Lecture 1. Introduction

Ecology in the system of scientific knowledge. Main problems and principles of ecology. Development of ecological approaches to the natural environment. Current significance of ecological education.

As a scientific discipline, ecology has a history of over 100 years. Systematic ecological research is being carried out approximately since 1900. The basic principles of ecology can be found in scientific works of some scholars of the XX century (Humbolt, Lamarck, Severtsev). Such Russian scientists as Vavilov, Sukachev, Pavlovskiy, Schwatz, Kolesnikov et al made a significant contribution to the development of ecology. A special merit belongs to V. Vernadsky.

Ecology as a science is based on various sub-disciplines of biology (physiology, genetics, biophysics) and connected with other disciplines (physics, chemistry, mathematics, geography, geology), it uses methods and terms of these sciences. Hence recent concepts, such as “geographic ecology”, “chemical ecology”, “mathematical ecology”, “cosmic ecology” and “human ecology”.

Historical background; notions, terms, formulations. Their transformation in current conditions

The word ecology originates from Greek οἶκος, "house"; что означает «дом, непосредственное окружение человека». This term first appeared in the middle of the 19th century. It is still unclear who exactly coined it, but the first general definition of ecology was given in 1866 by the well-known German biologist Ernst Haeckel. “Ecology”, Haeckel wrote, “is the body of knowledge concerning the economy of nature—the investigation of the total relationship of the animal both to its  organic  and its  inorganic  environment including, above all, its friendly and inimical relations with those animals and plants with which it directly or indirectly comes into  contact—in  a word,  ecology  is the study of all those complex interrelations referred to by Darwin as the conditions for the struggle for existence”

Haeckel’s and Darwin’s time can be referred to as the epoch of data collection. Charles Darwin's theory of evolution based on natural selection made scientists perceive an organism in connection with it’s environment: it emerged that the form and the behavior of every organism is adjusted to the environment it inhabits. Initially ecology was mostly researching the natural history of organism, lifestyle of plants and animals: where and  when they could be encountered, their nutrition, to whom they serve as food themselves, how would they react on transformations of the environment. However, by the end of the 19th century this narrow approach made way for a broader outlook upon relationship between all animals and plants. If autoecology studied a organism together with its environment, ecological sociology in its turn viewed communities of animals and plants and characteristics and functions of those communities, formed under the influence of this environment. Ecology always viewed the organisms and communities in close connection with their physical environment.  Adjustments that appear within the process of evolution, and reactions that appear within the process of individual development, provide plants and animals with an opportunity to react on changes of the environment. Already in the 1940th ecologists began to understand that biological community and its environment could not be viewed as one single entity. Physical environment and biological world together form a larger system – ecosystem, within which vital substances continuously circulate in soil, air and water on one side, and between plants and animal on the other. 

Gradual extension of ecological knowledge was not the only factor of its development. Starting with the first half of 20th century ecology became a cross point for the ideas of geneticists, physiologists, mathematics, agronomists and breeders.

The term ‘umwelt’(environment) was first introduced to ecology by J. Uexküll (1864-1944) to denote “external world, living beings around to the extent it’s perceived by sensory organs and limbs of animals and provokes certain behavior in them”. The concept of the “ Umwelt” of J. Uexküll initiated experimental research of interrelations between animals and some environments. 

Definition of the term “ecology” in Management of natural resources dictionary and handbook by N. F. Reymers is as follows:

Ecology: 1) sub-discipline of biology (bioecology), studies interaction of organisms (bions, populations, 
biocoenosis etc.) with each other and environment, includes autoecology, population ecology and social ecology; 2) scientific discipline that studies  general laws of different level of hierarchy ecosystems’ ( ecosystem is any community of living organisms an their environment, united in one functional entity that appeared due to interdependence and cause-and-effect relations that exist between certain ecological components); 3) complex science that studies the environment where an organism (including human beings) lives; 4) sphere of knowledge that views some total of subject and phenomena from the viewpoint of a subject or an object ( as a rule, a living being or with a living being taking part), considered to be a center in this total ( it can also be a manufacturing enterprise); 5) the study of position of a human as a species and as a society in the ecosphere of the planet, its interactions with ecosystems and measure of influence on them.

Subject matter of ecology in its broad sense could be described as a system “organisms plus their environment”, where the environment was transformed by the organisms, particularly, by a human. 

