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‘Mass application of poorly validated 
climate models on a global scale 
may be the biggest mistake of 
mankind in its recent history.’
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The polar bear, favorite doom icon of 
activists, flourishes like never before.

ESSAY: CLIMATE CHANGE

SUMMARY 
Stop trying to control the Earth’s climate 

but put all effort into early adaptation and 
care of the environment.

Climate change is a fact. It is not a mod-
ern phenomenon but has always been with 
us. There has never been anything resem-
bling a constant climate on our planet. Our 
climate was continuously on the move. The 
Earth’s history tells us that very cold peri-
ods (‘glacials’) have always alternated with 
very warm periods (‘interglacials’). Trave-
ling from a very cold to a very warm period 
and vice versa was not a predictable smooth 
ride but a chaotic bumpy trip with ups and 

downs. About 20,000 years ago we lived 
through the most recent ice age. Remains of 
this long global winter are still visible. Today, 
we are living in a period of global warming, 
being ‘business as usual’ in terms of the nat-
ural pattern of glacials and interglacials. It 
would be foolish to deny that. 

So, the existence of climate change is 
beyond any doubt. The big question is: ‘What 
is the principal cause of today’s global warm-
ing? Is it mankind, or is it the natural sys-
tem?’ Without knowing the real answer to 
this question, mankind could end up like 
a modern Don Quixote, fighting a foolish 
and pointless battle against the big natural 
forces. Current climate policies are based 
on the conviction that ‘the science is settled’ 
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and that mankind is the principal cause of global warming. It is also 
believed that our technological capabilities will enable us to control 
the Earth’s climate. But is there any scientific evidence for such a bold 
statement and for such an unconditional belief? Should not we radi-
cally change course and put full emphasis on climate adaptation and 
good stewardship of our environment?

Left leaning politicians have always had a strong belief in ‘social 
engineering’. But until today all systems relying on top-down 
socio-economic planning have failed. The very same politicians have 
now found a new focus for their ideal: ‘climate engineering’. Whoever 
delves into the subject, quickly comes to the understanding that the 
Earth’s climate may be even more complex than the human society. 
The political ambition to ‘turn the knobs and move the levers’ of the 
climate system, ......... is it ignorance or arrogance?

This essay gives an up to date overview of what we know and what 
we don’t know about climate change. It is primarily meant for the mil-
lions of interested laymen who are keen to hear a truthful story they 
can understand. These people have become suspicious of being mis-
led by climate alarmists. As a group they have the potential to put 
pressure on politicians to stop the use of poorly validated models and 
to focus on evidence-based climate policies instead. 

The first message of the essay is that we can distinguish four princi-
pal causes of climate change (basic mechanisms in the ‘CCL system’):
1. Changes in the solar radiation and cosmic rays that reach the 

Earth’s atmosphere;
2. Changes in the Earth’s orbit and the orientation of the Earth’s axis;
3. Changes in volcanism and heat convection from the extremely hot 

inner Earth; 
4. Changes in the oceans and atmosphere due to greenhouse gases, 

produced both by Mother Nature and by mankind.
Note that the first three causes are entirely natural; only the fourth 

is a mixture of nature and man. The simultaneous interaction of 
these four phenomena with our turbulent atmosphere and oceans 
is extremely complex. Bear in mind that planet Earth is unique in 
the solar system, having a surface that is more than 70% water. This 
property makes water a leading actor in the variations of the Earth’s 
temperature. In addition, unlike carbon dioxide (CO2) water (H2O) 
occurs in three phases on our Planet – gas, liquid and solid – where 
each change of phase causes an exchange of heat with the direct envi-
ronment. Not single-phase CO2 but multi-phase H2O is by far the 
most important greenhouse gas in our atmosphere. The dominance 
of multi-phase H2O is considered to be responsible for the amazing 
stability of the Earth’s temperature. Multi-phase  H2O functions as a 
global thermostat.

The second message is that the Intergovernmental Panel on Climate 
Change (IPCC) has selected only one single component -- emission of 
manmade CO2 -- from the CCL system and declared it to be the princi-
pal cause of climate change. This very narrow view makes the credibil-
ity of IPCC’s computer simulations highly suspicious. Why exclusively 
focus on manmade CO2? Why ignore all of the climate-driving natu-
ral sources? Looking at the Earth’s rich climate history, large changes 
in the Earth’s climate occurred before mankind started to produce its 
CO2. Actually, we will show that the contribution of manmade CO2 is 
insignificant with respect to the contribution of natural CO2. Taking 
this hard fact into account, how can IPCC seriously claim with more 
than 90%(!) certainty that all natural causes of climate change are insig-
nificant compared to the human-produced CO2? In this essay we argue 
that today’s very narrow view on the climate system does not allow 
us to make such a firm conclusion. This is particularly true if we also 
look at the questionable reputation of IPCC. The past is covered with 
scandals like Climate-gate, Amazon-gate, Himalaya-gate, Africa-gate, 
Kiwi-gate, Pachauri-gate, etc. The problem is that all these scandals 
were bending the truth into one and the same direction: ‘man-made 
CO2 is the principal cause of today’s global warming’. Why hiding evi-
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‘Many people who are worried about changes in the Earth’s climate 
actually mean that they are worried about the deterioration of the Earth’s 
natural environment. We should not mix up climate and environment.’

dence that tells a different story? The biased IPCC reports – bended by 
the political top – show that we ought to be critical on what IPCC let us 
belief. Their agenda is not scientific (searching for the truth), but politi-
cal (campaigning for CO2 reduction)1. This is the reason that in the past 
decades we see hardly any scientific progress in IPCC’s climate science.

The IPCC simulations cannot explain the significant climate changes 
that took place prior to mankind appearing on our planet. IPCC pri-
marily refers to the last 150 years, a fleeting moment in the 4.6 billion 
year history of the Earth. There is currently no theoretical or empirical 
evidence that the simplifying assumptions in the IPCC models are jus-
tified. On the contrary, there is increasing evidence that simulation of 
the real climate system is still far beyond our current capability. IPCC 
models cannot only explain what happened in the past, also their pre-
dictions of current climate behavior significantly deviate from what is 
actually measured. It has resulted in frightening doom scenarios.

The third message is that scientific progress requires the availabil-
ity of open databases with reliable measurements. After all, in pro-
fessional research processes theoretical models are always tested and 
updated by comparing simulated measurements with real measure-
ments (‘model validation’). In situations that real measurements can-
not be trusted, any reference to the truth is lacking and progress is at 
great risk. Unfortunately this is exactly what happened in climate sci-
ence, as global temperature databases are rather messy. For instance, 
in many countries there is no information available how temperatures 
have been measured, how the environments of measurement stations 
have changed during time (e.g. think of urbanization and/or industri-
alization), how measurement stations themselves have been changed 
(think of new equipment and/or new locations), etc. All kind of vague 
or even secret correction methods have been applied (‘harmoniza-
tion’), which almost always led to higher temperatures. Without reli-
able measurements there will be no progress in climate science.

All of this means that IPCC’s version of climate science appears a 
rather sloppy science that works with polluted databases and with 
theoretical models that are hardly validated. Particularly in the last 
decade, where quality measurements from weather balloons en 
weather satellites became available, the invalidity of IPCC’s climate 
models was revealed. Why was this alarming state of affairs not taken 
in hand by IPCC? Climate science must seriously consider starting all 
over again, giving full priority to professional measurement technol-
ogy and truthful data-driven model validation. In this essay a num-
ber of recommendations are given to modernize the Global Historical 
Climatology Network (GHCN).

