
 

 308 

Environmental feedback mechanisms leading to climate change  
 

Pascu Raluca 1, Ortan Alina 1  
 
1
University of Agronomical Sciences and Veterinary Medicine, B-dul Marasti nr. 59 sector1, Bucharest, Romania. 

 
Corresponding author. Email: ralucaioana.pascu@gmail.com 
 
 
Abstract         Feedback is a mechanism, process or signal that is looped 
back to control a system within itself. Such a loop is called a feedback loop. 
Any change in the environment leading to additional and enhanced changes 
in that system is the result of a positive feedback mechanism. Alternatively, if 
a change in the environment leads to a compensating process that mitigates 
the change it is a negative feedback mechanism.The paper deals with some 
of the most comprehensible ideas drawn out from the model of climate 
feedback dynamics in order to be used for educational purposes. The model 
was built up in the frame of Meridian Programme directed by David Wasdell 
and is based on the thermodynamics of the planet as a whole, in its context 
with the Solar System. It raises issues of urgent nature for the world 
community and calls in question the effectiveness of current strategic 
responses to global warming. 
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The holistic approach adopted for the model of 

climate feedback dynamics is very attractive for 

educational purposes. It is logically motivated and 

therefore easily to be understood by students. All the 

information contained in the Meridian Report has already 

been placed in the public domain by the leading 

climatologists and their specific institutions. This is a 

conceptual analysis of the structure of the feedback 

system that controls the process of climate change. It also 

includes clear statements of the implications of the new 

level of analysis for strategic decision-making at every 

level of the world community [1]. 

 The advanced mathematical tools used in the Physics 

of Climate have been extensively developed since 1992 

[2]. The complexity of climate change processes and the 

difficulties in making climate prediction were 

emphasised by the Intergovernmental Commission [3]. 

Prof. Ulrich Cubasch from the Free University in Berlin 

presented proofs regarding the anthropogenic influence 

on the global climate change [4]. On the other side Prof. 

Hartmut Graβl from Max Plank Institute in Hamburg has 

revealed that the variations in the Earth’s orbit around the 

Sun are due to the gravitational effect of neighbouring 

planets Venus, Jupiter and Saturn [5]. Three years later, 

in 2008, for his mathematical sceneries on GHGs effects 

global warming Prof. Cubasch was awarded with the 

Nobel Prise [6]. The influence of global climate change 

on the structures of cultural heritage was also recently 

discussed [7]. The concern of the European Commission 

on the effect of GHGs emissions is contained in the 

sentence: “By overexploiting the soil, humans are 

triggering a time bomb with an uncertain detonation 

schedule” [8]. Finally, it would be worth to mention Prof. 

Manuel’s paper about the turbulent cycles induced by the 

Sun, its planets and other celestial bodies that 

significantly affect Earth’s climate [9]. 

     The problem of all research programs, including of 

the above mentioned ones, is the accuracy and 

effectiveness of the adopted climate models. World 

climate responds as a complex adaptive system in which 

small interventions like greenhouse gas (GHG) emissions 

can precipitate large, non-linear effects with long time 

delays. The model of feedback dynamics assumes for the 

field of climate change two distinct but interactive levels. 

The basic level addresses to primary climate change like 

the accumulation of anthropogenic GHGs. The second 

level concerns on the complex adaptive system of 

feedback processes which operates on the primary 

system to accelerate or attenuate its effects. The 

presentation of the conceptual model starts by setting the 

whole Earth System in its spatial complex. The drivers of 

climate change are then assembled together with aid of 

the adopted feedback mechanisms.   

 

Results and Discussions 
 

Earth SyStem as a whole. Looked in its 

thermal context the Planet Earth is located in its space as 

a sink at -272°C (Fig.1). Earth’s oceans and crust float on 

a molten mantle and inner core heated by radioactive 
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decay. The Earth is therefore a source of heat in its own 

right. Gradually, the radioactive decay slows down and 

the heat generated by the core decreases. The rate of 

change is significant in geological time but within the 

time-scale of human civilisation it can be ignored, and 

the geo-thermal output can be treated as constant. The 

Earth is a hot body with current average temperature 

289°C about that of its surroundings 272°C (Fig.2). From 

the thermo-dynamics viewpoint there is a hot body in a 

cold environment, steadily radiating its heat energy and 

cooling over the time. Its gaseous envelope slowed the 

rate of cooling throughout the Planet’s formative history 

(Fig.3).

