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Understanding Global Warming 
… in The Kingdom of Denmark 

Global warming calls for ingenuity, innovation and entrepreneurship. In order to attract venture capital, it is 
necessary to understand the task, its opportunities and risks. With an extent from the Arctic Ocean to the 
Baltic Sea, there are in the Kingdom of Denmark special interests and opportunities to examine the ongoing 
changes. We also have qualified researchers for the job. 

Greenland 

 

Figure 1 The green curve models the cyclical factors found. The superimposed historical events help to recognize the time axis. The 
proxy temperatures of the GISP2 ice core show warm periods that coincide with the oscillation of the baseline of the solar magnetic 
field. A super-grand cycle is 1950 ± 95 years polarity wise peaking every half cycle as explained by Prof. Valentina Zharkova, 
Northumbria University. The baseline magnitude become slowly increasing towards its maximum at 2600 AD to be followed by its 
decrease and minimum at 3700 AD. This trend is anticipated to continue in the next six centuries that can lead to a further natural 
increase of the terrestrial temperature by more than 2.5 oC by 2600 AD. [Oscillations of the baseline of solar magnetic field and solar 
irradiance on a millennial timescale, V. Zharkova, 2019.] 

The warm periods found in our northern provinces are mirrored in Southern Denmark. 

V. Zharkova's latest work (2019) is a quantum leap in understanding global warming and towards usable 
predictions. Right now, the solar activity is heading in the next three decades (2019-2055) to a Modern Grand 
Minimum with transient coolness. [http://nrl.northumbria.ac.uk/39526/] 

http://nrl.northumbria.ac.uk/39526/
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Figure 2.The Atlantic Multidecadal Oscillation (AMO) with a periodicity of 60–80 years. The cyclical variation with high temperatures 
in 30’s and now is seen in Greenland and somewhat weaker in Torshavn 
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Thanks to Danish Willi Dansgaard, we know a lot about the climate of the past. He was the first 
paleoclimatologist to demonstrate that measurements of the trace isotopes oxygen-18 and deuterium in 
accumulated glacier ice could be used as an indicator of past climate and he was the first scientist to extract 
paleoclimatic information from the Greenlandic Camp Century ice core. In 1974, Willi Dansgaard predicted 
that the post-war declining temperatures would soon reach a valley followed by a short-term warming. 

Thanks to Ole Humlum, who succeeded Willi Dansgaard at the Disco station, we know a lot about the cyclical 
factors that affected the globe in the past. Together with Jan-Erik Solheim and Kjel Stordahl, he published 
the article "Identifying natural contributions to late Holocene climate change" in Global and Planetary Change 
in 2011. Figure 1 is taken from this article. Ole Humlum is a Danish professor emeritus of physical geography 
at the University of Oslo, Department of Geosciences and adjunct professor of physical geography at the 
University Center in Svalbard. His academic focus includes glacial and periglacial geomorphology and 
climatology. 

Thanks to Henrik Svensmark, we know the natural forcing of the sun’s magnetic field and its effect on cosmic 
rays and cloud formation. He is a Danish physicist and professor in the Division of Solar System Physics at the 
Danish National Space Institute in Copenhagen. 

Jutland, Southern Denmark 
England - once part of our North Sea Empire - now a neighbor 300 nautical miles to the west, from where we 
get most of our weather. This is significant because here close to us, instrumental temperatures are dating 
back to the middle of the 500-year cool period referred to as The Little Ice Age. 

The graph clearly shows how 
we gradually came out of the 
cold and into the Modern 
Warm Period. From the 
oldest measurement in 1659 
and up to now, a trend of 0.28 
oC per 100 years can be read. 
We must go back to 1700 to 
find a faster and longer-
lasting rise than the one we 
have just experienced (the 
one predicted by Willi 
Dansgaard). 

In Jutland, the temperature 
range goes back to 1803 and 
it follows Hadley quite 
closely, but one to two 
degrees lower because we 
are a bit to the north. 
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Figure 3. The average temperature in Denmark has developed in parallel to the Hadley data – 
only 1½-2 degrees colder.  

In Greenland it has recently been as warm as in the 1930s. Aerial photos early in the 30s 
show that the glaciers were as retreated as today.  In 2017 glaciers began to grow again. 