The fourth message of the essay is that we need to stop making pre-
dictions with the oversimplified and poorly validated IPCC computer 
simulations. Instead, it is proposed that climate scientists should put 
all efforts into building a big picture of the climate system, involving 
all of the principal causes and emphasizing the many interactions. To 
realize this huge ambition, we should take advantage of the current 
revolution in system modeling and digital measurement technology.

Future climate research should make use of reliable databases and 
validated theoretical models. Acknowledging the huge complexity of 
the climate system, evidence from other scientific areas such as astro-
physics, geophysics and eco-biology should play a more prominent 
role in today’s climate knowledge reservoir. In particular note that 
archeology can tell us a lot about the Earth’s climate of the past 5000 
years (think of the Warm Roman Time, the cold pre-Medieval period, 
the Medieval Warm period and the recent Little Ice Age). All this extra 
scientific information hopefully will bring about less arrogance in the 
climate community (‘we know it all’) and more curiosity to search for 
the truth. Such a renaissance will lead us to a better understanding of 
the Earth’s climate past and present, making us ready to say something 
meaningful -- albeit still subject to uncertainty -- about the future.

Last but not least message, in recent years we have seen that the 
output of climate models have made a huge impact on society at large. 
It gives an extra responsibility to climate scientists. They are not only 
responsible for the scientific quality of their research but also for what 
society is doing with their results. Of course, climate scientists don’t 
need to explain the ins and outs of their specialized models but they 
are morally obliged to make clear what the underlying theoretical 
assumptions are, which simplifications they have made and, above all, 
what this all means for practical policy making. To avoid huge waste 
of public money, climate scientists much firmly protest against any 
misinterpretation of their theory and any misuse of their models by 
activists and politicians. When society finds out that it has been mis-
led, and it surely will, it will be very unforgiving to the silent Acade-
mies of Science. And right they are.

In this essay we will argue that not manmade CO2 but the natu-
ral system is the principal climate-driving force with the sun as 
prime energy source and the water cycle as the natural thermo-
stat. Looking at the lessons of Darwin’s evolution, we should 
accept climate change as a fact and put all effort into adapting 
to those changes. Simultaneously, we should invest in protec-
ting our vulnerable natural system by good stewardship.

ESSAY: CLIMATE CHANGE

1 One of the dirtiest wars was the hockey stick affair, an embarrassing debate on the highest level of the scientific climate community. A coordinating lead
 author of IPCC fabricated the dramatic hockey stick temperature trend by carefully selecting his favorable measurements out of a large data set.
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‘Today’s leading climate computer models use 
a small part of the required knowledge and a 
fraction of the available data; this means that these 
models are still in their early development phase.’

Changes in the big warm and cold Gulf Streams 
have a large effect on the Earth's climate.

It is unlikely that mankind can influence the climate in any way 
that is significant in comparison with natural changes. The compari-
son mankind versus nature has never been shown in the global tem-
perature simulations! The climate models of the Intergovernmental 
Panel on Climate Change (IPCC) assure us that the increasing emis-
sion of anthropogenic CO2 – particularly after WW II – is the prime 
cause of global warming (AGW). This hypothesis is present in all their 
computations. But so far, any proof of this certainty is lacking. Figures 
1-4 illustrate the issue.

Figure 1 shows surface temperature measurements for the past 20 
years. Beware that the display enhances the very fine detail. The mov-
ing average is rather constant, with a dip around 2000 (possibly due to 
La Niña) and a peak (possibly due to El Niño) around 2016. However, 
IPPC’s models predicted that during this period an alarming temper-
ature rise will be taking place due to the continuing increase of CO2 
in the atmosphere. This apocalyptic prediction is caused by the strong 
positive CO2 versus temperature relation that is implicitly built in the 
IPCC models: ‘Higher CO2 concentrations in the atmosphere auto-
matically means higher temperatures’.

Figure 1: Surface temperature measurements for the past 20 years 
published by HadCRUT. In this period there is no correlation between the 
continuous rise of the CO2 concentration and the temperature course.

Figure 2 shows that after the end of the Little Ice Age (ca. 1900), 
there were two short periods of temperature increase (1915-1945 and 
1980-1995) and two stable periods (1945--1980 and 1995--present). 
Again, this picture shows that there is much more going on than just 
the effect of rising CO2.

 

Figure 2: Surface temperature measurements for the last 160 years, as 
published by HadCRUT. Again, in this period the CO2 concentration shows 
a continuous rise that is not consistent with the temperature course.

Figure 3 shows the long-term temperature record based on the 
Vostok ice core at Antarctica. It suggests that temperature changes on 
Earth are a cyclic phenomenon (from glacial to interglacial and back 
to glacial). Climate change was therefore a fact long before mankind 
had any impact on planet Earth. Note the very erratic course with 
many ups and downs inside the cycles. Note also that there exists a nat-
ural temperature boundary on the low as well as the high side (±50C). 
That is on average a temperature change of 0.020C per century, but 
very large deviations from this average trend do occur. Hence, such 
an average is not very meaningful. Figure 3 also shows that warming 
up is much faster than cooling down. It also shows that Planet Earth 
has built during its existence an amazingly robust self-regulatory cli-
mate system.

Figure 3: Temperature measurements in the past 450,000 years, 
constructed from the famous Vostok ice core. Note the strong 
irregularities in the glacial – interglacial – glacial pathways. The journey 
from cold to warm periods and vice versa is not a smooth trip but shows 
a very bumpy ride with many ups and downs.

ESSAY: CLIMATE CHANGE

Climate change: mankind
or Mother Nature?



The three examples above indicate that it is necessary to look at 
temperature variations over a long timespan (revealing the context 
of any time period) before any sensible conclusions can be drawn on 
recent changes. It is clear that research focusing on just a few decades 
will miss this broader context. Any conclusions drawn may therefore 
be incorrect and the resulting predictions will be misleading. 

The data example in Figures 4a,b illustrate IPCC’s struggle with 
reality2. In Figure 4 we see the continuously increasing CO2 concen-
tration in our atmosphere. Note that the fast seasonal changes are 
clearly visible. There is no debate about the validity of this graph. In 
Figure 5 the temperatures are shown as computed and as measured 
by weather balloons and weather satellites. We indeed can see that the 
alarming IPCC trend (0.30C per decade)  is not visible in the real tem-
perature measurements at all. Moreover we can see that IPCC’s tem-
perature predictions are highly correlated with the increasing CO2 
concentration. This is not a surprise as it has been hardwired into 
IPCC’s climate model.

 

Figure 4a:  Concentration of atmospheric CO2 (1958-2018) measured at the 
Mauna Loa Observatory, Hawaii. The thin line shows the monthly values, 
while the thick line is a simple running average. The local CO2 concentra-
tions show very small differences all over the world. Contrary to CO2, local 
climates show very big differences all over the world. 
 

Figure 4b: IPCC’s modelling results (1975-2025) show that IPCC’s predic-
tions deviate dramatically from the real measurements. Note the strong 
correlation of IPCC’s predictions with the CO2 trend. This is anchored in 
IPCC’s hypothesis (more CO2 automatically means a higher temperature).

