventually migrated and settled in Norway and
Scandinavia around 10,000 BP, were the very first humans to occupy this northern part of the world
(Gibbons, 2021).

During the glaciation period, some of these humans lived in caves oorttieent, further south,
as graphically, and briefly described by Ann Gibbons (2021):

The four VWRU\ ODEV\ULQWK RI JDOOHULHV LQ %XOJDULDTYV ¢
magnet for all sorts of humans. Neanderthals came first, more than 50,000agears

and left their characteristic Mousterian stone tools among the stalagmites. Next came

modern humans in at least two waves; the first littered the cave floor with beads and

stone blades stained with ochre, about 45,000 years ago. Another group eatjled

36,000 years ago with even more sophisticated artefacts

Leading up to the Weichselian Last Glacial Maximum

Why and how did the Weichselian glaciation originatand why did the humans arrive only
around 10,000 years BP to northern Scandinavia&dboess these questions, we step even further
back in time, and look at the general climatic development from around 2.5 million years BP.

Paleoclimatologists, e.g., geologists and geochemists, have managed to reconstruct climatic change
and developmentybso-called proxies in sedimerdnd icecores.

The climatic alterations on Earth had up till then been rather unpredictable, with abrupt changes of
unknown causes. However, in the early Quaternary, the climate started to flip in and out of abrupt
cold peiods, secalled ice ages (glaciations) to warmer periods, interglacials.

During glacials, enormous snow and ice masses engulfed northern E&igpee () and the
northern parts of the USA, Alaska and Canada. Each of these cold periods lasted for &6ut 40
years whereas the warm interglacials lasted fortB5,000 years. These cyclic climate variations
occured with, moreor-less, clockwork precision, until a slight change happened around 1 million
years ago. Then the rhythm altered, so that theajalasted longer, up to 100,000 years, whereas
the interglacials lasted the same as before.

The reason why the climate flipped in and out of glaciations was found by Milutin Milankovitch to

EH F\FOLF DOWHUDWLRQV RI WKH (DWHVXKITW KHRFPHVOD\QNR® DV
Because each of the glaciations disrupted the soil and sediments, and even the topography of the
mountains, we do not know very much about the plant and animal life before about 200,000 years
ago.

The previous glacial pd was named Saale, which started about 235,000 years BP and lasted until
130,000 years BH-{gure6). Its lowest average temperature was estimated to be about 9 jC lower
than at present. Saale ended with a sudden warming, which lead up to the preteimlacial,

Eem, starting about 125,000 years BR)(re6).

Figure6 shows a proxyeconstruction of the annual mean global temperatures from 450,000 years
BP, until present. Here, we get an impression of how the Holocene interglacial period (aythe ver
right), seems to stand out as an anomaly in contrast to the blue, glacial periods, which makes up
around 90 percent of the whole period.

The tiny red portions of the temperature curve represent the five interglacials (warm periods). Thus,
most of this lmg period has seen Europe up to 9 degrees C colder, on average, than at present. The
last glacial, Weichselian, ended about 12,000 BP (in north America, this glacial is called the
UM/ DXUHQWLDQ JODFLDOT
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450,000 years BP. It is based on two Antarctiedoees: Vostok and EPICA Domes.
(See www.cthatedata.info/proxies/iceores.

The previous interglacial (Eem) lasted only about 15,000 years, but was up to 2 degrees w

than the Holocene. Before that we had the Saale glaciation, which lasted about 90,000 years. From
the blue curves, during glacials, it is evident that theages were also sprinkled with warmer
periods, which were only a couple of degrees coldegwerage, than at present.

To be continued in the next issue.
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Nils-Axel MSrner in Memoriam

A collection of memorial articles by friends and colleagues

Nils-Axel MSrner (Niklas amorg friends) was boron March 17,1938 inStockholm Sweden. He

took his Ph.D. in 1969, becoming associate professor in Quaternary Geology at Stockholm
University that year. He conducted his postdoctoral research in Canada and was then employed by
the Swedsh Research Council.

He was awarded a personal associate professorship at the Institute for Palaeogeophysics & Geo
dynamics, which from 1991 became a special research institute at Stockholm University. As head of
the unit, he addressed a variety of gemalgand geophysical problems.

He organized two major international conferendearth Rheology, Isostasy and Eustasy977,
andClimatic Changes on a Yearly to Millennial Bagisl983.

Professor MSrner led several international field excursions ¢fivout Sweden. Overseas, he was
President of thdNQUA Commission on Neotectonifs9811989) and President of tHAIQUA
Commission on Sea Level Changes and Coastal Evol{itt8982003). Healsoheaded the INTAS
Project on Geomagnetism and Climate from7:2003.

In 2000, he launched an international research graje sea level in the Maldives, probably his
most famous project, proving that there is nelsgal rise going on there.

$IWHU KLV pPUHWLUHPHQWY LQ KH FR e prQo¥dihG bd@Rs) NL Q J
booklets, reports and articles, many of which are told about on the succeeding pages.

Among hismore than seven hundredblicationsare studies on the following
* the interaction between isostasy and eustasy;
* the oscillatingregional eustatic curve of NW Europe;
* the changing concept of the geoid,;
* the redefinition of the concept of eustasy;
* the dynamierotational redistribution of oceanic water masses;
+ WKH LQWHUFKDQJH RI DQJXODU P R&®3phe&r&\aKdlitlkosphereH HQ W K H
+ a new sedevel curve in the Maldives (showing no desel rise);
*+ a new sedevel study in the Sundarban delta of Bangladesh.

In 2008, at an international meeting on sea level in Portugal, Professor MSrner was awarded th
*ROGHQ &KRQGULWH RI OHULW IURP WKH 8QLYHUVLW\ RI W
contribution to our understanding of s€aHYHO FKDQJH’

He became a member of the Scientific Council of the Norwegian assodfditioarealistene(the
Climate Realts) in 2015, and was chosen as Chief EditmuofournalScience of Climate Change
Sep. 26, 2020a name he coined himselfut sadly died after a short illness on Oct. 16, less than a
month later.

Niklas insisted that we should use the Northern Ligimghe cover of the journal, as a symbol of
the Scandinavian cooperation behind it.

Peace be with his memory.
The editor.

A Submitted 202208-14. Accepted 202D8-15. Reviewed by M. J¢ ddittps://doi.orgl0.53234/scc202111/214
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Professor NilsAxel MSrner, 19382020

Christopher Monckton of Brenchley

Professor NilsAxel M3rner, who died on Friday October Hged 82after a short illness, knew

more about sea level than did Poseidon himself. He wrote more than 650 papers on the subject in
his long and distinguished career. He became even moreknelin after his retirement than
before it, because he decided #ke the risk of publicly opposing the false notion, profitably
peddled by the Intergovernmental Panel on Climate Chatgeoc genus omnehat global
warming would cause many meters of-tezel rise.

Silent upon a peak in Darien

| first came across Ni&s MSrner when he and | met at St. Andrews University in Scotland, where
we had been invited to debate the climate question witHoelievers at the University Union, one
of the oldest debating societies in the world.

At the beginning of the evenind)e President asked us whether we minded taking part in a debate
in which 97% of the students were against our viewpoint. Niklas replied cheerfully that he had
faced worse odds than that.

'XULQJ WKH GHEDWH 3URIHVVRU 0|UQH eghidsyithabRie vthRe® XV
graduates eating out of his hand. His manner was calculatedly eccentric, and yet all through his
speech one could see how passionate he was about seeking scientific truth objectively by
measurement, observation and the applicatigorevious theory to the results so as to confirm and
develop or to overthrow that theory. Either way, said Niklas, science advances by little and little
towards the truth, and nothing but the truth matters.