In the last decade as the threat of global ecological crisis became obvious for the whole mankind there’s been a burst of awareness increase and interest of the society to the environmental issues. And if before 1960s ecology was considered to be mostly a sub-discipline of biology, today it went beyond those limits, it grew into a new integrated science, related both to natural sciences, engineering sciences and humanities. The importance of ecological problems for the future of mankind is so enourmous, that to resolve those problems we need to summon all the spheres of knowledge that the mankind has generated. Transfusion and mutual enrichment of goals, ideas and methods is taking place among such sciences as mathematics, physics, chemistry, classic ecology, computing technology, large systems theory, economics, sociology, politics, law, ethics, philosophy, medicine.

This process of ideas and goals transfusion from ecology to the other sciences was called ecologization. Ecology became an integral hyper science (“ nature is not aware of the faculties”) 

The expansion of the subject matter of ecology led to new definitions of the science. A well-known American ecologist Eugene Pleasants Odum defined ecology as follows (1986): 

"Ecology is an integrative discipline studying structure and functioning of multilevel systems in nature and society and their interactions.

This definition is extremely broad, but it is more consistent with the modern understanding of ecology. Ecology gains the role of an overall mindset and turns into a teaching about choosing the ways for mankind’s survival. 

GOAL.

Study the laws of ecosystems of different levels functioning and biosphere on the whole in conditions of nature transforming activity of human and develop tactics and strategy of human behavior to optimize those systems’ functioning.

 OBJECTIVES.

The objectives of ecology directly outcome from the goal and from the existing problems of the planet:

1) overall diagnostics of the planet’s nature condition and its resources;

2) identification of the resistance limit to the anthropogenic load; 

3) work out the criteria of the optimal functioning of the ecosystems;

4) research reversibility and ways to restore anthropogenic problems of ecosystems;

5) develop prognoses of changes in the biosphere and condition of the human environment under different scenarios of political, economic and social development of the mankind;

6) rejection of the compromised “nature subdue” ideology and form ideology and methodology of ecocentrism aimed at ecologization of the economy, manufacturing, politics and education.

METHODOLOGY

Methodological base for modern ecology is combination of

1) systemic analysis;

2) field studies and measurements;

3) experiments;

4) modeling.

1.  Recognition of ecosystems as of a subject matter of ecology, emergence principle and holistic approach inevitably lead to the necessity of using methodology of systemic analysis.

Systemic analysis – is an area of research and social practice based on research of an object as a system.

Systemic approach in ecology lies in identifying components of ecological systems (subsystems) and any external objects that interact with it, identifying aggregated internal and external connections, finding laws of functioning and changes as a result of various impacts. Ecosystems as a subject matter have several characteristics that distinguish them as opposed to man-made artificial cyber systems: 

a) unique  complexity of the system;

b) multiple levels and cross links;

c) control functions and reverse linkages of ecosystems are diffuse and are formed inside the system, rather than directed from outside;

d) laws of functioning are under the influence of multiple factors, complex and always non-linear.

Systemic analysis has won recognition only in the second half of the 20th century, which is primarily associated with the development of tools and remote sensing methods of observation and measurement and computer technology providing the opportunity to study natural systems as integrated systems on a quantitative level, as well as appearance of the ideas from cybernetics in  ecology.

2. Field studies — is the first method of ecological research historically. Modern system of observations includes space, atmospheric, terrestrial, underground, above-water and underwater measurement systems. Currently, there exist an operating international (global) and national monitoring system - that is, a system of monitoring, evaluation and prediction of the quality of the environment, including the study of human impact.

3. Experiments are widely used in ecology, as well as in other natural and technical sciences. The difference between an experiment and a field study is that an experiment is a deliberately arranged impact on the ecological system and then response of the system to this action is studied. There are two types of experiments: laboratory experiments and field experiments.

Laboratory experiments allow for the monitoring of a large number of factors, excluding the impact of uncontrollable factors. Typical laboratory experiment is a single-factor experiment when the influence of a chosen factor is studied with all the other factors being fixed values.

Field experiments allow us to investigate the influence of one or more factors under the actual conditions.

A special place in the study of ecological systems belongs to unintended experiments which were the result of natural processes (volcanic eruptions, formation and disappearance of islands etc.) or human activities. Essentially, the whole history of civilization represents unintentional anthropogenic experiments for humanity has been constantly "experimenting" with nature.

4. Modeling – is a study of ecological patterns with laboratory, field or mathematical models. Model is an imitation of a given real-life phenomenon that allows us to make prognoses. 

