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Topic: “Biosphere as a system of  human existence. Human ecology”

Ecology is the study of the relationships of living organisms to each other and their surroundings. (Gr. - eicos - house, habitation, logos - science). The term "ecology" was introduced by the German biologist Erust Haeckel in 1869. 

Modern definition of ecology – is a science of biologic interactions among individuals, populations and communities. 
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Population - a group of organisms of one species occupying a defined area and usually isolated to some degree from other similar groups. 
Community - any group of organisms belonging to a number of different species that coexist in the same habitat or area and interact through trophic and spatial relationships.
Ecosystem - a community of organisms and their physical environment interacting as an ecological unit. 

An ecosystem includes:
1. the living part (biotic component)
2. the nonliving part (abiotic component)

An ecosystem can range from a very small area to the entire planet and can be:

1. natural (an ocean, a forest)

2. man-made artificial (an aquarium, a clam, a city)

In an ecosystem there is an exchange of energy flow (materials) between the living organisms and environment in a stable cyclic manner. Therefore an ecosystem is a self-supporting unit.

The environment includes all the external conditions which called the factors of environment or ecofactors. It’s may be:

1. Abiotic component (inorganic material, organic material, climate factors)

2. Biotic component (animals, plants, microorganisms)

Relationship between species (symbiosis).
Mutualism is a symbiotic relationship in which both partners benefit.
Commensalism-one organism benefits and the other is neither harmed nor helped.
Predation - one animal kills another one for food.
Parasitism - one organism (the parasite) is harmful for another one(host) but they both have to reach the balance.
Competition - occurs between two or more organisms fighting for a limited amount of food, water, nesting space, shelter and other substances and resources.
Special group of ecofactors is the anthropogenic factors of environment. These factors are formed as a result of human activity. Every organism has it's own role within the structure and function of a community - ecological niche. Niche is the totality of an organism's adaptations, it's use of  resources and the lifestyle to which it is fitted. All living organisms and groups of organisms have the certain range of tolerance for every environmental factor. The range of tolerance varies from minimum to maximum and is specific for every organism. The low level of tolerance states that each ecologic factor to which an organism responds has maximum and minimum limiting effects between which lies a range of gradient - limits of tolerance. Between the upper and lower limits of tolerance there lies a broad middle zone of a gradient which is called the zone of compatibility, the zone of tolerance, or the zone of capacity adaptation. The region at either end of the zone of compatibility is called the lethal zone of resistance or zone of intolerance. The zone of compatibility includes a broad range and a narrThe upper and lower limits of tolerance are intencity levels of a factor at which only half of the organisms survive. The range of tolerance varies greatly in different species. Some have a narrow range of tolerance, while others can survive within much wider limits. Any particular species may have the narrow range of tolerance for one factor and wide ranges of tolerance for other factors. Organisms with the narrow ranges of tolerance is called stenobiotics, the ones with the wide ranges are called eurybioticsow zone of physiologic stresses in between the range of optimal and lethal zones.
Biotic components:
1. The producers are the autotrophic members of the ecosystem, the Green plants, which are capable of producing their material own food
2. The consumers are the heterotrophic members of the ecosystem almost exclusively animals, which feed upon others organisms.
3. The decomposers are the reducers sapro- trophic members of the ecosystem bacteria, fungi feed up on decaying organic and decompose it into more simple components
The important biologic principles observed in an ecosystem are:
1. Habitat and ecologic niche
2. cycle of food matter chain
3. food web
4. food pyramid
5. flow of energy
The habitat of a species or population is the specific place it lives in nature. The chemical elements circulate in the biosphere by definitive paths from environment to organisms and back to the environment from organisms biogeochemical cycles (cycle of matter).
Organisms of an ecosvstem are linked together in food chains, herbivorous organisms consume the nutrient rich vegetable substance and convert it into animal material. They may them serve as food to support carnivorous animals, who may be eaten by larger carnivores.in the succession of steps of grazing food chain: photosynthetic autotroph herbivorous heterotroph carnivorous heterotroph decay bacteria - the number and mass of the organisms in each step is limited by the amount of energy available. The food chains interact with one another and the interconnecting network of food chains is called a food web. Since some energy is lost as heat during the transformation the steps become progressively smaller near the top. Biomass is ten times less on each of a food chain. this ratio is called the "ecologic pyramid".
 Biomass is the total weight of all living organisms in a ecosystem. Some organisms may have a small biomass, but the total energy they assimilate and pass on may be considerably greater than of organisms with much larger biomass. All organisms in ecosystem live in a dynamic balance.
Increased herbivores number leads to the increase of carnivores number. Predators eat up herbivorous animals and when their amount decreases, predators die due to the lack of food. So, the system stays constant by regulating itself. Such self-regulation is absent in artificial ecosystems.
Human acivity has a great influence on ecosystem and planet ecology.
Pollution:

