LECTURE 4 ANTHROPOGENIC IMPACT ON BIOSPHERE
Natural pollution. Main sources of pollution:power industry, transport, agriculture. Characteristics of atmospheric releases, wastes discharge, refuse component. Definition and classification of natural resources. Definition and essence of natural management and its rules.  Resource depletion in natural management. Waste accumulation in recycling and natural resource consumption.  Anthropogenic activity influence on global exchange cycle. Discharge of the 10% rule. Loss of biosphere stability. Destabilization centers in USA and Europe. World stabilization centers in Russia, Canada, Indo-China. Essence of modern ecological crisis. Results of modern ecological crisis: global pollution, climate changes, ozone layer depletion, deforestation, desertification, and changes in biosphere species composition. Biosphere necessity for human survival. Concepts of overcoming the ecological crisis and biosphere conservation. 

Natural resources are a part of whole environmental conditions for human existence and components of the surrounding natural environment used in manufacturing process to meet material and cultural society’s needs. They include a set of World Ocean mineral resources, soil, water, vegetation and other (air, wild animals). 

Unlimited resources are considered to be those which are unlimited by time, scales and utilization of their capacity. And its presence is mainly due to extra-terrestrial factors. 

Limited natural resources refer to those the capacity of which is terminated in the planetary scale. 

They are in their turn subdivided into renewable, exhaustible (non-renewable), relatively renewable resources. 

Non-renewable are resources, which do not have property of self-regeneration and their capacity is limited.  There are forming during of hundreds millions years and are not reproduced in the environment in a relatively short period as compared with human history. Using these resources is certain to lead to depletion. 
Relatively renewable natural resources are such resources, which can reproduce regarding to their volume (quantity), i.e. they can be reproduced in their scales. However, they are not renewable as do not have the property of self-generation. 

Renewable resources can form the property of self-regeneration including with human help, for the period compared to that of economic development. Regeneration of these resources goes with different rate. Using and spending speeds of each of them should be consistent with their renewal speed. In other cases renewable natural resources could become non-renewable. 

Man was closely related to the environment at all stages of his evolution.  But since the appearance of industrialized society, human serious intervention in nature increased and expanded. Today intervention becomes more dangerous and will constitute a global risk for humanity. Non-renewable resources discharge increases. More and more plow lands are dropped out from economics as cities and factories are built on them. Man has to interfere in biosphere, a part of our planet, where there is life. Nowadays the Earth biosphere is subjected to increasing anthropogenic impact. 

Natural management is a complex of measures taken by society to study, develop, transform and protect the environment. The term «natural management» was coined by U.N. Kurazhkovskiy in 1958. Besides, V.A. Anuchin, I.P. Gerasimov, N. Ph. Reymes, V.S. Preobrazhensky made a significant contribution to the development of natural management ideas. 

History of human society evolution is a history of their interaction with nature. Types of connection of man and nature can be different:

-Man’s adapt to natural environmental conditions without their modifications;

-Nature modification by man to meet people’s needs.

During humanity history these types of connection are changed:

· At the first stage of development hunting and gathering, cultivation and trade man adaptive ability to natural environment developed without nature modifications;

· At the second stage of industrial production, scientific and technological revolutions, natural environment changed by man goes on the way of people’s needs satisfaction.
Natural environment as source of resources is involved in people’s activity in greater degree and undergoes serious changes such as resources depletion, environmental pollution in the process of human society development.    

In the modern concepts natural management includes:

1. Recovery and refinery, regeneration and reproduction of resources;

2.  Exploitation and protection of the environment;

3. Conservation and reproduction, rational change of ecological balance in natural systems of biosphere. 

Natural management always includes both the object and the subject. 

The main aim of natural management is analysis in controversy between different subject’s interest and searching for the ways of its solution:

1. Rational distribution of industries on the Earth;

2. Definition of appropriate directions in using resources depending on their properties;

3. Rational arrangement of interaction between industrial branches via shared lands. 

4. Creation of healthy habitat for people and useful living organism:

·  Prevention of environmental pollution;

· Removal of natural harmful components;

· Rational nature transformation. 