Structure and sub-disciplines of ecology

Nowadays, the following main sub-disciplines of ecology are distinguished:

1. General ecology studies the main laws of formation, functioning and evolution of the ecosystems, analyzing such characteristics as productivity, cycle of matter and energy, sustainability, biodiversity (gene-pool) etc.  

Theoretical ecology is the nucleus of general ecology. 

2. Special ecology (bioecology) initially formed scientific discipline that includes special, purely biological branches of ecology; nowadays has following branches:

a) autecology (from Greek out - separately) – ecology of separate species and bions;

b) population ecology;

c) community ecology (or synecology) - studies the interactions between species within an ecological community, biocoenoses ( from Greek bios – life, kinos - together);

d) systematic groups ecology ( bacteria, fungi, plants, animals and smaller units: types, classes, orders etc);

e) evolution ecology – studies the role of ecological factors in evolution.

3. Geoecology — studies interactions of the organisms and their environment from the viewpoint of their geographical location. It includes:

а) ecology of the media - air, land, soil, marine, freshwater;

b) ecology of climatic zones - tundra, taiga, steppe, desert, mountains, swamps, coasts, and the like;

c) ecology of geographic areas, regions, countries, continents

4. Applied ecology  — large complex of disciplines, relating to various spheres of  interrelations between human society and nature. Applied ecology has following branches:

а) engineering ecology – research and development of engineering norms and means that comply with environmental requirements; 

b) agricultural ecology (agroecology and ecology of egricultural animals;

c) bioresource and commercial ecology;

d) urban ecology( ecology of cities, towns, localities, communal ecology);

e) medical ecology;

f) ecotoxicology;

g) applied ecology in environmental protection practice.

5. Human ecology — complex of disciplines studying interrelation of human to bion as a social subject with certain natural and social environment. 

It includes:

а) human bioecology;

б) social ecology ( personality, family ecology).

Among those multiple approaches existing in ecology we will only review “ecosystemic” and “population” approach in greater detail. Together they cover the whole concept of ecology, but, as it becomes clear from their names, the first approach focuses on an ecosystem, the second – a population. However, the difference between them lies not only the subject. Quite often some subject (e.g. community) can be the same, but the interpretation ( recognizing something more important, something less) and the whole methodology of the research can be completely different.  We will emphasize right away that neither of these approaches can be considered to be more correct than the other: they both have a right to exist, and implementation of either one is to a great extent defined by the specifics of set objectives.

Ecosystemic approach:

There is no clear definition for “ecosystem”, but common description states that it is a total of various organisms that share habitat together as well as physical and chemical components of  the environment necessary for their existence or represent their waste products. As a rule it is meant that along with inanimate components an ecosystem includes plants ( producers), animals (consumers), bacteria and fungi (decomposers or reducers), i.e. a set of organisms that altogether are able to carry out whole carbon cycle and other main biogenic elements cycles ( nitrogen, phosphor etc).

Drawing borderlines between ecosystems is relative to some extent just because all ecosystems exchange matter and energy with each other. But even if we stick to such seemingly trustworthy criterion as  completeness of a biotic cycle we will find out that real physical space   within which an element makes its full cycle differs significantly for different elements.  Consequently, the borderlines of an ecosystem will be defined differently in such cases. Timeframe for examination of a given ecosystem is equally important. 

Complications in researching ecosystem structure and functioning are defined not only by  difficult time-space localization, but also by the very nature of those objects which include not only separate organisms in aggregate, but also always various inanimate components. Some of those components, referred to as “resources”, for instance, mineral elements, water and light for the plants, are actively consumed by living organisms. Others constitute “living conditions”, for example, temperature, chemical composition of water ( if we talk about aquatic organisms) and soil (for plants) etc. 

Ecosystem's structure can not be viewed as a simple hierarchical structure of several level of organization of “bion-population-community-ecosystem” type while inanimate components of the ecosystem are left outside the system. Obviously, there is a way to unite living and inanimate components into the notion of ecosystem only by emphasizing the special role of the processes of their interaction. In fact it had been done long ago by Lindeman ( Lindeman, 1942), who defined ecosystem as “…a system of physical-chemical-biological processes, taking place within some space-time unit of any category”. 

Despite all the difficulties with ecosystem's scope and borderlines identification, many scientists have been considering ecosystem to be the main object of ecology. E. Odum based his study course that survived multiple editions around such notion as ecosystem (1986). Spanish ecologist R. Margalef (Margalef, 1968) has very similar position. Defining ecology as  “biology of ecosystems”. It is worthwhile mentioning that ecosystemic approach is not at all homogeneous. Various trends can be deciphered within the framework of this approach and those trends are different both in problem statement and in methods of resolving those problems.