The Little Ice Age The Modern Warm Period 

Preindustrial time 

~ 0,28 oC in 100 years 
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Port of Aarhus 
The sea water expands with 
warm weather. DTU Space, 
the Technical University of 
Denmark analyses sea level 
data from satellites in space 
and measuring stations on 
land. Since 1993 satellite 
radar altimeters have 
provided uninterrupted 
estimates of global mean sea 
level with a trend of 3,1 
mm/year. It requires 
intensive calibration and data 
processing to measure that 
exactly from a mobile 
measuring station - Jason-3 is 
orbiting at 1336 km altitude. 
However, for the coastal 
population, classical water 
level measurements are still 

most important. Data from tide gauges all over the world suggest an average global sea-level rise of 1–1½ 
mm/year. For the Port of Aarhus, the Permanent Service for Mean Sea Level (PSMSL) reports figures with a 
rising trend of 6,7 cm per 100 years. 

Consequently, Aarhus is preparing for extreme sea rises, even though they have not yet appeared. 

Precipitation in Southern Denmark 
 

In Jutland and the islands, we 
get approx. 100 mm more 
rainfall a year than a hundred 
years ago.  

What interests the authorities 
and farmers the most is the 
intensity. 

Precipitation intensity is 
measured on several automatic 
meters located around 
Denmark. The network is called 
the Wastewater Committee's 
Rain Meter System (SVK) and 
there are measurements from 
1979 to today. There is now 
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Figure 5. Precipitation is recorded in Denmark since 1874. Precipitation intensity is measured 
since 1979. 

~ 96 mm in 100 years 

Figure 4. A similar tidal curve for the port of Korsor showed an increase of 7.9 cm per 100 
years. None of the ports showed accelerating water rises.  

In Aarhus sea level data goes back to 1889 with a rising trend of 6,7 cm per 100 years. SONEL 
has no GPS position times series for Aarhus, but for nearby Esbjerg SONEL reports a Velocity 
(mm/yr.): -1.17 +/- 0.48 for station ESBH at the waterfront and a Velocity (mm/yr.): 0.72 +/- 
0.49 (land uplift) for station ESBC 3,8 km away. 
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171 meters. The resolution of the measurement is 1 minute. Precipitation per unit of time is called intensity. 
The committee has investigated whether significant changes have occurred in the intensity and volume of 
extreme rainfall events. The report concludes that there are almost as many stations with upward trends and 
as are with downward trends. 

 

Silkeborg Water 
Works 
Precipitation intensity for one 
of the stations – the one in 
Silkeborg – is plotted and for 
this station no upward or 
downward trend is found.  

Only 6 cloudbursts have been 
recorded for the 40 years of 
operation. 

Silkeborg is preparing for 
extreme weather, but it has 
not yet arrived. 

 

 

The Danish Storms. 

Inspired by The Accumulated 
Cyclone Energy (ACE) index of 
tropical cyclone activity the 
Danish Storm List is indexed. 
In the absence of max wind 
speed and duration, the 
storms category has been 
used. By counting them as the 
square root of their category, 
stronger storms will come to 
their right. 

Since 1891 only 13 strong 
storms/hurricanes category 4 
(> 28,5 m/s) have been 
recorded.  
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Figure 6. For 11.000 datasets – each representing a rain shower – the medium intensities are 
plotted. For 40 years only 6 cloudbursts of more than 15 mm in 30 minutes are recorded. 
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Figure 7. The Danish Storm List records all storm by their category (1-4) since 1891. For each 
year the numbers are summed as the squared roots of their category. Thus, a strong storm in 
category four is counted as two storms, category 3 as 1.7 and category 2 as 1.4 storms. 
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In the past more than a hundred years, there is no trend towards more frequent or more severe storms. 

Sunshine 
The sun is shining enough to make photovoltaic plants profitable. Several plants built in 2017-18 provide each 
25 MWh annually. 

 

Sunshine and temperature 
appear to vary synchronously 
on an annual basis - not 
surprisingly. 

Crop yields 
Potatoes are not only a staple 
food but the basis for the 
most rewarding farming in 
Jutland. The potato thrives 
best in a temperate climate. 
Breeding and better 
cultivation methods have 
raised crop yield per hectare 
and at the same time the 
starch content of factory 
potatoes has been raised to 
19½ % in average dry starch 
matter. It is not to say if the 
yield is also affected by the 
recent warming - in 
Greenland it does. Higher 
carbon dioxide may also have 
been beneficial. 

Population 
Population figures before the 
first census 1769 are very 
uncertain. From the end of 
the Dark Age about 650AD, 
the population numbers are 
estimated to have risen from 
half a million to one million 
during the Medieval Warm 
Period, again falling during 
the less fertile Little Ice Age.  
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Figure 9. Crop yield for industrial potatoes in Jutland. The yield jump is due to a meristem 
program introduced in the 80s and a new “flush out” cultivation  system. 

