












































































Ecosystem 
Tansley (1935) The system resulting from the integration of all the living an non-living factors of the environmentOdum (1971) Detined ecosystem or ecological system as any unit that includes all the organisms in a given area 

interacting with the physical environment, so that a 
flow of energy leads to clearly defined trophic structure, biotic diversity and material cycles (i.e. 
exchange of materials between living & nonliving
parts) within the system. 

Structure of the ecosystem 

Ecosystem consist of two major components 

1. Biotic components - Comprising of all the living org. 

2. Abiotic components- Which includes the physical (non-living) 
environment. 

Amount of inorganic substances (P, S, C, N, H) involved in material 
cycle and present at any given time in an ecosystem. 

Amount & distribution of inorganic chemicals such as chlorophylls and 
organic materials such as proteins, carbohydrates, lipids etc present 
either in biomass or in environment. 

The climate of the given region. 

Biotic components: 

The organism are usually divided in two categories. 

A. Autotrophic (self nourishment) (auto - self + trophic - nourishment) 

Which can produce their own food, these are green plant 

(with chlorophyll) and certain bacteria (Chemosynthetic and 

photosynthetic). 

Since these organism produce food for all the other organism, they are also 

known as producer. 



B. Heterotrophic (other nourishment): Which depends directly or indirectiy 
upon the autotrophic for their food. 

Heterotrophic are again divided into two kinds: 

1. Phagotrophs

(macro consumers) 
The organism ingest food and digest it inside 
their bodies. These are called consumers. The 
animals may be herbivores (plant eating), 
carnivores (animals eating) or omnivores 
(eating all kinds of food). 

2. Osmotrophs 

(micro consumers) 
The organism which secrete digestive enzymes 
to break down food into simpler substances and 
then absorb the digested food. They are mostly 
parasitic and saprophytic bacteria and fungi. 
They are also known as decomposers because 
of their role in decomposition of dead organic 
matter. 

Components of an ecosystem and their interrelationship 

Abiotic 
Biotic components 

components 

Primary consumers 
Harbivores 

Plant Parasite Sun 

Secondary consumers 
- Omnivores Producers 

- Green plant 

Bacteria 

M H,O 
-Carnivores A 
-Animal Parasite 

CO E 
Decomposers 

- Bacteria Nutrientss 
- Fungi 

Heterotrophs Autotrophs 

Autecologi : 1t deals ith stdy of uydividus speits m relatin te e« 

4he direeb laTOASui tu emvivonmemt. 



Kind of Ecosystem: 

1. Natural Ecosystem (without any major interference by man) 

a. Terrestrial (forest, grassland, desert etc.) 
b. Aquatic (i) Fresh water : a) Lotic (Running water i.e. river, stream, spring) 

b) Lentic- (Standing water i.e. lake, pond, ditch, 
Swamp, puddles). 

(11) Marine: Deep water bodies as an ocean or shallow ones as sea 
or estuary. 

2. Artificial (man-engineered) system: This system maintained artificially by man whereby addition of energy is planned through manipulations, natural balance is disturbed regularly. For example crop lands like maize, 
wheat, rice fields etc. where man tries to control the biotic community as 
well as the physico-chemical environment and this is called artificial 
ecosystem. 

Ecological comparison between natural Ecosystem & man made system: 

Natural Ecosystem Man made system 
1. Consumes energy from fossil or 

nuclear fuels 
1. Captures, converts and stores 

energy from sun 

Produce 0; and consumes CO, 
3. 

2. Consumes O; and produce CO 
3. Produce only chemical 

degradation, cannot accomplish 

organic synthesis 

2. 

Produces carbohydrates and 

proteins accomplishes organic 
synthesis 
Filters and detoxifies pollutants4. Produce sater materials which 4. 

must be treated else where 

Non-capable of self maintenance 
and renewal 

6. Usually creates noise 

7. Destroys soil 
Often contributes to water 

5. Capable of self maintenance and 5. 

renewal 

6. Maintains silence 

7. Creates rich soil 

8. Stores and purifies water 8 
pollution and loss 

9. 9.Provides wildlife habitat 

10. Maintains beauty if not 
excessively disturbed 

Destroy wildlife habitat 
10. Usually causes deterioration if 

not properly maintained 



Food Chain: The transfer of food energy from the producers, through a series 
of organisms such as herbivores to carnivores to decomposers with repeated 

eating and being eaten is known as food chain. 

A. Grazing food chain: 
) Start from living green plant 
(ii) This food chain is directly depend on an influx of solar radiation 

(ii) depend on autotrophic energy capture 
(IV) most of the ecosystem in nature follow this type of food chain 

Phytoplanktons Zooplanktons Fish 
Grass Rabbit- FOx 
Grasses+Grass hopper- Frog Snake Hawk 

(B) Detritus food chain: This type of food chain goes from dead organic 
matter into microorganism and then to organism 

i) Such system are less dependent on direct solar energy 
i) Chiefly depend on the influx of organic matter produced in another 

systemn 
iii) Such types of food chain operates in the decomposing accumulated 

litter in a temperate forest. 