Methodological difficulty lies within the fact that many ecologist having gained education and work experience as zoologists and botanists, would use the same approach to the study of ecosystems that systemic specialists would use to study a separate organism. It is evident that in  case of finding a new organism, first of all, its systematic belonging needs to be  identified.  This is important due to even the fact that it allows us to predict typical characteristic of the organism without doing additional research. Thus, knowing for a fact that the animal is a mammal, we can be certain that it has four-chamber heart and seven cervical vertebrae. However, zoologist's and botanist's approach didn't turn out to be successful for description and classification of countless numbers of specific ecosystems. Thorough analysis revealed that every ecosystem is unique in its species composition and  numerical relation of various species. This classification is  much more flexible, vague in comparison to taxonomic classification of the organisms, and, most importantly, - is not a genetic (establishing relation degree) and thus has far weaker  predictive potential. Another trend that exists within the framework of ecosystemic approach is functional trend, which focuses on studying vital functions of organisms. Vital functions imply all main  functions of a organism: nourishment, respiration, photosynthesis, excretion etc.  Examining those processes in a a certain organism is the area of physiology. Ecologist is mostly interested    in the results of this vital activity, especially those ones that wield noticeable influence on other groups of organisms as well as system's functioning on the whole. 

If structural approach payed more attention to the living components of ecosystem, functional approach views abiotic components as equally important and the main subject matter for the research are the substance transformation processes in ecosystems.

Success of the functional approach is mostly explained by its ability to give generalized, integrated assessment of the vital functions results of many separate organisms of different species at once. This is probably due to the fact that biogeochemical functions, i.e. character of   substance and energy transformation in nature is more similar in organisms than their biogeochemical functions, their morphology (Vinberg, 1981). For instance, all higher green plants consume water, carbon dioxide, similar set of biogenic elements ( nitrogen, phosphor and some others) and all of them using solar energy, then photosynthesize organic substances of  similar composition and produce oxygen. There is a constant ratio of produced oxygen and organic substance produced which allows us to define the number one of them using the estimate of the other.   

Population approach

Population approach in ecology is not inferior to ecosystemic neither in its theoretical and applied significance, nor in the degree of development of its conceptual apparatus and the diversity of methods. Along with definition of ecology as of science about ecosystems another definition as of science about populations has full right to be used.

Population approach is very consonant to the definition by the Canadian researcher  C. Krebs; “Ecology – is a science about interactions that defines spreading and abundance of the organisms” (Krebs, 1985, p. 4). Having this definition in mind the following questions seem to be obvious: why are some certain organisms currently inhabiting this and not the other location; why is the size of their population (or biomass) is such  and not some other; and if it's changing with time, then why this way and not the other? Such questions may at first seem to be to particular and even not significant for cognition of general regularities, identification of which is the aim of every science and of ecology as well. However, if we turn to the history of ecology ( and of biology on the whole), we will observe significant advancement in development exactly when the researchers thoroughly analyzed particular cases and gradually asked questions the answers to which was the key to solving more general problems.   

A set of individuals of one species, i. e. population is typically featured as a group of organisms dynamics and spreading of which is being studied. As we mentioned above, one  ecosystem (in its traditional sense) can include  hundreds or even thousands of species. It is obvious that in reality no amount of research efforts will be enough to ensure that all populations are studied in detail from the standpoint of population approach, although if this was done, then this would have solved if not all,  but in any case many of the problems at the ecosystem level.

Population approach focuses on separate species. Typically those species have agricultural significance (forest and agricultural plant pests, fishing and hunting facilities, disease carriers etc.), but sometimes also dominants or rare species, which need to be protected. 

In 1930s Vernadsky and Bauer formulated two important laws. 

1st law states that geochemical energy of living matter in the biosphere (including mankind as the supreme manifestation of living matter that is endowed with mind) is aiming at its maximal representation.

2nd law states the fact that only those species survive the evolution that provide maximal increase of the biogenic geochemical energy. 

But those laws are generally called principles.

Life on Earth develops only in conditions of current inflow of new energy for the whole cycle of living matter circle is carried out in one and the same mass of living substance with a small index of restoration

Man entered this system by breaking the system of consumption and generation of the living nature's energy. And energy demand of the society is constantly growing which demands a huge structural reorganization of the biosphere, and production of the new energy becomes energetically unfavorable.    