 

  

                             
         

Fig. 1 Thermal sink at -272°C       Fig. 2 Hot black body at +17°C        Fig. 3 Gaseous envelope 

 

     

Radiated heat loss is subject to moderation by 

conduction, convection, scattering, absorption and 

wavelength transformation. Ocean currents and 

atmospheric wind systems contribute to the complex 

patterns of energy distribution. On the other side the 

presence of an insulating atmosphere slows energy-loss 

and maintains higher surface temperature. Conversely, 

radiation detected by a deep-space monitor reveals 

significant cooling in the attenuated layers of the upper 

atmosphere, together with a lessening of energy radiated 

from the warmer layers below. But the Earth is not alone 

in space! If geo-thermal energy were the only heat 

source, the earth would have cooled long ago to an icy 

state totally inimical to any emergent life. By far the 

most powerful source of energy driving the earth system 

is incoming solar radiation (Figs. 4 and 5). 

 

 

   
 

Fig. 4 The Sun a thermonuclear fusion reactor       Fig. 5 Solar radiation and received energy 

 

     

At any given time only half of the earth surface is 

exposed to sunlight leading to the familiar experience of 

day-time heating and night-time cooling. The distribution 

of energy varies from a maximum when the angle of 

incidence is 90
o
, to a minimum when incoming light is 

tangential to the earth surface. Equatorial heat contrasts 

with relative polar frigidity. Axis tilt sets up the pattern 

of seasonal variation as the solar maximum migrates 

from tropic to tropic. Patterns of oceanic and atmospheric 

energy distribution drive heat from the equator towards 

the poles, keeping the tropics cooler and the Polar 

Regions warmer than would otherwise be the case. 
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Therminal echilibrium .Over the five thousand 

million years since its formation, the earth’s inner source 

of heating has slowly decayed, but the temperature of the 

sun (and hence the energy received from it by the earth) 

has gradually increased. The whole earth system tends 

towards a state of thermal equilibrium with a stable 

surface temperature at which radiation plus stored energy 

just balances inputs from geo-thermal and solar heating. 

This is the condition of zero radiative forcing. Small 

changes in hemispherical distribution of received solar 

energy move the radiative forcing incrementally away 

from zero. The changes are then reflected in gradual 

response of the earth system. Surface temperature adjusts 

until the thermal equilibrium is restored and radiative 

forcing returns to zero. Thermal equilibrium is not at the 

point when received and radiated energy just balances, 

but when the total of radiated and stored energy balances 

the received system input Figs. 6 and 7). 

 

 

 

       
 

Fig. 6 Rise of surface temperature                                     Fig. 7 The new thermal equilibrium 
 

    

 The average surface temperature moved rhythmically 

between the cold glacial and the warmer inter-glacial 

periods. The pattern followed the small changes in 

hemispherical distribution of received solar radiation as 

slow and incremental shifts in radiative forcing were 

restored to zero, so maintaining thermal equilibrium. 

Until, that is, the industrial revolution, initiated in 

Britain, took off globally in a really big way. 

     In geological history there have been several major 

disturbances of the basic thermal equilibrium. In each 

case sharp changes in atmospheric constitution have been 

generated by asteroidal impact or massive volcanic 

activity. There is typically a release of short-lived aerosol 

particles; sulphur gasses which wash out as acid rain, and 

a sharp and longer lasting rise in concentration of 

atmospheric carbon dioxide. The resultant abnormally 

enhanced greenhouse effect drives radiative forcing 

significantly away from equilibrium. Each event 

precipitated un-damped positive feedback and runaway 

global warming. Under these conditions, previously 

stable bio-geo-chemical systems were disturbed and most 

extant life-forms became extinct. It took several 

millennia for the atmospheric CO2 to be sequestered, 

thermal equilibrium to be restored and radiative forcing 

to return to zero. It took several million years for the 

evolutionary biosphere to regenerate. 

     The industrial revolution is in the process of 

increasing the concentration of atmospheric greenhouse 

gasses on a similar scale to that which set off the 

geological extreme events. In addition the anthropogenic 

disturbance is progressing some thirty times faster, 

making natural adaptation that much more difficult. 