Detritus (by micro organism) Crabs and Mangrove leaves 

shrimps Small fish-> Large fish 



Food webs 
Food chains in nature are interconnected in different ways, invariably 

with a number of intermediate links and sometimes with side chains also, and 

such interconnected food chains are called food webs. 

a) Food web in grassland ecosystem: 
Grass hopper 

izard 

Grass Rabbit Hawk 

5 linear food chain 
Snake 

Mouse 

It is important in maintaining the stability/balancing of ecosystem. 

Decrease in rabbit will cause increase in population of alternate herbivores 

the mouse. 
"Decrease in rabbit will decrease the population of consumers (carnivores) 

that prefer to eat rabbit. 

Moreover, a balanced ecosystem is essential for survival of all living 

organism of the system. 

More the alternative than more the interlocking pattern. 

b) Food web in pond (lentic ecosystem) 

**** 

Small Fish 

Insect, larvae, 
beetles, mites, 

molluscs, 

Producers 

Macrophytes 
(rooted plants 

Game 
Insects Fish 

crustaceans 

Phytoplanktons 

(algae etc.) 
Zooplanktons 

In deep oceans, sea etc, where we find a variety of organisms, therefore, 

food webs are much complex. 



Ecological Pvramid (Graphic representation of trophic structure) where the 
first or producer level constitutes the base of pyramid and the successive 

levels, the tiers making the apex. 

Three types 
1. Pyramid of number Showing the number of individual organism 

at each level (upright/inverted) 
Showing the total dry wt and other suitable 
measure of the total amount of living matter 

(upright/inverted) 
Showing the rate of energy flow and/or 

productivity at successive trophic levels 

(always upright) 

2. Pyramid of biomass 

3. Pyramid of energy 

Bacteria & fungi 

(Hyperparasites) 
10,00,000 (ten lacs) Tertiary consumers /Lions 

10 
Lice and Bugs 

(Parasites) 
1,000 Wolves Secondary consumers 

50 
Fruit eating 
birds 10 

Deer Primary consumers 
100 

Plant 
Grasses 

Autotrophs 10,00,000 
(ten lacs) 

(a) Upright pyramid of numbers 

a grassland ecosystem 

(b) Inverted pyramid of numbers in 

a parasitic food chain 

































































Social Issues and the Environment 
Introduction nv. ETH1CS 

Environment is defined as the sum total of all conditions and 
nfluences that affect the development and life of organisms' The natural 

environment affects the people of that area in their way of living. 
Today, man has emerged as the most successful and dominant animal 

of the biosphere. 

He manipulates the environment according to his needs. He consumes 
larger amount of material and energy from the environment than any other 

organism. The main social issues related to the environment are: 

Sustainable Development 

The term 'sustainability' refers to keeping an effort going The term 

continuously' or the ability to last out and keep from falling 

Sustajnable development may be defined as the successful 
management of resources for development to satisfy, the changing human 

needs, while maintaining or enhancing the ability of emvironment and conserving 

natural resources 

Brrundtiand 
G.H. Br-turitttfnnd (1987), former Prime Minister of Norway and 

the Director of World Health Organisation (WHO), defined sustainable 

development as "meeting the needs of the present without compromising the 

ability of future generations to meet their own needs." 

The issue of sustainable development was discussed in detail for the 

first time at international level in the UN conference on "Environment and 

Development" held at Rio de Janeiro (Brazil) in 1992. The Rio 

conference is popularly known as "The Earth Summit'. 

There are two aspects of sustainable development (i) Inter- 

generationai equity (i.e. to hand over a safe, healthy and resourceful 

environment to our future generations) and (i) Intra-generational equity 

(i.e. technological developments which promote economic growth of the 

poor countries so as to narrow wealth-gap between different nations). 



Strategies for Sustainable Development The strategies suggested for sustainable development are as follows: (i) To use locally adaptable, eco-friendly and resource efficient technology, which will use less of resources and produce minimum wastes. 

To adopt 3-R approach (Reduce, Reuse, Recycle approach) which 
emphasizes minimization of resource use, using them again and 
again and 'recycling the materials so as to decrease pressure on our 

existing natural resources and reduce generation of wastes. 
(111) 1o promote environmental education and awareness at all levels of 

education right from school stage to the university level so as to 
inculcate a feeling of belongingnes to the earth. 

(iv) To utilize resources as per carrying capacity of the environment i.e. 
consumption of resources should not exceed their regeneration and 

changes should not be allowed to occur beyond the tolerance 
capacity of the environment. 

Urban Problems Related to Energy 
Today we need energy for agriculture, industry, transport, 

communication, comfort and defense. Energy plays a vital role in the 
sOcio-economic development of a society. 

The energy demanding activities of urban areas include: 

Regular supply of electricity has become indispensable in high 

rising buildings, multiplexes and shopping malls of the cities. 

Therefore, most of such establishments have their own very high 

(i) 

capacity generator sets for power back up. These generator sets 

cause hazardous air and noise pollution. 

(ii) In many cities and towns, water supply is dependent on 

electricity. Acute shortage of drinking water is faced by the 

people living in these areas during the peak summers due to 

short supply of electricity. 
(iii) These days, many of the house jobs such as cooking of food, 

washing of clothes, cleaning of houses etc. have become 

electricity based in urban areas. Shortage of electricity makes the 

life miserable, of the people living in the cities. 