The society is actually subordinated to the wide range of ecological regularities of the environment, but it has a number characteristics that are independent of those regularities. 

That is why ecologists base the definitions of the social ecology laws based on the laws of “theoretical ecologic influence”, however, they should not be understood as the laws of social ecology. 

B. Commoner described 4 fundamental ecological laws which can be considered the laws of social ecology. 

1st law states that human environment troubles are due to some failures in the environmental system in the course of its causative-consecutive relations.
It implies that influence on any natural system on the Earth will provoke a set of effects the optimal development of which is difficult to predict.

2nd law states that human lives in a confined space, so everything created or taken from nature will then be given back to it in some way.

3rd law highlights interconnection of our knowledge about nature and our influence on it. In other words, if we don't know how to transform nature, we won't be able to “improve” it with our actions, therefore, we need to get back to the lifestyles that represent ecological harmony.

4th law states that global ecological systems represent one indivisible unity and whatever it is that human extracts from them, should be compensated. Therefore consumption of natural resources is not limitless. .

More specifically, Commoner's laws state:

Everything is Connected to Everything Else. Biosphere is our mutual home. There cannot be ecological happiness in only one country, such problems as contamination of the ocean, greenhouse effect and holes in ozone layer should be addressed by the whole community.

There Is No Such Thing as a Free Lunch.  International community finances scientific projects that allow us to protect biological development.

Everything Must Go Somewhere. International community passed special laws that prohibit nuclear and hazardous waste disposal in poor countries. Ocean is not the right place to dispose waste either. 

Nature Knows Best. Human should save ecological balance of the biosphere without trying to be smarter than nature, and create an artificial environment of intelligence- noosphere.

H. Reimer's formulated five laws of social ecology. He set them in the following order:


[image: image1]1. Rules of social and ecological balance. 

2. Principle of cultural development management. 

3.  Rules of the socio-ecological substitution. 

4. Law of historical (socio-environmental) irreversibility. 

5. Vernadsky's law of noosphere. 

 "Rules of social and ecological balance" 

Ratio of the velocities of the demographic saturation, pressure of society on the environment and changes in society itself can be formulated as rules of social and ecological balance: society is developing to the extent until it maintains the  balance between its pressure on the environment and the restoration of the natural environment in both natural and artificial ways. Since the external conditions of historical development, the environment of people's life and the operation of their households are destroyed or significantly damaged, the restoration of natural resources and maintaining ecological balance and social require significant material, labor and financial resources. The phase of  the extensive progress of the society was based on the greatest spread of people, the highest aspirations of the mankind to  "conquer" nature,  increase its productivity through successional rejuvenation, increased energy production, growth of working-age population (which led to an overall increase of the population) and rapid commodity turnover. The only criterion was the development of economic profit and enrichment. 

"Principle of Cultural Development Management" states that religion, customs and legislation formulated laws of human behavior in their relationship with nature and within the society in compliance with the above mentioned. Culture and morale as its integral part were also consistent with specific time. Moral and religious rules divided humanity in large groups. The growth of the prestige usually corresponded to the amount of money, religion and political power, degree of social aggression. All this was eventually directed at maintaining a balance between developing society and the environment in its development. This is the principle of cultural development management. 

 "Rules of the socio-ecological substitution" 

Human needs are partially  socially and environmentally interchangeable. The only exception is the so-called basic needs, mainly physiological and psychological nature. Rules of social-ecological substitution presuppose that the methods of such substitution may be different. Even the essential needs can be satisfied in different ways - gathering, fishing, farming, etc. All those way have different effects on nature and are defined by its conditions. There are various ways to "transform" nature. For example, the development of agriculture in the hunting and fishing areas or agricultural oases in the pasture-fishing areas. Moreover, dominant culture can change the type of such sectors. 

Having passed some phase of interactions with nature society, as a rule, can not return to the previous stage, unless some catastrophic social and environmental phenomena that lead to social degradation happen. But even such degradation is not a return to the historical past either. Rather, the extinction of one's own and then perception of a new "imported" culture. 

However, these were regional and not global phenomena. 

According to such theories, humanity had reached some peak of civilization, then there was a catastrophe such as "nuclear winter", and everything started all over again. This point of view hardly has any proof, especially archaeological. 

The law of historical (socio-environmental) of irreversibility. 