A Submitted 2020.0-25. Accepted 20200-25. Reviewed by G. Hasndstps://cbi.org/10.53234/scc202111/215
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Frames of realistic

Anti-science
sea level changes:

1. physical laws

Sea Level 2. accumulate knowledge
4 2
Changes 3. observational facts
4. scientific/ethical principles
3
Scientific nonsense Outside the frames there is

nothing but nonsense and
anti-science to be found

The scientific method applied to skeael dhange: a slide by Niklas 8Aner

The undergraduates were visibly fascinated. After 40 years of lecturing, he
knew that keeping them entertained was the best way to hold their
attention, and that making visible his personal dedication to the hunt for
objectve truth in scientific enquiry would lead the students to emulate him.
He was rapturously received throughout his speech, and was accorded a
thunderous round of applause at the end.

When the vote was taken, the skeptics had won by a margin of 3 votes. It
was the first time that any student audience in Britain had voted to oppose
the climateCommunist Party line.

Thereafter, Niklas and | kept in regular touch until just a couple of months
ago, when he wrote asking me to contribute two papers to a newifscient
journal that he was setting up. He wanted one pap®lmat is science and

what is not?’DQG DQRWKHU RQ RXU WHDPYV GHPRQV
global warming sprang from an elementary but significant error of physics.

At the Copenhagen climate derence in 2009, Niklas gave a speech on
sealevel rise to a press briefing organized by the Committee for a
Constructive Tomorrow. The meeting was well attended, and Nikidso

needed a pointer for his slides but could not find arseized a passing
wooden salad fork and used that instead, to the delight of the journalists.

He also established the influential International Committee on Geoethics,
with the aim of removing partisan politics and reintroducing open debate
on scientific questions at univetiss. The Committee held its inaugural
conference in Prague, where the presentations were given in the Spanish
Ballroom of the Hradcany Palace at the invitation of {Reesident Vaclav
Klaus, who also spoke.

"
N

(o

OJUQHUYV IRUN
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Geoethics in style: the Spah Ballroom at the Hradcany Palace, Prague

Professor MSrner was a hands scientist. He did not enjoy squatting in his ivory tower. He liked
to travel the world investigating sea level by the novel method of actually going to the coastline and
having a bok.

On one occasion, when the climate Communists were reporting that Bangladesh was subsiding
beneath the rising waves, he went on a-fiacting trip to Bangladesh with a group of fellow sea

level specialists. All the others were troelievers, so thejust drifted along with the Party Line

and took few measurements.

Only the Professor not only used his altimeter but walked 100 meters uphill, in his late 70s, and
back down again so that the instrument would be correctly calibrated. Only the Professor
subsequently reported that, as a result of those measurements, sea level off Bangladesh was actually
falling. Only the Professor reported that in the few beaches where the sea had encroached, it had
done so not because of global warming and consequette\sgarise but because local prawn
farmers had grubbed up the mangroves whose roots had previously kept the coastline stable.

On another occasion Professor MSrner was visiting the Maldives when he noticed a small tree, 40
years old, right on the beach, gaf but lying on its side. The fact that the tree was still there, feet
from the ocean and inches above sea level, after 40 years told him that there had bedeveb sea
rise since the tree had first begun to grow, or it would have been drowned.

He enqured locally about whether there had been an exceptional spring tide caused by global
warming and setevel rise that had overthrown the tree. He discovered, however, that a group of
Australian environmental extremists had visited the beach shortly beforeThey had realized

that the presence of the tree showed that the officialesearecord showing a sharp rise over the
past halcentury must be incorrect, and had uprooted the tree. Professor MSrner stood it back up
again and photographed it.
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He was plainly very distressed by incidents such as this, for he was a highly moral man with a
strong regard for the truth. He took each of the numerous lies and frauds perpetrated by climate
Communism as a personaffront, and was saddened at the widespread decline in scientific
standards, particularly in the universities.

He was hated and feared by the climate extremists. The onlineaéakeoutfall Wokipedia, one of
whose founders has now publicly admitted thas iwholly in the hands of Communists, has the
usual hatchejob biography for the Professor, devoting more sniffily disapproving prominence to
his interest in dowsing for water with hazel twigs than to his formidable record of investigation and
publicaton in the field of se¢evel rise.

:RNLSHG L-blIgd/sdfilbbarsidid nottcould not:t FRPSUHKHQG WKDW 1LNODV 0]
dowsing was motivated chiefly by scientific curiosity. | once told him that my late father had been
commissioned some §es back by the Maltese Government to find three Punic tombs at the foot of
the limestone escarpment on which stands the \dfgge perchzhat is the ancient walled city of
Mdina. Local archaeologists had records showing that the tombs existed, \ohtthaever been

found.

My father, armed with two angled steel rods, marched up and down the stony fields below the
ramparts for half a day, putting sticks in the ground at various points. The sticks formed three
separate crosses. Where each of the craswsected, my father told the workmen to dig. In each
place, a fine Punic tomb was foursdhough there had been absolutely no sign of any such thing on

the surface. From one of the tombs a fine-k&lé marble bust of a Roman was removed. | sketched

it (there were no cellphones, let alone cellphone cameras, in those days) and sent the sketch to the
Museum of Classical Archaeology at Cambridge, where it was identified as a good example of a
first-century head of Seneca.
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OJUQHU pVDFUL lsétdn@xiddh ®SouttoAmBrican tectonics field trip in 2012

Niklas was greatly excited by this story, and asked me how | thought dowsing might work. | said |
had no idea. All three of my brothers had the gift, batfdr some reasortdid not. But | had sen

my father dowsing fortand finding za major Roman irofworking and Samiamvare potteryfiring
settlement on his farm in Kent.

| also told Niklas that when | had invited my father to Cambridge to have his dowsing ability tested
under laboratory conddns he had firmly declined, though he told me that he had won a lot of
money while at Cambridge when in the pub by leaving the room and inviting his fellow
undergraduates to hide a signet ring under one of them.

He said the only time he had lost the Wveis when someone turned on a tap at the wrong moment
and water passed through a pipe under the floorboards where the three caps lay.

| had the honor to cauthor a paper with Niklas for a climateange conference at Downing
College, Cambridge. The paperasv uncompromisingly titledSea Level Is Not Risinglhe
organizer, who had made his fortune selling pills and potions and had hoped for a quiet conference,
refused to allow the paper to be distributed, though he had previously consented. The papers were
gahered up and taken away.

However, | mounted a raid on the store where they were hidden and made sure that a copy was on
every seat. The climate Communists present were furious, but the students who attended were
intrigued, particularly when they beganread arguments, facts and data that had been denied to
them by their professors throughout their time at Cambridge. Niklas was delighted at what he called
my SAS raid.

It is honorable men like Niklas MSrner whose legacy to the world is as much of maramehthe
relentless pursuit of truth. Like St. Thomas More, | can confidently write that my old friend is now
DV 3 PHUU\ LQ +HDYHQ DV KH ZzDV PHUU\ DQG JDYH PHUULPH(
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A couple of weeks before Niklas died, | wrote teeer him up. | ended the letter with a poem that
GHVFULEHG 1LNODV SHUIHFWO\ W LV 6W 7KRPDV &DPSLRQT
odelnteger vitae scelerisque purus:

The man of life upright, He only can behold

Whose cheerful mind is free With unaffrighted eyes

From weight ofimpious deedes The horrors of the deep,

And yoke of vanity, And terrors of the skies.

The man whose silent days Thus, scorning all the cares

In harmless joys are spent: That fate or fortune brings,
Whom hopes cannot delude, His Book the Heavens he makes,
Nor sorrows discontent, His wisdom heavenly things.
That man needs neyther towers, Good thoughts his surest friends,
Nor armour for defence: His wealth awvell-spent age,

Nor vaults his guilt to shroud The Earth his sober inn,

JURP WKXQGHUYV YLROH QAn quiet pilgrimage.

Nils-Axel MSrner, 1938020. May he rest in peace.
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1LOVA$[HO O|UQHU LQ OHF

Don J. Easterbroak®

Niklas Morner and | were close friends for 55 years. We met in 1965 at an INQUA Congress field
trip that | led in NorthiWest Washington, and in 1969 he invited me to join him in the field in
southern Swedeto look at Pleistocene glacial and shoreline features that he was working on for his
PhD thesis. My wife, Ellen, and | spent several weeks with Niklas and Ulla in 1969 at Torekov in
southern Sweden.