Natural management as a practical activity includes different aspects:

· Ecological aspects include taking into account inner regularities of functioning ecosystems, which are considered in factorial and population ecology; character and direction of occurring succession, trophic structure of biocenosis and its population conditions;

· Geographic aspects involve consideration of inner heterogeneity and geographic land peculiarities, which they are concerned with: landscapes and their geological structures as well as natural-economic territorial systems. As there are natural-economic territorial systems at different development stages of society and ecologic situations on the same site, the consideration of geographic aspects is supposed to be used in forecasts of ecologic effects of economic decisions, traditional for “space-time substitution” method.
· Economical aspects involve making practical decisions in economic relationships acting in natural-economic territorial systems, prediction of ecologic effects of economic decisions using of market means (taxes and payments, investments) for the purpose of natural management optimization. 

· Legislation aspects include research of legislation analysis and legal relations influence on the environment using juridical leverages (laws and its acts, legal acts) for the purpose of natural management  optimization. 
· Engineering aspects of nature use include environmental analysis and assessment of applied and planned engineering solutions and technologies, constant search for engineering solutions for environmental problems and optimization of natural use.
There are kinds of natural management:

· Rational, in which relationship between society and nature is developed in harmony. There is a set of measures for prevention of negative consequences of human impact on nature. Their relationship can be regulated. 

·  Irrational, in which a man acts as a consumer of nature. There is a disbalance in “matter cycle” between society and nature. The requirements in environment protection are not taken into account that leads to its degradation. 
Pollution
Pollution is an intake into the environment or development of new, usually not typical for it physical, chemical, biological, information reagents or excess of multi-year concentration rate during particular period that leads to negative consequences. 

 The following types of pollution are distinguished: 

· physical (changes in physical parameters of the environment: heat, noise, light, electromagnetic, radioactive), 
- chemical (changes in natural chemical properties of the environment increasing the average multi-year fluctuations of quantity of some substance or development of chemical substances in the environment that are absent in it in standard conditions or present in sufficiently low quantities),

- biological (intake and production of undesirable organisms in the environment or environmental pollution by their waste products), 

-geologic-geomorphic (formation of new or changes in properties of rocks and geological structures, relief shape, processes of morpho- and lithogenesis).

Technogenic pollution is any consequence of anthropogenic influences leading to negative results, although not all pollutions are technogenic.

Pollution is distinguished by the scale:

· Global;

· Regional;

· Local;

· Point;

· Indoor.

Pollution varies in origin as: natural and anthropogenic, which is subdivided into industrial, agricultural, transport, war and domestic. 

The following types of pollution are distinguished by localization:

· Atmosphere;
· Surface waters (hereinafter as rivers, lakes and seas);

· Ground waters;

· Soils;

· Grounds;

· Earth interior.

Environmental pollution sources.  They include:
· Point of substance release (a smelter);

· Economic or natural objects releasing polluting substance;

· Cities or regions as whole from which polluting substances are released;

· Actual carrier of pollution.

First, second and third approaches are used in engineering disciplines and ecological regulation, forth – in geochemistry and landscape science. Geoecology and nature use can operate all four approaches.  
As it is known from environmental geochemistry there are the following types of pollution:

1. Chemicalization means are substances purposely introduced into environment to increase some industrial activity or other. 

2. Wastes are unutilized at the moment and given back to the environment parts of used and recycled materials. Wastes are subdivided into:
- Discharges (gaseous wastes dispersed in the atmosphere);

- Run-offs (liquid wastes released in surface and ground water);

- Store wastes (liquid or solid, accumulated at dumps and polygons for subsequent use or bury).

Discharges and run-offs are usually of two phases i.e. consisting of basic phase (gaseous or liquid) and suspended particles. Discharges and run-offs and store wastes formed in functioning of industry objects and municipal and domestic spheres are characterized by total volume and composition. 
 
When entered into geosystem, pollutants migrate in it with different intensity, involving into natural cycles and transfered by trophic chains etc. 