The process of mankind's development as a whole can not go from the later phase to the initial one, i.e., the socio-economic formations which in some way interact with the environment and natural resources can not be replaced in the reverse order.  Separate elements of social relationships repeated in history (e.g. slavery, reborn in the most monstrous forms during Stalin's rule),  economic setup can be repeated (such as the return  from settled to nomadic farming), but in general this process is unidirectional, as irreversible as evolution. Opposite view seems completely illogical: natural environment is changing, humanity is changing and adopting of the concept of reversibility would mean agreing that in the same river can be entered twice, but still not grown old for a moment. 

Vernadsky's law of noosphere

The biosphere will inevitably turn into the noosphere, i.e., in an area where the human mind will play a dominant role in the development of "human-nature" system. In other words, chaotic self-development based on the natural processes of self-regulation will be replaced by a sensible strategy based on forecasting and planning principles, on regulation of the natural development processes.  Only good intentions and understanding, not violence and voluntarism may be the basis for the creation of the noosphere. Mankind will have to solve a lot of difficult new-age problems, but those problems will be different from the ones we have now.

Only certain humane society, its relatively conflict-free inclusion to the system of the biosphere based on usage of solely the increase of resources can save the mankind. Above all, people will be managing themselves and not the nature. This represents the meaning of noosphere. 

To recapitulate more briefly:

1st  law states that  society is developing to the extent until it maintains the  balance between its «pressure» on the environment and the possibility of restoration of the natural environment in both natural and artificial ways.

 2nd  law (principle) states that economic development is limited by ecological context and highlights the necessity to manage the development taking in consideration  the deep processes of interaction occurring between society, nature and human and the groups  which people live in. 

3rd  law (rule) tells us about the need to understand possible transformations in social and environmental needs of people with the help of different approaches that are conditional on the natural environment and that affect it. 

4th law states that the process of mankind's development can not go from the later phase to the initial one.

5th  law - Vernadsky's law,  according to which the biosphere  will inevitably turn into the noosphere, i.e., in an area where the human mind will play a dominant role in the development of "human-nature" system. 

Thus, such scientists as Reimers, Bauer, Vernadsky, Commoner et al. were defining the laws of social ecology based on the laws of general ecology that is why the laws of social ecology represent those general regularities. 

Importance of environmental education 

Currently, spontaneous development of relations with nature threatens not only the existence of individual objects, territories, countries, etc., but also all mankind. 
This is explained by the fact that human is closely associated with wild nature by origin, physical and spiritual needs, but, unlike other organisms, these relationships have taken on such scale and form that they can lead (and is already leading!) to almost full involvement of  planet's live cover (biosphere) in today's society life support provision, putting humanity on the verge of ecological disaster.  Thanks to the mind granted to human by nature, any human aims at providing "comfortable" conditions of the environment, at being independent of its physical factors, such as climate, lack of food, harmful animals and plants ( harmful for human, but not "harmful" to the rest of living world!), etc. That is why people, above all, are different from other species in a way that they interact with nature via the culture they create, that is, developing, humanity creates a cultural environment on the Earth transferring its labor and spiritual experience from one generation to another. But, as K. Marx noted, “culture, if it develops spontaneously and is not consciously directed ...leaves a desert behind”. Only knowledge of how to manage spontaneous events can stop their development, and in the case of ecology, this knowledge must "seize the masses," or at least a greater part of the society. 

 Ecological knowledge is essential for every man to make a dream of many generations of scholars come true: and that is to create a decent environment for human, for which we need to construct beautiful cities, develop production forces so advanced, that they would ensure harmony between man and nature. As American ecologist B. Commoner noted in the early 70s, "searches for the source of any problem related to the environment lead  us to the undeniable truth that the root cause of any crisis lies not in how people interact with nature, but in how they interact with each other ...  and that, finally, peace between people and nature must be preceded by peace between people. "
Thus, environmental knowledge can help realize the destructiveness of wars and strifes among the people, because behind it is not just the loss of life and civilizations: it will lead to overall environmental catastrophe, the death of all mankind. Hence, the most important of the environmental conditions for human survival and for survival of all living things is peaceful life on the Earth. This is what an environmentally educated person must and will strive for. Transformation and especially destruction of the environment entails harmful consequences for human life.  Environmental knowledge allows man to receive evidence of this and to make the right decision to protect nature, at the household level as well. 

This implyies that the only way to stop the on-going violation of environmental laws is raise ecological awareness of every member of society to a descent level, and it can be done primarily with the help of education, through the study of the basics of ecology. This is crucially  important for all professionals in the field of technical sciences, especially for civil engineers, engineers in the field of chemistry, petrochemistry, metallurgy, machine building, food and mining industries, etc. 
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