Over a period of 55 years, we traveled many times together in Sweden, America, and various parts
of the world, cored peat bogs together in Sweden and Washington, and frequently exchanged visits
in Stockholm, Torekov, Bellingham, and various parts of the US

One of my favorite photos, on the next pageNiklas pointing to a notch cut in rock along the
shores of the Baltic Sea in southern Sweden. A written document states that this notch was cut one
meter above sea level in 1704.

A Submitted 20203-25. Accepted 20205-02. Reviewed by G. Hasnesttps://doi.orgl0.53234/scc202111/216
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Niklas finding the sekevel in 1704.

Present sea level may be seen in the background of the photo, several meters lower. Niklas used this
and other field evidence to accurately document the rate of isostatic uplift in Sweden.

Niklas was a brilliant scientist, undoubtedly themwber one sea level expert in the world. He was a
strong advocate of the scientific method and use of direct field evidence to confirm conclusions. He
rejected IPCC claims of enormous sea level rise, purportedly due to catastrophic global warming
from CQO, based on model studies and unsupported by field and laboratory data. This, of course,
placed him in direct conflict with climate alarmists who claimed that variouslyavg coral /
volcanic islands in the Pacific and Indian Oceans were about to be drowned by rising sea levels.

One of the main examples used was the Maldive Islands in the Indian Ocean, where the president
demanded millions of dollars to move the engiopulation off the islands before they disappeared
beneath the sea. In his inimitable fashion, Niklas decided to go to the Maldives and see for himself
what has going on there. What he found was clear evidence of a significangrapid sea level

since the 1970s and no recent submergence as shown by the survival efyaarsidd live tree
JURZLQJ DW VHD OHYHO EHORZ $V 1ILNODV SRLQWHG RXW
drowned if sea level had risen.

1LNODV ZHQW RQ WR H[DPLQH RWKHU uSRVWHU VLWHVYT RI FC
Fiji in the Pacific Ocean and Bangladesh and Goa in the Indian Ocean. In each case, his rigorous
field work proved that none of these shorelines were drowning.

Among the most important of th&0 papers published by Niklas was his paper describing possible
limits for sea level rise. He showed in the diagmanthe next pagthat some predicted sea levels
by 2100 were outside reasonable limits and not likely to impossible, whéts20 cm was the
most probable. Thus, wild claims of 20m and more were simglpossible.
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Niklas, Ulla, my wife Ellen and | spent many days together in Sweden and America. Here are some
photographS'

l| &

ro

it

Niklas, Don, EIIen and Ulla in Stockholm.
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Don and Niklas at a Viking site in Denmark.
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Niklas athome in Stockholm.

| will greatly miss Niklas as a respected colleague and dear friend, but | shall always retain many
wonderful memories of the times we spent together.

Don J. Easterbroglbept. of Geology, Western Washington UniversBgllingham, WA ,USA.
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Nils-Axel MSrner in memoriam

G&ran Henrikssofy

The Earth's rotation and the global sea level

My first contact with NilsAxel MSrner's scientific research was during my studies of the land uplift
and sea level changesthme Baltic Sea during thE980s Among his friends he wanted to be called
Niklas, and | will use this name in this paper.

Niklas early became one of the leading experts on the evolution of the global sea level and
published a great number of important papers in this field. Whemgltbal warming became an
important topi¢one of the predicted consequenees going tobe a threatening rise of the global

sea level. Niklas had made measurements of the sea levels all over the world and he collected long
time series to study their elion. However, his results disagreed in many respects with the
conclusions and predictions reportedthg United Nation's IPCC committee.

It was important for IPCC to show that the sea level today was rising significantly faster than
according to eardir predictions because that should be the consequence of their model for the global
warming. However, Niklas's measurements showed a much smaller rise of the sea level. In fact, he
pointed out that the predicted rise of the global sea level today, by P&0mpossible because it
corresponded to 1/2 of the sea level rise/year during the end of the Ice Age when several km thick
ice sheets were rapidly melting, Figsire and 2 His conclusion was that the amount of water
available today, needed to causephedicted rise of the global sea level, does not exist.

The sea level is today, according BCIC, rising at the rate 3 mm/yr (Gornits 2007, quoted in a
presentation by MSrner 2010The average since the Last Glacial Minimum is however, 6 mm/yr.
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Figure 1. Since thé.ast Glacial Maximumabout 20,000 years ago, sea level has risen by more
than 125 m, averaging®m/yr, as a result of melting of major ice sheets.
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Figure 2. Within the yellow area the figurewe have land ufift and outside this arethe land is
sinking. On the border line between these areas the water level is stationary.

A sea level rise of zerg almost the case in the Danish harbour at Kors¢ r where the water level is
rising lineaty by 0.68 mm/yr, 1892005. There exists no effecf the global warming. Kors¢r is
situatedat the red right dot on the mé@grom apresentatioy MSrner 2010.)

Niklas realized that a change of the global sea level, caused by climate change, should also change
the rotation rate of the Earth. He hasti®n many papers on this topic, for example MSrner (2013).

One cmsequence of a rising sea legélould be a faster slowing down of the Earth's rotation rate
than without global warming.

A study of the slowing down of the Earth rotation rate was necesgay | developed my com

puter program for calculations of ancient solar eclipses. The rotation rate of the Earth determines
where a solar eclipse will take place. The angular momentum in the-Madih system must be
conserved and the deceleration of Heeth's rotation effects directly the secular acceleration of the
longitude of the Moon that determines the time for the eclipse. My conclusion is that the rise in the
global sea level, predicted by IPCC, is much greater than my calibrated slowing diherEairth's
rotation rate during the last 6000 years, calculated from 33 ancient total solar eclipses back to 3653
BC, Henriksson (2017).

After reading several of my papers, concerning the slowing down of the Earth's rotation rate, Niklas
considered my thery as the best existing today.

During the last ten years, Niklas and | have had many useful discussions about the correlation
between the global sea level and the slowing down ofrtitation rate of the Earth. | asked Niklas
about his opinion concerningy main opponent in this rearch field, Richard Stephenson and his
conclusion that the length of the day had changed dramatically around 1000 AD, caused by a hypo
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thetical significant geological event. Niklas told me that Stegbn at the end of the 1B8visited

him at his summerhouse in Scania to discuss this problem. He asked Niklas if he could confirm his
hypothesis about a geological significant event around 1000 AD. Stephenson was very disappointed
when Niklas told him that there exist no tracealbdf such a catastrophic event, Figure 3.
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Figure 3. Changes in l.0.d. for the period 700 B.C. to A.D. 1980. The expected rate of change due to
tidal braking is shown as a continuous line. The mean observed rates of enangpresented by
dashed Ines(Stephenson and Morrison 1984). The red line and text has been added by the author.

Unfortunately, Stephenson did not abandon his strange model for the evolution of the length of day
even if it had no scientific support. His theory is still used ircathputer programs for calculation

of ancient solar eclipses evéimoughthe predictions are very uncertain before 700 BC. Further
more, | have proved that Stephenson's theory contradicts Einstein's Theory of General Relativity by
threesigma significane, Henriksson (2009, 2010).
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Ale’s Stones

Another field of common interest has been the 67 m long stone dkif§, $tones, at KEseberga in
southern Scania. The main expert on this magnificent monument is Bob G. Lind who has studied
the risings and settingg the sun in relation to the stones in the ship setting during the year and has
published his results in many papers and books in Swedish listed in the referendeStédes

may have played an important role for keeping of a correct solar calendaientaimes, Figure

4 and 5.

Figur 4. Ae % Stones from the north. It is a 67 m long stone ship, at KEEseberga in theegybvinc
Scania, in southern Swed@rhotoby G. Henriksson1977).