(iv) The modern life style of cities uses a large number of electrical 

gadgets in houses, offices and business establishments which 

become non-operational when electricity is not available. 



(v) Means of transportation (i.e. automobiles, trains, metro-rails, etc. used for the movement of people needs energy. Shortage of fuel and electricity make people's movement difficult. (vi) Industrial plants use a big proportion of energy. The industrial 
production is badly affected in shortage of energy. (vii) The disposal of urban wastes in many cities is also affected as it 
uses energy based techniques. 

Measures to Save Electricity 
Following measures can be taken to save electricity: 

() Turn off lights and fans as soon as you leave the room. 
(ii) Use tube lights and energy efficient bulbs that save energy 

rather than bulbs. 

(iii) Switch off the television or radio as soon as the program of 

interest is over. 

(iv) Use pressure cooker, as it can save up to 70% of the energy 

requirefor cooking. 
Keep the vessel covered with a lid during cooking, as it helps to (v) 
cook faster, 
Regular dusting of bulbs and tubes as dust deposited on these (vi) 
equipments decreases the lighting levels by 20-30%. 

WATER CONSERVATION 

Water is an essential natural resource for sustaining life and 

environment. The available water resources are under tremendous 

pressure due to increased demands. 

According to a recent UN report, the supply of clean and fresh water 

is depleting at such an alarming rate in some regions, that within 30 years 

about two third of population will suffer moderate to severe water stress. 

Following strategies may be adopted for conservation of water: 

1. Prevention of Run off Losses. The run off losses of water can be 

reduced by allowing most of the water to infiltrate into the soil. 

2. Reduction of Irrigation Losses. The irrigation losses of water can 

be reduced by drip irrigation, early morning or late evening 

irrigation, cultivation of crop varieties with low water requirement. 



3. Prevention of Wastage of Water. The wastage of water in 

households, commercial buildings and public places can be 
prevented by closing taps when not in use, repairing any leakage 
from pipes and using small capacity flush in toilets. 

4. Re-use of Water. The treated waste water can be used tor watering 

lawns and gardens, washing vehicles and floors of the buildings. It 

also helps in saving fresh water. 

Apart from above methods, rainwater harvesting and water shed 

management are also important measures for the management and 

conservation of water. 

Rainwater Harvesting 
Rainwater harvesting is a technique of collecting rainwater and storing if 

by constructing special water harvesting structures for later use. it not only 

increases water availability but also checks the declining water-table. 
Ecologists feel that a return to traditional methods of water harvesting 

practices is urgently required to overcome the problem of water crisis. 

Objeetives 
Rainwater harvesting has following objectives: 

(i) It checks the runotf water and avoids flooding. 

(ii) It helps in meeting the increasing demand of water 

(ii) It helps in raising the water-table by recharging groundwater. 

(iv) It supplements groundwater supplies during lean season. 

(v) It also reduces groundwater contamination 

Methods of Rainwater Harvesting 

1. The rainwater that falls on the roofs of buildings or in courtyards is 

collected and stored n underground tanks or diverted to some 

abandoned well. 

2. In foothills water flowing from springs is collected in embankment 

tvpe water storage. The collected water can be supplied to the towns 

through pipes. 

3. Artificial Recharging is an indigenous technique of harvesting 

rainwater by level in wells and tube wells. 

4. In arid and semi-arid regions artificial recharging is done by 

constructing shallow percolation tanks. 



. Kainwater from large catchment areas is collected in check dams. This technique was nicely used in Rajasthan by Magasay say Award Winner Sh. Rajender Singh popularly known as "Water man". 

Watershed Management 

Watershed management is defined as "the rational utilization of land 
ana waler resources for optimum production that causes minimum damage to 
the natural resources" 

Watershed is the land area from which water drains under gravity to 
a common drainage channel. Thus, watershed is a delineated area with a 

well defined topographic boundary and one water outlet. Watersheds vary 
in their size fronm a few sq. km to a few hundred sq. km. The Himalayas 
are one of the most critical watersheds in the world. Most of the 

watersheds of our country lie in this region. 
Importance of Watersheds. Watersheds supply water for 

irrigation, hydro-power generation transportation, domestic use and 
reduce the chances of floods and droughts. They play significant role in 

the productivity of land and economy of the country. 
Degradation of Watersheds. Watersheds are often degraded due to 

uncontrolled unplanned, unscientific land use, over grazing, deforestation, 

mining, construction activities, shifting cultivation, fires, soil erosion etc. 

Methods of Watershed Management 

The practices of watershed management are taken up with respect to 

their suitability for people's benefit as well as sustainability. The 

important measures taken up for the managenment of watersheds are as 

follows. 
. Water harvesting. In low raintall areas, rainwater is stored in water 

harvesting structures for the use in dry seasons. 

2. Promotion of afforestation and agroforestry (crop plantation). 

Plantation of trees prevents run off los and soil erosion, and also 

increases soil moisture. 

3. Mechanicai measures. The measures like terracing, banding, contour 

cropping, etc., are promoted in the sloppy reasons of watersheds.

4. Scientific mining and quarrying. Mining and quarrying the hills in 

planned and scientific manner can minimize the destructive effects in 

watershed areas. 