These results indicate that the essence of IPCC modelling is trans-
lating global CO2 concentration into global temperature. At the base 
of this translation are the laboratory experiments by Svante Arrhenius 
in 1896: ‘Doubling the CO2 concentration causes a temperature rise of 
5.00C’, being referred to as climate sensitivity. Later (1896) Arrhenius 
corrected this quantity to 1.60C. In addition, he warned his colleagues 
that also this number may be too high due to fundamental problems 
in his empirical experiments. IPCC uses an average climate sensitiv-
ity of 30C! This means that if the CO2 concentration would rise to 600 
ppm, than according to IPCC the average temperature will be 1.50C 
higher than today (ref. 1). Current knowledge and current measure-
ments suggest that the reality is a lot more complicated. Physically, 
there is much more going on in the climate system than global warm-
ing by manmade CO2. IPCC has created its own virtual world. This 
will be further discussed in the next section.

Finally, we know that the CO2 concentration across our planet 
is very similar (about 400 ppm), but we also know that the climate 
across the planet is very different. Hence, there are mechanisms other 
than CO2 at stake that are responsible for these large climate differ-
ences, such as the strength of the solar radiation, the amounts of 
water vapour and the nearness to oceans. Now, let us make another 
cross-section.  Instead of looking at one time period and many climate 
zones, let us look at many time periods and one climate zone. Then 
we again observe very different climates, but now at different time 
periods. Note that this second cross section is called climate change. 
It is very unlikely that changes in the second cross-section (different 
time periods) are driven by other natural mechanisms than those in 
the first cross-section (different climate zones). Based on this space-
time interrelationship, the mechanisms of climate change are very 
well known. Meaning also that the influence of CO2 on climate change 
is marginal (anyway beyond measurement capability).

The climate data matrix gives a view of the space-time behaviour 
of the Earth’s climate. It makes us aware that the natural mecha-
nisms, being responsible for the large changes in the climate zones 
(matrix columns), are also responsible for the changes in the dif-
ferent time periods (matrix rows).

 

ESSAY: CLIMATE CHANGE

2 Ole Humlum, 2018, The State of the Climate, GWPF Report 30.
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Figure 5 >>
Very different climate zones have very similar 

CO2 concentrations (around 400 ppm), indicating 
there are mechanisms other than CO2 responsible 

for these large climate differences.
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ESSAY: CLIMATE CHANGE

Figure 6: Schematic diagram of the cyclic climate system (CCL system). It shows that the Earth’s climate is 
determined by complex interactions between four phenomena: (i) solar and cosmic radiation (from above); (ii) heat 
spots and volcanism (from below); (iii) the water vapour cycle; (iv) the carbon dioxide cycle. Note that both cycles 

are essential for a green Earth. Note also that arrows mean mass and/or heat flow.
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The incapability of IPCC’s climate models to simulate the past, to 
match the present and to predict the future are not a surprise, as the 
complexity of the climate system is far beyond IPCC’s simplifica-
tions. Powerful natural forces from outer and inner Earth interact 
with atmosphere, geosphere (continents) and hydrosphere (oceans) 
of the Earth in ways about which we often know still very little. These 
effects are therefore largely unpredictable if we aim at prediction steps 
beyond weather time scales (a few days only). Note that the complex-
ity of these interactions is further increased by the influence of living 
organisms (biosphere). 

Figure 6 shows a diagram of the cyclic climate system ('CCL sys-
tem'), which summarizes all these interactions schematically. It gives 
a pictorial overview of the prime physical and biological phenom-
ena in the climate system, telling us that there are many more factors 
affecting global temperatures than the CO2 content of the atmos-
phere. We will show that the H2O cycle is dominant in the Earth’s 
climate system and the CO2 cycle is dominant in the Earth’s biolog-
ical system.

 
Starting at the top of the diagram, the sun delivers enormous 

amounts of energy by radiation: every second the Earth receives 
about 170,000 TJ. This impressive solar heat flow is partly absorbed 
and partly reflected by the Earth’s atmosphere and surface. The sur-
face gets warmed up and radiates infrared energy back into the atmos-
phere, where it is partly absorbed and partly escaped into space. 
Meanwhile, warm and cold parts of air and water are intermixed by 
convection currents. In addition, complex positive & negative feed-
back processes are at work in, on and along the Earth’s surface as part 
of the water vapour and carbon dioxide cycles. These cycles may also 
contain temperature-effecting matter such as aerosols (suspension of 
small particles). Both cycles are depicted on the left- and right-hand 
side of the diagram. 

In our solar system the Earth is unique as its surface covers more 
than 70% of water. Therefore, oceans play a key role in determining 
the climate (see dual position of the hydrosphere in the diagram). For 
instance, they are enormous reservoirs of CO2 molecules. These mol-
ecules are released when the water temperature is rising and are stored 
when the water temperature is falling. 

Water is unique because it occurs in three phases (gas, liquid solid) 
on our planet. In a warming period, energy is extracted from the 
environment during evaporation and melting. Similarly, in a cool-
ing period, energy is released to the environment during condensa-

tion and freezing. It means that each phase change works against a 
temperature change (example of negative feedback). The temperature 
influence of the multi-phase H2O cycle is many orders more impor-
tant than that of the single-phase CO2 cycle. For instance, consider the 
influence of a cloud cover on the Earth’s temperature. 

In short, if the temperature rises, evaporation increases and more 
clouds are formed. These clouds block part of the incoming solar 
radiation, causing the temperatures to go down again. This tempera-
ture fall decreases the evaporation and the cloud intensity decreases 
again. Next, the incoming solar radiation increases and temperatures 
will start rising, etc. The water cycle functions as a global thermo-
stat. Recent research results indicate that cosmic rays play a role in 
cloud forming (ref. 2). On a small time scale, recent research results 
also indicate that the day-night cycle plays a similar thermostatic role 
(ref. 3).

Figure 7: In today’s IPCC climate models the CO2 cycle plays a central 
role and manmade CO2 (‘anthropogenic CO2’) is pointed out as the prime 
cause of global warming. By this conclusion climate policy is narrowed 
down to a ‘war on CO2‘ with dramatic consequences for the stability of 
the energy infrastructure.

Why is system response of the variable solar and cosmic radiation 
not part of IPCC’s models? And why is the dominant water cycle not 

ESSAY: CLIMATE CHANGE

A big picture of
the climate system
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an important part of their story? And what about the (local) role of 
volcanism and hotspots from inner Earth? To explain the Earth’s cli-
mate there is a lot more required than manmade CO2 (see Figure 7).

Apart from their temperature function, water vapour and carbon 
dioxide are also key components in forming the building blocks of 
life (carbohydrates) and therefore both are also indispensible for a 
flourishing biosphere. Hence, the combination of H2O and CO2 is 
not just functioning as a temperature regulator but it also causes the 
Earth to become and stay green. Shortage of water vapour and car-
bon dioxide causes a loss of natural green and this leads again to a dis-
turbance of both cycles.3  Deforestation – not just for agriculture and 
for building materials, but increasingly for energy – has devastating 
consequences.4  It is therefore hard to understand that ‘green’ climate 
policies have degenerated into a crusade against CO2 (see Figure 8). 
Carbon dioxide is for plants and trees what oxygen is for humans and 
animals. 

Note that today’s average CO2 concentration in the atmosphere is 
400 ppm (being 0.04%), in city air 700 ppm, inside city houses 1400 
ppm and in exhaled human air 40.000 ppm (being 4%). Compare this 
with an oxygen concentration of about 20% and a nitrogen concentra-
tion of about 80% in the atmosphere. Note that below about 150 ppm 
CO2, vegetation will disappear (also meaning that no oxygen will be 
generated anymore). Above 4000 ppm CO2 the air becomes uncom-
fortable for human beings (think of badly ventilated meeting rooms).

