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Introduction


‘Everything is reversible in Nature and hence there are also atomic energies that are not life-destroying, but life-creating.’


Viktor Schauberger


Understanding the world from a holistic perspective has placed me in the position of seeing polarities at work everywhere. Take a polemic around a personality, choices entrenched around two contrary solutions, or any hot topic in the news. In most instances spiritual science takes me to a place where I can see that the dilemma finds a resolution when we start seeing what one side and the other advance. Most often both sides have something to offer but, from a spiritual-scientific perspective something is missing even if we add the best from both contributions. Sometimes the way out is obvious, for example when it concerns something I have studied in depth. At other times such a resolution can remain a question mark for a long time.


Steven E. Koonin, an unimpeachable scientist who knows the science of climate change from deep within the system, places in a few crisp sentences the dilemma out of which I have been trying to get for the past decade at least:




Politicians on the right who deny even the basics that science has settled—that human influences have played a role in warming the globe—are not above exploiting climate science uncertainties, offering them as proof that the climate isn’t changing after all.


Politicians on the left find it inconvenient to discuss scientific uncertainties or the magnitude of the challenge in reducing human influences. Instead, they declare the science settled and label anyone who questions that conclusion a ‘denier’, lumping conscientious scientists advocating for less persuasion and more research in with those openly hostile to science itself.1





In the first instance all of science is often denied, but this is often only possible to do so by cherry-picking … the necessary part of science that helps support the denial. In the second case science goes often unquestioned, which means accepting everything that goes down in the name of it, whether supported by solid evidence, or not. Belief takes the place of deep scrutiny; in fact ‘believing in science’ has become a trite, common slogan, one that paradoxically denies the role of science in moving the human being away from blind faith. Others speak of ‘the science’ as if science always presented but one unified face to the public.


The focus of this book shares little ground with either of these perspectives. The present approach seeks to broaden the scientific perspective; to move away from an interpretive lens which rests on a modelling of the Earth’s behaviour and climate according to primary physical parametres alone. Instead it looks at the Earth as a living organism influenced by forces and processes that are much more complex than dualistic thinking can apprehend, and which cannot be reduced to simplistic equations. Understanding at least some of them is not easy. But in the end the effort pays off. We can then start to build an understanding of the whole anew and see the challenge in its connection with the human being, her thinking and her behaviour, not just external factors.


The present work is articulated along two complementary fronts. On one hand a decidedly Goetheanistic/phenomenological approach to world ecology, on the other the gathering of the best that modern science can contribute to the understanding of climate, an approach that surprisingly places the Earth in relation to the Sun and beyond. The second approach encompasses a very broad perspective. The two approaches also admirably complement each other. The first will look at Earth ecology from the perspective of land masses and their relationship to the atmosphere and Sun. The second will move from the broad expanses of the oceans to the atmosphere, cloud formations and their correlations with solar and planetary cycles. From there we will return to a fuller Goethean perspective.


The View from the Earth


For years I had intended to embark on an in-depth study of the work of Viktor Schauberger, but kept postponing it. When in the early nineties I chanced upon the work of Olav Alexandersson, who popularized Schauberger, I was immediately hooked. I even experimented with one of his egg-shaped in-ground cisterns involving reduction processes of organic substance on the land where I lived. But, getting to really know Schauberger is another matter altogether. It is like studying Goethean science all over again, but the difference here lies in getting used to a whole new language, which derives from how the researcher tried to put into words the richness of his perceptions. I tried to go directly to his work but hit a wall. I then turned to those who had synthesized an understanding of his work and started to see some light. I could then return to Schauberger himself for months of prolonged immersion.


The net result of all of this was twofold. When you read Schauberger you are completely changed. First of all, you start seeing things more fully, and understanding the dimension of all that has been inflicted upon Nature. It is sobering to say the least. But, in a second step, if you fully embrace what the Austrian genius says, you start to see the light. Yes, it may be even worse than we think, but on the other hand, the twentieth-century pioneer offered us ways to better understand Nature, and solution after solution in one field after another. It lays with us humans to decide which way to go. We are not doomed, far from it.


I graduated in botanic science and ecology first and finished a Masters in environmental sciences immediately after, at a time in which nobody spoke about climate change. I have enlarged my views about Nature from everything that was offered from Goethean science, from anthroposophical natural sciences and biodynamics. And yet it was only recently, after reading Schauberger and grappling with his writings, that I can say I have had a new understanding not of natural sciences in general, but of the science of ecology in particular.