5. People's participation. Participation of local people including farmers and tribal's should be promoted in the soil and water conservation programmes. 

kesettlement and Rehabilitation of People: Their Problems Concerns Causes of Displacement 
1. Displacement Due to Dams. 
2. Displacement Due to Mining. 
3 Displacement Due to Creation of National Parks. 
4 Displacement Due to Natural Disaster. 

Problems of Displacement 
1. Displaced people lose their land homes, jobs and property, which 

often leads to social isolation and increased morbidity and mortality. 
2. The joint families and tribal communities often face disintegration as 

the people are resettled at different places 
3. The social and cultural activities and kinship systems of tribal people 

vanish with their displacement 
4. The displaced people lose their identity and intimate link with the 

environment. 

5. The inherited knowledge and experiences of the local people about the 
plants and animals of that area and their uses get lost with the 

displacement. 

Rehabilitation Poliey 

Following objectives should be kept in mind for the rehabilitation 

programmes 

1. The displaced people should get an appropriate share in the fruits of 

development. 
2. The displaced people should be rehabilitated within their own 

environment. 

3. Removal of poverty should be an objective of the rehabilitation policy 
and therefore' some land for all should be provided. 

4. Even the landless oustees should be given assurance of employment. 
5. While dealing with tribal's, their traditions, culture and rights in land 

and forests should be preserved. 



6. Training facilities should be set up to upgrade the skills of affected 
people and reservation in jobs should be made for the willing adults 

among the evacuees. 

7. Special attention should be given to the rehabilitation of artisans and 

village crafts people. 
8. Villagers should be taken into confidence at every stage of 

implementation and they should be educated, through open meetings 
and diseussion, about the legalities of the Land Acquisition Act and 

other rehabilitation provisions 

Environmental Ethics and Resource Use 

Environmental ethics or earth ethics refers to the issues, principles and 

guidelines relating to human interactions with their environment. 

Environmental crisis is, in reality, the crisis of ethics. We are over-exploiting 

out right and failing in our duty towards the environment. Nature has provided 

us with all the resources for leading a beautiful life. She nourishes us like a 

mother; we should respect her and nurture her. 

Eco-Centric Thinking (Environmental Ethies) 
Eco-centric thinking urges us to live on this earth as a part of it, like any 

other creature of Nature. The basic beliefs of ec0-centric thinking are as 

follows: 
1. Nature exists not for human beings alone, but for all the species. 

2. The earth resources are limited and they do not belong only to human 

beings. 
3. Economic growth is good till it encourages earth-sustaining 

development and discourages earth-degrading development. 

4. A healthy economy depends upon a healthy environment. 

The success of mankind depends upon how best we can cooperate with 5. 

the rest of the nature while trying to use the resources of nature for our 

benefit. 

Guidelines for Environmental Ethics/ foss ible solutrens 

1. We should love and honour the earth since it has blessed us with life and 

governs us our survival. 

2. We should be grateful to the plants and animals which nourish us by 
giving food. 



We should not waste our resources. 3. 
4. We have no right to drive other living things to extinction by holding 

We should not overburden the earth and should stick to the two 
5. 

ourselves above them. 

children norm. 

6. We should not run after gains at the cost of nature. 6. 
7. We should not prohibit the right of future generation to live in a 
7 

We should not conceal from others the effects on earth caused by 
8. 

clean and safe environment 

9. We must celebrate as sacred day the turning of the seasons of 
9. 

Our activities. 

earth. 

10. We must consume the natural resources in such a manner that all 

may share this treasure. 
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NATURAL DISASTER 

Environmental Disasters and their Management 

The environmental disasters may be defined as the extreme events 

either natural or mam induced, which exceed the tolerable magnitude within or 

beyond certain limits, make adjustment difficult and results in catastrophic losses 

of property, income and lives. 

The environmental disasters always viewed in terms of human beings. 

The environmental events that cause disaster for human society include 

cyclones, earthquakes, volcanic eruptions, droughts and floods. 

intensity of environmental disasters always viewed in terms of the quantum 

of damages done to the human society. 

The 

Thus, the hazardous environmental processes always create extreme 

events but not all the extreme events become disasters. These may become 

disasters only when they adversely affect human society. For example, a 

very strong tropical cyclone (typhoon, hurricane or tarnado) does not 

become disaster, when it occurs in the midst of an ocean. However, it 

becomes disaster, when it strikes the inhabited coastal areas and inflicts 

colossal loss to human property and lives. 

Cyelones 
Cyclones are the most powerful, destructive, dangerous and deadly 

atmospheric storms on the earth. The cyclones move like a spining top at the 

speed of 120-400 km/hour. These can last for a week or so and have a 

diameter varying between 100 to 1500 km. Cyclones become more 

disastrous because of their high speed, high tidal surges, high intensity of 

rainfall, very low atmospheric pressures causing unusual rise in sea level, 

and their persistance for several days. 

The destructions caused by cyclones include loss of human lives and 

property in terms of destruction of buildings, transport and communication 

systems, agricultural crops, domestic and wild animals and so on. 



Mitigation of Cyclones- The severity of cyclones can be minimised by 

taking following steps: 
(i) Tree plantation on coastal belts. 