     With the atmosphere comparatively transparent to 

inbound short-wave solar radiation, increased greenhouse 

effect traps outgoing long-wave radiation in the infra-red 

part of the spectrum. Radiative forcing moves 

significantly away from equilibrium. Energy radiated 

from the earth system is lower than energy received from 

the sum of solar and geo-thermal inputs. Resultant global 

heating begins to drive average surface temperatures 

upwards, with time delays due to thermal inertia and 

endothermic damping. Temperature rises gradually until 

it generates a new rate of radiation that just balances the 

received energy so returning radiative forcing to zero and 

re-establishing the thermal equilibrium of the system. 

     However the human intervention has not been a 

simple level shift in concentration of CO2. Greenhouse 

gas levels are subject to a still accelerating rate of 

accumulation, pushing the radiative forcing further and 

further away from equilibrium. Thermal inertia means we 

are only just beginning to see the effects of global 

heating in a slight rise in average surface temperature. 
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   Conceptual model. In the given context of the 

two heat sources and cold spatial energy-sink the basic 

elements that drive climate change should be assembled. 

The greenhouse effect of increase in CO2 and Methane 

concentration initiate global heating as a result of which 

temperature starts to rise. Geo-thermal heating is 

included for completeness, though its order is small 

compared to solar energy and so in practice it can be 

ignored at this level. Then other anthropogenic 

greenhouse gasses together with increase in 

concentration of water vapour are added. Effects of 

aircraft vapour trails, particulate aerosols released in 

forest fires and industrial process, the albedo effects and 

finally the complex contribution of cloud systems 

complete the set of drivers of global climate change 

(Fig.8).

 

 

 
 

Fig.8 Basic elements that drive climate change 

 

    

 Taken together these elements drive radiative forcing 

away from equilibrium, so generating global heating 

which in turn leads to increase in average global 

temperature, albeit subject to complex sub-system 

energy-distribution dynamics, endothermic damping, 

thermal inertia and consequential long time delays. 

Eventually temperature rises to the point at which 

radiative loss to the spatial sink establishes a new thermal 

equilibrium. That is the standard model of climate 

change. 

     Six major categories of feedback processes, namely 1) 

CO2 absorption, 2) CO2 concentration, 3) albedo effect, 4) 

cloud formation, 5) evaporation and 6) methane emission 

were identified in addition to radiative feedback between 

rising temperature and spatial sink, together with 

geothermal feedback which is of a lower order of 

significance. Each feedback mechanism accelerates its 

own specific process. As a whole, the complex adaptive 

feedback system consists of an interactive set of mutually 

reinforcing subsystems. 

Major subsystems. Feedbacks not only affect 

the specific functions on which they operate. Their 

output also changes the driver conditions of other 

feedbacks, which in turn reinforce the driver of the initial 

mechanism. 

A. Geothermal energy. Heat energy generated 

by radio-active decay of heavy elements in the earth core, 

surfaces via conduction, convection and radiation 

through the mantle to the solid crust. Within the rock 

layer conduction continues the heat transference with a 

temperature-profile of the order of some 17
o
C per 

kilometre of depth. Eventually heat reaches the crust 

surface to be carried onwards via conduction, convection 

and radiation, through the media of oceans and 

atmosphere. As a direct driver it imparts energy to the 

atmosphere, contributing to surface temperature. The rate 

of change in the system is geologically slow and can be 

ignored within the time-scale of immediate human 

civilisation. The energy flows are also small in 

comparison to those driven by received solar radiation, 

but are included here for the sake of completeness in the 

earth system model. While radiative forcing is close to 

zero and the earth system is in stable thermal 

equilibrium, geo-thermal energy provides virtually 

constant background warmth. Radiation in the form of 

long wave-length infra-red is partially contained by the 

greenhouse effect of atmospheric gasses. Loss of geo-
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thermal energy from the earth surface balances energy 

output from radio-active decay and the sub-system 

maintains its own condition of thermal equilibrium. 

Feedback in this cycle is caused by inhibition of surface 

radiation and convection of geo-thermal energy due to 

rise in surface temperature of land masses and also by 

increased greenhouse gas concentration. 