In this case some components may accumulate at geochemical barriers: in bottom deposits, in topsoils and animals’ organisms.
As everything in nature rarely occurs in pure form, it is even more applicable to pollutants.    Emissions and discharges are typically multi-components and multi-phased. Geocomponents into which pollutants enter are subdivided into dynamic (water and air) and depositing (soil, bottom deposits, snow and ice). Content of pollutants in the dynamic environments has the greatest impact on biota, but they undergo serious changes under the influence of emission dynamics of pollutants as well as dispersion and migration processes occurred in terms of aero- and hydrodynamic laws. Content of pollutants in depositing geocomponents is more stable. Migration and transformation processes including self-purification (natural decomposition of pollutants in the environment due to natural physical chemical and biological processes) take place among the geospheres and within them. These processes are the most intensive in the dynamic environments. Hence, in every geosystem undergone to pollutants as well as in its component (up to organism or species) there is a balance of pollutants. The constituents of this balance: intake of emissions and discharges, migration from other geosystems or geocomponents, secondary formation of pollutants from the processes within the system and flow rate due to the removal in other geosystems (components), self-purification. At positive balance the pollution level is increasing, with negative it is reduced. Every geosystem possesses some self-purification capacity, i.e. it can destroy some quantity of polluting substances per time unit. 
The most massive and significant is chemical pollution of the environment with untypical components. Among them are gaseous and aerosol pollutants of industrial-domestic origin. More and more a carbon dioxide is accumulated to atmosphere. Further development of this process will enhance an undesirable tendency of yearly increasing in average temperature on the Earth. World Ocean pollution with oil and petrochemicals is particular concern for ecologists; it has already achieved 1/5 of its total surface. Oil pollution of such scale can cause a serious gas and water exchange disturbance between hydrosphere and atmosphere. Of no doubt is the significance of soil chemical pollution with pesticides and its hyperacidity resulting in destruction of ecosystem. Generally all of the above mentioned factors which can be assigned the effect of polluting are have serious influence at the processes occurring in the biosphere. 
The modern environmental crisis

An environmental crisis is a reversible critical state of the environment that threatens the humankind’s survival and reflects the development discrepancy of productive forces and productive relations.

The humanity is the greatest geological force according to the scale of its activities on the planet. The human engineering capacity to change environment has rapidly increased, reaching its highest point in the scientific and technological revolution era. Now he is able to implement such nature transformation projects which he has recently dared to dream. It would seem that people become less dependent on nature, subjecting it to their influence, transforming it in accordance with their objectives. However, we hear the word "conservation", "ecological crisis", etc more and more frequently. It was found that the man power growth lead to the negative for the environment and ultimately dangerous to the humankind consequences increasing, the value of which is only now beginning to realize.


A characteristic feature of our time is the intensification and globalization of human impacts on environment, which is accompanied with previously unprecedented intensification and globalization of the negative consequences of this exposure. Earlier mankind had suffered the local and regional environmental crises that could lead to the some civilization death, but did not prevent the further human race progress in general. Now the present-day ecological situation is fraught with global environmental collapse, as the modern man destroys the entire biosphere functioning mechanisms on the global scale. Crisis points are becoming more in the problem and spatial sense; they are closely related to each other, forming a kind of network which is becoming increasingly frequent. And this is the fact which allows us to say about a global ecological crisis and the threat of ecological catastrophe. 

Among the potential environmental hazards, first we note that ones which may actualize in the future if the economic and technological development current trends continue. These include the danger of traditional kinds of natural resources exhaustion, the heat stress of the planet, ozone shield destruction, the oxygen amount reduction in the atmosphere.


It should be said about the problem of providing energy resources. The main part of the incoming fuel - energy balance is energy produced by burning fossil fuel. But oil and natural gas resources, according to experts, can be exhausted in the near future. Prospects associated with the nuclear energy development, which is able to provide humanity with a huge number of cheap energy. Nuclear energy is more favorable for the environment protection from the thermal and chemical pollution, but its development involves no identifiable risk.