Figur 5. Ae § Stones from southeast. The ship's axis of symgerfectly oriented towards the

rising sun at the winter solstice and the setting sun at the summer solstice. The stem stones are 5 m

high and have a weight of about 7 tons and consist of a hard quartsite sand stone. The low stone in

the foregroud ad a similar stone close to the northwestern stem stone consist of the same material
(Photoby G. Henriksson1994).
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Niklas was mostly interested in the stones themselves and especially the high stem stones at both
ends of the ship, situated on its mainsaxihere exist four stones placed along the main axis and
they consist of a certain kind of hard quartzite sandstone. The two stem stones have a weight of
about 7 ton. These four stones have been transported from a gu&wmgntevik 20 km north of

Ale § Stones, mainly by sea.

Niklas has been able to identify the quarry and exactly determined the place where these stones
have been taken, Figure 6. Niklas also found traces after an earthquake that he dated to about 750
BC. The cracks caused by this eartikgimade it easier to remove and use the storibe quarry.

Niklas also found the easiest way to transport these heavy stones from the sea level up to their
positions on top of the 35 m high K&Eseberga ridge. He also identified traces of a wooden
constriction where the stones were landed. A fireplace at this site has been excavated alfd was C
dated to 783 20 BC.

Figure 6. Niklas at the quarry at Brantevik. To the left we can see the place weqrteattste sand
stonesat AeV 6 WRQHYV K D(Phbtdly Eh®lowalDhains Qaper Ystad Allehgnda

My main contribution to this investigation was a very exact calculation of the rising of the sun at the
winter solstice in 700 BC in relation to the great seedtern stone as observed from the ebser
vation point in the middle of the ship, Figsr® and 7. Lind and MSrner have published several
papers in international scientific journals abolg $ Stones; see the list of their publications in the
succeeding article by Bob Lind

The golden calendar from he Bronze Age

MSrner, Lind and | have written a paper together ab¥®ugolden calendar from the Bronze Age
Figure 8. During a visit to the Historical Museum in Stockholm, Niklas realized that there might be
an astronomical meaning behind the many cotroecircles on a beautiful golden bowl displayed

at the Gold Room. When Bob G. Lind studied pictures of the golden bowl he discovered that it
could function as a lursolar calendar (MSrner, Lind and Henriksson 2018). | supported this
interpretation andmade comparisons with the Swedish rock carvings from the Bronze Age,
Henriksson (2005).
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Sea horizon

stone

Figure 7. Sunrise at the winter solstice observed from the centre of Ales Stones calculated for 700
BC and 200D (Calculation by G. Henriksson 2019).
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Figure 8. Lind's interpretation of the lursolar calendar on the serspherical golden bowl! from
MjSvik in the province oBlekinge in southeastern Swedetere, Swedish words are used for
winter and summer solstice and the equindimto Statens Historiska MuseumStockholrp
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Public lectures together with Niklas

| have had the privilege to appear together with Niklas at public lectures. He always started the
lecture and | finished it. Afterwards, people could ask questions to both of us. Our lectures were
very popular and our enthusiasm was transferretiécaudience.

| am very thankful to have got the privilege to become a personal friend and colleague to the great
scientist: NilsAxel MSrner (19382020).

-,
,~;‘.“ ~
o Nj ;

-

The deatlof Nils-Axel MSrneris a great loss to the scientitommunityPhotoprivate).

GSran Henrikssorf:D in Astronomy at the Department of Astronordjppsala UniversitySweden
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This i1s how | remember NH8\xel MSrner

Bob Lind"

Ale’s stones

My first contact with NilsAxel MSrner came like a thunderbolt from the blue sky on 25 July 1998.

| was just finishing a show up ateefV VWRQHV UHJDUGLQJ WKH RULHQWDW
the sunwhen Niklas suddenly appeared on the left wing of the audience, and immediately began to
talk about the way the archaeologists looked at théemdthen he went straight to me, standing in

the middle of the stone formation, and put his right arm over my shoulder and said:

37KLV PDQ LV DEVROXWHO\ ULJKW LQ ZKDW KH VD\V , XQ(
here to listen to Bob, and | myselfive stood here in the background and listened and

now | support without any doubt his research. My name isAkk MSrner, and | am

an associate professor of geology at Stockholm University, i.e. neither an archaeologist,
historian nor an astronomer. édded last night to go down from Torekov to KEseberga
DIWHU , UHDG DERXW KL Wh& SUEHship &idAlerL BtondsKH ERRN 3
DOUHDG\ KHUH WKLV PRUQLQJ DQG PDGH P\ RZQ FDOFXOL
stones and thus | can cefiftWKDW %REfYVY UHVHDUFK ZRUN LV FRPSOH
he has now told us aboutef|V VWRQHY DJH DQG IXQFWLRQ ~

With that exposition, Niklas immediately received standing ovations and a great cheer broke out in
the large crowd, which, after Nildaappeared and made his entrance, had become even larger. After
my report one year earlier, | had been strongly opposed by the Swedish archaeologists, led by the
National Heritage Board, but now Niklas entered my arena and immediately supported my research
regardingAle $ stones.

After the lecture, we went together down to the smokehouse in K(Eseberga and ate some smokec
herring and talked, among other things, about the two mighty quartzite blocks in the stem and stern
of which | could inform him that thesevo blocks had most likely been quarried in Brantevik about

30 km from KEseberga. After that, it actually took a few years before we actively began our field
cooperation, more specifically in the autumn of 2007.

Heimdall’s stones

+HLPGDOOTV VaNcRs@htVmomumeptgasVdnbedded in sand when | discovered it in
$XIXVW D IHZ NLORPHWUHVY QRUWK RI .LYLN +HLPGDOO!"
more than 3 hectares, and with almost 120 boulders under a thick layer of flying sandjswhich
RULHQWHG DFFRUGLQJ WR WKH ¥YenhQef Veddjudt like & DVQ GVWRHQWHW L @ J
the discovery of this construction, | called Niklas and we started the investigations together at full
speed. We cleared the area and kept secrat w were doing.

At the same time, Niklas took some carB@amples, which showed that the boulders had probably
been erected in 700800 years BC. What we did not know was that a small group of 11 stones
already had been registered in the 1930s, asgiallsite from the Iron Age. However, our investi

gation showed that this classification was completely wrong, so we did not care about this forgery
by the authorities. We continued working and found, among other things, a stone formation in the
form of aphallus symbol and lots of cup marks on several boulders, which clearly showed that it
was a Bronze Age monument! Furthermore, we encountered a large engraved omega sign just like
WKH RWKHU W 2 Bmb@hMhKsHsituat¥d tNdlometres rom HePGDO YV VWRQHYV

A Submitted 2026-09. Accepted 20207-20. Anonymouslyeviewed https://doi.orgl0.53234/scc202111/218
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//The Sun’s orbit
From the observation
point, in 2700 years, the
change in thesolar system
,ﬁa~»;he ngamstside stones is | ) Sunrise today at
extremely marginal. winter solstice 22/12
‘The month-end stones are

marked with the red lines. | 5) Sunrise 2700 years

Figure 1. AOdiSfones as a Solar Calendar.
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Figure 2. Niklasand | clearingat HeimdalO fV VWRQHYV ODUFK SKRWR <V’

The area is as atldfV VWRQHV ORFDWHG KLJK DERYH WKH VHD RQ D
6HD 7KH EHDFKHV EHORZ +HLPGDOYV VWRQHV KDYH DOZD\V
thousands of years shining amber in different colours and shades has flowed ashore. In this context,
it can be mentioned that there are also amber streaks imdiedgat the sewalls above the sea

level, i H WKH %DOWLF 6HD S OHDYVMyceérhéhnlani RhbeviicrQt@acd? \orE R R N
...sterlen ZKLFK ZDV SXEOLVKHG LQ 2Q WKH EHDFK EHORZ +H
pearl was found during tHE930sthatthe Swedish Crown Prince, later King Gustav VI Adolf, came

down from Stockholm to document.

Geophysical surveys

After our discoveries in the spring of 2008, SGLlk.ithe Swedish Geological Survey, scanned the
entire area and were then ablegtablish that there were no graves in the area. This meant that the
Swedish National Heritage Board had been completely wrong since the 1930s, regarding the impor
tance of this area, and they are actually even wrong concekierfystones. The entire iancircle

Rl +HLPGDOfV VWRQHV LV RULHQWHG DFFRUGLQJ WR WKH VX
solstices as well as the spring and autumn equinoxes.