Figure 8: A poster of a recent academic symposium on ‘toxic gas CO2’. It 
shows that climate activists are using all possible methods to make CO2 

the enemy of life. 

Finally, at the bottom of the CCL diagram, there is the effect of the 
heat flows from within the Earth. In the semi-fluid mantle (‘asthe-
nosphere’), temperatures are several thousands of degrees centi-
grade, and this causes material and heat to flow just below the Earth’s 
crust. The moving rock exerts so much force that the Earth’s crust 
moves (‘continental drift’), and causes mountain ranges and volca-
nos to form. This not only causes earthquakes but also changes the 
position and shape of continents and, therefore, the ocean-continent 
distribution. This again causes changes in the nature of the oceanic 

currents and thus the heat distribution across the planet. Looking at 
the short term there are places where the inner heat flow reaches the 
Earth’s surface (‘hotspots’), locally melting ice sheets and warming 
up oceans from below. Influences of the extremely hot inner Earth on 
local global warming may be underestimated.

Later in this essay it will be explained that the rocks near the Earth’s 
surface (‘lithosphere’) hide an impressive archive of the geological 
history of our planet. We will see that Earth scientists can decipher 
what happened in a distant past, including climate changes. 

In summary, the CCL diagram in Figure 6 makes us aware that cli-
mate change is a very involved process, caused by highly complex 
phenomena: the interaction of the driving natural sources (upper and 
lower part of the diagram) with H2O and CO2 loops in the Earth’s 
atmosphere (left and right hand side of the diagram). Hence, to 
understand the climate system we need to know the property of the 
driving natural sources and the impact of these sources on the Earth’s 
natural cycles. In system terminology, this impact is referred to as the 
‘source response of the system’. 

In this essay climate is described as ‘the response of a system that 
is excited by external sources’. Unfortunately, in the current cli-
mate discussion the concept of source response is hardly mentioned. 
Properties of external sources and properties of the Earth’s system 
are intermixed, making a proper discussion on the key issue ‘cause 
and effect’ almost impossible. We passionately discuss small details 
of the CO2 issue (at the level of idealized differential equations), but 
the overall picture of the climate system – in terms of driving sources 
with related system responses – remains out of view. Therefore, deal-
ing effectively with the climate question is not only a matter of more 
research; we also have to change our mindset and think in terms of a 
heat control system: (i) the natural sources as external disturbances, 
(ii) the clouds as reflectors and absorbers, (iii) the inhomogeneous 
surface as an infrared radiator, (iv) the oceans as immense reservoirs 
of heat and CO2, (v) the atmosphere as a complex pathway (with pos-
itive and negative feedbacks) and last but not least (vi) living organ-
isms (including human beings) as users and producers. In this way we 
can investigate by sensitivity analysis the role of the driving sources 
and the properties of the different system components that together 
create the response we observe.

The schematic presentation of the CCL system in Figure 6 clearly 
shows that the IPCC models are looking at the climate system through 
a CO2-keyhole and over a very short timespan as well. This narrow 
approach does not add much credibility to the overconfident IPCC 
statements about the future of the Earth’s climate. Reality is much 
more complex than making implicitly a simple translation from 
global CO2 concentration to average global temperature. IPCC’s sci-
entists in Working Group 1 must open their windows to a world that 
is wider than the world of the classical General Circulation Models 
(GCMs), borrowed from the meteorologists.

As we mentioned earlier, climate models should at least be able to 

ESSAY: CLIMATE CHANGE

3 For example, www.justdiggit.org
4 For example, www.waterparadigm.org
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explain the past. Here, indirect measurements from different disci-
plines play a crucial role (see Figures 2 and 3). When we understand 
the past, we can interpret today’s direct measurements in the proper 
context (Figure 1). Only when that is achieved are we in a position 
to say something meaningful about the future. Given the huge com-
plexity of the climate system (Figure 6), we are only at the initial stage 
of developing predictive climate models. If we want to speed up pro-
gress, we need to fundamentally change IPCC’s approach to climate 
science. New methods and fresh players in Working Group 1 are very 
much needed (see below). This is no surprise: in scientific circles the 
awareness is growing that when studying complex phenomena, one 
needs to take down the walls that separate different knowledge areas.

In this respect, to minimize the endless debate about the physi-
cal meaning of averaging temperatures on a global scale and using 
this global average as a key indicator for climate change (traditional 
approach), let us use the concept of global and local heat content 
instead. Unlike temperature, heat content is a meaningful physical 
quantity (expressed in Joule) that can be meaningfully averaged. In 
addition, we can easily quantify that oceans are key players, not only 
because they represent a huge volume but also because the heat capac-
ity of oceans is several thousand times larger than the atmosphere5. 
Knowing the specific heat capacity, heat content can be translated 
into temperature. Figure 9 shows the implementation of heat con-
tent in the CCL diagram. We have already mentioned that instead of 
looking at one time period and many climate zones, we also should 
look at many time periods and one climate zone. These two different 
cross-sections are the columns and rows of the ‘climate data matrix’ 
in the CCL system. This data matrix widens our data view and con-
nects the changes across the climate zones with the changes across 
time periods.

 

Figure 9: The cyclic climate system (CCL system) shows the climate-dri-
ving sources and the complex mass and heat flows in the loop. Altogether, 
these cyclic processes function as a natural thermostat. The climate 
data matrix contains measurements as a function of climate zone (matrix 
columns) and time period (matrix rows).

For readers who are interested in a little more detail, the presenta-
tion of the CCL system in Figure 9 separates the climate-driving natu-
ral sources (outer and inner) from the system components. Each flow 
component is represented by a matrix operator. It propagates the sys-
tem variables during their trip through the circulation loop. Note that 
the pressure gradient drives the mass flow. Similarly, the temperature 
gradient drives the heat flow. By knowing the (average) heat content 
and the (average) specific heat capacity, the (average) temperature 
can be estimated.

Today’s global temperature databases are rather messy. In many 
countries there is no information available how temperatures have 
been measured, how the environment of measurement stations have 
changed during time (e.g. think of urbanization and/or industrial-
ization), how measurement stations themselves have been changed 
(think of new equipment and/or new locations), etc. But it also fre-
quently turns out that raw measurements cannot be retrieved because 
databases are lost and/or data correction methods are vague or even 
kept secret (ref. 4). Bear in mind, the mother database of climate sci-
ence – the Global Historical Climatology Network (GHCN) – is used 
by all research organizations worldwide, but it suffers from all of the 
above problems. This means that the entire climate science is infected 
by sloppy measurements. In CFGSEC we are working on the follow-
ing recommendations:

1. APPLY ARRAY TECHNOLOGY

Don’t use traditional point measurements, but design measure-
ment stations (on land and at sea) that consist of a spatially distrib-
uted array of multifunctional sensors, measuring density, pressure, 
velocity, temperature, humidity, CO2 content, aerosol concentrations, 
etc. In this way location noise becomes visible, a quality factor can be 
assigned to the array output and, optionally, the local mass and heat 
flow vectors become available as well. 

2. CALIBRATE BALLOON AND SATELLITE MEASUREMENTS

Implement the high-quality output of the station arrays for weather 
balloon and weather satellite calibration purposes, aiming at trans-
lating balloon and satellite measurements into surface data and vice 
versa. This means that balloons and satellites take care of a fine cov-
erage, allowing scientists to position the coarsely spaced calibration 
stations at ideal locations only (stable meta-data). Note that one cali-
brated measurement is one element in our climate data matrix.