Climate change theories only entered in the public consciousness in the eighties and nineties. As I was studying environmental sciences between 1979 and 1981 in one of the first European Masters in Environmental Sciences programmes, on the second year it was made available, the topic was neither explored, nor even broached. And yet someone was already perceiving some dimension of it as early as 1931 and writing: ‘It should be noted that formidable climatic changes will occur if, as a result of incorrect systems of forest management and river regulation, the orderly formation of clouds is disturbed. Where these systems have been implemented, the number of thunderstorms has consistently decreased, while those that do occur are becoming more dangerous.’2 In effect Viktor Schauberger was pointing to human interventions that have now impacted and completely modified the cycle of water at a planetary level, and therefore probably affected the proportions of water and CO2 in the atmosphere. It is no wonder that he already noticed the glaciers starting to retreat in Europe, an effect which he attributed to modern forestry management.3 Anticipating a central theme, he was pointing to the global modification of the hydrological cycle, a theme overlapping with but also slightly different from climate change as we know it at present.


So how could someone already see with clarity a problem that, save for other people in the fringes, was completely ignored? How could someone armed with pure and direct observation at the local level anticipate global problems that are presently explored through the indirect means of immense stores of recorded data?


The answer, as in many similar situations, is a unique perception of natural phenomena allied to a completely holistic thinking. As we will see, Schauberger, in common with what Rudolf Steiner couldn’t tire of repeating, questioned and pointed the finger to the modern way of perceiving and thinking about Nature. In reference to the crisis he anticipated by half a century he wrote in 1933: ‘If humanity does not soon come to its senses, and realize that it has been misled and misinformed by its intellectual leaders, the prevailing laws of nature (with poetic justice) will reliably act to bring about a fitting end to this ineptly contrived culture. Unfortunately, the most frightful catastrophes or scandalous disclosures will have to happen before people become aware that it is their own mistakes that have led to their undoing.’4 But he also cautioned further in the same document: ‘Opposition alone, however, achieves nothing. Our youth will achieve any practical success in their struggle only when the causes are identified and the errors are revealed that previous generations and we have made, so plunging the world into disaster’ (emphasis added).




The View from the Solar System


The view from orthodox science is at present a field highly contested and politicized. What would happen if we look at the largest possible picture and let our thinking be illuminated by as vast a horizon of disciplines as possible? Under this lens climate is illuminated by physics, ecology, oceanography, climatology, meteorology, astrophysics and the historical record (paleontology, paleobiology, dendrology, etc.) to name but a few. In fact modern science can take us in two highly contrasting directions: the science of climate models, dominated by physicists, statisticians and modellers, or a new climate science which is the domain of ecologists, oceanographers, meteorologists, and innovative thinkers who start to see the Earth as a living organism.


This amplified scientific perspective has emerged of late, in fact in parallel with the birth of climate change models, and it is casting a new light on hypotheses that are taken for granted. The factors at play in the formation of climate unearth layer upon layer of anomalies and surprises that defy the simplistic thinking we have been predominantly hearing. Here we see cycles, pulses and periodicities that vary from the few years to millennia, which affect ocean currents and weather patterns. Under this light many things that appear new actually have showed recurrent patterns over the space of millennia. The Arctic warming, which has made the headlines more than a decade ago, was not new: the same trend occurred in the 1940s as part of a recurrent 80–year cycle. During the Medieval Warm Period (from around 950 to 1250 CE) the Vikings were able to grow crops and raise cattle in Greenland. The fossil record in the beaches of northern Canada and Greenland 6000 years ago shows that both places must have been largely ice-free in the summer.5 But then why don’t we find anything of the sort in Antarctica? While the North Pole was melting the southern counterpart appeared totally unaffected. This question and similar ones still await more satisfying answers than we receive at present.


Some General Questions


This book wants to explore two central questions. How could both Rudolf Steiner and Viktor Schauberger foresee the global ecological crisis we are facing so far ahead of their time? How do their realizations stand in relation to what we are told today about climate change? And where does the heart of the matter truly lie? Coupled to this is the fundamental framework of reference. Is the Earth a closed system and can it be therefore understood by physical parametres and models alone? Or do we need a wider ecological understanding of Gaia as a living being in constant state of exchange with the wider universe?


To do this we need to venture into new territory. The matter revolves around a couple of important questions: Is it enough to see external correlations and immediately assume that there is a causal connection, or does Nature work in far more complex ways? Is it wise to exclude from our natural science everything that has to do with qualities, rather than quantities? Rudolf Steiner indicated that when science addresses qualities, such as form, enhancement, polarities, subtle variations of one factor or another, it has already moved into what can be called the esoteric, but an esoteric that is derived from a deeper understanding of reality and penetration of sense perceptions, not a desire to move away from the physical and its constraints. All of the above-mentioned factors are continuously at play in Nature and cannot be excluded without losing a deeper understanding of its workings. Steiner was thus implying that it is only by adding a deeper, more truthful and holistic perception of Nature, that we can start to have real answers to global challenges. The hidden dimensions of reality are not a luxury, or the icing on the cake, that we can add after we have proceeded through conventional science; they are the basic prerequisites for a fuller understanding of Nature. Humanity can only exclude them at its own peril.