In the spring of 2009, Niklas went to Greece and was able to establish that the amb#refrom
Mycenaean royal tombs is identical to the kind of amber that is washed ashore on the beach below
+HLPGDOYfV VWRQHV 7KLV LV YHU\ LPSRUWDQW LQIRUPDWLR
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the Swedish National Heritage Board has completelyrgghavhat Niklas and | have reported, not
least when it comes to our scientific articles.

The old beach below Ae’s stones

In the summer of 2009, Niklas and | fouatithe old Bronze Age beach, just west of the current
harbour basin in KEseberga, a huggplce, about 30 meters, which Professor GSran Possnert at
the engstrSm Laboratory in Uppsala was able to date to 785 + 20 BC. This is exactly the same date
that | and now also astronomer GSran Henriksson have determined regarding the dgé& gf A
stones.

Figure 3. Bronze Age Site at K(Eseberga. 1) Harbour, 2) Fireplace
3) Trarsport way through a ravinéPhoto Erik Tenlany
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Figure 4. Fireplace at KEseberga dated to 785 + 2(PBGto NilsAxel MSrne)).

The quarry in Brantevik

Two years later, with mguidance, NilsAxel MSrner and | found, in a junglike forest area in
Brantevik about 30 km fromlafV VWRQHV WKH TXDUU\ ZKHUH WKH ODU.
fore and aft stones in the ship setting most likely have been quarried, 2700 ye&@megd.was

born in Brantevik, | personally knew the place very well.

In my first book about £V VWRQMHWH &XHQ TV 6KLS DQZ KOV BWRRHVLYV
1996, | presented the theory that the large blocks have been transported from ilBrantev
K@Eseberga. This information later reached Thor Heyerdahl via my book, and the following year |
received a postcard from him, which was sent from Tenerife on April 15, 1999, where he wrote:

37KDQN \RX IRU WEKKIH QLDFNHT & KN S  Esthét | $caeivid frériv R Q
Norway a few months ago. Particularly interesting is the orientation of the stones to the
sun and the transport route along the coast for the two huge quartzite blocks in the bow
and stern, which by all accounts do not seem diffitmlreconstruct with the floating
route you have shown in the book etc. This project should without major complications
to implement withawelEXLOW UDIW ~

Right! In the spirit of Thor Heyerdahl, this project will now be carried out next summer at
midsummer time with a raft of 8x5 meters and with a copy of the approximately 7 ton heavy stem
stone. We can only hope that Niklas then will be following this historic rafting from his heaven.
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Figure 5. The transport route from the quarry in Brantevik to Kétge.

Our scientific articles

Together, Niklas and | have been published in no less than 1-kneslin peer reviewed scientific
MRXUQDOV LQFOXGLQJ *6WRQHKHQJH #+RUGHRY &D ORXQGIHLU &
GSran Henriksson is also includedhdse two latter works are some of the most downloaded
articles on the Internet. This is just part of our joint research work, as we have done much more
together. Of course, if Niklas had been alive, we would all want to see him on the raft next year. |
miss him!

Bob G. Lind Archaeeastronomer and author
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Nils-Axel MSrner in memoriam

An unexpected loss of an exceptional scientist,
climate realist, and good friend

JanErik SolheimIndependat scientist Apr. 15, 2021

Nils-Axel MSrner (Niklas) on an excursion in the Atlas Mountains in Maroc in November 2016.

My first meeting with Niklas was when he came to Osl@ive a talk at the University of Oslo
organized by the Climate Realistsbrway in 2010. He gave, as usual, a lively talk on sea level
FKDQJHV DQG UHFRPPHQGHKB KU N DOMHYWO HHE B kD ¢ ARITRG
shore morphology, and that tlkenception of themain threat of sea level rising now is wrorg.
bought several to give to family and friends.

A Submitted 2023-29. Accepted 202D5-02. Anonymously reviewedhttps://doi.orgl0.53234/scc202111/219
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BY

NILS-AXEL MORNER

STOCKHOLM, SWEDEN, 2007 & 2009

1ILNODV 0|UQ HUHe\GreseR Ni©EV/®Y Told

Niklas advocated the tested methods of sciepbservation tinterpretation +conclusion instead
of the new IPC@ype of scienceidea tmodelling to pove the scenariatand finally: lobbying to
endorse the scenatridt includes the choice of loyal persons instead of relevant experts.

As an example of model deception, he described the very first celestial model of Aristtdieesus
by Ptolemy and th€hristian Church, with the Earth in the center, which fooled the world for 1800
years.

Niklas -- the scientist

Niklas received a Ph. D. in geology in 1969. He then became Associate Professor at Stockholm
University, where he then led the Institute fotd®geophysics and Geodynamics from 1991 until

his retirement in 2005. The institute became an international center for topics such as global sea
level changes (eustasy), climate and earthquakes in earlier periods-dlpabte and paleo
seismic). A speci®@ W\ ZzDV WKH VWXG\ RI KRZ PRYHPHQWY LQ WKH (C
landscape (netechnics). He also worked with isostasy, that is how the outer parts of the Earth float

on the deeper, heavier layers. He organized two major international EbD@f&rHV RQH RQ 3(
5KHRORJ\ ,VRVWDV\ DQG (XVWDF\" LQ DQG RQH RQ 3&0OL
%DVLV  LQ

In the period 198B9 he was president for the commission of-temhnics under INQUA (the
International Union for QuaternaiResearch). Later he became the president of the INQUA com
mission for sedevel and coastal research. He has performed field work in 60 different countries to
investigate how the sea level has changed during the past. His conclusion is that thealelbal se
from now until 2100 will change 5+15 cm. But this research based on observations, was totally
LIQRUHG E\ ,3&&eg@¢st @ KZHDY D IDFW

He was incredibly effective producing scientific papers. He couhid and they numbered more

than 700 at the time of this death. In the following I will comment on the few years when | was
lucky to work with him. It was always a pleasure. He was quick to answer questions and provide
new ideas on how to proceed. We had our last scientific disousslg one week before he died.

The second and final paper on our analysis of the position of the ice edge in the Barents Sea during
402 years was published in June 2021 [1].
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Solar activity and Earth’s changing climate

Niklas has contributed several ide&Q ZKDW JRYHUQV WKH (DUWKTV FOLPD
WKHRU\ IRU D UHODWLRQ EHWZHHQ WKH (DUWKYfVY URWDWLRQ
Gulf Stream [2]. The idea was that a slower rotation leads to a stronger northern braachaed

rapid rotation to a stronger southern branch of the Gulf Stream. In 1996 he presented the hypothesis
WKDW WKH VRODU ZLQG IRUFHV FKDQJH LQ WKH (DUWKTfV UR
Earth [3]. This was followed up with a pretion that a deep solar minimum this century will lead

to a new Little ice age [4]. This was certainly not a popular idea in the-tR2G1p.

A short history as a scientific journal ChietEditor

In March 2013 a new scientific journBattern Recognition ifPhysics (PRPyas established by

the Copernicus Publications. Niklas became one of the two Chief editors. In the summer of 2013,
we participated in the'5Space Climate conference in Oulu, Finland. Possible relations between the
solar system planets, the XQ DQG WKH (DUWKYfV FOLPDWH ZHUH SUHV
conference, and Niklas tried to get the participants to publish in PRP. He received some responses,
EXW KH WKHQ GHFLGHG WKDW PRUH SHRSOH FRXMG MRRLQ D¢
+tEHIRUH WKH HQG RI WKH \HDU ~

And so, we did. Roger Tattersall joined us, and we worked like helfotteving months and
succeeded in having ten papers peer reviewed and printed in the journal by the end of the year [5].
Two more papers wergccepted in January 2014. The last paper had just been published when the
general manager of Copernicus Publications, Mr. Martin Rasmudeeided, without warning or
discussion, to termate the journal on January 17, 2014. The special edition withdvealpers was
reprinted in 2020 with an epilogue by Niklas:

8%\ WKLV XQEHOLHYDEOH GHFLVLRQ ZH ZHUH VXGGHQO\
KXPDQLVP DQG FXOWXUH WR WKH VWDJH RI LQTXLVLWLRQ

www.pattern-recognition-in-physics.net

Pattern Recognition
e aeaninPhysIcs

P ¥ W

Pattern in solar variability,
their planetary origin and
terrestrial impacts

Editors: N.-A. Mérner,
R. Tattersall, and J.-E. Solheim

The terminated scientific journ@Pattern Reognition in Physics.
166 Science of Climate Change



Planetary Influence
on the Sun and
the Earth, and a

Mndern Book-Burning

”*&'

Niklas edited the bodRIanetary Influence on the Sun and the Earth, and a Modern-Baoking.