3. UTILIZE INDEPENDENT PROXY DATA

Due to the high complexity of the climate system and the imperfec-
tions of proxy data, analyse several independent measurement series 
(any way more than one!). Conclusions must be consistent with all 
data sources used.

5 The use of ocean heat content was already advocated by Roger Pielke in 2003 (Bul Am Meteorol Soc).
6 The hockey stick scandal was possible because only one proxy dataset was used. Even worse, this dataset on itself was very questionable (tree rings of
 bristlecone pines as measure for temperature). Altogether, being a disgrace to the scientific community.
7 The use of industry-produced CO2 turns out to be a great success.
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4. CREATE GREEN LABORATORIES

We have always invested in advanced laboratories to support sci-
entific research on many problems, but for climate research com-
puter modeling appears the only tool. Why not finding out what 
the real absorption properties of CO2 are by constructing a suitable 
pipeline of considerable length with heat sources and temperature 
sensors. The pipeline contains atmospheric gas with controlled con-
centrations of CO2 and H2O per experiment. And why not making 
controlled bio-environments  to study the many complex feedback 
properties in the climate system. For instance, modern greenhouses 
are loaded with measurement and control equipment. They are per-
fect ‘laboratories’ with well-defined climates (temperature, humidity, 
CO2 concentration) and well-defined biotopes to study the complex 
interaction between atmosphere and biosphere. There are millions 
of these ‘laboratories’ in the world. In the Dutch greenhouse region 
(‘Westland’) CO2 has been collected from the Rotterdam industrial 
area and led by pipelines into greenhouses to optimize the CO2 con-
tent for maximum growth8.  Anyway, looking at the huge socio-eco-
nomic impact of climate change, let us stop with endless computer 
modeling and invest in top experimental facilities that are interna-
tionally financed!

Current plans in CFGSEC also include analysing the direct and 
indirect measurements by higher-order statistics in terms of full prob-

ability density functions (PDFs), not only globally but also for the dif-
ferent climate zones. We think that working with just global averages 
(global first-order statistics) is not the way to continue. The larger the 
variations, the more meaningless averages are. And we know that the 
local variations around the global temperature are huge. Note that 
using higher-order statistics is common practice in the economic sec-
tor. Think of income distributions. We need a temperature PDF for at 
least each individual zone. This is automatically achieved by imple-
menting the climate data matrix. 

In addition, we also focus on auto- and cross-relationships for the 
determination of predictive components in the driving sources as well 
as in the system response. This actually means that we are looking at 
minimum-phase components in the data (ref. 5). Minimum-phase 
systems have the unique property that their future behaviour is fully 
predictable from the past (think of a narrowband or reverberating 
impulse response). If an algorithm claims that it can predict the cli-
mate future from the past with high certainty, it actually assumes 
that the climate system is a minimum-phase system. That is a bold 
assumption. It probably refers to the world they modelled and not 
the world we live in. Causal predictions of system behaviour with a 
mixed-phase property lead always to a hockey-stick outcome. A fur-
ther discussion on predictability is beyond the scope of this essay.

14       
FOR REFERENCES, PUBLICATIONS, BOOKS, FULL BIOGRAPHIES,

VIDEOS AND CUSTOMER TESTIMONIALS VISIT SPEAKERSACADEMY.COM
REQUEST AVAILABILITY: CONTACT THE SPEAKERS ACADEMY® TEAM
CALL TO CONNECT +31 (0)10 4333322    

  
15

‘Greenhouses represent a controlled
environment with a well-defined biotoop,
allowing scientific experiments to tell us 
how to optimise’

There are various natural processes in which CO2 is released into 
the atmosphere:
• Rotting of plant residues;
• Exhalation by plants, animals and humans;
• Degassing oceans during warming up;
• Volcanism;
• The burning of fossil fuels by man.

There are also various natural processes in which CO2 is absorbed 
from the atmosphere:
• Photosynthesis in green plants;
• Inhalation by plants;
• Dissolving in oceans during cooling down;
• The weathering of certain silicates, which produces silicon oxide 

(producing silicon oxide).

A small part of the absorbed CO2 remains in the soil like peat. The 
Netherlands has extensive peat lands that were formed in the past. In 
the oceans there are also processes in which CO2 is extracted from 
the ocean water, such as the conversion into calcium carbonate in the 
form of skeletons and shells. These eventually settle and lead to cal-
cium deposits on the seabed. Think of the well-known 'White Cliffs 
of Dover'.

CIRCULATION FLOWS
We can recognise two large circulation flows in these absorption 

and release processes:
• The circulation through the biosphere, on the one hand consisting 

of absorption of CO2 by plants, and on the other hand consisting 
of the release of CO2 by exhalation of plants and rot of dead plants;

• The circulation through the oceanosphere, on the one hand con-
sisting of absorption of CO2in ocean currents in cold zones and on 
the other hand consisting of release of CO2 in warm zones.

We are now going to make the orders of magnitude of these CO2 
flows visible. The amounts of CO2 are expressed in Gt (gigaton) per 
year, where 1 gigaton is a billion tonnes. Note that in the literature the 
flows are often expressed in Gt C (carbon). Those numbers are there-
fore a factor 12/44 = 0.27 smaller. In the following we will express them 
all in Gt CO2/year. Here we take the same figures that the IPCC uses:
1. The circulation through the biosphere is given by absorption of 450 

Gt from the atmosphere and release of 439 Gt to the atmosphere. 
2. The circulation through the oceanosphere is given by absorption of 

338 Gt from the atmosphere and release of 332 Gt into the atmos-
phere. 

3. The release by volcanism is estimated at 3 Gt CO2 per year.
4. The release by humans (heating, transport and industry) is esti-

mated at 29 Gt CO2 per year.

So the total release of CO2 into the atmosphere is 439 + 332 + 3 + 
29 = 803 Gt CO2 per year. And the total uptake from the atmosphere 
is 450 + 338 = 788 Gt CO2 per year. This means that the net release of 
the total system (biosphere, oceanosphere, volcanism, human) is +15 
Gt CO2 per year. Note that the emission from human activities is equal 
to 29/803 = 3.5% of the total CO2 emission. Also note that of the total 
annual emissions, being 803 Gt, 788 Gt is absorbed by nature. That 
is 98%! This means that of all today’s CO2 produced (by nature and 
by man) 98% is taken up by nature while only 2% accumulates in the 
atmosphere. Of this accumulation 0.07% is of human origin (3.5% 
of 2%). The relative contribution of man is therefore very small. It is 
important to keep in mind that the 98% versus 2% ratios depend on 
the condition of the natural system (figure 9). Therefore, it is not con-
stant and will gradually change in time. 

The above figures are in agreement with the measurements that are 
made annually. After all, today the annual increase in CO2 in the atmos-
phere is 2 ppm (ppm = parts per million) and we have just shown that 
the CO2 increase is 15 Gt. Hence, 1 ppm corresponds with 7.5 Gt. We 
have also just shown that the total amount of CO2 in the atmosphere 
is estimated at about 400 ppm. Hence, 400 ppm is 400 x 7.5 = 3000 Gt, 
which corresponds with the mainstream estimates. Note that we can 
now also estimate the average residence time of CO2 in the atmosphere, 
i.e., about 3000/788 years, being less than 4 years.

TIPPING POINT SOPHISM
Often we hear the reasoning that nature releases 439 + 332 + 3 = 774 

Gt CO2 to the atmosphere and absorbs 450 + 338 = 788 GT CO2 from 
the atmosphere. So the natural system extracts 14 Gt CO2 from the 
atmosphere. In addition to this balance man brings 29 Gt CO2 extra 
into the atmosphere. So we go from - 14 Gt to + 15 Gt through man. 
Of course you may not reason that way. Nature does not say: “I don’t 
like human CO2, I refuse to store that”.