Nuclear power has the second main type of potential hazards - those that can be actualized at any time as a result of accidental circumstances. It is a danger of heavy radioactive environment contamination, which may occur not only through the use of atomic weapons, but also because of accidents at nuclear power plants. There are no technical systems with 100% reliability, although it is difficult to predict where there will be new accident, but it is no doubt that they will. The nuclear waste disposal problem has also not yet been resolved.


At the current rate of energy growth produced on the Earth, it is expected that its amount will be commensurate   with the amount of energy from the Sun in a short time. Scientists point to the heat stress danger and the planet's biosphere energy barriers excess.

The danger of planet heating  increases and due to elevated levels of carbon dioxide in the atmosphere, lead to "greenhouse effect". Fuel consumption contributes to the atmosphere not less than 1000 tons of carbon dioxide each year. The calculations show that the carbon dioxide increasing may cause a global temperature increase on the Earth with all its consequences - dissolution of ice, etc.

Some scientists, however, suggest the coming cold snap on our planet because of human activities influence, related to the haze, etc. In any case, sudden climate change (the events of recent years suggest that such processes have already taken place) can cause catastrophic results. It is appropriate to recall the presence of a "trigger effect" in nature, when a small impact can result in huge changes. Do not forget that the ecological processes are exponential and changes taking place in nature is not only an evolutionary way. There are thresholds (energy, etc.), beyond which is threatened by sudden qualitative changes.

Those processes that are leading to real environmental negative consequences are potentially dangerous. The environment contamination not only brings a huge loss, but creates a risk of more problems, especially when you consider the accumulation effect. So, for example, DDT (dichlorodiphenyltrichloroethane), radioactive substances, even after a considerable time entering the environment does not lose deleterious properties, but, instead, accumulate in living tissues. The soil depletion and fertile soil layer erosion risk increases with the plowing depth and the impact on the ground intensification.

The potential danger is more important than those which are already facing humanity. The real negative impact can be reduced, and we are witnessing some countries success in the struggle against environmental pollution. Potential hazards are more insidious, because they lie in wait of trap and not only did not decrease, but tend to increase as the scale of human activity.  Generally speaking, the benefit of the environmental remediation project achieved fairly quickly as it is realized with this aim, whereas for the full negative consequences manifestation usually it takes time. The larger and more complex the project is, the more time passes before the side effects appearance, the greater they are and the project implementation and created object functioning threaten the bigger problems. So, along with the traditional problems that can be classified as environmental, food shortages in underdeveloped countries, disaster prevention, etc. humanity is faced with new environmental problems.

Certain regions of the planet at different stages of economic development, experiencing various difficulties: for developing countries - is the traditional food shortage problem, for developed - the natural resources depletion prospect and environmental pollution. It seems that various regions of the Earth have opposite problems. For example, in South-East Asia one of the most important problem is growth crisis, while in many African and some Western countries, population growth is necessary for the industry and agriculture development. In fact, all these seemingly disparate issues are internally linked to each other, and this latter circumstance reflects qualitative features of the modern environmental conditions.


The main environmental problems:

· global warming
· deforestation

· Human impacts on the environment
· The agriculture impact (farming, livestock)
· Transportation impacts (road, water, air transport)
The main sources of pollution

1) Industry.
       For example, the engineering industry has diversified structure (heavy metals, electronics, transport engineering, instrumentation, engineering tools, etc.), and each of the branches has their environmental characteristics: waste composition and quantity, toxic contaminants, the mode of their emissions into the atmosphere and water. Like other industries, mechanical engineering tends to be in areas with developing industry, concentrated in the cities and "produce" large amounts of waste, polluting the air, water and soil.

Cement industry is also environmentally harmful. The biggest problem it creates is polluting the environment with dust, sulfuric anhydride and nitrogen oxides. 
It is just in those industries that the worst environmental protection measures are taken, for example, in their emissions the concentration of dust by 5-10 times greater than the MAC. Thousands of tons of organic matter, sediment, salts and other harmful compounds are discharged into the rivers with contaminated sewage each year. 