(ii) Construction of dams, dykes, embankments and wind breaks. 
(iii) Installation of better warning systems. 
(iv) Construction of proper drainage and wide roads for quick 

evacuation of affected people. 
Management in Cyclone Hit Areas- Following measures could be of great 

help in cyclone hit areas: 

(i) Identification of safe buildings in the area for providing safe shelters to 

the affected people. 
(ii) Listening to the weather bulletins broadcasted/ telecasted over 

radio/television. 
(iii) In coastal areas, warning should be sent to the fishermen not to venture 

into the sea during the course of storm. 
(iv) Emergency phone numbers and addresses should be kept ready and 

remain in touch with responsible members of the community. 

(v) Keep away from fallen electric poles, damaged bridges and flood water 

areas. 

(vi) Transportation and movements should be stopped during the coarse of 

storm. 
(vii) People who have evacuated from their places must wait for the official1 

declaration to come back to their homes. 

(viii) Relief and rehabilitation should be immediately provided to the 

effected people. 

Flood Control Measures- The floods are natural phenomenon and one 

cannot entirely get rid off them, but their impact can be minimised by taking 

a series of steps such as: 

(i) By delaying the return of run off resulting from rainfall to the rivers 

ii) By hastening the discharge of water. 

(iti) By diverting the flow of water. 

(iv) By forewarning the occurrence of floods. 



Flood disaster can be mitigated by taking following measures: 
(i) Forecast, warnings and advice should be provided through media (radio 

or television) to educate and aware people about the-steps to be taken in 
the event of disaster. 

(ii) Elderly people and children should be evacuated to safer places on 
priority basis. 

(ii) Valuable household items, animals and other necessary materials (e.g. 
food, clothes, medicines etc.) should be shifted to safer places. 

(iv) Government agencies and non-governmental organisations (NGOs) 

should help flood affected people in the control of epidemic diseases 
and maintaining proper sanitatifen 

Droughts -

The term 'drought' refers to the condition of dryness for prolonged 

period. Droughts are more deadly natural environmental hazards because 
these are directly related to one of the basic requirement of life i.e. water. 

Droughts cause famine and starvation of human and animal population of the 

region concerned. 

Drought ControB Measures- The drought controB measures include: 

i) Afforestation to increase the content of air moisture, the amount of 

precipitation, the rate of infiltration of rainwater and hence the 

replenishment of groundwater and rise of water-table. 

(ii) Introduction of dry farming techniques to reduce the dependence of 

farming on rain- water 

(iii) Checking of desertification or desert spread. 

(iv) Introduction of water conservation schemes. 

(v) Construction of water reservoirs and digging of wells etc. 

Earthquake-
An earthquake is a motion of the ground surface, ranging from a faint 

tremor to a wild motion capable of shaking buildings apart and causing 

gaping fissures to open in the ground. 
The earthquake is a form of energy of wave motion transmitted through 

the surface layer of the earth in widening circles from a point of sudden 

energy release, called focus or hypocentre. Hypocentre is always hidden 

3 



inside the earth. The place on the ground surface (which is perpendicular to 
the buried focus) recording the seismic waves for the first time is called 
epicentre. 

The magnitude or intensity of energy released by an earthquake is 
measured by the Richter scale devised by Charles F. Richter (1935). The 
seismic waves move away from the source of earthquake which can be recorded 
with the help of an instrument called seismometer. 

SILNo. Richter Scale Severity of Earthquake 

Insignificant 1 4 

2 4-4.9 Minor 
3 5-5.9 Damaging 

6-6.9 Destructive 

7-7.9 
8 

Major 
6 Great 

Tsunamis-
The seismic waves caused by earthquakes travelling through sea 

water, generates high sea waves called tsunamis. These giant sea swells 

can move at a speed upto 1000 km/hr or even faster. While approaching the 

sea shore they may often reach 15 m or sometimes 65 m in height and 

cause massive devastation in coastal areas. 

Causes of Earthquake- The earth's crust has several tectonic plates of 

solid rock which sBowly move along their boundaries. Sometimes friction 

prevents these plates from slipping resulting in building up a stress. This 

leads to sudden fractures along the boundaries of the plates or fault lines 

(planes of weakness), resulting in an earthquake. 

Human Activities and Earthquake- Certain human activities may cause 

or enhance the frequency of earthquakes. These activities are: 

i) Underground nuclear testing, and 

(i) Collection of huge quantities of water behinda dam. 

Mitigation of Earthquakes- Damage to property and life can be 

minimised by taking following steps: 

By constructing earthquake resistant buildings by keeping weak 

spot in houses to absorb vibrations or by making pads or floats 

4 



beneath the buildings. 
(i) By making wooden houses in seismic zones. 

During tremors, following measures can be taken to minimise the losses due 
to an earthquake: 

People should come out of their houses and stay in the open till 

the tremors subside. 
Those who are already out of the houses should stay away from 

buildings, electric poles, trees and any tall object that has 

chances of falling down. 
In case there are tremors, when you are in some public building, 

then you should stay in the corner or near a piller. 