Mankind should not compartmentalize the CO2 cycle according 
to his own needs, but treat it as one coherent system. The human-
made 29 Gt is an integral part of the 98% that is absorbed by the nat-
ural system.

MANMADE GREENHOUSE EFFECT
The highest temperature increase measured in the period 1989-

1998 was about 0.40C (see Figure 2). If we were to assume that only 
CO2 would be responsible for this temperature rise, we have already 
seen that 3.6% of this is of human origin. Hence, of that temperature 
increase 0.036 x 0.4 = 0.014°C would have been caused by man. That 
is so little that it cannot be measured with the current methods. But in 
reality the human contribution is even smaller because other causes 
like variations in the solar radiation and the thermostatic influence of 
the water cycle obviously cannot be left out and are of a much larger 
order. So what are we talking about?

Quantification of the CO2 cycle

ESSAY: CLIMATE CHANGE
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The Earth is part of the solar system. It receives solar radiation and cosmic rays from space that interact in 
a complex way with the Earth’s atmosphere and the Earths surface (land and water). Looking at the large 
temperature differences in the day-night cyclus, the seasonal cycli as well as in the different climate zones, 

little changes in radiation have a large influence on the Earth’s climate.
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The geological archive points out that the correlation between average 
global CO2 concentration and average global temperature was always very 
poor. It also shows that we are moving through a minimum in the present 

geological period (Quarternary). Today's average global CO2 concentration 
is 400 ppm and today's average temperature equals 150C.

ESSAY: CLIMATE CHANGE

In the following, a plea is made to broaden the research on the CCL 
system by giving astrophysicists and earth scientists a more promi-
nent role in IPCC’s working Group 1.

THE CLIMATE STORY OF ASTROPHYSICISTS
The sun has a dramatic influence on the Earth. It is the prime source 

of energy for our planet. Minor changes have a major influence on the 
Earth’s climate. We all experience that in our daily life (and this does 
not take a degree in astronomy):
1. The Earth is a planet rotating on its axis, which causes the circa-

dian (day-night) rhythm. The differences in insolation cause day 
and night temperatures to differ in the order of 100C, or under clear 
skies, even more than that. Think about the dessert climate.

2. The Earth orbits the Sun, and the axis of rotation is tilted with 
respect to the orbit around the Sun. This causes the seasonal varia-
tions in temperature, which can amount to several tens of degrees. 
As we know, this happens every year.

3. The orbit around the sun has an elliptical shape. However, the eccen-
tricity of the ellipse changes in cycles lasting about 100,000 years 
(the big Milankovic cycles). Because the influence of insolation is 
so large, it is no surprise that small fluctuations in the orbital shape 
have a large influence on temperatures on Earth. The geological 
archive convincingly shows how the large cold (‘glacial’) and warm 
(‘interglacial’) periods on Earth are in sync with these big Milan-
kovic cycles. (Refs. 6,7). Ref 6 shows geological outcrops, which 
allow observing these cycles with the naked eye! Hence, what astro-
physicists predicted, is confirmed in the geological archive when 
read by the geoscientist (see next section). It represents a beautiful 
illustration how science can flourish through cooperation of differ-
ent knowledge areas. Geologists have observed ten such cycles in 
the last one million years. Extreme hot and cold periods are not sin-
gular and random, they are repetitive and cyclic. There is no indica-
tion that these cycles will no longer occur in future, implying that 
we are on our way to the top of the next interglacial. We already 
showed that in Figure 3.

Combining knowledge about Earth dynamics with the study of the 
geological archive gives more important clues on factors influencing 
temperatures. Because the axial tilt of our planet is not constant, but 
slowly changes its angle, and the earth also shows precession move-
ments, Milankovic predicted two smaller temperature cycles, with 
periods of 43,000 and 21,000 years respectively. These are also observ-
able in the geological record. 

Let us introduce a new time unit: climate year, being 100,000 cal-

endar years. Hence, in one climate year we move from the global win-
ter (glacial) via the global spring to the global summer (interglacial) 
and via the global autumn back to the next global winter. Note that 
the age of planet Earth equals 46,000 climate years. A climate analy-
sis over 10 calendar years means an analysis over 54 climate minutes 
only. It shows the ultra-shortness of such a period on the global cli-
mate scale. Analysis windows in the order of 10 calendar years are 
debatable for valid conclusions on climate change (10 calendar years 
is not even one climate hour).

It is important to realise that the circadian8, seasonal and Milank-
ovic cycles contribute to the stability of our climate (ref. 3). During the 
day and the multi-scale summers the Earth warms up and during the 
night and multi-scale winters the Earth cools down again. Together 
with the thermostat function of the water cycle it explains the remark-
able stability of the Earth’s climate.

In summary, a major contributor to climate change is the variation 
in Earth’s orbit around the sun (cycles of about 100,000 years), fol-
lowed by variations in tilt of the Earth axis (about 43,000 year cycle), 
those in the precession of the earth around its axis (about 21,000 
year) and in addition – with decreasing global impact – the countless 
smaller drivers such as solar activity (ref.8), cosmic radiation (ref.2), 
volcanic eruptions, terrestrial hotspots, variations in the warm and 
cold ocean currents (ref. 9) such as La Niña and El Niño, etc. While 
the long cycles have a worldwide impact on climate, the short cycles 
may be responsible for local changes only. For the very short cycles we 
should not refer to ‘change of climate’ but ‘change of weather’. 

 
We often see that extreme weather is considered as a sign of cli-

mate change. Measurements show, however, that in a particular cli-
mate period the weather may jump up and down (Figures 1-3). Not 
only along the time coordinate but also along the spatial coordinates 
(e.g., compare the very warm winter in Spitsbergen and the very cold 
winter in the USA early 2018). Averaging temperatures is an art on 
its self, particularly when measurement positions are very irregularly 
distributed (and they are!). Today, small temperature changes are dis-
cussed by looking at double averages (temporal and spatial) without 
knowing anything about the underlying statistics. We argued already 
that these type of double averages are not very meaningful and should 
be replaced by the full climate data matrix.

THE CLIMATE STORY OF EARTH SCIENTISTS 
Earth scientists will continue to provide an important contribu-

tion to unravelling the history of our climate. They have already con-
vincingly shown that climate change was happening (far) before man 

Climate stories beyond CO2
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evolved. Earth scientists are geological detectives being able to recon-
struct the past on the basis of the rich geological archive of our planet 
(refs 6 and 7). This spectacular past – a series of small and large cold 
periods with brief warm periods in between – is hidden in the com-
plex geological layers of the lithosphere, representing a ‘natural 3D 
print’. Worldwide, Earth scientists are mapping these layers and their 
work has resulted in many insights about cause and effect. 

Earth scientists can also use the geological archive to reconstruct 
sea level change over time (ref. 10). At the beginning of every ice age 
(‘glacial’) we observe an impressive worldwide sea level drop (over 
100 m), which is followed by a similar sea level rise when entering 
the next warm interglacial. The archive shows a series of these cycles. 
Temperature and sea level anomalies are fully consistent. At the pres-
ent time the sea level is rising at a small and constant rate. We meas-
ure about 1.8 mm per year over the last few thousand years. This fits 
with our current move to the top of the current interglacial. Note that 
in many deltaic areas the manmade land subsidence is much larger 
(in the Jakarta area, subsidence is about 2 cm per year). Sea level rise 
and subsidence are often confused and climate change is then claimed 
to be the culprit.