B. Radiation cycle. Solar radiation is the 

dominant source of global heating. The resultant average 

global temperature is moderated by the bio-geo-chemical 

systems and by the land-ocean-atmosphere dynamics. 

Heat is ultimately lost to the spatial sink by infra-red 

radiation, though a small amount of solar energy is 

continuously sequestrated via negative-entropic 

molecular complexity. Feedback in the radiation cycle is 

driven by increased average global temperature 

precipitating eventual increase in energy discharge via 

infra-red radiation to the spatial sink. The mechanism 

acts as a negative feedback process which restores 

thermal equilibrium to the whole earth system. The 

adjustment of levels of infra-red radiation to the cold 

spatial sink is the means by which the whole earth system 

establishes thermal equilibrium with its environment. 

The feedback mechanism eventually damps further rise 

in global temperature when all other contributing factors 

have stabilised. Radiative forcing is reduced to zero and 

continues at close-to-equilibrium values with a new and 

stable high-temperature solution to the earth system. 

Long-term decay of methane and sequestration of CO2 by 

laying down carbon-based rock systems or otherwise 

storing carbon-rich compounds gradually lowers global 

temperature and restores the Holocene equilibrium. 

C.Carbone cycle. Current atmospheric 

concentration of CO2 stands at 379ppm (parts per 

million). When the effects of other anthropogenic GHG 

emissions are calculated in terms of CO2 equivalence, the 

figure increases to approximately 425ppm. It is rising at 

2.0ppm per year, and the rate of increase is itself rising. 

The store of atmospheric CO2 is fed by emissions of CO2 

and CO2 equivalent gasses from all sources. CO2 also 

joins the store from the atmospheric breakdown of 

methane which is the subject of a separate cycle. The 

store is diminished by the sink of CO2 absorption by all 

means, so that increase in CO2 concentration is the net 

sum of all sources less all sinks. The rising level of 

concentration of atmospheric CO2 increases the 

greenhouse effect, drives radiative forcing away from 

zero, increases global heating and results in slow increase 

in global temperature. 

     Two feedback categories are associated with the 

carbon cycle. First is driven by increasing concentration 

of atmospheric CO2. One CO2-driven feedback with 

effect on tropical cloud albedo is included in this 

category as a matter of convenience. The second, on the 

other hand, is driven by rising temperature (or by a 

combination of increase in both temperature and 

concentration of atmospheric CO2). It also acts on the 

absorption sinks, degrading their capacity to sequester 

CO2 from the atmosphere. 

     All three feedbacks in this first category are associated 

with the effects of increased acidification of surface 

layers of ocean water. This also reduces the population of 

that algal biota of the plankton layer which excrete di-

methyl-sulphide into the atmosphere. This gas oxidises to 

form an aerosol of minute crystals that act as droplet 

seeds in the formation of low level tropical clouds. 

Absence of such seeding decreases cloud cover, reduces 

reflection of sunlight by the albedo effect, diminishes 

droplet-based absorption of infra-red radiation and so 

enhances global heating. 

     The second category brings together the mechanisms 

that are driven by rising temperature and act to reduce 

sinks or enhance sources of atmospheric CO2. All of 

these are secondary phenomena in that their driver is the 

result of the primary greenhouse effect caused by 

anthropogenic emission of GHGs. Reduction in 

emissions or even reduction in concentration of 

atmospheric CO2 does not damp these feedbacks. They 

continue to accelerate climate change throughout the 

period while temperature continues to rise. As land 

temperatures rise, thermal expansion of tectonic plates 

increases stress at the inter-plate boundaries. Ocean-

covered plates do not experience thermal expansion. It is 

expected that incremental increase in sub-duction will 

occur leading to rise in both seismic and volcanic 

activity. The latter would generate increased out-gassing 

CO2 and therefore constitute a positive feedback 

mechanism. 