The journey of exploration we’ll embark upon looks at various interrelated aspects of climate change. From the perspective of continental land masses, we will explore water and waterways, forests and farmland and their management, and energy production, in this order. From the perspective of the solar system we will look at ocean currents, solar rays and solar flux, and even peek into influences from beyond our solar system, surprisingly from modern conventional science, no less. We will then explore the growing evidence of Sun and planetary influences in a way that will take us back to Goethean science.


It is the claim of this work that the spiritual aspect of energy can only be understood if we first have a full understanding of world ecology in which water and forest play a universal key role. And water in the larger sense cannot be understood without a look at its properties and its cycle, that is so crucial in connection with water vapour and CO2. This cycle is further modified by the planet’s relation to the Sun.


What is conventionally accepted as science encompasses only some simplified, quantitative aspects of the whole, but excludes the subtle qualitative dynamics which alter the global picture like night and day. On the heels of a larger systemic and holistic view of Earth ecology and the question of energy, we can create a fuller understanding of the evolution of climate. On the basis of this understanding this book argues that ‘planetary depletion’ is a better term than climate change when we realize that not only do we have directly visible and measurable changes but also sizeable, qualitative alterations in the being of Nature and Earth itself.


The nature of the crisis looming over humanity will here be called planetary depletion in consideration of the fact that climate change only considers quantitative aspects of the global picture. When we look at it holistically we can perceive that the alteration has not affected just this or that ecosystem or the balance of gases in the atmosphere, but something more pervasive and subtle. It has changed Nature itself to the core. Rivers, forests, farmland and ecosystems are presently different from what they were intended to be. This pervasive change is seldom spoken about, though it’s not irreversible, far from it.


A Synopsis


This work will highlight the radically different perspectives coming from viewing the world as a closed system, which logically becomes the domain of physicists, statisticians and modellers, or from the perspectives of a mostly open system, which can only be understood by oceanographers, ecologists, climatologists, etc.


Part I is devoted to a new understanding of world ecology in which the views of Viktor Schauberger and other Goethean scientists form the central contributions. Through these we can assess the true nature and primary cause of the present ecological crisis.


Chapter 1 looks at the view from the closed-system perspective and tests the closed-system hypothesis. In it we will present the place of climate change models, their origins, premises and assumptions.




The concerns of Chapter 2 are the foundations for a phenomenological exploration of climate change, or in the language of this work, planetary depletion. In order to understand the following chapters it is of primary importance to come to know Viktor Schauberger, the depth of his work, his methodology and how ideas and practice work hand in hand in this towering giant’s work. Everything that Schauberger discovered or posited is supported by the effectiveness of his practical applications and technology.


The crux of the matter is entered into in Chapter 3. A purely quantitative and deterministic worldview completely misses the ‘being’ of water in its crucial role in world ecology. On one hand we have the miracle of a substance that we can never fully know, on the other prosaic H2O. Herein lies antipodal worldviews. Treating water as H2O is an emblem, a root symptom of our ecological crisis. Humanity has to learn anew to recognize the subtle influences that render water a living being or treat it as a dead shell. Among various factors we will primarily explore the effects of temperature gradients and correlated kinds of motion.


Chapter 4 will look at the land masses, through forests and farmlands. Forest management has resulted in the estrangement of the tree from its environment. Much can be said in the same direction of agriculture. Part of this estrangement of the human being from Nature and of the farms and forests from their environment is the result of an atomistic thinking, which humanity had to traverse by way of evolutionary necessity, but out of which it has to emerge for the sake of its future. The completely materialistic, prevailing views lead to disastrous forest and farm management with consequences that can be measured in the worldwide modification of the water cycle.


What is the place of energy production in the whole is explored in Chapter 5. Do we really fully understand what energy is in relation to growth and upbuilding in plants, in relation to emergence of new forms? How has it become acceptable to compare what happens in a plant with the workings of an engine? Here we have antipodal worlds. As in Nature so in technology we find ourselves at a great divide. Our generation of energy is contrasted with its polar counterpart, bioenergy. To technological motion we can substitute planetary motion, to centrifugal explosion, centripetal implosion. Not only does this come closer to understanding energy in Nature, it also offers revolutionary and abundant sources of energy for humanity’s future. We will therefore re-evaluate the place of energy generation in the overall crisis.


From a completely different angle than the previous chapters, it is possible to shed light over a convergent movement in economics. This will be the object of Chapter 6. The work of Gunter Pauli and the so-called ‘Blue Economy’ has brought ideas similar to those of Schauberger in the domain of the economy. Industrial/technological methods are now predicating the idea of emulating Nature by using natural processes that take place at ambient temperatures, low energy input and generate little to no waste. They offer ways to address climate change at the inception, as it were, and much more efficiently than anything predicated at present.


Part II will in a sense move from the Earth’s ecosystems to Gaia’s ‘planetary ecology.’ Once the overview of Schauberger’s work is completed we will expand our gaze from the oceans and atmosphere to the Sun, and from the last 150 years to the history of climate over millennia in Chapter 7. We will explore the intricacy and wisdom of an untold variety of cycles. We will once more challenge the view of the Earth as a closed system. This time around it’s not Goethean, but conventional science that will show us Gaia in an open relationship to the universe.