In the event of tremors while you are driving, you should park 
the vehicle on the roadside and wait in the open till the 

ii) 

iii) 

iv) 

vibrations subside. 
After the subside of tremors, one should inform the Police v) 
Control Room, Fire Control Office, Red Cross Office and Non- 

Government Organisations (NGOs) about the disaster 

immediately for the help. 
The people who are trapped inside the buildings should be 
evacuated and those injured should be given first aid 

immediately. 
vii) Relief camps should be set up by the government and NGOs for 

the people who have lost their houses and properties. 

vi) 

Landslides-
Landslide is the moving down of coherent rock of soil mass due to 

gravitational pull. 
Various human activities like hydroelectric projects, dams, 

construction of roads and railway lines, mining and deforestation make the 

mountain slopes fragile, leading to landslides. 

Mitigation of Landslides- Landslides can be minimised by stabilizing the 

slopes by adopting following measures. 

Afforestation in landslide prone areas to prevent soil erosion. 

Providing slope supports by wired stone blocks. 
(ii) 

5 



(ii) Draining the surface and sub-surface water. Providing concrete support at the base of slop 
tiv) 

DISASTER MANAGEMENT 
The natural disaster management involves the following steps . Relief Measures- Relief measures should be provided immediately to 

the disaster victims. The high density areas of the affected locality must 
be given priority in the remedial and relief measures. 
Special rescue tools, conmmunication equipments, heavy machines to 
remove debris, water pumps and technicians are more important.Reliet 
measures should be provided by foreign countries only after they are 

requested by the affected country because unsolicited and unwanted 
Supplies of men and material create confusion and complicate the 

problemns. 
2. Disaster Predictions- The predictions of natural hazards may be made on 

the basis of past history of the area prone to a particular hazard. There 

should be regular monitoring of the environmental changes caused by 

human activities to assess the genesis of natural disasters. 
3. Disaster Research- It include the study of the contributing factors and 

mechanisms of natural disasters and identification of terrain risk areas on 

the basis of remote sensing, engineering and electronic techniques. 

4. Education- Disaster education plays a significant role in disaster 

reduction. It arouse awareness about the hazards of disasters, heip the 

people to improve the standard of constructions to escape the disasters. 

5. Geographic Information Systems and Aerospace Surveys- These help 

in natural disaster reduction and management programmes by providing 

maps of the problem areas, historic information from local people, a 

planning framework for local politicians and past experiences of the 

disasters. 
6. Medical and first aid facility 

Man-made disasters 
1. It is a disaster resulting from human intent, negligence or error. 

2. It can be both intentional and unintentional 
3. It results in huge loss of life and property. 
4. It further affects a person's mental, physical and social well-being. 



The major man-made disasters are as follows: 
1. Nuclear disaster 

. A nuclear and radiation accident is defined by the International Atomic Energy Agency (LAEA) as "an event that has led to significant consequences to people, the environment or the facility." 2. Examnples include lethal effects to individuals, large radioactivity release to 
the environment, or reactor core melt. The prime example of a "major 
nuclear accident" is one in which a reactor core is damaged and significant 
amounts of radioactivity are released, such as in the Chernobyl disaster in 

1986. 
Causes and effects 

1. Nuclear meltdown-It has been defined as the accidental melting of the core 

of a nuclear reactor, and refers to the core's either complete or partial 

collapse. 
2. Criticality accidents- It (also sometimes referred to as an "excursion" or 

"power excursion") occurs when a nuclear chain reaction is accidentally 

allowed to occur in fissile material, such as enriched uranium or plutonium. 
3. Decay heat - In these accidents, the heat generated by the radioactive decay 

causes harm. 

4. Transport- These accidents can cause a release of radioactivity resulting in 

contamination or shielding to be damaged resulting in direct irradiation. 

5. Equipment failure-It is one possible type of accident. 
6. Human error- Many of the major nuclear accidents have been directly 

attributable to operator or human error. 

7. Lost source- Also referred to as orphan sources, are incidents in which a 

radioactive source is lost, stolen or abandoned. 

Management measures 

1. Shut down the reactor, maintain it in a shutdown condition, and prevent the 

release of radioactive material during accidents. 

2. Errors committed during field operations, such as maintenance and testing 

should be checked. 



2. Chemical Disaster 

1. It is the unintentional release of one or more hazardous substances which 
could harm human health or the environment. 

2. Such events include fires, explosions, leakages or releases 
of toxic or hazardous materials that cause people illness, injury, can 

disability or death. 
3. Chemical accidents may occur whenever toxic materials are 

stored, transported or used; the most severe accidents are industrial 

accidents, involving major chemical manufacturing and storage facilities. 
4. The most significant chemical accident was recorded in 1984 Bhopal 

disaster in India, in which more than 3,000 people had died after a highly 
toxic vapour of methyl isocyanate which was released at a Union 

Carbide Pesticides factory. 
Causes Human error, improper training, manufacturing defects and improper 
maintenance. 

Intervention and rescue measures 
1. Deal with the causes of the accident and implement the safety measures. 

2. Immediately inform the relevant local authorities of the accident. 

Alarming system should be installed. 

3. Instructing the public to stay in their houses, close all windows and doors, 

turn off the air conditioning and block all ventilation ducts. 
4. Ensuring that nearby chemical products are well protected. 

5. Turning off the water supply should be necessary to avoid polluting drinking 

water 

3. Biological disaster 
. Biological disasters define the devastating effects caused by an enormous 

spread of a certain kind of living organism that may spread a disease, virus 

or an epidemic. 