D.Albedo effects. Change in the total amount of 

solar energy reflected back out into space from the earth 

as a whole determines the albedo effect. If reflected solar 

energy decreases, more heat is retained and temperature 

increases. Conversely if more solar energy is reflected, 

less heat reaches the earth surface and average 

temperature decreases. The global summation hides an 

almost infinite complexity of local variation and change 

in albedo, driving subsystem or niche changes on a 

variety of scales. Cosmic radiation is understood to 

influence cloud formation in the upper atmosphere, and 

therefore the albedo effect of high clouds. The 22 year 

cycle in cosmic radiation activity can be expected to add 

a periodic ripple to cloud albedo. However, if significant 

change occurs at sensitive points in the non-linear 

complexity, it could precipitate larger or longer lasting 

effects. Sunlight is reflected from the vapour-trails of 

high-flying aircraft leading to surface cooling in areas 

subject to high density aircraft activity. Airborne 

particles called aerosols also scatter and reflect light, 

masking the greenhouse effect, whether the aerosols arise 

from forest fires, volcanic eruption, or industrial activity 
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and the burning of fossil fuels. Feedback category 

temperature is driven by rising temperature. It operates 

across a variety of functions to change albedo and 

reinforce global heating. Feedbacks regarding to melting 

of ice and snow as well as that on expansion of Boreal 

forest are positive loops, accelerating global heating, 

while die-back of tropical forest is a negative feedback 

which damps the system change. The temperature driven 

feedbacks that die-back of plankton is similar in effect to 

the CO2 driven feedback on higher acidification of ocean 

surface water. The albedo effect of increased cloud cover 

resulting from rising surface temperatures at the 

ocean/atmosphere interface, is compounded with lowered 

absorption of infra-red radiation to constitute another 

positive feedback process, enhancing global heating. 

Feedback on increased density of water sets off two 

behaviours which operate in opposite directions. It is 

difficult to determine the net effect. 

E.Water vapour. Water vapour is the most 

dominant greenhouse gas. It maintains Earth's surface 

temperature within a life-supporting range. Human 

industrial activity and the combustion of fossil fuels have 

no appreciable direct effect on the concentration of 

atmospheric water vapour. Deforestation and change in 

land use alter the rate of evaporation from vegetation and 

land surface and so influence air humidity. However, the 

vast extent of the ocean/atmosphere interface is the main 

controlling factor. The water cycle of evaporation, 

condensation, cloud formation and precipitation 

maintains the stability of complex climate conditions for 

a given average global surface temperature. 

Anthropogenic rise in global heating, driven by emission 

of CO2 and its atmospheric accumulation, has begun to 

increase the temperature of the ocean surface layer and of 

the lower atmosphere above it. This initiates a set of 

temperature driven feedback mechanisms with profound 

effects on climate change. Evaporation is an endothermic 

process, so increased evaporation takes up energy from 

global heating and stores it in the atmospheric water 

vapour. Temperature change at the ocean/air interface is 

therefore less than would otherwise be expected. The 

latent heat is released higher in the atmosphere as the 

water vapour condenses during cloud formation. The 

resultant heat energy raises the temperature of cloud 

systems, and increases the energy of storm events. Hotter 

air can store higher concentrations of water vapour 

before reaching dew-point, but once that new level has 

stabilised, the continued raised levels of evaporation 

drive increased density of cloud-cover and resultant 

increase in precipitation. Feedbacks in the water cycle are 

divided into two categories. Dense cloud cover also acts 

as an insulating blanket quite apart from the greenhouse 

effect of uncondensed water vapour. Increased cloud 

density therefore also adds to the retention of heat energy 

in the lower atmosphere, contributing to global heating 

and driving yet another feedback process, moderated by 

the change in albedo effect. 

One of the possible interventions designed to halt 

anthropogenic climate change is a shift from fossil fuels 

to hydrogen as a mobile source of energy. Production of 

hydrogen would also have to be conducted in such a way 

as to ensure that no greenhouse gasses were emitted in 

the process. Some commentators have queried whether 

emitting water vapour, the by-product of burning 

hydrogen, as a replacement for CO2 would be any gain, 

since water vapour is such a powerful greenhouse gas in 

its own right. If one shifts to a hydrogen economy and 

replace CO2 with H2O as an anthropogenic greenhouse 

gas the following scenarios are possible  

 Firstly water vapour can be condensed at source, 

while the sequestration of CO2 is much more 

difficult.  

 Secondly, water vapour can have a very short 

atmospheric life before condensing and returning to 

the earth surface as precipitation. CO2, on the other 

hand, has an atmospheric life measured in centuries 

or even millennia.  