Figure 8. Sunshine and temperature appear to vary synchronously on an annual basis 
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This indicates a population of one million as just sustainable by agriculture.  Energy imports in the form of 
feed and fertilizer from North and South America enabled population growth after 1750 - later enhanced by 
the introduction of fossil fuels. By supplementing photosynthesis with present level of renewable energy the 
sustainable Danish population has been doubled to about two million since 1750.  

Human overpopulation 
occurs when the ecological 
footprint of the population 
exceeds the carrying capacity 
of the land. This is 
traditionally related to food, 
but lately also to renewable 
energy. With present Danish 
fertility rate of 1,71 and no 
immigration the Danish 
population will decline and 
reach sustainability in 200 
years. With a South European 
fertility rate of 1,33 it will take 
less than 100 years. With 
present immigration the 
population will incline 
forever.  

Energy 
Procurement. 

Weather makes heating our homes needed. Despite our high latitude, about 120 kWh of photovoltaic energy 
can be produced per m2 in Jutland. It is windy and newer turbines generate on an annual basis 4.100 MWh 
per installed MW ~ 47% efficiency.  

The biggest shortcoming of both forms of energy is the lack of temporary storage. This need becomes 
increasingly urgent as the renewable energy is expanded. Temporary chemical storage as methanol is 
advantageous because it may be used for transportation as is with no need to reverse the process.  

Our total energy consumption is about 780 PJ/year ~ 137 GJ/person (38.000 kWh/person). To achieve 
sustainability, the production of renewable energy must triple. Just in order to keep pace with population 
growth, 330 MW wind turbines corresponding to the installation of our largest offshore wind park at Krieger's 
Flak every two years. 

IPCC 
The Intergovernmental Panel on Climate Change (IPCC) is an intergovernmental body of the United Nations. 
The IPCC does not carry out original research, nor does it monitor climate or related phenomena itself. 
Rather, it assesses published literature. The IPCC is pretty well aware of the difficulty of predicting the 
climate. This is stated in the Executive Summary of the Third Assessment Report (TAR): "The climate system 
is a coupled non-linear chaotic system, and therefore the long-term prediction of future climate states is not 

0

1.000.000

2.000.000

3.000.000

4.000.000

5.000.000

6.000.000

7.000.000

1750 1775 1800 1825 1850 1875 1900 1925 1950 1975 2000 2025

Re
sid

en
ts

 o
f D

en
m

ar
k

Kingdom of Denmark - Population

Figure 10. After 10 years of constant population in the 1980s, the population began to grow 
strongly in the early 90s. 
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possible". The IPCC, however, feels the challenges of understanding the Earth's system so daunting, that 
these challenges simply have to be met - Exitus acta probat. 

Freeman Dyson 
The IPCC has the largest collection of weather data and we look at the same data as the IPCC and see the 
same. We cannot look into the future, but the IPCC makes nevertheless an attempt using mathematical 
models. This can – acc. to Freeman Dyson - be the reason why extreme weather is not arriving as predicted.  

Freeman Dyson, born 1923 a 
theoretical physicist and 
mathematician, now a 
professor emeritus in 
Princeton. He became very 
close to Niels Bohr and to 
Albert Einstein - they worked 
in the same building in 
Princeton for many years. His 
friend Syukuro Manabe - also 
Princeton - was the first to 
use climate models to 
investigate the impact of 
carbon dioxide in the 
atmosphere. He [S. Manabe] 

always said and still says, that computer models are excellent tools for understanding climate, but very bad 
tools for predicting climate. They are models only having a few of the factors in them and Freeman Dyson 
finds the climate far more complicated than the models. He sees the beneficial aspects of carbon dioxide on 
plant life and agriculture. He raises the question of the most desirable amount of carbon dioxide in the 
atmosphere and what to do the day we reach an undesirable level.  

Against the Mainstream 

Freeman Dyson’s issue is not with the reality of climate change or greenhouse gases as a contributing cause. 
It is the extensive use of models he opposes and their absence of significant natural forcing. Many 
Scandinavian researchers and thinkers share his view. Bjørn Lomborg, President of Copenhagen Consensus 
Center campaigns against measures to cut carbon emissions in the short-term and argues for adaptation to 
short-term temperature rises, and for spending money on research and development for longer-term 
environmental solutions. March 12, 2019 the Danish geologist, prof. em. dr. Johannes Krüger, University of 
Copenhagen wrote the former Danish Prime Minister, Lars Løkke Rasmussen an extensive letter concluding 
“We can and should do something about the environment, but climate is controlled by nature”. The letter is 
translated and published in English and Dutch. Subsequently, the letter has been translated into Norwegian 
and – with slight amendments – addressed to the Norwegian Prime Minister, Erna Solberg, together with 
signatures of 20 Norwegian scientists. Johannes Krüger, Ole Humlum and Henrik Svensmark are 
representatives of a diverse and credible Scandinavian research environment that one must lend ear if you 
want to understand global warming. 
 