That was the end ol L N @&é&éflas Chief Editor. But he was not one to be silenced. The idea of
plandary influence could not be ggtped. Another book was produced with Niklas as editor:
Planetary Influence on the Sun and the Earth, and a Modern-Baoking [6], with more papers

and an excellent conclusion hym:

37TKHUH LV D ORW RI GLUW\ ODXQGU\ DR XQGdi&KH ,3&& W
will a deep nightmare be over. Nonsense is nonsense, albeit packed in golden boxes and
SURPRWHG E\ WKH 81 °

More science and meetings

It was always a pleasure to participate in meetings organized by Niklas or with him as speaker. His
large network of scientific friends brought many excellent scientists to the meetings. In his last
years | participated in meetings with him in Stockholm, Gsteborg, London, Pribam, Prague, Rome,
Porto, Oslo and on the ferry between Oslo and Kiel. The ngseitinPribam and Pragwencerned

the topic of Geoethics, which resulted in foundinglagependent Committee on GeoetHick

with a defintion of Aims and Methodgormulated in words typical of Niklas:

3:H ZLOO VSHDN XS DQG 23XV Hen\sgientific Zeets, GbdeivatohbX W K~ Z K
evidence and physical laws are being set aside, and when geoethical principles are
YLRODWHG °

The geoethical principles:

Keep to scienceralways being ready for new findings and concepts

Always anchor your ideas in obsational factstfrom nature and firm experiments
Beware of advocacy and lobbyingpy or on behalf of special interest groups
Never let your opinion be influencetby money, promotion, or easy publication

Science of Climate Change 167



ference 2016

.London-wcm 4RL

" :
hursday 8 and Friday 9 Septembez'2016

An advertisement of the Climate Change confegen London in 2016.

The Independent Committee on Geoethiosk the initiative to organize the London (2016) and
Porto (2018) conferences. The meeting in London was to take place at the University College of
London, by invitation of a staff member in @gs. However, a few days before the meeting were

to start, the invitation was withdrawn because of resistance to free speech in climate issues at the
University. Niklashoweverfound another venue outside the University and the meeting took place
as planed.

In Porto there was also resistance against the meeting at the University, but the Dean of the Faculty
stood up and defended the academic freedom, and the meeting was held at the University as
planned.

Some relevant quotations for the ethical scientistelected by Niklas:
9LUWXH LV NQRZOHGJH :KDW , GRQ$MraNQE™I9,BGRQITW SUHWH
Do to others whatever you would like them to do to y¥desus Christ (~84 AD)

You mustead the book written by Mother Natueg_eonardo da Vinc{14521519)
False facts are highly injurious to the progress of scienCharles Darwin (1809882)

Challenging the UN

One particularly interesting event was our visit to the UN COP22 climate conference in Marrakech
in November 2016. We gave talks SA RGD QJH U R XV V HDQ 8d€¥fétonldlimate from

CO,” DW W-&vEnt\Wwén@ed Our participation was organized by Dr. Albrect Glatzle, Sustainable
Agrarian Technologies, Paraguay, standing to the right in the photograph on the following page. It
is sad to have to write that among theORO who participated in the COP event, only a handful
listened to our talks. We must confess that the forces misleading us are gigantic. But we shall fight
W K Wthxhe Sword of Truth 1LNODV GHFODUHG
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MsSrner, Solheim and Glatzle after talks at the
COP22 UN climate conferencklarrakesh, Nov. 2016.

A

The last- even shorter, Chief Editor period

When the Climate Realists in Norway established a Scientific Council in 2015, Niklas was one of
the first to be invited ma member. He contributed with two chapters on sea level rise in our book
Nature forces the climate LQ 1RUZHJLDQ KHQ WKH LGHD RI D &OLI
launched, Niklas was the first to be asked to be its Chief Editor in June 2020. We toldhhthe

formal decision on starting a journal would be taken by the Council of the Climate Realists in
September. He answered enthusiastically that he would accept the position and lay aside all other
scientific work to spend his time on the journal. Mat he or we know that the time was even more
limited than in his first Chief Editor period.

However, the meeting in September was held without Niklas present, due to Covid1l9 travel
restrictions between Sweden and Norway. It was decided to start al jaumthave received bappy
response from Niklas, who already had started to planhtlee first editions and had contacted
many possible contributors. When Niklas was taken away from us already in October 2020,
manuscripts for the first editions were iroguction and we can proudly continue on the foundation
made by him. Fortunately, we have an assistant editor, who was able to take over the work.

The course is set. We will continue in the spirit of Niklas
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INFLOW OF ATLANTIC WATER

4
1'% N

The beat of the Gulf Stream as a functionkHt (DUWKYV UDWH RI 5SRWDWLRQ > @
FRUUHVSRQGY WR (DUWKYfV GHFHOHUDWLRQ GXULQJ VRODU I
during solar minima, with c) in deep solar minima like the Maunder 1683 and Dalton 1808

1821 andmaybe the next deep minimum.

The science continues

,Q RUGHU WR YHULI\ RU IDOVLI\ 1ILNODVY K\SKRWKHVLV RQ D
and ocean currents, we realized that a long series of data was needed. In 2016 we started a joint
prgect on analyzing a long series of positions of the August ice edge in the Barents Sea. Data are
available back to 1579 and cover both the Maunder and Dalton solar minima. We found many
relations that may affect the arctic ice cover. The first paper wasped in 2020 [8] and the final

in June 2021 [1]. Niklas was actively participating till one week before he died.

What a remarkable person. We will never forget him.
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BOOK REVIEW

We must discuss the most important issues

By Morten J¢ dal, Cand Real in bioldgy

Western societies are taking aturn. We are abandoning the basis of modern civilization, and
what created the industrial velution: cheap fossil fuels. We are running to become zero emitters

of carbon dioxide, in just a few years. And what appears to be most astonishing: It«s said to cost us
little.

In his bookFalse Alarm(2020), the Danish statistician Bj¢rn Lomborg telshew story. He
describes the Paris agreement of 2015 as climate change panic that costs us trillions, hurts the poor,
and fails to fix the planet. And he is in good company. His think tank Copenhagen Consensus
Center works with the best climate economists

We therefore should be willing to listen when the best scientists tell us that the Paris agreement is
the costliest international agreement ever and will do more harm than good. They state that the
whole effort is based on false assumptions. Lomboaglukewarmer. He agrees that humans effect

the climate, and we should tackle it. But he denies that there is a climate crisis. He points out that
the exaggerations are endless and describes them. So, we should calm down the rhetoric, and base
the politicson best knowledge. We should be willing to discuss the approach to an ever changing
and variable nature: how much will it cost, does it help, and does the medicine hurt? This is what
False Alarmis about.

The western societies are facing the largest ecanoosts in human history. The yearly expenses

Rl WKH 3DULVY DJUHHPHQW DUH KHDGLQJ XS WR WULOOLRQ
Climate panic is likely to end up costing humanity hundreds of trillions of dollars, every single year.
And still, that will hardly change the temperature. According to the climate models of IPCC, a fully
implemented Paris agreement will reduce the temperature rise by the end of the century by an
almost imperceptible 0,028. Therefore, the agreement is purgyynbolic.

Lomborg therefore argues that we have to prioritize We have to discuss which route to take. We
have to discuss a reasonable level of taxation, as well as other precautions. We should avoid climate
politics that is based on increasing bids frpafitical parties heading to capture young voters in the

next election. We need to take a deep collective breath and understand what climate change is and
isn«t.