 Finally, while anthropogenic emission of CO2 makes 

a significant difference to the atmospheric 

concentration of the gas, there is such a vast stock of 

water vapour already in the atmosphere, that the 

additional amount generated by a hydrogen economy 

would be completely insignificant. 

F.Methane cycle. Although itself a carbon 

compound, the methane cycle is treated separately from 

the carbon-dioxide dominated carbon cycle for the sake 

of this analysis. The atmospheric life of a methane 

molecule is much shorter than that of a molecule of 

carbon-dioxide. Methane breaks down into CO2 and 

water vapour. The higher the concentration of 

atmospheric methane, the greater is the rate at which 

atmospheric CO2 is added into the carbon cycle. 

Molecular breakdown is the main sink of atmospheric 

methane, itself a greenhouse gas some twenty-four times 

more powerful than carbon-dioxide. The final feedback 

category, methane emission, is driven by rising 

temperature and therefore responds with a time-delay, as 

a secondary process to the primary increase in global 

heating caused by anthropogenic emission of other 

greenhouse gasses. The first two feedbacks are already 

responding to the rising temperature of the earth surface. 

As a high-latitude phenomenon, tundra permafrost is 

subject to temperature increases that are several times 

higher than the global average. As a result we are now 

seeing the initial thawing of Siberian permafrost across 

an area the size of France and Germany combined. 

Methane release is an accelerating outcome of that 

process. 

The third feedback in this category, that of warming of 

shallow seas, is subject to longer time-delay as warming 
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of sea-bed water depends on slow mixing from the 

warmer surface layers, even in quite shallow areas. There 

are vast stores of methane trapped or "frozen" in crystal 

lattice form in sea-bed deposits. They will eventually 

start to be released by global warming. It will be a 

gradual, sequential, cascade process, which, once 

initiated, will accelerate global heating over a long time-

span, quite beyond the reach of any further human 

intervention. Paleo-climatologists now affirm that release 

of methane hydrates was probably the feedback process 

largely responsible for amplifying global warming during 

the paleocene-eocene thermal maximum, some fifty-five 

million years ago. It was triggered by an increase in the 

concentration of atmospheric carbon-dioxide to a level of 

approximately 400ppm. We have already passed a level 

of 420 ppm of CO2 equivalence in atmospheric 

greenhouse gas, with no exemplar events in the history of 

the current period of alternating glacial and inter-glacial 

oscillation. 

 

Earth system model. The conceptual model 

underlying the Meridian Report: "The Feedback Crisis in 

Climate Change" operates with a highly integrated global 

perspective. It treats the earth as an open system in its 

spatial context. Identification of stores, sources, sinks, 

drives, feedback categories, sub-system cycles, and 

specific feedback mechanisms are all summed to global 

level. The task is to explore the dynamics of the earth 

system as a whole, without local differentiation. The 

model therefore is representing an approach of high 

integration, but low differentiation. The weakness of the 

approach lies in its inability to explore locally 

differentiated impacts of climate change. It also tends to 

be insensitive to phenomena of complexity at sub-system 

level. In contrast, almost all climate prediction models 

start with a locally differentiated grid of varying 

resolution. Some are coarse like the Environmental 

Model of Intermediate Complexity of the Potsdam 

Institute, others models have a finer structure like the 

250km square grid used at Hadley, or even the 10km 

square grid being constructed in the Japanese Earth 

simulator in Yokohama. Each square may have many 

coupled layers of earth, ocean and atmosphere, and 

model an array of factors and feedbacks. Integration is 

achieved by inter-relating all factors across the cell 

boundaries. These models are representing an approach 

of high differentiation, but low integration. Their strength 

lies in their ability to delineate the finer structures of 

local climatic variation and impacts. However, they 

struggle to integrate the data to global levels and 

experience particular difficulty in modelling whole-

system second-order feedback dynamics. The cost of 

running these data-intensive super-computer models over 

long time spans at the global dynamic level of integration 

is also quite prohibitive. What is now required is the 

assembly of a global platform of modelling capacity that 

incorporates the strengths of both approaches. The top-

down approach of global integration needs to interrelate 

seamlessly with the summed outputs of the cellular grid 

systems, while the bottom-up approach needs to be able 

to incorporate the implications of global feedback 

dynamics and apply them at an appropriately 

differentiated local level. The resulting ensemble would 

combine the high capacity for global integration with 

high capacity for local differentiation. It would utilise 

different modelling strategies and software platforms 

tailored to the specific focus of each task, while relating 

through seamless interface protocols that enable 

distributed processing. The solution would also optimise 

the economics of macro-system modelling. 