Figure 11. Freeman Dyson finds the climate too complicated for it to be modeled 
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George Olah 
 

George Andrew Olah was 
awarded a Nobel Prize in 
Chemistry in 1994. In 2011, 
he accepted our invitation as 
an honorary member of the 
Danish Methanol Association. 
He died at his home in Beverly 
Hills on March 8 2017, but the 
association still honors him 
and his visions.  

From the association's 
foundation in 2011, the 
introduction of methanol 
economy has been our key 
issue - and in Denmark, of 
course, as biomethanol. 

Introduction of precisely biofuels is encouraged by the IPCC. For the benefit of our members, we try to 
understand global warming and the public reaction. We see the benefits of a methanol economy regardless 
of climate and for whatever reason. Half a million premature deaths in the EU is attributable to air pollution. 
Methanol economy will improve air quality. Whatever, biomethanol will be an attractive solution to our 
waste problems in agriculture and to the intermediate storage of our rapidly growing wind and sun power. 

Summary 
The Modern Warm Period has brought milder weather and more rain to the Kingdom of Denmark. The 
change has been steady without more frequent or worse incidents of extreme weather. The North Atlantic 
is influenced by the Atlantic Multidecadal Oscillation (AMO) observed as far south as the Faroe Islands. 
Farming has benefited from the milder weather - especially in Greenland – and maybe from a general 
greening. Southern Denmark is surrounded by sea with 8750 km of coastline. Together with the sun and 
wind, this determines our weather. 

NB! 

Understanding Global Warming1 is an ongoing process. The present document is dated September 15, 2019. 

Understanding Global Warming References:   Link  

 

  

 
1 J. Murray Mitchell used the term ”Global Warming” in 1961, but it is the article in Science 1975 ”Climatic Change: Are 
We on the Brink of a Pronounced Global Warming?" by Wallace Broecker that gave rise to the present understanding as 
an anthropogenic climate change - not to be confused with the Modern Warm Period. 

Figure 12. During his career, Olah authored or co-authored 20 books and close to 1,500 
scientific publications. He held 160 patents from seven countries, including four for the 
transformation of natural gas into gasoline-range hydrocarbons. 

http://danskbiomethanol.dk/Papers/Understanding%20Global%20Warming%20References.pdf
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Addendum – Carbon Dioxide 

The Carbon Dioxide Issue 
Freeman Dyson raised the question of the most desirable amount of carbon dioxide in the atmosphere and 
what to do the day we reach an undesirable level. In fact, there is not much we can do. 

Water vapor and carbon dioxide are greenhouse gases that, figuratively speaking, form a blanket that keeps 
the Earth warm. That blanket does not heat and get heated. The heat comes from the sun. It is not the air 
that heats land and sea. It's sunshine and it varies quite a bit. As an example, Denmark received 25% more 
sunshine at the end of the 20th century, raising the temperature 1.7 oC. 

Figure 13. IPCC Carbon Cycle AR5. Simplified schematic of the global carbon cycle. Numbers represent carbon mass and exchange 
fluxes in Gt (Pg) carbon per year. Re.: http://climateilluminated.com/CO2_facts/carbon_cycle/carbonCycle_IPCC_AR5.html.   
The enclosed part [our highlighting] shows a chain of circles connecting the atmospheric carbon with that of the sea - quite to the 
sediment on the ocean floor. A total upward flux of 207,1 GtC is indicated. 

http://climateilluminated.com/CO2_facts/carbon_cycle/carbonCycle_IPCC_AR5.html
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Figure 14. Henry’s law illustrated. CO2 removed from the atmosphere will be replaced by CO2 from the sea. Gt C = Gigaton Carbon. 

Henry’s Law. 
William Henry (1774 –1836) was an English chemist. He developed what is known as Henry's Law. It is a gas 
law that states that the amount of dissolved gas in a liquid is proportional to its partial pressure above the 
liquid. The proportionality is temperature dependent. 

Between carbonized water and its headspace, there is an equilibrium determined by the partial pressure of 
the gas and the temperature. Henry's law applies offshore as well. The partial pressure of atmospheric carbon 
dioxide has risen since measurements began in 1958. The same goes for sea temperatures. The exchange of 
carbon dioxide between air and the sea skin is instantaneously. It takes a few years for the equilibrium to 
spread to the whole atmosphere. It takes more time to exchange CO2 with the deep sea through upwelling, 
chemical and biological carbon cycles. These carbon cycles are vertical chaining as described by the IPCC in 
AR5: 

Carbon dioxide in air ↔ Carbon dioxide in sea ↔ Bicarbonate (HCO3
−) ↔ Carbonate (CO3

2−) ↔ Sediment 
 
Literally air and sea can be considered communicating vessels where the above chain connects carbon in the 
air with sediment at the ocean floor in a reversible manner.  