2. An epidemic can be anticipated by a sudden increase in the number of 

people suffering from a particular disease and increase in the population 

disease carrier. 



Causes 
1. The outbreak of diseases is mainly due to poor sanitary condition leading to contamination of water or spread of disease from breeding of the disease vectors. 

2. Other factors include seasonal changes that favour breeding of insects. 3. Exposure of vector from a non-immune population (e.g. tourists or migrants), poverty and overcrowding. Effects 
1. Epidemic may cause mass illness or death. 
2. There are secondary effects such as disruption in the society and economic losses. 
3. Vulnerability is high among those who are poorly nourished, people living in unhygienic conditions, poor quality of water supply, lack of access to 

health services. 
Management Measures 

1. Preventive public health measures needs to be strengthened. 
2. Personal protection through vaccination is an effective mitigation measure. 
3. Improvement of sanitary conditions, fumigation at vector breeding sites and 

proper disposal of domestic and municipal wastes greatly reduce chances of 

epidemic spread of diseases. 
4. Contingency plan for dealing with the epidemics that is likely to occur in the 

region. 

5. Early warning system and regular surveillance are primary requirements so 

as to mount an effective control response in early stages to prevent any 

outbreaks. 

4. Building fire 

It is a fire involving the structural components of various types of 

residential, commercial or industrial buildings. 

Causes of building fire 
1. Appliances and electrical (stoves, microwaves, toasters, radiators, various 

heating systems, small appliances). 

2. Gas leaks. 

3. Open flames (candles, fireplaces). 

4 Accidental fire. 
5. Spreading of fires from house to house. 
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Effects of building fire 

1. Building fires, which normally reach temperatures of about 1000 °C, can 
affect the load bearing capacity of structural elements in a number of ways. 

2. There can be a permanent loss of strength in the remaining material. 

3. Thermal expansion may cause damage in parts of the building. 

4. All building materials are likely to show significant loss of strength or 

burned when heated above 250 °C. 
5. There are also the well-known color changes in concrete or mortar. 

Prevention measures 
1. Fire department take immediate action by tender, ladder trucks, rescue 

squads and an Emergency Medical Services unit. 
2. Passive fire protection the installation of firewalls and fire rated floor 

assemblies to form fire compartments intended to limit the spread of fire, 

high temperatures, and smoke. 
3. Active fire protection - manual and automatic detection and suppression of 

fires, such as fire sprinkler systems and fire alarm systems. 
4. Education the provision of information regarding passive and active fire 

protection systems to building owners, operators, occupants, and emergency 

personnel so that they have a working understanding of fire safety plan. 

5. The building should design in compliance with the local building 

code and fire code by the architect and other consultants. 

Coal fire 
I. It refers to the natural burning of an outcrop or underground coal seam. 

2. Most of coal-seam (underground) fires burn with little smoke and no flame 

particularly for underground coal-seam fires due to limited oxygen 

availability from the atmosphere. 

3. Coal-seam fires can be ignited by self-heating, lightning, wildfires etc. 

4. Whether started by humans or by natural causes, coal seam fires continue to 

burn for decades or even centuries until the fuel source is exhausted. For 

example, Burning Mountain which is in New South Wales in Australia and 

burning from 6000 years. 

Effects of coal fire 

1. Coal-seam fires have been slowly shaping the lithosphere and changing 

atmosphere. 



2. Coal fires leads to a serious health and safety hazard, affecting the environment by releasing toxic fumes, reigniting grass, brush, or forest fires. 3. Causes subsidence of surface infrastructure such as roads, pipelines, electric lines, bridge supports, buildings, and homes. 4. Global coal fire emissions are estimated to cause 40 tons of mercury to enter the atmosphere annually and to represent 3% of the world's annual CO2 emissions and other gases include sulphur dioxide and carbon monoxide. 
5. Mine fires may begin as a result of an industrial accident, generally involving a gas explosion. 

Extinguishing coal fires 
1. Before extinguishing the fire the detection of temperature and gas 

measurenments should be taken. 
2. Drilling holes in the fire zone about 20 m apart down to the source of the fire 

for injecting water or mud in the boreholes long term, usually 1 to 2 years. 
3. Covering the entire area with an impermeable layer about 1 m thick. 
4. Planting vegetation to the extent. 

Forest fire 

The most common hazard in forests is forests fire. The Himalayan forests, 
particularly, Garhwal Himalayas have been burning regularly during the last few 

summers, with loss of vegetation cover of that region. 

Causes of forest fire 

Environmental or natural causes (which are beyond control) are largely related 

to climatic conditions such as temperature, wind speed and direction, level of 

moisture in soil and atmosphere and duration of dry spells. Other natural causes are 

the friction of bamboos swaying due to high wind velocity and rolling stones that 

result in sparks leads to fire in leaf litter on the forest floor 

Human related causes (which are controllable) result from human activity as well 

as methods of forest management. It has been estimated that 90% of forest fires in 

India are man-made. These can be intentional or unintentional, For example. 

I. Grazers and gatherers may causes starting of small fires. 

2. The centuries old practice of shifting cultivation 

3. The use of fires by villagers to ward off wild animals, for recreation and 

other accidental fires. 