What should we do?

Economic growth is important. And the magnitude makes a difference. Tloelayorld leaders are

poised to pick a lowed URZWK SDWKzD\ S3EHFDXVH FOLPDWH ™ W FRQ
children to a worse existence than our own, and ensures that the world«s poorest are trapped in a
future with fewer opportunities, less presps, and less welfare, to the tune of 500 trillion dollars.
3HU \HDU 7KDWYV WKH GLIITHUHQFH RI D JOREDO JURZWK UDYV

Lomborg argues that we should take several actions to meet global challenges, like climate change.
A richer worl is important, because it increases both private and public premises to withstand the
effects of hurricanes or rising sea level. Rich countries like the Netherlands, where more than half
of the country is below sea level, have no problems in tacklingtithern Sea, while poor Haiti
suffers immensely after earthquakes. That«s one of the reasons why we have to become richer.

Climate politics has a blank page. Or a nearly hated focus, denied or overlooked by most activists
and politicians:adaption Theytend to want a pure focus on €@xation. When reading climate
scare stories in newspapers and magazines, we are presented figures on immense climate conse

A Submitted 202205-03.Accepted 202D7-21 Reviewed by G. Hasndsttps:/doi.orgl0.53234/scc202111/220
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guences and costs. Lomborg gives us
example from Vietnam. In 2019 thdew
the World based on a peer reviewed arti( —MATT RIDLEY, AUTHOR OF HOW INNOVATION WORKS

in Nature on how much of Southerr
Vietnam would be under high tide by 205(
The maps showed nearly hundred perce
20 million people, a quarter of the popt
ODWLRQ ZRXOG EH dio&d&R
change is shrinking the planein the scar
HVW SRVYV kEtveektedBi WcKibbon
tthe founder of 350.0rg.
nearly similar to 2050. This southernrpaf
Vietnam is already beneath high sea lev:
but is protected by dikes. In other means: t
country has adapted. As humans always ¢ HUW CI‘IMATE CHANGE
when meeting a changing world. Withot PAN'C BUSTS US TRlL“UNS

y

doubt, this is the most important way t

tackle an evechanging nature. HURTS THE POOR, AND

The atual research on which thidew York

Timesarticle is based mentions in its intrc FA"_S TU FlX THE PLANET

GXFWLRQ WKDW 3FRDVW-D

GHUHG™ 7KDWTTV XQSURE

mic paper, but it«s ludicrous for the media BJO R N l_u M BU RG
XVH LWV ILQGLQJV WR 0S

PLOOLRQ SHRSOH XQGHU:

ners to suggest that this gives us reason to

EHFRPH 3DODUPLVW’

False Alarmargues that we should implement a&6éxation at a reasonable level. The best climate
economist suggests 20 dollars/teancreasing liroughout the century. The Norwegian goal of 238
dollar/ton from 2030 is far beyond sound economics and implies that rich countries will spend
much more money on a hardly existing problem, than what we could expect to get in return from
reduced climate ptdems.

The scare story comes with a deficiency.
avoids to tell the situation of today, which i

Lomborg is a technological optimist and believes innovation can participate in solving what he

argues to be the coming problems connected to climate change. Among them, he is positive to

JHRLQJHQHHULQJ , VWURQJO\ GL Vibcthtly iderigfd-he rotpivetuspxdd V.- W
LQ SUHVYV DQG WKLV LV IRU WKH EHWWHU" 7KLV LV VWUDQ

I do not follow his openmindedness to geoingeneering, and | am strongly critical to the unbalanced
public debate, but I amx&emely happy for his book. In my opinion it should be read by every
policy maker in the western world. It is a good cure against climate alarmism, and a sound basis
against the waste of large amounts of green money.
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BOOK REVIEW

Hot Talk, Cold Science
*OREDO :DUPLQJYV 8QILQLYV

JanErik Solheim, Independent Sciertist

The book Hot Talk, Cold Science is a CmustE for everybody who wants to know the background for
WRGD\YfV FOLPDWH K\VWHULD ,Q DGGLWLRQ LWndegistarty DQ
DERXW WKH (DUWKYV FOLPDWH ,W VKRZV KRZ ZWRiQailed W FD!
climate models to predict climate hundred years from now, while the same models go wrong for a
few days weather forecasts.

Twentytwo years have nowassed since the first edition of the batdt Talk, Cold Sciencky S.

Fred Singer. The second edition arrived a couple of years later. Singer passed away in April 2020.
He had then just finished this third and updated edition with assistance of Davatd&es and
Anthony R. Lupo. This edition is published by the Independent Institute in the 2021.

Fred Singer was a pioneer in the development of satellite and rocket technology. He constructed the
first instruments for measuring ozone from satellisgal was the main responsible for the
development of weather satellites in the US. He was founder and first director of the science and
Environmental Policy Project (SEPP) and founder of the Nongovernmental International Panel on
Climate Change (NIPCC) aride main author of most of the NIP&€ports.

Most people find the climate debate difficult. Alarming predictions of a climate crisis and the doom

of the world we knowfiZH GRQIYW VDFULILFH WKH zZzD\ RI OLYLQJ ZH DU
accept gpensive and unnecessary actions to save the planet. What we observe is a small warming
trend talmost not measurable, accompanied with an increase in atmosphemh€ is greening

the Earth and providgamore food for all living.

In the book we areotd with supreme clarity what lies behind the creation of a supranational
organization: The International Panel of Climate Change (IPCC) and the United Nations Frame
work Convention on Climate Change (UNFCCC) which is an international agreement basegl on CO
as the main driver of climate. When enough countries had signed the convention (now signed by
197 parties), a series of yearly climate Conferences of the Parties (COP) started. The COPs have
agreed on protocols and rules for mordessbinding agreemés on how to reduce GO
emissions. As a result, we got the Kydtomtocol Disaster, the Copenhagfealure, the Paris
Agreement and may expect Something Stronger in Glasgow in November this year.

Singer tells how the scientists in the IPCC second maiorrgfAR2) were sabotaged. They
FRQFOXGHG WKDW 31RQH RI WKH VWXGLHVY FLWHG DERYH KD'
REVHUYHG >FOLPDWH@ FKDQJHV WR WKH VSHFLILF FDXVH RI
date has positively attnitbed all or part [of the climate change observed to date] to anthropogenic
[man PDGH@ FDKMHVY DV FKDQJHG WR 3WKH SDWWHUQ RI HYLGEH
LQIOXHQFH RQ JOREDO FOLPDWH LQ WKH HGLWRULDO SURFH

The change came after a lettdrinstruction from the US Department of State to the head of the
IPCC Working Group I, Sir John Houghton, which asked for changes designed to the political
agenda of setting up international control of energy. This corruption was reinforced by climate
mocels which predicted a climate sensitivity [by doubling the, €ahtent] of 1.5 to 4.5 C. In the
ODVW UHSRUW 65 SGLVFHUQLEOH HYLGHQFthé oklipr@asbb RZQ \
for all temperature increase since 1950. This will, for fcdi reasons, be reinforced in the next

report (Gilett et al. 2021).

A Submitted2021-:05-13. Accepted 202:D5-21. Reviewed by G. Hasndstps://doi.orgl0.53234/scc202111/221
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In the sectiorHot Talkwe can read about A Fake Consensus of Scientists, Corruption of the Peer
Review Process, the Missing Hotspot, the Hockey Stick Deception, and the Climategatal.Scan
The latter revealed how key IPCC scientists were hiding their raw temperature data and the
methodology of their selection of adjustments, conspiring to delete incriminating emails, and
undermining the peer review system, making it difficult for skegpscientists to publish their work

in scientific journals.

In part two:Cold Sciencewe learnWhat Science Really Saykhis part is updated with the help of
/IHIDWHV DQG /XSR DQG LV D FRQFLVH DQG ZHOO ZULWWHQ
abou climate. Here we learn how the extreme claims by IPCC are modified by IPCCtbelf
missing Hot Spot, temperature hiatus, hurricane drought and modest sea level rise.