At the equator strong sunshine causes the sea to emit the most carbon dioxide. The North Atlantic acts as a 
sink with carbon dioxide going the other way. The IPCC has illustrated how carbon dioxide circulates between 
the air and the sea and the land. Large amounts - well over 200 Gt of carbon - are exchanged every year. Of 
this, CO2 from combustion makes up 8 Gt (4%). In a final steady state ~ 95% of the carbon will be in the 
oceans. 
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Figure 15. NOAA. Preliminary weekly (red line), monthly (blue line) and daily (black points) averages at Mauna Loa for 2019. 

Mauna Loa 
Each spring, as the sun begins to gain power on the southern hemisphere, the carbon dioxide concentration 
begins to rise on Mauna Loa. It continues to rise during the southern summer until the fall in May. Then it 
drops again. This zigzag pattern is repeated forever. A law of nature forces the carbon dioxide of the air to 
rise and fall with the temperature of the oceans. The southern seas are so immense that their warming and 
cooling "overwhelms" the opposite swing in the smaller seas north equator. The Modern Warm Period 
beginning late 1800s warms the seas. Various carbon cycles at the top sea layers and the mighty mass of the 
oceans and their large carbon stock to some extent levels out dissolved carbon dioxide and temperature 
variations of the ocean skin. Consequently, the concentration of carbon dioxide on Mauna Loa increases 
correspondingly evenly year by year continuing to do so as long as the sea water becomes warmer. The 
oceans give and take carbon dioxide in a giant flux regardless of what might happen over land. 

In technical terms, the air contains twenty Gigaton (Gt) Carbon more at the southern fall and loses it all again 
over the winter. Inevitably, the oceans offset all rising or falling emissions on land. 
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The Egtved Girl and her time. 

 

Proxy temperatures must always be taken with a grain of salt. Therefore, it is great and convincing to see our own Egtved Girl dressed 
up with a light and airy cord skirt for a lovely warm summer in 1370 BC, the Minoan Warm Period, when she fell ill and died. 

Karin Margarita Frei of The National Museum of Denmark, Copenhagen has so to speak brought the Egtved 
Girl to live again. As 15-year-old, she became the foster daughter of a large farmer and merchant at Egtved, 
Denmark. She came from a business relationship in the Black Forest, Germany - maybe because her foster 
father was childless himself. She is on home visit a few times. On the last trip back, she brought her little 
brother. They both fall ill on the journey and die 1370 BC. The Egtved family gives her and the boy a beautiful 
burial with a burial mound 22 m wide and 4 m high. Her foster parents must have been fond of her, but it 
has also been important to show her German family and trading partner their utmost honor and respect. Her 
travels have followed the waterways. They have been organized as "package tours" by merchants who have 
provided stays and barges along the way. It's been expensive. Also, her funeral was extremely expensive, but 
her foster family could afford it. They lived in a period of warm weather - better than today. It is the warm 
periods that bring wealth and prosperity.  

Lushness and carbon dioxide go hand in hand. From a quarter to half of Earth’s vegetated lands has shown 
significant greening over the last 35 years largely due to rising levels of atmospheric carbon dioxide, according 
to a study published in the journal Nature Climate Change on April 25. 2016. During the warm periods, the 
carbon dioxide equilibrium is shifted over the oceans, giving off more to the air. Will this too be the case in 
the time of the Egtved girl? 

Prof. Hans Oeschger, Bern was among the first to analyze CO2 in the Greenlandic Camp Century ice core. 
Analyzing large 300 g ice samples he found in average 435 ppm total CO2 down to a depth of 1000 m – it is 
the all Holocene period. CO2 in air bubbles from the EPICA Dome C, Antarctica from the same Holocene period 
doesn't show as much as a wrinkle. Prof. Zbigniew Jaworowski, Warsaw has objected that the reactive and 
soluble CO2 is depleted during the compression of the ice. Although these objections are now swept off the 
table in the academic community, the generally low CO2 variation in ice cores still wonders. 
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Stomatal Index 
… an alternative method. 