Figure 10: The mantle plume is a column of melted rock that rises 
through the mantle and the lithosphere to the Earth’s surface and may 
locally cause volcanism and hotspots. Little is known of mantle plumes 
that flow out into the oceans. This also applies to the mantle plumes 
under the kilometres thick ice sheet of Antarctica and Greenland.

As we saw in the description of the CCL system, Earth scientists 
also look below the lithosphere into the asthenosphere. We have men-
tioned already that enormous forces, caused by the heat convection 
in this part of the subsurface, are able to create mountain ranges and 
move the continents. These primordial forces also cause (submarine) 
earthquakes and (submarine) volcanic eruptions. It is likely  that they 

are responsible for some of the climate change symptoms (see Fig-
ure 11).

A recently published study by NASA lends support to this ‘man-
tle plume’ hypothesis (ref. 11). The study indicates that the instability 
of the Antarctic ice mass observed in 2017 may be caused by pul-
sating volcanic activity deep below these ice sheets. Independently, 
researchers from the Arctic Research Centre of Aarhus University 
published early 2018 that the deep bottom water of the north-east-
ern Greenland fjords is being warmed by mantle plume hotspots (ref. 
12). This natural heat source triggers the sliding of glaciers from the 
ice sheet towards the sea. This natural phenomenon reminds us that 
heat does not only come from above (solar radiation) but also from 
below (mantle convection). Deep geothermal heat is an underesti-
mated energy source. Here, the exploration and production knowl-
edge of oil & gas companies is an indispensable asset.

Figure 12:  Differential CO2 concentration (Mauna Loa; in green), global 
sea surface temperature (HadSST3; in blue) and global surface air 
temperature (HadCRUT4; in red). For details see Ole Humlum (footnote 
3). Note that the graphs show that the CO2 concentration has a delay 
with respect to the temperature curves.

Another item of great significance is that in the geological archive 
one finds that CO2 concentration variations in the atmosphere follow 
the temperature variations with a noticeable time lag (see Figure 12). 
This is a critical empirical finding when trying to answer the ques-
tion of causality: ‘Are the observed variations in atmospheric CO2 
levels caused by mankind (the justification of present climate policy) 
or are they effects of changes in the driving natural sources’. In other 
words, we may need to turn the question around. Rather than: ‘Is the 
increase in temperature caused by a higher CO2 concentration?’ we 
could also ask: ‘Is the higher CO2 content of the atmosphere due to 
a global temperature increase, and if so, with which time lag?’ Until 
now, measurements do not reveal any clear indication for a dominant 
anthropogenic origin. In this mainstream discussion the concepts of 
causality and correlation are regularly intermixed. IPCC scientists in 
Working Group 1 should explain more convincingly why these meas-
ured time differences are opposite to what they use in their models: 
time advances instead of time delays.
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The general public knows from personal experience the enor-
mous influence of the sun. We feel the difference in temperature 
between night and day and summer and winter. Spectacular differ-
ences between summer and winter in the Arctic and Antarctic regions 
are beautifully visualised in the nature documentary ‘Frozen Planet’. 
Common sense suggests that changes in temperature due to changes 
in solar radiation, whatever the reason, must be a dominant part of 
any climate model.

Most people have little knowledge about the theoretical IPCC 
models, but they are getting increasingly suspicious. Why are changes 
in solar radiation ignored? In the Earth’s history they were always 
responsible for major climate changes. For instance, everybody has 
heard about the existence of the last ice age. And the general public 
also knows about the large effects of the water cycle by experiencing 
the temperature effects of a cloud cover: less warming during the day, 
less cooling during the night. However, also the dominant influence 
of clouds is considered to be irrelevant in the IPCC story. Changes in 
solar radiation, changes in cloud formation, changes in hot and cold 
ocean currents and the changing influence of hotspots on ice sheets 
are of little interest to climate alarmists. Only changes in the man-
made CO2 concentration get their attention. Their message is embar-

rassingly one-sided and primarily focussed on fear: ‘If we don’t get rid 
of CO2 soon, we will be toasted, roasted and grilled’. This is not sci-
ence, this is politics. With application of a little common sense, tak-
ing into account the history of the Earth’s climate and including the 
critical role of CO2 for all life on our planet, IPCC’s one-dimensional 
causal relationship between CO2 and global warming seems less and 
less likely.

We have already discussed that independent areas in science tell us 
that changes in the inner and outer sources of the natural system are 
responsible for the large climate cycles (sequence of global winters 
and global summers) over millions of years. There is no evidence that 
these driving natural sources have stopped being active today. But we 
also discussed that the natural system is responsible for many small 
climate cycles: (i) day-night cycles, (iii) seasonal cycles, (iii) the solar 
activity cycles combined with cosmic ray variations, (iv) ocean cur-
rent cycles, etc. This means that we are surfing on a big natural climate 
wave that is bringing us, via a bumpy journey with ups and downs, to 
the next global summer (interglacial). We should not fight this com-
plex natural wave like modern Don Quixotes; instead we should adapt 
to it and, even better, try to use it to our advantage. In other words: 
‘How can we benefit from the current interglacial?’

ESSAY: CLIMATE CHANGE

Common sense versus
poorly validated algorithms

It is well known that clouds play a dominant role in the Earth’s weather and climate. It is 
also well-known that clouds are very complex phenomena to model. Is this the reason that 
not H2O but CO2 plays the dominant role in IPCC’s computer simulations?
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However, despite the significant influence of the climate-driving 
sources in the natural system, climate alarmists and naive politicians 
are still convinced that if we ban manmade CO2 we can control the 
Earth’s climate. Consequences of such a conviction are dramatic. For 
instance, let us look at the energy plans to fight CO2. Today, the energy 
consumption of 7.5 billion people amounts to 11 Gtoe per year8. In 
2050 it is estimated that 10 billion people will consume at least 16 Gtoe 
per year (if future poverty reduction programs are very successful, it 
will be more). If we aim at a 50% share of fossil fuel in 2050 (today it 
is 80%), then 8 Gtoe has to be generated from nonfossil sources. This 
is entirely unrealistic. Some environmentalists have even come up 
with the idealistic goal of a 10% share of fossil fuel in 2050. Note that 
the level of wealth is highly dependent on the security of supply of 
affordable energy.  Pushing an ideology with embarrassingly unreal-
istic energy transition goals will certainly lead to a significant loss of 
wealth. Socio-economically, that is a very unsustainable policy.

We should ignore IPCC’s predicted CO2 apocalypse, reject the unre-
alistic energy transition plans and buy time by aiming at a longer fossil 
fuel transition, say replacing coal by clean natural gas and aiming for 
save nuclear energy. This would already be a mega achievement, with 
invaluable benefits for our natural environment9. Meanwhile we can 

improve electricity storage technology and, last but not least, search 
for completely new energy sources (distributed Thorium reactors?). 
We must acknowledge that wind turbines and solar panels alone will 
never be able to secure the energy needs of future generations. 

Recently, over 120 groups from about 30 different countries have 
signed the position statement “The Biomass Delusion”, declaring the 
use of forest biomass for renewable energy to be a false solution for 
climate change mitigation. The broad NGO coalition, which includes 
organizations such as Greenpeace, NRDC, BankTrack and the Fed-
eration of Community Forest Users in Nepal, calls for an end to all 
finance, subsidies and policy support for large scale bioenergy. This is 
a remarkable development.