On the basis of all that has preceded we will review the science of climate models, the limitations inbuilt in our view of the Earth as a closed system and the consequences of it relating to climate. This will be the object of Chapter 8.


It was the most delightful part of the discovery leading to this book, that we can close the circle, so to speak, in Chapter 9. Not only can we come to question the closed-system perspective from within the Earth’s ecology, we can also do so when we look at the rhythms that play out between the Sun and the whole of the solar system, the atmosphere and the oceans. As Schauberger did in looking at the Earth as an ecosystem, so now can we follow other pioneers who look at the Earth as a system attuned to the whole periphery of the solar system and beyond. Two views of the solar system will emerge once more in parallel with the contrasting views of Gaia as a closed or open system. The mechanistic worldview modern civilization has inherited from Galileo and Newton will be contrasted with a return to and further elaboration of Kepler’s harmonic understanding of the universe. We will round off our exploration by exploring whether we can predict climate and how it will evolve. Is there a Goethean science to base these predictions upon?


In concluding we will tentatively try to detect similarities and patterns in the broad perspectives outlined in Parts I and II of the book. We will base this on a new understanding of the Sun and solar system.





1 Steven E. Koonin, Unsettled: What Climate Science Tells Us, What It Doesn’t, and Why It Matters, 188.


2 Viktor Schauberger, Callum Coats, editor, The Water Wizard: The Extraordinary Properties of Natural Water, 142.


3 Viktor Schauberger, Callum Coats, editor, The Fertile Earth: Nature’s Energies in Agriculture, Soil Fertilisation and Forestry, 2.


4 Viktor Schauberger, Our Senseless Toil, 1933, quoted in Alick Bartholomew, Hidden Nature, 259–60.


5 Peter Taylor, A Reassessment of Global Warming Theory, 39.








PART I


CLIMATE CHANGE OR PLANETARY DEPLETION?
THE VIEW FROM THE EARTH








Chapter 1


Two Worldviews


‘And for our purpose theories are worse than useless. The world of ideas which comes to light in man must be brought to bear on his perceptions if he is to achieve real knowledge.’


Rudolf Hauschka


Climate change science brings together a multi-disciplinary scientific approach. At the heart of this are primarily laws of physics concerning transformation of energy. Beyond statistical recognition of global human-generated changes to climate and the biosphere lies a view of the Earth as a closed system, though in exchange with the energies of the Sun. The state of equilibrium is altered in ways that can be understood through laws of the transmission of energy, its reflection, absorption and the effect of delayed releases. This is what is known today as ‘radiative forcing’.


Radiative Forcing and Greenhouse Gases


Radiative forcing (or ‘climate forcing’) looks at the flow of energy in the atmosphere, quantified in watts/square metre. It attributes the causes of climate change to either natural or man-made factors. Zero radiative forcing indicates a planet in ‘radiative equilibrium’ reaching a ‘planetary equilibrium temperature’. Positive climate forcing indicates that the Earth keeps accumulating energy over time; it receives more energy than it radiates back in space, because of greenhouse gases, and this net gain drives global warming.


Radiative forcing depends on the added effects of solar insolation/irradiation (the energy per unit area and unit of time received from the Sun in the form of electromagnetic radiation), absorption from dark surfaces (oceans, land to some degree) surface albedo, (or reflection of solar radiation from light sources like clouds or snow/ice) and the atmospheric concentrations of those that are known as greenhouse gases and aerosols. The first ones have a positive effect on the energy balance sheet, the second ones a negative one.


Measurements of radiative forcing, in watts per square metre are obtained at the tropopause–boundary between the troposphere and the stratosphere, situated between 9 to 17 km (5.5 to 10.5 miles) of height—and at the top of the stratosphere, at about 50 km (31 miles).


Climate is what occurs over the space of decades. It takes at least a decade to determine its patterns and two or more to identify the changes. What has triggered the alarm for climate change have been a number of observations of changes over decades, such as the rise of greenhouse gases and a movement toward global warming especially in the years 1980 to 2000. We will review these findings before moving on to areas of agreement and areas that are still questionable. We will do so based on those that are accepted as the most competent worldwide sources, chiefly Intergovernmental Panel on Climate Change (IPCC), National Academy of Sciences, World Meteorological Organization, National Oceanic and Atmospheric Administration and others.


It is possible to pinpoint objective changes in the atmosphere attributable to anthropogenic sources. Let’s look at these more closely in the Earth’s atmosphere. Nitrogen and oxygen account for 99% of the dry atmosphere: heat passes through them easily. Argon is the next largest constituent. The remaining water vapour, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), ozone, intercept 83% of the heat emitted by the Earth’s surface. Water vapour is the most important of the greenhouse gases and accounts for more than 90% of the intercepted heat in the atmosphere. After that CO2, which accounts for 7% of the atmosphere’s intercepted heat, and methane. Aerosols play a different role since they increase the albedo or reflective capacity of the atmosphere; they have a cooling effect.