Levels of carbon dioxide in 
Earth's atmosphere change over 
time — so at times when the 
atmosphere is carbon-dioxide-
rich, plants can get away with 
having fewer stomata since 
each individual stoma will be 
able to bring in more carbon 
dioxide. During those high-
carbon-dioxide times, plants 
with fewer stomata will have an 
advantage and will be common. 
On the other hand, when carbon 
dioxide levels are low, plants 
need many stomata in order to 
scrape together enough carbon 
dioxide to survive. During low-
carbon-dioxide times, plants 
with more stomata will have an 
advantage and will be common. 
Credit to the University of 
California Museum of 
Paleontology's Understanding 
Evolution. 

Tutankhamun died 1325 BC same age, only 45 years before our Egtved girl. Olive leaves grown today have 
33% fewer stomata than the olive leaves in the floral collar found in his tomb. This indicates a lower carbon 
dioxide concentration at that time. 

During warm periods, the equilibrium over the oceans shifts towards higher concentrations of CO2 in the air 
(Henry's Law). This is not reflected in the EPICA Dome C ice core. Hans Oeschger measured total carbon and 
found variations, but the samples were not dated - only the depth. The 435 ppm C02 is his  average for all 

Holocene data. Catherine Jessen reconstructed 
CO2 from oak and birch leaves, but neither does 
the stomata change with the warm period (red 
dots, moving 3 pts average). 

Henry's law cannot be ignored, but we miss data to 
quantify its effect. With three quite different CO2 
estimates, past carbon dioxide cannot be 
determined with any certainty nor credited for the 
lushness that must have been during the time of 
the Egtved Girl. Sources: 

Hans Oeschger, Camp Century - hyperlink 
Catherine Jessen, Stomatal index - hyperlink 
Eric Monnin, EPICA Dome C Ice Core - hyperlink 

https://www.igsoc.org/annals/3/igs_annals_vol03_year1982_pg227-232.pdf
https://www.geocraft.com/WVFossils/Reference_Docs/Late_Holocene_CO2_3000-4300_BP_Jessen_etal_2005.pdf
ftp://ftp.ncdc.noaa.gov/pub/data/paleo/icecore/antarctica/epica_domec/edc-co2.txt
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Beneficial level of carbon dioxide in the atmosphere. 
NASA has shown the greening effect of the present CO2 concentration, but at which concentration will the 
beneficial effect cease? Most plants generally benefit from the “CO2 fertilization effect”, which boosts growth 
and yield. For most crops the saturation point will be reached at about 1,000–1,300 ppm.  

Means to control carbon dioxide concentration in the atmosphere. 

Emissions of carbon dioxide from fossil fuels are currently about 35 Gigatons per year. One or more ways to 
control the carbon dioxide concentration has been proposed, should it reach an undesirable level. However, 
it is more than difficult to compensate for a carbon balance determined by Henry's Law and the temperature 
of the oceans. The following are mainstream topics: 

• Restore Grassland. Holistic grazing management method as proposed by Allan Savory is good and 
profitable.  

• Land Grabbing and Plant Trees to Absorb CO2. Freeman Dyson wrote 1976 a paper titled, “Can 
we control the Carbon Dioxide in the atmosphere?2” published in the scientific journal “Energy”. He 
said trees would provide the necessary short-term response. Afforestation is cheap and good to the 
agriculture.  

• Carbon Capture and Storage (CCS). Capturing CO2 from flue gas or direct from air and storing it 
physically underground or as carbonate is possible but energy intensive – and still Henry´s law apply. 
Sequestering is any way done by nature, much better than we can.  

• Renewable Energy. Using solar energy as photovoltaic, heat (steam) or wind power etc. is ongoing. 
In Denmark the total annual energy consumption per inhabitant is 111 GJ and 34% is renewable and 
feasible. 

• Nuclear Power. Nuclear energy now provides about 11% of the world's electricity from about 450 
power reactors. The OECD International Energy Agency and The World Nuclear Association has put 
forward an ambitious scenario to provide 25% by 2050. 

• Fertility Rate. Most affordable will be closing the gap between needs and capability. Could the 
Danish birth rate (1.75) gain ground worldwide, sustainability will be achieved in less than 200 years. 
With a Southern European fertility rate (1.35), goals can be achieved before the turn of the 
millennium – and at the same time solve other environmental issues. 

These topics are all relevant as long as it is the mainstream view of the atmosphere as a closed entity.

 
2 https://adamant.typepad.com/seitz/files/Dyson_Energy_1977.pdf 

https://adamant.typepad.com/seitz/files/Dyson_Energy_1977.pdf
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Carbon Pools 
The IPCC Carbon Cycle AR5 (Fig. 13) illustrates several carbon pools (stocks) and reversible circles. 

Carbon dioxide in air ↔ Carbon dioxide in sea ↔ Bicarbonate (HCO3
−) ↔ Carbonate (CO3

2−) ↔ Sediment 
 
Once dissolved in the seawater CO2 reacts with water to form bicarbonate and is entering reversible chemical 
and biological loops enabling exchange of carbon even with ocean sediments3. Note that the chalk layer 
under Denmark is several hundred meters thick. 