     As warnings from the Past it might be possible 

to develop global systems-dynamic modelling of the 

paleo-climatic events which would then act as exemplar 

case studies to illuminate the contemporary situation. 

Coherence and compatibility of the systems dynamics 

platforms, together with integration of the data-transfer 

interfaces would bring the best of contemporary systems 

analysis to bear on the paleo-climatic record, and enable 

analysis from the remote past to improve understanding 

of the present and future climate behaviour. This would 

add a third dimension to the envisaged modelling field. If 

the hypothesis is accurate that anthropogenic emission of 

greenhouse gasses has pushed the climate system past a 

bifurcation point and triggered an extreme event driven 

by the accelerating amplification of complex feedback 

dynamics, then this approach offers the best available 

resource to understand the system and develop the most 

appropriate and effective strategies of response. 

Lessons of interest. For educational purposes 

the conceptual model on GCC presented by the Meridian 

Report appears, in its author words, unashamedly and 

seamlessly clear. The holistic view on the Earth System 

confers to this model a reliable control of dynamic 

phenomena while the feedback mechanisms confidence 

in the obtained results. The model of climate feedback 

dynamics is based on the Universal Law of Equilibrium 

applied at the scale of Solar System. Critically compared 

with other of the existing models it has its own distinct 

personality and its limits as well.  Regarded through the 

consequences of GCC on human life the proposed model 

transmits as a leitmotiv an idea that reduces to a single 

word: ADAPTATION. Therefore to survive in the new 

created conditions the society needs education. Three 

lessons are considered of immediate interest to be drawn 

from the existing level of knowledge:  

 1) How the behaviour of young generations, and 

particularly of the University students, will be affected 

by the GCC? In all civilized and technologically 

advanced countries the Governments promote extensive 

educational programs aiming to develop the 
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responsibility of the young generations with respect to 

natural disasters Three years ago UNESCO in Paris 

organised a Forum devoted to join the higher education 

with research and innovation. It’s only one of the 

measures devoted to prepare the leaders able to face the 

challenges of the future.  

 2) What should be done by Social Medicine to 

preserve the health state of society? The medical 

personnel should be instructed what exactly are going to 

happen in the next future when beside the existing social 

diseases new ones are expected. For instance, recently 

the European Commission warned that global warming 

may increase the number of kidney stone sufferings.  

 3) How to ensure the service of existing facilities 

and the conservation of Cultural Heritage?  This field is 

the less privileged one of the society. Always the funds 

are lacking for doing something to preserve the cultural 

heritage objects. This is why ICOMOS decided to 

organise on 7 October 2009 at Valletta in Malta a 

symposium entitled Changing World, Changing Views of 

Heritage: the impact of GCC on cultural heritage.  Since 

cultural heritage is created and valued by people the 

changes in technology and the rise of digital environment 

may have significant impacts on both the form and 

significance of heritage.   

 

Conclusions 

 
 The conceptual model of climate feedback dynamics 

is an excellent source of ideas for building up some 

higher education curricula. Its approach is realistic and 

easy to be quickly understood. The ability of this model 

to also include the phenomena of second order confirms 

its high level of accuracy. The model has the capacity of 

self-adapting to the nonlinear and unpredictable 

evolution of climatic phenomena. It gives a very clear 

idea on the concept of modelling the climate. Finally, the 

model has an energetic approach, and the energy means 

existence and life as well. For students such a model is 

suggestive and therefore convincing. The future decision-

makers should learn in due times how to prepare the most 

appropriate measures of adaptation to the new created 

conditions.  They should also know how to involve the 

advanced technologies for facing the new demands of the 

society under the threatening of climate change. People 

should ultimately learn by an appropriate education to 

cooperate closely knowing that only by working together 

and in a synergetic manner the human species will 

survive.   
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