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Course title: Environmental Sciences  

Unit I (Concept of Environment)  

Topic:                          Environment 

Each and every living organism has its specific surrounding, medium of 

environment to which it continuously interacts and remains fully adapted. 

The environment is the sum total of physical and biotic conditions 

influencing the responses of the organisms (S.C. Kendeigh, 1974). The life 

supporting environment of planet earth—the biosphere is composed of 

following three chief media—air, water and soil, which are the components 

of three major sub-divisions of the biosphere—atmosphere, hydrosphere 

and lithosphere, respectively. These media are not completely isolated from 

each other, however, some of the atmospheric gases are dissolved in all 

natural waters, and some moisture is present almost everywhere in the 

atmosphere. Each of these media can be discussed separately in the following 

manner :  

A. ATMOSPHERE (AIR): 

 The multilayered gaseous envelope surrounding the planet earth is called 

atmosphere. The atmosphere remains in contact with all the major types of 

environment of earth, interacting with them and greatly affecting their ability 

to support life. It filters sunlight reaching the earth, affect climate, and is a 

reservoir of several elements essential for life.  

Various Zones of Atmosphere: The atmosphere is divided into five distinct 

layers or zones : troposphere, stratosphere, mesosphere, ionosphere and 

exosphere. The tropopause separates the stratosphere from the troposphere 

and stratopause separates mesosphere from stratosphere.  
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1. Troposphere. It is the lowest region of atmosphere which subjects to 

differential heating, temperature inversions and convection currents and 

which extends from the surface of the earth up to a height of 8 to 10 km at 

polar latitudes (poles), 10 to 12 km at moderate latitudes and 16 to 20 km at 

the equator. For the organisms, troposphere forms a most important zone of 

atmosphere. Many important climatic events such as cloud formation, 

lightening, thundering, thunder storm formation, etc., all take place in 

troposphere. In this zone the percentage concentration of different gases in 

air does not vary with an increase in height. But the water vapour content in 

air depends upon the weather (e.g., part of the troposphere over an ocean 

carries more moisture than that over a land surface) and it decreases sharply 

with an increase in height as does the air temperature. Air temperature in this 

zone gradually decreases with height at the rate of about 6.5°C per km  (more 

specifically 5°C per km in the lower troposphere and 7°C per km in the upper 

troposphere). In fact, towards the upper layers of troposphere, the 

temperature may decrease up to – 60°C. Upper region of the troposphere has 

a narrow boundary called the tropopause which has a constant temperature. 

Further, the non-uniform heating of the ground surface by sun’s radiations 

produces ascending and descending air currents, which cause turbulence and 

mixing of air masses vertically. Moreover, the average air pressure at the 

earth’s surface is 1,014 millibars (viz., 1 millibar= 1/1000 bar; 1 bar = 1.019 

kg per cm2 close to 1 atmosphere. At an altitude of 5 km, the air pressure is 

half that at the surface; at 11 km it is 225 millibars and at 17 km it is only 90 

millibars.  

2. Stratosphere. Next to troposphere is the second zone, called 

stratosphere, which is about 30 km in height. This zone is free from clouds 

and aeroplanes usually fly in its lower zone. The temperature of stratosphere 

increases up to 90°C and such an increase in temperature is due to ozone 

formation under the influence of ultraviolet component of sunlight. Such a 
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layer of ozone is called ozonosphere. In ozonosphere, the sunlight ionize 

oxygen to ozone by photochemical dissociation. The ozonosphere completely 

absorbs solar radiation, ultraviolet radiation from the sun and also a lot of the 

solar infra-red, thus, becoming warmer than adjacent layers above or below. 

There is a serious threat to this ozone layer now due to the harmful effects of 

gaseous pollutants. A big hole (i.e., thinning of the O3 layer) has occurred in 

it, above the antarctic region. Upper layers of stratosphere form stratopause.  

3. Mesosphere. Stratosphere is followed by next zone called mesosphere 

which is 40 km in height. In mesosphere, temperature shows again a decrease 

up to –80°C. Upper layers of this zone form the mesopause.  

4. Ionosphere. The remaining part of atmosphere above the mesosphere, up 

to the height of about 300 km above earth’s surface, is called ionosphere. 

Ionosphere contains several layers of ionized air. Thus, most of the gaseous 

components which become ionized under the influence of radiant energy, 

remain as ions. Ionosphere reflects short radio waves, making 

telecommunication possible over long distances.  

5. Exosphere. The exosphere is the outer fringe of earth’s atmosphere and 

outer space begins after it. The air density is very low in this zone; hydrogen 

being dominant element of it. Air The gaseous mixture of troposphere, is 

utilized by most organisms in respiration to liberate energy from food during 

oxidation and is called air. In atmosphere, about 95 per cent of the total air is 

present up to the height of about 20 km above earth’s surface and the 

remaining 5 per cent in the rest, of about 280 km height. In the gaseous 

mantle, there is found a mixture of gases in different proportions. Of these 

various gases nitrogen and oxygen are the major components of air. 

Miscellaneous component includes traces of hydrogen, ozone, radon, helium, 

neon, krypton, xenon, sulphur dioxide, hydrogen sulphide, ammonia, 

methane, etc. Besides these gases, air may carry suspensions of liquids such 
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as water in clouds and solids such as dust from the ground (soil), smoke from 

fires or salt from ocean spray. Air also contains microorganisms (viruses, 

bacteria, etc.), pollen grains and fungal spores, all forming biological 

constituents of the atmosphere. In general, the composition of these gases in 

air and in other media on earth, such as water or soil, is in equilibrium with 

the atmosphere. In special ecological habitats such as the anaerobic regions 

of deep lakes or sand-mud flats, however, the composition of gases of air is 

altered dramatically. Slight differences occur in the atmosphere at different 

latitudes and, at places where gases are entering or leaving the atmosphere, 

such as volcanoes, fires, smelters, cities, metropolitan areas, and vegetation. 

 

 