 

Figure 16. IPCC Carbon Cycle AR5. Inactive or slow reacting carbon in carbonate rocks is immense ~ 65.000.000 Gt C. The equilibrium 
in the interface between air and sea determines the CO2 concentration indirectly influenced by chemical and biological loops in the 
sea - with the equatorial region as the largest emitter of CO2 and the North Atlantic Ocean as the largest sink. 

Overall Considerations 
IPCC performs excellent work and their studies and conclusions are supported by governments in all Member 
States. Several scientific bodies have issued official statements endorsing the findings of the IPCC. However, 
there are doubts. Doubts, because predictions are based on computer models, the predictions/projections 
go unreasonably far into the future and the magnetic fields of the sun are ignored. Also, the weather in 
Denmark has not become more extreme and the sea level rise in our ports is not accelerating. Warm weather 
and sunshine go hand in hand. In addition, the Modern Warm Period is a good that does not make sense to 
change, even if we could. On the contrary, it moves attention from significant issues that we can do 
something about.  

 
3 Carbon and Other BiogeochemicalCycles 
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter06_FINAL.pdf 

https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter06_FINAL.pdf
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Addendum – Sun 

Freeman Dyson opposes the extensive use of computer models to simulate climate due to its chaotic nature. 
Otherwise in the astronomical world, which is complex indeed, things work like a clockwork. 

Milankovitch Cycles. The path of the Earth’s orbit around the sun is elliptical with an eccentricity 
(obliquity) variation of about 100.000 years. The axis of the earth is tilting between 22,1 and 24,5 degrees 
and back again in 41.000 years. The third of the Milankovitch Cycles is Earth's precession – the direction of 
the axis shifting with a periodicity of 23,000 years.  

These three cycles create alterations in the seasonality of solar radiation reaching the Earth's surface. The 
orbital forcing influences Earth's climate, but other factors must be involved too. For example, the changes 
in the energy Earth receives from the sun are not large enough, by themselves, to explain the observed 
cooling and warming.  

Zharkova Cycles. While the sun's surface temperature and radiation are quite constant, the magnetic 
interior of the sun varies greatly - partly under the influence of the planets. Nicolaus Copernicus introduced 
the heliocentric system, but in fact, both planets and sun rotate about their common centers of gravity 
(barycenter). Prof. Valentina Zharkova4 incorporates planetary theory into a solar activity model including 
quadrupole magnetic parameters enabling the simulation of a summary curve backwards by 120 000 years 
and manage to see the changes caused by the Earth axis inclination over the 40,000 years, as expected. 
Furthermore, she found super-grand cycles of duration 1950 ± 95 years (polarity wise) – coinciding with the 
cycles observed and published by Prof. Ole Humlum5 2011 (Fig. 1). 

Svensmarks Terrestrial Mechanism. The solar magnetic processes and the planetary interactions are 
described by V. Zharkova6 precisely, but it is Prof. Henrik Svensmark7, who found the mechanism that 
transmits the effect to the weather on Earth. The solar magnetic fields protect us to some extent from cosmic 
rays. The weaker the sun, the more cosmic radiation passes through. Cosmic radiation initiates condensation 
of water vapor in the atmosphere and thus formation of clouds. The weaker the sun, the more clouds are 
formed causing coolness. Vice versa when the sun's magnetic fields are strong. The cosmic radiation varies 
by itself during the Sun orbit around the center of the Milky Way Galaxy. This terrestrial mechanism of cloud 
forming is far more powerful than the orbital changes on the irradiated solar energy. 

Earth cycles.  While the solar system controls the amount of sunlight that reaches us, there are cyclical 
changes in the ocean currents that distribute the solar energy and create alternating regional climates - 
occasionally disturbed by unpredictable volcanoes. 

So far back in the time we have been able to see, the climate in Denmark is determined by conditions in space 
and we have not in Denmark found any signs that things have changed.  

 
4 https://www.nature.com/articles/srep15689 (2015) 
5 http://danskbiomethanol.dk/papers/naturalcontributionstoholoceneclimate.pdf (2011) 
6 http://nrl.northumbria.ac.uk/39526/ (2019) 
7 https://www.thegwpf.org/content/uploads/2019/03/SvensmarkSolar2019-1.pdf (2019) 

https://www.nature.com/articles/srep15689
http://danskbiomethanol.dk/papers/naturalcontributionstoholoceneclimate.pdf
http://nrl.northumbria.ac.uk/39526/
https://www.thegwpf.org/content/uploads/2019/03/SvensmarkSolar2019-1.pdf
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Sunshine. In Denmark a strong link is found between sunshine and temperature. The same is seen at the 
weather station in Leuchar across the North Sea at the height of Aarhus. The twentieth century ended in 
Denmark with a sudden 1.7 oC temperature rise thanks to a simultaneous 25% increase in sunshine hours - 
likely the major cause. 