In conclusion, we are on our way to the top of the current 
interglacial. Therefore, let us change our mindset about climate 
change and stop with all these miserable apocalyptic stories. 
Instead, let us be positive and think about ‘how to adapt or 
even better how to benefit from the interglacial’.
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Energy density table: The energy densities of different 
energy carriers. Note the fundamental problem of 

batteries particularly for the transport sector: storage of 
large amounts of energy requires large amounts of space. 
Note also the favorable properties of fossil fuels as energy 

source and hydrogen as energy carrier.

One can split a complex system in constituents (specialisation) and 
then split the constituents once again in their smaller parts (super spe-
cialisation) and subsequently study those smaller parts in great detail, 
However, one cannot expect that the combination of these narrow 
packages of knowledge gives insight in the operation of the overall 
system. This is the problem when we try to solve complex problems 
with a traditional deductive approach. System behaviour is not only 
determined by the behaviour of the constituent elements, but also 
by the interaction between these elements. A complex system is full 
of different closed loops with positive and negative feedback, which 
influence the behaviour of the involved elements. Science now needs 
knowledge about integration of all those specialisms, led by an over-
arching big picture (ref. 13).

This means that AGW climate scientists must leave their ivory 
tower and be prepared to work with other scientific disciplines. 
The secret of successful innovation is and has always been crossing 
boundaries by interdisciplinary teams. In more specific terms, cli-
mate research teams should be enlarged with earth scientists, astro-
physicists and data scientists. After all, earth scientists (geologists, 
geophysicists, palaeontologists, oceanographers) reconstruct the past 
from the geological archive, thus providing knowledge about what 
happened with the Earth’s climate by going back in time over millions 
of years. The astrophysicists tell us about the changes in solar and cos-
mic radiation that reach our planet. Archaeologists may provide very 
valuable information of the climate history in the past 10.000 years.

In this way an all-encompassing story can be told about our past 
and recent climate, using independent sources of information. It 
allows us to bridge the past and the present. Only then it is possi-
ble to take up the challenge to predict the future behaviour of our cli-
mate system. It may well be the biggest scientific, socio-economic and 
political challenge mankind has faced.

We already mentioned that it would be scientifically much more 
meaningful to work with temperature distributions before doing any 
averaging. Note that these distributions can be easily derived from 
the climate data matrix. Temperature distributions would provide 
two important advantages: (1) For very wide distributions the use of 
averages is meaningless and (2) the change in the shape of distribu-
tions may provide valuable information on the type of climate change. 
Today, climate change is fully discussed by double averages (temporal 
and spatial) without knowing anything about the underlying distri-

butions. We have heated discussions about meaningless differences of 
tenths of a degree in global temperature averages. We also make major 
investments based on these meaningless first-order figures. The poor 
will suffer (ref. 14). Why did scientists allow this to happen? 

But we are not yet at the end of the tunnel. IPCC has announced a 
new way to determine the Earth’s climate. Instead of applying aver-
aging over the past 30 years, IPCC will take an average over the past 
15 years and over the forthcoming 15 years. This means that determi-
nation of today’s climate is not based anymore on facts but on IPCC’s 
unpredictable prediction errors. It brings IPCC’s interpretation of sci-
ence even further away from what science should be. 

The famous scientist Galilei was sentenced by a court of justice in 
1612. Galilei showed with his new measurement instrument, the tel-
escope, that the sun was nót rotating around planet Earth but that 
planet Earth was rotating around the sun. His disruptive observations 
of the cosmos led to a serious conflict with the Church. In a court case 
Galilei invited the judges and the expert witnesses to look into the 
sky through his telescope. They refused, using the argument that they 
knew already how the world was organized. We see a similar thing 
happening today. Now the issue is whether the orbital changes of the 
earth around the sun are major reasons for climate change. After 400 
years we hear again that no further work is required because the sci-
ence is settled: ‘anthropogenic CO2 is the cause’. Are we back in the 
dark ages of Galilei’s time?

As a member of the Royal Netherlands Academy of Arts and 
Sciences (KNAW), I invite all Academies of Sciences to keep climate 
research out of the claws of political ideologies. After all, Academies 
of Science are the guardians of the scientific profession. We see that 
IPCC already had – with great reluctance – to withdraw many earlier 
statements on global warming and to admit errors in its models. As 
long as international scientific institutions of great repute such as the 
Academies of Sciences and the Academies of Engineering hold on to 
the view that there is no longer any doubt about the validity of the CO2 
climate models (“the science is settled”), the eventual truth may cause 
significant damage to the credibility of science.

The history of science tells us over and over again that scientific 
progress did not originate from consensus, but from the statements 
of unconventional researchers who had the courage to put existing 
concepts to the test of reason and observation. It is in the interest of 
science and mankind that these original thinkers are not silenced. 
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9 Should not we give full priority to the alarming degradation of our natural environment instead of spending lots of money on reducing human CO2, the
 result of which is at least very uncertain?



What would have happened if the ‘Intergovernmental Panel on Cli-
mate Change’ had started as an independent ‘Interscientific Panel on 
Climate Change’? And what would have happened if the mission of this 
Interscientific Panel had been to find out the causes of climate change 
with an open mind. Thus, not with the assignment to find out whether 
the cause could be manmade CO2. In addition, what would have hap-
pened if this Interscientific Panel had put high priority to the availability 
of quality climate measurements and the validation of their theoretical 
models with these measurements? We may expect that such a truly sci-
entific panel would have concluded that the aforementioned large and 
small natural cycles determine the Earth’s climate as it was million years 
ago, as it is today and as it will be tomorrow.

Unfortunately, reality is different. Key officials from governments 
manage the Intergovernmental Panel. They have a firm grip on the 
coordinating lead authors. From the beginning, they were not very 
interested in improving measurement technology. Instead, playing 
with computer models appeared their prime interest. In addition, vali-
dation was low on their priority list. They also made it clear that finding 
evidence for a manmade cause (CO2 emission) was good news. Unsur-
prisingly, this encouragement has dominated the focus on all of the 
research activities. Favourable evidence was preselected and computer 
models were engineered to confirm the anthropogenic CO2 cause. 
These models even claimed that they have the capability to make pre-
dictions until the year of 2100. As a result, predictions were (and are) 
very alarming and stated with high certainty18. Alternative views were 
(and still are) not welcome (ref. 4). The hard fact that IPCC’s modelling 
results do not agree with the true measurements should have ringed 
all scientific alarm bells. However, model falsification was (and still is) 

considered as a hostile act. At some universities we even see a regime 
of ‘climate-marxism’ coming up. The principal message of this essay is 
loud and clear: ‘The Earth is extremely complex and we still know far 
too little to claim that the science is settled’.

The role of the politics-driven Intergovernmental Panel – with all 
the scandals at the IPCC top – can be seen as a dark period in the his-
tory of climate science. Not the rules of Nature but the rules of IPCC 
were (and still are) determining the computer simulations. Let us leave 
IPCC’s intrigues and sloppy science behind us. My plea is: ‘Could we 
start again, please?’ This time with a sincere interscientific panel that is 
in search of the truth by operating with an open mind, with interdis-
ciplinary teams, with emphasis on repeatable multidisciplinary meas-
urements, with model verification as an obligatory research routine and 
with an honest story to society. Would that not be wonderful?

We have the privilege to live on a miraculously beautiful planet, 
unique in our solar system. Let us use all our knowledge and means 
to choose the right priorities to keep our planet as unique and beau-
tiful as it is. I sincerely hope that the views in this essay will contrib-
ute to that goal.
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