Mining causes a great harm to the land forms, land resources and groundwater.
Power Engineering 

Power engineering facilities, such as power plants and power stations greatly pollute the environment. Having absorbed a great deal of oil, gas and coal, they emit millions of cubic meters of harmful gases, aerosols and soot into the atmosphere, occupy hundreds of hectares of land sites with slag and ash. Within the period of their operation the water reservoirs are turned into the reservoir storage of waste and pollution from nearby regions. Nowadays over the years of construction of power stations 100 000 hectares of coastal land is flooded, intensity of self-purification processes of the Dnieper is reduced many times, "blooming" of water regularly occurs, fish productivity  decreases, and, respectively, the performance of fisheries drops due to construction of hydropower stations and reservoirs.
Objects of potential nuclear and radiological hazards. Military activity has been and still remains a source of danger to the environment. The military-industrial complex (MIC) consumes a huge amount of mineral raw materials and energy needed to manufacture military equipment. The army and navy burned the enormous amounts of fuel in the engines in planes, tanks, vehicles, ships, boilers, military bases and units. The area of ​​land under the polygons, shooting, hunting farms for higher ranks, training centers exceeds 100 000 hectares. Big part of the national budget of Ukraine is spent for the maintenance of the army, navy, defense enterprises. Tests of different types of weapons, conducting maneuvers and exercises make great harm to nature. 
Military bases, camps, arsenals, ammunition depots, storage, fuel and lubricants and rocket fuel, air and combined-arms ranges, tank ranges, landfills and burial of hazardous waste are real and potential danger to the people and the environment. They pollute the environment by chemical substances, particularly heavy metals, increasing the background radiation, causing degradation of natural systems.

Highway, rail, water and air transport is another source of environmental pollution in Ukraine. Air pollution caused by exhaust gases in large cities sometimes as high as 70-90% of the overall level of pollution. Besides, more than 20% of the vehicles operates with excess of established standards of harmful substances in exhaust gases. In the exhaust gases emitted by our cars, there are about 280 different hazardous substances, among which  carcinogenic benzopyrene, nitrogen oxides, lead, mercury, aldehydes, and sulfur oxides, carbon, soot, hydrocarbons are particularly dangerous .
To transport one and the same cargo 6.5 times more fuel than rail, and 5 times - than water transport is needed. Exhaust gases of diesel engines are much more toxic than gasoline, because they contain lots of carbon oxides, nitrogen dioxide and sulfur, and carbon black (up to 16-18 kg per ton of diesel fuel).
Rail transport, especially electric one, is environmentally cleaner. The problem is severe pollution of railways sewage, discharged from the lavatory. In all civilized countries, toilets of trains are equipped with special tanks, and sewage is not thrown out. Result of environmental and medical studies have shown that railways sewage pollution and their decomposition products, especially in the warmer seasons of the year, cause diseases of the stomach and lungs of many passengers and railway workers. Definite damage to the Dnieper and its reservoirs, the Danube, Dniester, the Black and Azov seas is caused by water transport, primarily not following the traffic rules and the petroleum products transfer regulations; accidents, clean tankers, swabs, noise and vibration effects and waves break down the reservoir shores.
Agriculture. For an agricultural area the pollution of natural water and soil with pesticides and fertilizers is typical. Out of the total amount of fertilizers that are introduced in the soil, only 5-10% are absorbed by plants. The remaining 90-95% is washed off by rain and melted snow, blown by winds and into rivers, lakes, ground waters, becoming harmful components of ecosystems. As a result, both the natural environment and agricultural products are almost totally contaminated with compounds of nitrogen, phosphorus, potassium, often - radioactive elements (contained in the phosphate fertilizer), sometimes - heavy metals (copper, zinc, a significant excess of MPC are found in 5% of agricultural production) and the remnants of specific herbicides - simazine, atrazine, etc. Use of heavy agricultural machinery causes great harm to soils. It regularly dries the soil, destroying its structure reducing the air saturation, the activity rates of biochemical processes, antierosion and antideflationary stability. 
Very tense ecological situation has developed at large livestock farms (in the radius of several kilometers), where 30 - 100 thousands or more head of cattle are grown. Animals produce daily up to 2-3 tons of excrement, which are not processed in the house hold. Due to decomposition and decay of excreta large amount of ammonia, nitrogen, hydrogen sulfide, organic acids is released evolving pathogenic microbiosis. Waste water from livestock farms pollutes surface and groundwater within the radius of several kilometers causing the death of fish and other aquatic organisms. The unfavorable sanitary conditions are formed near these complexes and hygienic conditions, there is an increased concentration of worms and bacteria. The stench is carried by air currents for miles from the complexes.