Literature on sunshine and its importance for the weather is modest. Perceived cloud cover as an inverse 
proxy for sunshine, more information is available. It is the sun itself, which probably by a Svensmark 
terrestrial mechanism determines the sunshine on land and sea and thus our weather. Mainstream 
recognition is underway and will be accentuated by the upcoming Grand Solar Minimum 2020-55. 

  

Figure 17. Since 1920, the annual number of sunshine hours has been registered in Denmark. The decade 1930-39 was sunny with 
1625 hours on average. In the post-war period, sunshine diminished to a minimum in 1978-87 with an average of 1374 hours. 2000-
09 was the sunniest period in a hundred years with an average of 1723 hours. The temperature on an annual basis has changed in 
pace with the sunshine and was for the three periods respectively 8.2 oC, 7.3 oC and 9.0 oC. 
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Addendum – The Arctic Provinces 

Records of sea ice distribution in the Barents Sea from 1579 until today show that the edge of sea ice during 
summer has varied around N 80o latitude for periods of approx. 81, 153, 250 and approx. 500 years. Source: 
T. Vinje, Norwegian Polar Institute. 

 

Figure 18. Aerial photographs from a 1930s expedition by Danish explorer Knud Rasmussen. Pictured is Rasmussen’s Heinkel 
hydroplane after its return from a surveying mission. 

Danish Arctic Institute has aerial photographs from mapping East Greenland early 1930s for use in the trial 
in The Hague between Denmark and Norway. The pictures show that the glaciers had the same extent as 
today. Since then glaciers have grown and once again retreated. Acc. to Polar Portal Season Report 2018 the 
largest marine terminating glaciers have only lost area to a modest extent since 2012.  
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Addendum – The Bright Side of Denmark 

Extreme Weather 
Flooding. No accelerating sea levels are found in our ports.  

The Permanent Service for Mean Sea Level (PSMSL) indicates a stable sea level rise, with no 
indication of recent acceleration in any of our ports. In Port of Aarhus the sea level rise is 6,7 
cm in 100 years. 

Storms. Storms have not become more frequent or more powerful. 

The Meteorological Institute's Storm List shows unchanged frequency and strength of storms 
in Denmark. Since 1891 only 13 strong storms/hurricanes category 4 (> 28,5 m/s) have been 
recorded. 1898 peaked with 12 storms. 

Cloudbursts. No more frequent or more intense cloudbursts have been measured. 

The Wastewater Committee's Rain Meter System (SVK) has now 171 meters. The one in 
Silkeborg has been active since 1979 and registered 11.000 showers with no indication of 
higher intensity. Only 6 cloudbursts have been recorded in Silkeborg in 40 years. 

Temperature. 
Warming. The national 10y-average has risen 1.6 oC from 7,2 oC in 1873-82 to 8,8 oC in 2009-18. 

The warming has not been steady but shows maxima of 8.2 oC in 1930-39 and 9.0 oC in 2000-
2009 separated by a minimum of 7.3 oC in 1978-1987. 

 Sunshine. The sun shines 140-150 hours more now than a hundred years ago. 

A maximum of 1625h in 1930-39 (8,2 oC) declined -15% to 1374h in 1978-1987 (7,3 oC). 
Sunshine inclined +25% again to 1723h in 2000-2009 (9,0 oC). There is a strong indication 
that sunshine determines the weather in Denmark. 

Agriculture  
Humidity The annual rainfall has increased. 

The annual rainfall has increased 104 mm (16%) from 659 mm in 1874-1883 to 763 mm in 
2008-2017  

Carbon dioxide. The atmospheric content has increased 90 ppm since 1958. 

The atmospheric content has increased from 315 ppm in 1958 to 405 ppm in 2017. 

Potato Crop Yield. Improved cultivation and better weather have tripled potato crop yield.  
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Milder weather, more rain, more carbon dioxide and more sunshine are contributing factors 
tripling yields from 121 hkg/ha in 1900-1909 to 472 hkg/ha in 2009-2018. 

Summary 
Our weather in Denmark has not become more extreme and it is greatly influenced by the 
sunshine. 

 

Figure 1 Sunshine monitoring began 1920, Temperature since 1873. The upcoming Grand Solar Minimum takes the temperature down 
again. 
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