1. Natural (volcanic eruption, forest fire)

2. Artificial (originater due to activities of man.)

The ecosystem pollutants classified into two basic types:

1. Non-degradable pollutants-they are materials and poisons such as mercury, salts, long-chain phenol chemicals and DDT. Such non-degradable pollutants not only accumulate, but are often biologically magnified as they move in biogeochemical cycles along. These may also combine with other compounds in the environ​mental to produce additional toxins.
2. Biodegradable pollutants - these include domestic sewage, heat, etc. The domestic sewage can be decomposed by natural pro​cesses or in engineered systems such as municipal sewage treatment plant) that enhance natures great capacity to de​compose and recycle. Problems arise with these pol​lutants when their input in the environment exceeds the de​composition or dispersal capacity
So the main problems of modern ecology are:
- the study of antropogenic changes of environment;
-substantiation of methods of conversation and improvement of environment; -methods of regulation the population accent of harmful insects; 
-effective exploitation of natural resource
Biosphere
Biosphere, or ecosphere, includes ail the living organisms and physical environment with which they interact. All the communities of all living things on Earth make up the biosphere. These living organisms depend on the Earth's physical environment.
Environment includes:
· The atmosphere, the gaseous envelope surrounding the Earth;
· The hydrosphere, the Earth's supply of water (both liquid and frozen, fresh
and salty);
· The lithosphere, the soil and rock of the Earth's crust;
The ecosphere encompasses the biosphere and its interactions with the atmosphere (6 km altitude), hydrosphere (depth - 11 km ), and lithosphere (6km in depth);
The biogeocenose (ecosystem) is the basic unit of biosphere
(ecosphere).
Humans in the environment (human ecology)
Homo sapiens has been present on Earth for only the past 200,000 years, which is a brief span of time compared with the age of our planet (some 4.6 billion years). Despite our relatively short tenure on Earth, our biological success has been unparalleled. Our numbers have increased dramatically - the human population is expected to surpass 6 billion by 1998 - and we have expanded our biological range, moving into almost every habitat on Earth.
The human ecology (social ecology) studies laws of interaction of a human society with environments and preservation of health of the man (preserving medicine).
The human ecology consists of:
1. environment

2. man

The man during evolution has adapted to different climatic conditions.
Adaptive types of man:

1. arctic type – develops as adaptation to cold moist climate and low oxygen. It is characterized by: high gases exchange rate; high level of immunoglobulines and cholesterol in blood; high mineralization of skeleton; larger body size; fat and protein-rich food is required.
2. tropical type – develops as adaptation to hot dry climate. It is characterized by: comparatively long extremities, small body weight; carbohydrate-rich food increase efficiency of an organism's functioning.
3. intermediate type – is characterized by intermediate bet​ween arctic and tropical types features.
There are serious environmental issues:
· declining biological diversity
· deforestation
· global climate change
· ozone depletion in the stratosphere
Carbon dioxide and other greenhouse gases cause the air to retain heat (infrared radiation), which warms Earth. The increase in CO2 and other greenhouse gases in the atmosphere is causing concerns about major climate changes that may occur during the next century.
1. The combustion of fossil fuels produces pollutants, especially C02.
2. Other greenhouse gases are chloroffluorocarbons (CFCs), methane, nitrogen oxide and tropospheric ozone.
Global warming may cause a rise in sea level, changes in precipitation patterns, death of forest , extinction of animals and plants and problems for agriculture. It could result in the displacement of thousands or even millions of people. The challenge of global warming can be met by prevention (stop polluting the air with greenhouse gases), mitigation (slow down the rate of global warming) and adaptation (adjustments to live with global warming).
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Ecology is divided into two subclasses





Autecology – focuses on the relationships between an organism or population and the environment





Species ecology





Synecology – looks at communities and the environment








Community ecology