Municipal wastes. A serious problem for urban territories is posed by municipal wastes -domestic and industrial - and their processing. Theoretically, the existing methods make it possible to purify waste water at 95-96% (though it is not enough), but in practice the treatment is 70-85 % at best. Throughout the world, especially in our country, sewage disposal in terms of sanitary standards  is associated with high costs, so, one cannot expect a better state of affairs in this area in the nearest future. Introduction of the closed circuit  water consumption at enterprises can partly solve this problem.
Physical pollution. Hazardous environmental pollutants include facilities that generate powerful physical fields – electromagnetic, radiation, noise, ultra-and infrasound, thermal, vibration (large radio stations, district heating, radar, substations, transmission lines, relay stations, special physical laboratories and facilities cyber centers, nuclear power plants, etc.).
Biosphere: mechanisms of resistance. The biosphere is an open system which exchanges matter and energy with the environment. This is possible due to the fact that the ecosystem has not only autotrophs - producers of organic matter - but also heterotrophs - consumers and destroyers of organic matter. Between the processes of creation of organic matter, its transformation and destruction the relative equilibrium is established, and the ecosystem remains stable. Sustainability is a property of ecosystem, which manifests itself in maintaining its composition, structure and function, as well as the ability to recover if they are destructed. The stability of the biosphere is defined by:
- An exceptional variety of living matter;
- Interchangeability of ecosystem components;

- Duplication of parts of the biogeochemical cycles;

- The vital activity of living matter.

Biological diversity provides the wealth of informational, material and energetic connections of living and inert matter as well as the relationship of the biosphere, geosphere with the space, the processes of global biogeochemical cycles.
The existence of each species depends on many other species, the destruction of one species can lead to the disappearance of other related species. Individuals of one species and their metabolic products, as well as their dead bodies are food for other species, which provides self-purification of ecosystems.

Socio-economic development of society has come to an apparent contradiction with the limited resources renewable and life-supporting capacity of the biosphere. There is a depletion of natural resources, land and ocean, permanent loss of plant and animal species, environmental pollution, the simplification and degradation of ecosystems. Therefore, humanity is looking for the way of sustainable development of society and nature.

Biological diversity - genetic, species, ecosystem - is the first principle of the stability of the biosphere as a whole and of each individual ecosystem. Life as a planetary phenomenon can be sustained only if it is represented by a variety of species and ecosystems.

But the volume of human activity has increased under the current conditions, what increases a risk of biological diversity loss. Various human activities result in direct or indirect destruction of species and ecosystem variety in the biosphere.

There are several basic types of environmental degradation, which are currently the most dangerous for biodiversity. For example, flowage or siltation of productive lands, their concreting, asphalting or building-up deprive wild animals of their habitat. Irrational methods of land cultivation reduce crops due to soil erosion and depletion of soil exhaustion. Excessive irrigation of the fields can lead to salinity, i.e., to increasing of salts concentration in the soil to a level that is not bearable for plants. The result is that typical plants of these places are disappearing. Deforestation on large areas with the absence of recultivation plantings leads to the destruction of wildlife habitat, vegetation change, reducing its diversity. Many species are disappearing because of their destruction, but also because of environmental pollution. Most species are disappearing due to habitat destruction, destruction of natural ecosystems. This is one of the main reasons for the depletion of biological diversity.