Carbon dioxide is the gaseous compound most affected by human activities. Its concentration has gone from 280 ppm in 1750 to 410 ppm in 2019; during that time the fraction of heat intercepted grew from 82.1% to 82.7%. Carbon dioxide grows on average at a rate of 2.3 ppm/year. Its additional amounts come from the burning of fossil fuels. A doubling of CO2 from its original baseline, or an amount of 560 ppm, would mean an interception of 83.2% (a further 1% increase from 1750) under clear sky conditions.6


CO2 emissions present the problems of cumulative amounts. Carbon’s ‘reservoirs’ are found in the geosphere in soils and living beings. The amount present in the atmosphere equals 580 gigatons, a 25% of what is in the geosphere, but only 2% of what is in the oceans. What is emitted from fossil fuels amounts to 4.5% of what circulates each year. Half of this amount stays on the surface—partly through added vegetative growth—and the rest goes into the atmosphere.7 It is quite clear from as many as five lines of inquiry that the increase of CO2 in the atmosphere is due to human activity. These are:




	The timing of the rise in CO2 concentrations: the mid-nineteenth century.


	The size of the rise, matching the use of fossil fuels.


	The distribution patterns in the more industrialized northern hemisphere; the rise of CO2 concentrations precedes the southern hemisphere by two years.


	Tracing of carbon isotopes; of all carbon 1.1 % is the 13C form, while the rest is 12C, a lighter isotope, preferred by living organisms (thus also fossil fuels). We can note that the carbon in the atmosphere has become progressively lighter.


	The very small decrease of oxygen in the atmosphere matches what would have been consumed in burning the fossil fuels into CO2.8






The reason the CO2 rise raises the greatest concern is that, reputedly, it doesn’t dissipate or combine as other gases do. It stays in the atmosphere for a long time. Almost 60% of what is in the atmosphere today will still be there in twenty years and between 30% and 55% will remain in a century. This means reductions in CO2 emissions will only slow the increases but not the total amounts.9 This has brought scientists to formulate that our greenhouse gases emissions, chiefly through CO2, are producing a warming influence on the planet.


Of added concern is methane (CH4), which has also been increasing over the past century: from roughly 1650 ppm in 1984 to close to 1850 ppm in 2016. Methane has in potency what CO2 has in duration. It is thirty times more potent in warming, but doesn’t accumulate like CO2. Methane sources are very abundant and diverse, and many of them proceed from agricultural uses (fermentations, rice cultivation, manure,…). Oil and gas use account for only 20% of global methane emissions.10




Reviewing scientific literature it is possible to recognize areas where there is a high degree of certainty about the data and agreement between scientists. The findings are reported according to levels of probability: ‘virtually certain’ (99–100% probability), ‘very likely’ (90–100% probability), ‘likely’ (66–100% probability), ‘about as likely as not’ (33–66% probability), ‘unlikely’ (0–33% probability), ‘exceptionally unlikely’ (0–1% probability). A parallel scale, the one more often used, refers to a combination of weight of evidence and agreement among scientists. It will refer to correlations between events and causing factors from ‘very high confidence’ to ‘high confidence’, ‘medium confidence’, ‘low confidence’ and ‘very low confidence’.


Global surface temperature has been evolving at a rate of 1.1°C over 120 years or 0.09° C per decade. But the evolution is not linear: it was of 0.2°C/decade between 1980 to 2020, negative between 1940 and 1980 (-0.05°C/decade), and 0.09°C per decade from 1910 to 1940.11 Likewise surface (upper 300 metres) ocean temperature seems to have been rising over the centuries and especially over the last thirty years. Growing ocean heat content is said to be one of the surest indications of planet warming in recent decades.


In relation to temperatures it is interesting to have a closer look. It is noteworthy that the average temperature in the US, where records are very abundant, has moved upward since 1950 but in ways different from those we would expect. Record low temperatures have become more rare, whereas record daily high temperatures have remained stationary.12 We could say that we are not overheating: we are undercooling!


There is evidence for increased precipitations in the northern hemisphere—US, Europe, temperate Asia—not at a global level however (looking at latitudes from 60°N to 60°S).13 Through the record of a century of data it is hardly possible to find any significant correlation between climate change and extreme weather events.14 The IPCC’s Fifth Assessment Report (AR5) of 2013 records low confidence in relation to trends in the magnitude and/or frequency of floods on a global scale. It restates pretty much the same about droughts since the middle of the twentieth century.15 The IPCC’s AR5 Working Group I’s report attributes low confidence (4 down in a scale of 5) gradings to:




	magnitude and/or frequency of floods on a global scale;


	small-scale severe weather phenomena such as hail and thunderstorms;


	large scale changes in the intensity of extreme extratropical cyclones since 1900 …16.