Types of forest fire 

Surface fire- A forest fire may burn primarily as a surface fire, spreading along the ground on senescent leaves and twigs and dry grasses etc. on the forest floor and is engulfed by the spreading flames. 
Crown fire- the crown of trees and shrubs burn. A crown fire is particularly 
very dangerous in a coniferous forest because resinous material given off 
burning logs burn furiously. 

Effect of forest fire 
1 Loss of valuable timber resources. 

2 Degradation of catchment areas. 
3 Loss of biodiversity and extinction of plants and animals. 

Global warming and Ozone layer depletion. 4 

5 Increase in percentage of carbon dioxide in atmosphere. 
Change in the microclimate of the area with unhealthy living conditions. 

7 Soil erosion affecting productivity of soils and production. 
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8. Loss of livelihood for tribal people and the rural poor 
Fire management 

Prevention of human-caused fires through education and environmental 

modification 

Prompt detection of fires through a well-coordinated network of observation 

points. efficient ground patrolling and communication networks. 

Remote sensing technology can be used in fire detection. 

4 For successful fire management and administration. a National Fire Danger 
3 

Rating System (NFDRS) and Fire Forecasting System are to be developed in 

the country. 

5 Fast initial attack measures and creating water bodies should be done. 

Oil fire 

It is oil or gas wells that have caught on fire and burn. Oil well fires can be 

the result of human actions, such as accidents or natural events and 

lightning. 
Effects 
Oil well fires can cause the loss of millions of barrels of crude oil per day. 

2. Combined with the ecological problems and emit large amounts of smoke and 

unburnt petroleum falling back to earth and cause enormous economic losses. 



3. Smoke from burnt crude oil contains many chemicals, including sulfur 

dioxide, carbon monoxide, benzopyrene and Poly aromatic hydrocarbons 
4. Adversely afect the health and social conditions of the people in the nearby areas 

Extinguishing the fire 
1 Oil well fires are more difficult to extinguish than regular fires due to the 

enormous fuel supply for the fire. 

2 High explosives, such as dynamite, are used to create a shockwave that 
pushes the burning fuel and atmospheric oxygen away from a well. (This is a 

similar principle to blowing out a candle.) The flame is removed and the fuel 

can continue to spill out without catching fire. 

3 After blowing out the fire, the wellhead must be capped to stop the flow of oil. 

4. To prevent re-ignition, brass or bronze tools or paraffin wax-coated tools are 

used during the capping process. 
5. Dry Chemical (mainly Purple K) can be used on small well fires. 

6 Liquid nitrogen or water is forced at the bottom of wellhead to reduce the 

oxygen supply and put out the fire. 

Road accidents 

Road networks are developed for better connectivity and service. Increased 

number of vehicles, violation of traffic rules, speeding, drunken driving and 

poor maintenance of vehicles as well as of roads are some of the main 

causes of road accidents. 

Safety measures 
IBe familiar with road markings and honour them. 

Drive only if you possess a proper driving license. 

3 Maintain a safety distance from the vehicle in front. 
4 Check the tyre pressure, radiator water, worn tyres, brake oil, faulty 

headlamps and fuel frequently. 
Overcome impatience, anger and intoxication during driving. 

2 

3. 

5 

While driving avoid sudden acceleration & deceleration. 6. 
General measures and safe drive guidelines should follow while driving. 

Rail accidents 

1 The most common type of rail accident is derailment due to human error,

sabotage or natural landslide in a hilly track or fire. 

2. Rail accidents lead to a large number of casualties and material damage. 

Indian Railways incur heavy loss due to such accidents every year. 
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Safety measures 
1. At railway crossings pay attention to the signal. 

2 Do not get underneath and try to get across. 

3. In case of unmanned crossing, get down from the vehicle and look at either 

sides of the track before crossing 
4. Do not stop the train by emergency pulling chains on a bridge or tunnel 

where evacuation is not possible. 
5. Do not carry inflammable material in a train. 

6. Do not lean out lenter in a moving train. 

Air accidents 

Air accidents may occur due to technical problems, fire, poor landing & 

take-off, weather conditions, hijacking, bombing etc. 

Safety measures 

Pay attention to the flight crew safety demonstration. 

2. Carefully read the safety card in the pocket. 

1. 

3 Know the nearest emergency exit and learn how to open it. 

4 Always keep your seat belt fastened when seated. 

Sea accidents 

1 The oceanic area is very vast and therefore the variations in accidents are 

also numerous. 

2 These includes accidents on tugboats, commercial fishing mishaps, accidents 

on crude oil tankers and cargo ships, grounding of ships, maritime accident 

because of drugs and alcohol, crane mishaps, accidents in shipyards and 

diving support vessels, accidents on barges and cargo hauling. 

3. The effects of the occurrence of marine accidents include not just humans 

but also the marine creatures, the marine environment and the ecosystem. 

Safety measures 

1. Equipment should be properly installed and should be maintain regularly 

2. Ships crew and passengers must be trained in both emergency procedures 

and in safe practices. 

Safety aspects of every operation should be routinely considered by all 

3 
hands. 

4. The person incharge must establish and maintain good communications in 

order to coordinate the efforts of a team. 