The current destabilization of the biosphere is the unique and most large-scaled in the history of the Earth. This is evidenced primarily a gigantic scale of the extinction of species continuing from the beginning of the Holocene. Social systems, where anthropogenic deserts are combined with other less simplistic landscapes, and the last - with the supercomplex urbanized systems, directionally reduce the regulatory capabilities of today's landscapes. All this reduces the stability of the biosphere and its capacity for self-regulation. Therefore, a set of measures to optimize the biosphere should be directed precisely to protect the landscape biodiversity from pollution and overpopulation of the Earth. It is symptomatic that the agendas of major international meetings, the highest-priority is not usually given to these issues, as, for example, the fight against global warming.

Under the "environmental crisis" in the first instance, it is understood the unstable state of the biosphere of the Earth. The negative impact of the technosphere led to the disruption of the planetary mass balance. Billions of years (about four), the biosphere on the planet has evolved, honing various balances in the first place - coordinating flows of energy and closing the flow of matter. Technosphere makes a huge contribution to the planetary flow of matter and energy, and thus disrupt the balances formed in the distant past. Distortion of the material balances leads to an unstable state of the biosphere - as a result of the technosphere, biosphere loses stability.

The precarious state of the biosphere is characterized by a rapid (occurring within a single generation of people, i.e. 30-50 years), negative processes in the environment. These fast processes are commonly referred to as the negative environmental problems. Environmental issues - a favorite hobby of people associated with environmental themes, from students and teachers to politicians.

Environmental problems are known to all, including:

global climate change

ozone holes

air pollution, water and soil contamination

superstable polluters spreading

acid precipitation

deforestation
desertification earth

extinction of biological species

and some others. 
           No one environmental problem can be solved separately, because it are components of one great problem – biosphere imbalance, and besides loss of balance caused by industrial human activity within the technosphere, which provides two types of negative impact on the biosphere: resource extraction and waste emissions - we find one of these processes for each of the environmental problems. Global climate change - emissions of carbon dioxide and other polyatomic gases, enhancing the greenhouse effect, ozone holes and environmental pollution in generally, including superstable substances, acid rain - the reason of this is also a release of wastes. Extraction of natural resources, in the first place is undoubtedly the reason for deforestation, loss of species.

Some environmental problems are caused by natural factors, which can be quite powerful. For example, the solar system position on the galactic race influences the planet's climate. But the main evidence that environmental problems are of anthropogenic origin (technospheric) is the rate of negative processes in the environment. Clear connection of negative processes rate with human life shows the “culprit” for all biosphere problems. Natural processes are slowly, and it is impossible even to imagine how the planet is crawling on the galactic race. Or, let’s take, for example, the natural oxygen accumulation in Earth's atmosphere is due to the primary organisms’ activity that occurred for 1.5 billion years in Proterozoic. Within this period the oxygen concentration in the air increased from zero to almost the present value 20% by volume. So, the oxygen concentration in the atmosphere increased at the average by 0,0027% every 200,000 years. And the man increased the carbon dioxide concentration in the atmosphere by 0.002% for only 50 years (mid to late 20th century).

Moreover, it is interesting that the technosphere is not evenly distributed on the territory of terrestrial planets and even on the territory of individual states. Different countries make different contributions to the biosphere destabilization. And some countries do not only contribute but also offset the negative impact of other states. According to V.I. Danilov-Danilyan and co-authors, there are three main centers of ecological destabilization on the planet: 1.North American, 2. European, 3. Asian.
              -    The North American Center of Ecological destabilization with a total area of 9.5 million square kilometer includes the United States (96% of which are occupied by the technosphere and only 4% are undisturbed natural environment) and Mexico (100% and 0%, respectively);