To challenge the findings of IPCC, Fred Singer convened a group of scienti6@3imi2d this be

came the Nongovernmental International Panel of Climate Change (NIPCC). Hundreds of scientists
around the world have participated in production of a series of reports @liedite Change
Reconsidered.

Short summaries of the findings of NCC are written under tHeeadingWhat We Think We Know

orbital, natural internal and solar variability, water vapor responsible for most of the greenhouse
effect and a greener world because or morg,@0d : KDW :H .QRZ :H 'RifWs fad R Z
more han we know. Some examples: No scientific value of a single global temperature estimate,
inaccurate and corrupted surface temperature recordsaliglated climate models, and many
claims of extreme weather events and sea level acceleration which do ppeh.hA very
interesting graph isigure 18, which shows how the number of stations in the Global Historical
Climatology Network (GHCN) declined from 3500 in 1970 to less than 500 in 2000, while the
relative number of stations at airppfV LQFUHDVHG IURP 8§ WR 8§ GXULQJ V

Fred Singer is not afraid of challenging the conventional wisdom in chapt&o#8: CQ Lead to
Cooling?He claims that a possible warming by greenhouse gases is negated by water vapor and our
SODYHWWHIPSHUDWXUH UHPDLQV VWDEOH +H H[SODLQY WKD\
absorbs some Hradiation: it does not guarantee climate warming. He shows (Box 6) how the
warming/cooling depends on the atmospheric lapse rate: A greenhouse gas prodiicgf the

climate if the molecular transitions are in a region of positive lapse rate. This happens in the
stratosphere and at the winter poles.

Finally, they explain how little, if any, money is spent of the $2billon yearly environmental research
budget to study the benefits of more €@ the atmosphere. The greatest impact of climate change,
historically, is that warm periods produce larger harvest and cold periods cause famine. The small
warming and more C£have produced a boon for agriculture angositive effect on human health.

The book also discusses the topics of the ongoing climate debate: Mitigation (Reduce Emissions),
Sequestration (Storing GPor Adaption (turning Tragedy into Opportunity). Many good arguments

are presented here, as endor overconservation, costs and environmental risks, and the normal
adaption to climate and weather, which is always better with a strong economy. Singer also presents
ideas for what to do if we need to warm the Earth to overcome a Little Ice Agé, nvhicstart this

century because of diminishing solar activity. He proposes to inject water as mist just above the
tropopause, creating ice particles which will temporarily stopadRation in the window 8 to 10 !

and warm the Earth.

Singer, Legates andubo conclude that climate change is a complex and difficult subject requiring
the insights of many disciplines. It is easy to get lost in technical debates for instance on the
radiative properties of carbon dioxide (§QOwhile other more important topies the water cycle,

are overlooked. They recommend focusing the discussion on the following four essential truths:

1. "The warming from 1910 to 1945 was real: it is confirmed by thermometer records as well as proxy
data, but it occurredeforehuman greenh@e gases could have causedlite warming from 1978 is
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almost entirely fakean instrumental artifact found only in one heavily manipulated and unreliable
database of surface observations.

2. ‘Since 2000, there has been little if any warming attributablé&HiGs, a pause that is now
approaching twenty years (omitting El Ni—o eventd)is means none of the extreme weather, floods,
KXUULFDQHYVY HWF WKDW DUH VR RIWHQ DWWULEXWHG WR 3.
prominent scientists could havedpetriggered by our GHG emissiotisis all fake news.

3. Climate models fail to accurately replicate global temperatures since 1979 (when accurate satellite
GDWD EHFDPH DYDLODEOH WKH\ 3UXQ KRW" PHDQLQJeWKH\ IF
past or will happen in the futur@hey are therefore unvalidated by observations, making them
unsuited for use in policy making.

4. "The most reliable data on sea level rise show a steady linear rise of 18 cm per century and no
acceleration in the past dery. The historical record shows the rate of sea level rise did not increase
during the warming 19185, demonstrating that sea level rise does not depend on air-surfsze
WHPSHUDWXUHY 7KHUHIRUH SUHGLFWLRQWRLQREVBDQKE FBb
EDVHG RQ VFLHQFH EXW LQVWHDG DUH LQWHQGHG WR WR IUL.
DJHQGD °

If these four findings are true, there is no climate crisis. However, in a final note the authors point to
the parallebetween Lysenkoism and the current state of politics. It may take a whole generation of
scientists to pass away before we can return to a state where climate change can be studied and
evaluated in the light of true scientific inquiry and not from a pality correct perspective. We
sincerely hope that we are wrong.

Reference:

Gillett, N. P. + 14 (2021)Constraining human contributions to observed warming since the
pre-industrial period, Nature Climate Changéttps://doi.org/10.1038/s45580-009659

“Hot Talk, Cold Science dares to point out that ‘the Emperor has no clothes.”
~Arthur C. Clarke, author, 2007 A Space O
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The grave error of physics
WKDW FUHDWHG D FOLPDW

Christopher Monckton of Brenchléy

Current composition of the 32 C° “natural greenhouse effect”
T

(at?lrect%acn't:n by :l< 24 co

preindustria
greenhouse gases

erroneous currently-estimated feedback response,
33 times too large,
to direct warming by preindustrial greenhouse gases
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Composition of the 19.9 C° natural greenhouse effect

Climate scientists overstated natural feedback respddeld W XUQLQJ D JHQWOHLZLDVPLQJ LQV

&OLPDWH VFLHQWLVWY FULHG 3(PHUJHQF\ " EHFDXVH WKH\ KDG PDGH DQ HUURU
They imagined the difference between surface temperatures with and without greenhouse gases in 1850, the natural greenhouse
effect, was 32 Cj: 8 Cj direct warming by preindustrial greenhouse gases and 24 Cj natural feedback r@sbavee fostly

from more water vapor in warmer air. Thus, they thought the unit feedback respthresextra warming for every 1 Cj of direct

warming by greenhouse gasesvas 24 O 8, i.e., 3. That is why, given 1 Cj direct warming by doubledd@@y, they predict as

much ast Cj final warming or equilibrium climate sensitivity (ECS) pelow).

They had also forgotten that without greenhous# g8 QR FORXGV UHIOHFW WKH 6XQfVY KHDW EDFN WR
greenhouse gases is about 12 Cj warmer than they had thought. Thus, the true natural greenhouse effect in 1850 wasitnot 32 Cj
just 19.9 Cj. Of this, 6.1 Cj was direct waing by greenhouse gases, driving a feedback response of only 0.7 Cj. Their 24 Cj was

33 timestoo large.7KH UHPDLQLQJ & f ZDV I|HHG E D FiNabo\ \CHRa@ \édieniis R hAdKdrgodtenQfeY KHD W
Sun was shining.They mistakenly addeddH ODUJH IHHGEDFN UHVSRQVH WR WKH 6XQYfV KHDW WR
small natural feedback response to direct preindustrial greengessearming. That is how they came to predict large, fast,
dangerous warming today rather tteamall, slow, harmless, neteneficial warming.

The true preindustrial unit feedback response was 0.7 O 6.1, or just 0.12. So their imagined unit feedback response of 3
was25 times too largeor15times WR GD\fV XQLW IHHGEDFN U HVWSIR0Q UjHliréct waumie by 61
doubled CQ, there will be 1.06 (1 + 0.19) dr.25 C;j final warming. That is onlya third of their 4 Cj final warming,
HQGLQJ WKHLU 3HPHUJH @end, obssived nrbaniadedviaring $iNde 139%efow) has turned at to

be justa third of what they had predicted that year. After correcting their ethere will be far too little global

warming to do net harm.

Medium-term centennial-equivalent warming, 1990-2020 (C°)

PROJECTED midrange anthropogenic
warming rate per century equivalent,
30 years August 1990 to July 2020
(derived from IPCC, 1990, p. xxiv)

70% of warming
isanthro.(Wu2019)

| OBSERVATIONALLY
= DERIVED ECS
| from realized forcing
= and observed anthro.
| global warming,
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