The latest climate assessments from US government and the UN also report:




	Greenland’s ice sheet isn’t shrinking anymore rapidly today than it was eighty years ago;


	the net economic impact of human-induced climate change will be minimal through at least the end of this century.17






Things stand in a somewhat unique situation concerning the rise of sea-level waters. The same AR5 assessment concludes: ‘The results are consistent and indicate a significant acceleration that started in the early to mid-nineteenth century, although some have argued it may have started in the late 1700s.’18 Since the trend preceded the recent acceleration of industrialization it is hardly possible to ascertain how much of the rise in global sea levels is due to human warming or to long-term natural cycles.


Note in passing that the lack of clear correlation in relation to all of the above phenomena does not necessarily mean that they are not happening; it may simply mean that there may be something at play more complex than just CO2. After all this is the one major correlation fed into and sought by the models.


Climate Models 


We will presently turn to the instruments used to assess human influence on climate and predict dangers to come. Essentially, climate models are an extension of weather forecasting. But whereas weather models make predictions over specific areas and short timespans, climate models are broader in scope and analyse long timespans.


In building climate models and interpreting their results it is important to consider that, no matter their magnitude, human influences constitute only 1% of the energy that flows through the climate system. This means the models have to look at the remaining 99% with a precision higher than 1% (the ‘virtually certain’ of the scale). This is a great challenge given the available data and the remaining uncertainties about the global system’s workings.


Many phenomena, such as the very important differences in heights and coverage of cloud formations, have comparable impact on flows of sunlight and heat as human-generated interferences. Since these take place at very small scales scientists must resort to greater and greater small-scale analysis. Another key uncertainty, which is difficult to integrate in models are contrasting, opposite influences, such as cloud-aerosol interaction. Aerosols have an overall cooling influence contrasting the effect of CO2.


The logic of the models rests mostly on physics equations, motion of fluids and also some chemistry, important in following the changes in the atmosphere, e.g. O2 transformed into ozone (O3). The models work on the fundamental parametres of conservation of mass and energy and how these are exchanged between parts of the system. Apart from the energy balance sheet, climate scientists must incorporate into their considerations temperature fluctuations, wind patterns (speeds and directions), cloud formations and coverage, air pressure, ocean currents, topography, surface characteristics and much more. Increasingly, new factors are added to the pot: the interactions between soil and vegetation (e. g., in relation to forest cover), between land and ice which affect absorption and albedo, and the finer aspects of the carbon cycle between the living beings and the land (biogeochemistry). Models that include this last component are also referred to as Earth system models (ESMs).


The data entered in the models are able to simulate the large-scale evolution of temperature and precipitations, the strength of storms and cyclones, the changes in ocean heat content, the influences of human emissions. Models aim at having both an overall, global accuracy, but also to be predictive tools at a more regional/local level. The overall complexity impacts predictions and adds levels of uncertainty.




In order to create a model the Earth must be subdivided with a three-dimensional grid of layers of 10 to 20 boxes piled upon each other, their dimensions typically of 100 x 100 km (60 x 60 miles) over land, and 10 x 10 km (6 x 6 miles) over the surface of the oceans. This gives us the head-spinning amounts of 1 million grid boxes for the atmosphere over land, and one hundred times as many over the oceans. The computer programming resorts to the known laws of physics in predicting how air, water and energy move between contiguous boxes over time. Thanks to immense computer capacity the process is repeated millions of times, but even so this may take months no matter how highly evolved the technology.


Over the oceans in order to accurately describe and replicate vertical flows and their variability the boxes have to become more like pancakes than cubes, and even so it is hard to model what happens below the first 10 km (6 miles) where most of the turbulence happens, even more so as we approach the tropics. Consider that what flows from the ocean in terms of energy through evaporation is twenty to thirty times stronger than human influences. Lastly, climate models include a ‘time step’ of minutes, hours, days, months and years. Here too a trade-off takes place. The shorter the time step the higher the computing power required and the time for processing the data.


Climate models have evolved into three main types: energy balance models, intermediate complexity models, and general circulation models:




	
Energy balance models basically work on the model of the Earth’s energy budget that we have explored. Scientists convert this knowledge into an equation factoring in the energy coming in and the energy going out. A central role in this are the delays in the cycle, such as those due to the absorption of CO2.


	
Intermediate complexity models aren’t too different from the energy balance models. They present more precision at the topographical level, taking into account geographical features on land, ice features on the oceans. In addition to what the simpler models can do, they allow long-term predictions, and simulate large-scale climate scenarios due to glacial fluctuations, shifts in the ocean currents, or the effects of atmospheric composition changes.


	
General circulation models are the most complex. They include more specific information concerning the chemistry of the atmosphere, the variations due to land type, the carbon cycle, ocean circulation patterns and influence of glaciers in any given area. This type of model also uses a grid of higher precision, and requires a larger amount of computing time.19






In order to become operational a model must be tested backward, what is known as ‘hindcasting’. The goal is to see how well it corresponds to past observed climate data. This serves an additional goal of adjusting the key equations if need be. Furthermore, new models can be compared with existing models worldwide.