· European Centre of Ecological destabilization with a total area of 7 million square kilometer includes the United Kingdom (100% and 0%), France (100% and 0%), Netherlands (100% and 0%), Germany (100% and 0%), Finland (91% and 9%) and other countries.
· The Asian Centre of Ecological destabilization with a total area of 12.7 million square kilometer includes Japan (100% and 0%), India (99% and 1%), Indonesia (95% and 5%), China (80% and 20%).
Undisturbed ecosystem areas occupy only 51.9% of Earth's land, or 77 million square kilometers at present. However, much of it is situated on the ice, rock and bare, ecologically unproductive surfaces - Antarctica, Greenland, the Himalayas, etc.  Along with the relatively small islands of surviving wildlife ranging from 0.1 to 1 million square kilometer, there are several large arrays, covering the area of ​​millions square kilometers. This so-called stabilization centers of the environment assist successfully the biosphere in resistance to the growing human pressure from year to year.

The two largest territories are located in the northern hemisphere.

This Northern Eurasian Center (11 million km 2) - which includes the North of Scandinavia and the European part of Russia and much of Siberia and the Far East, except its southern regions, and North American (9 km2), including the northern part of Canada and Alaska.
The other two stabilization centers 
belong to the southern hemisphere: South American, including the Amazon with the adjacent mountain areas - 10 million km 2, and Australian - 4 million km 2, half of which is occupied by the Central Desert.
    A major role in stabilizing the environment also belongs to the World Ocean with its still weakly perturbed ecosystems.

 Intact forests, mainly boreal and tropical, and also wetlands perform this function on the land. Today intact forests with a total area of 13.5 million km2 are situated on forested territory from 40% to 44% according to the different estimates. Moreover, 68% of this invaluable planetary wealth concentrated only in three countries - Russia (3.45 million km2), Canada (3.43 million km2) and Brazil (2.3 million km2).

Forests are often compared with the planet lungs. However, with no less reason it can be called as a planet nephros, because forests derive from the circulation; it is a sink for accumulating nutrients in the atmosphere, including carbon dioxide. Humus and peatlands are sometimes called "eternal" carbon traps, where it can be indefinitely stored under appropriate conditions like marine bed silt.
Without a rival there are two major countries of the northern hemisphere -Russia and Canada, accounting for 35% of the global land potential with undisturbed ecosystems. If we take the area with the most ecologically productive forest ecosystems, area of undisturbed forests will be about third part from its global resource.

Therefore, Russia and Canada play peculiar roles in conservation of planetary biosphere.
The other six countries, which enter into group with undisturbed ecosystems, are Algeria, Mauritania, Botswana, Lesotho, Guyana and Suriname. However, their role in the global ecodynamics not so central, because of these countries have small area, and undisturbed ecosystems are mostly desert and near desert in the two largest of them (Algeria and Mauritania).

It is easy to see that all three above mentioned stabilization center have block of industrialized countries in Europe and North America on the one pole, and on the other - developing countries (excluding Japan), countries with high population growth and low levels of life in the most of cases.

From this point of view very first and short steps in the 
sustained development will be:

1) protection of areas with still undisturbed ecosystems;

2) stabilization of universe.

Humanity meets with escalating contradictions between their growing needs and the inability of the biosphere to provide these needs without destroying. As a result of it socio-economic development has taken the accelerated movement towards a global eco-catastrophe, thus jeopardized not only the satisfaction of vital needs and interests of future generations, but also the possibility of their existence. The idea came to resolve these problems for establish of sustainable development. 

The sustainable development ideas meet the contemporary requirements and can decisively influence the future of Russia, play an important role in the determining government priorities, socio-economic development strategies and prospects for the 
future reforming of our country. A new strategy of civilization development has already identified the position of the international community -joint efforts for human survival and biosphere preservation.
The modern environmental situation shows that the nature influence on a person depends on the objective laws of its development, and that’s why it is necessary to study nature mechanisms. Since "everything is connected to everything” in the environment, each part of the system affects on the entire system with subsequent consequences (both for biosphere and species). System can compensate alteration or lack of some components. It disappears in the case of large components alteration or disfunction of essential components. The more system is complex, the more compensated components it has, which allows for long-term destruction of it. But when adaptation threshold is passed, there are irreversible alterations that nowadays one can observe in the biosphere. 
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