Once this look backward is accomplished the model is put to work to simulate future outcomes according to possible scenarios. These are based on choices of population growth, anthropogenic emissions—which condition climate forcing—economic variables, land uses, etc.


Over the years scenarios have aimed at becoming more and more comprehensive. The original SA90 (Scenario A 90) scenarios gave way to the IS92 (IPCC scenario 92) emission scenarios of the 1990s, to the SRES (Special Report on Emissions Scenarios) in 2000 and to RCPs (Representative Concentration Pathways) in 2010.20 SA90, IS92, and SRES are all emission-based scenarios. They begin with a set of storylines that are based on population projections. By the time of SRES, models had become much more complex, including demographics, trade, flow of information, social, technological, and economic variables.


In much of the above considerations we have been looking at natural ecosystems as extensions of physical systems and models. The large majority of climate change scientists are not biologists, nor ecologists, but physicists. And for good reason since most of the climate modelling is essentially based on physics laws, and chief among them the first and second thermodynamic laws.


In a first instance we can say that they look at the Earth as a closed system, primarily according to the first law of thermodynamics. A simple formulation of the law is: ‘the total energy in a system remains constant, although it may be converted from one form to another’. Another common phrasing is that ‘energy can neither be created nor destroyed’, only transformed.


In the conversion of one form to another the second law of thermodynamics predicates that a transformation of one form of energy into another increases the amount of disorder in the system, and that ultimately all energy dissipates into heat. Although energy is indestructible, it changes form when it meets with a resistance, e.g., movement opposed by friction, which generates heat. Thus it is possible and easy to change electricity into kinetic energy and vice versa. These are forms of energy with little entropy/disorder. It is possible to transform electricity into heat, but hardly the reverse. Heat, the most degraded form of energy, which has accumulated entropy, will not generate electricity, other than possibly at very low yields. The second thermodynamic law accounts thus for the irreversibility of natural processes within closed systems.


Various questions arise at this point. Are Nature and planet Earth really only an extension of physical systems and laws alone? Are they really closed systems? Do the facts justify this worldview? To this we turn next.


Matter and Energy: A Permeable Boundary


Conventional science works on a tacit consensus of a widely agreed upon reality. But it rarely satisfies both of its two basic tenets. ‘Don’t accept anything on faith’ and ‘Don’t refuse anything on faith.’ The first one is most often satisfied because the sceptic attitude is prevalent in modern time. And there is a great modicum of justification for it. Science after all has replaced blind faith with good reason. It is around the second tenet that the stakes are high, and breaches are common. Fact after fact are roundly denied simply because they don’t fit a commonly agreed-upon frame of reference. We will give example after example of these in this book, starting from this chapter. Part of the problem is that science has lost the ability to look at the world in wonder, truly see what is in front of our eyes and then ask the important questions. As a matter of fact many interesting and puzzling facts are known, treated as if they didn’t exist and questions are rarely asked. At most they are considered exceptions to the rule … which don’t justify revisiting the rule. But these exceptions are legion. This places science at the risk of becoming another belief system, counter to what its role was in the first place.




In what follows we are going to refute many hard-to-dispel myths of modern science, myths that have been disproved for more than a century or two in various instances, but still form the unquestioned bedrock of our set of scientific assumptions. To do this we will introduce the work of various, known or forgotten scientists and then see how their findings are elucidated by the most recent phenomenological, or spiritual-scientific researchers.


Is Nature, or any part thereof, really a closed system? Many experiments and observations roundly deny this assertion. Matter can be created ‘ex nihilo’—a bold assertion which can be proved—thus contradicting the assumption of Nature as a closed system. These things have now been put to the test for centuries, only to be roundly denied … because they fall outside of the purview of the tenets of thermodynamics and of closed systems. They are known to many who study Goethean science and the work of spiritual science.


The canon of science lies in being able to submit what we want to know to experiments and reproduce the results of these tests over time, no matter how puzzling or unsettling they may be. This is what scientist Rudolf Hauschka did early in his scientific career. Having come across the work of Otto Philipp Albrecht von Herzeele (born 1821—date of death unknown) who wrote The Origin of Inorganic Matter, he simply set out to lay the foundations of his scientific understanding by checking the truthfulness of his predecessor’s claims. He replicated his experiments.


Hauschka must have been a very determined scientist because he came in possession of the apparent last copy of von Herzeele’s work. So what did his predecessor demonstrate? In several hundred experiments conducted between 1875 and 1883 von Herzeele placed seeds in distilled water and sealed them in porcelain bowls covered with glass bells. The air was filtered in order to remove all dust. According to the tenets of conservation of matter and energy, no matter could accrue from the plant other than what was present in the seed itself. In spite of this the analyses of the ashes of seeds and plants brought out an increase in all chemical elements.


Fine-tuning his work von Herzeele then replaced the distilled water with particular saline solutions. Here are some of his unexpected results. When a phosphorus solution was provided, contrary to the expectation of higher percentage of phosphorous in the ashes, it was the sulphur content which increased dramatically, leading him to the first realization that plants can transmute phosphorous into sulphur. A series of similar results ensued. Out of a calcium saline solution plants increased their amount of phosphorous. For calcium to increase one can place the seeds in a magnesium salt solution. And the magnesium content was increased in the presence of water with carbonic acid in solution. The scientist thus found the sequence of conversion CO2 (or HCO3)→magnesium→calcium→phosphorus→sulphur. On the other hand he also saw the conversion of nitrogen into potassium. It seems Nature is not such a closed system, not even in the most artificially closed-off setting.


With the advantage of even more developed laboratory settings—sealed ampoules which could also prevent the entrance of atmospheric gases—Hauschka carried out experiments between the years 1934 and 1940. In what could not be a more perfectly closed system he was able to confirm that ‘[von Heerzele’s] findings must therefore be extended to the statement that plants not only generate matter out of a non-material sphere, but under certain circumstances again etherealize it’. In certain situations in effect, Hauschka was able to record decreases of weight, thus the disappearance of matter. The greatest majority of the negative results came during the new moon phase.21




[image: ]

Figure 1: Weight changes of sprouting seeds in a closed system







Schauberger too recognized this larger reality of the conversion between energy and matter under various aspects. ‘Everything that appears in Nature and is perceptible to our eyes and senses, is the waste product of subtle exalted energies—left behind, foot-sore and weary on evolution’s upward path, it manifests itself as physical matter.’ An example of this for the Austrian scientist: ‘oxygen is waste-matter or fallout of solar energy in gaseous form’.22


Does Gravity Operate Alone?


Our understanding of climate change also rests on the unquestioned laws of gravity, since no force opposed to it is known to science to this day. This is another long-held denial of what stands in plain sight and has been so for a long time, since it was at the end of the eighteenth century that Samuel Hahnemann discovered the principles of homeopathy, and in 1810 he published his seminal Organon of Rational Medicine. His discoveries should have shaken the scientific consensus to the core.


It was Rudolf Hauschka once more who brought back scientific facts already known through homeopathy and tested them in new ways. Homeopathy utilizes repeated 1 to 10 dilutions of plant, mineral or animal substances alternating with rhythmic potentizing of each new solution in order to increase the efficiency of the remedy. The simplest potentizing in Hahnemann’s time was the ‘succussion’, a simple shaking of the solution; at present potentizing uses rhythmic movements. The rhythmically potentized solutions act differently from simple, progressive 1 to 10 solutions with no potentizing in between; the latter ones simply lose more and more of their effect until it completely vanishes.


At homeopathic dilutions of 1: 1017 no detectable substance is left in the solution and in the resulting remedy. And yet, the remedy is still active, at times even more so. In his time Hahnemann proved that there was a spiritual principle at work in matter, and that principle is what renders the remedy efficient, while substance vanishes. We know from spiritual science that to each substance corresponds the work and imprint of a formative force. Rudolf Hauschka set out to prove that chemical compounds are different whether the molecule is produced synthetically, or by a living being. He studied the activity of yeast and its production of carbonic acid; we know that yeast produces both alcohol and carbonic acid as end products of fermentation. He then plotted the potency curves of various substances, meaning the variations of H2CO3 production in relation to progressively potentized dilutions (increases by steps of a 10 multiplier).




[image: ]

Figure 2: Potency curves of natural and synthetic benzoic acid





In some experiments Hauschka compared the results obtained with two kinds of benzoic acid; the first extracted from benzoic resins and purified; the second synthetically produced. The two are chemically the same, impossible to differentiate. The curve of the natural acid created the well-known result of potency curves with marked minima and maxima. The synthetic acid registered no variations whatsoever; after the fifth dilution; the effect simply vanished. This different behaviour of the two substances explains why synthetic drugs can only work in allopathic dosages. Hauschka concludes ‘in the second realm [synthetic substance] the laws of physical atomic and molecular chemistry prevail. In one case we are dealing with organisms, in the other with mechanisms. Hence the law of the conservation of matter is entirely valid in the mechanical realm, but not in the organic.’23




To the force we know as gravity corresponds another one that is the carrier of life and that has been called ‘levity’ in spiritual science. Viktor Schauberger called it, among other things ‘levitation’.24 In his estimate, as in that of spiritual science, both gravity and levity are terms of a polarity; they take place simultaneously. Gravity, however, only holds sway within limited conditions, within the Earth’s atmosphere. Beyond it we find mostly or exclusively levity; witness the laboured movements of the astronauts on the Moon in the absence of gravity. This leads Schauberger to conclude: ‘Gravitation, however, is only a secondary effect of this principal force [levitation]. Were there no levitation, then gravitation could never exist, because in the final analysis everything would remain flat on the ground.’25
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