atural
CSOUIFCes

Key points

"Environment is everything which surrounds an organism and influences its
life. It includes physical and biological components.”
NOTE

Biosphere is a closed system for minerals and is an open system in regards
with the energy.

@ The word resource is used for "means of supplying a material generally held in
reserve".

Natural resources

@ Substances used by man in bulk for survival are called resources and since
they are found in nature, they are called natural resources.

@ Life exists on earth because it has all the physical conditions necessary for
sustaining it.

@& An ambient temperature, water and food are the basic needs of all life forms.

@@ These basic needs of the life forms are to be met by the resources available on
the earth and the energy from the sun.

e e
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@ The resources available on earth include land [Lithosphere], water
[Hydrosphere] and Air [Atmosphere].

Lithosphere

@ Theoutercrustofthe earthiscalledlithosphere.

@& The water present on the earth's surface and
underground constitute hydrosphere.

@ About 75% of the earth's surface is covered with
water.

& The air that covers the whole of the earth like a
blanket is called atmosphere.

@ The life sustaining zone of the earth where the
lithosphere, the hydrosphere and the atmosphere
interact and make life possible is called the
biosphere.
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Biotic (Living e
things) (Nop living
things)

@ Fossil fuels are considered as non-renewable resources because it takes
millions of years to recycle.

The breath of life: Air

@ Air is a mixture of many gases like nitrogen, oxygen, carbon dioxide, water
vapour and some others present in the atmosphere.

@ Airis an important inexhaustible natural resource.

Nitrogen (N,)
78.9%

Oxygen (0,)
21%

Other gases like CO, (0.03%),
Argon etc-traces

(Composition of Air)
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@ Earth’s atmosphere has a series of layers. Moving upward from ground level,
theselayersare:

Troposphere
@ 0-12kms. w .

@ Weatherchangesoccurinthislayer.

@& Mostcloudsappear here. T
—— g

Stratosphere

@ 12-50kms.
@& Containozone layer at15-30 kmsheight

& Commercial passenger jets flyin the lower stratosphere.

@& 50-80kms.

@ Mostmeteorsburnupinmesosphere.

Thermosphere
4 % 80-700kms.

% @ Satellites orbitaround Earth within the thermosphere.

@& 700kmsabovethe Earth'ssurface.
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Importance of atmosphere 3

1 Role of atmosphere in climate control

@ Theatmosphere actsasaprotectiveblanketforthe Earth.

@ Since atmosphere is a bad conductor of heat, it keeps the average temperature
of the Earth fairly constant during the day and even during the whole year.

@ Thus, the Earth receives just the right amount of heat, which helps in climate
controlandallowsliving organisms to exist.

2 The movement of air-winds

& Theatmosphere getsheated fromtheradiationthatisre-radiated by thelandor
waterbodies. Asaresult of heating, convectioncurrentsaresetupintheair.

NOTE

Differential heating of earth surface [water & land] causes the wind.

@ In coastal regions, during the day, the air above the land gets heated faster
andstartsrising. Soaregion of low pressure is created and air over seamoves
into this area of low pressure. The movement of air from one region to the
otherregion causeswinds.

@& During the day, the direction of wind would be from the sea to the land and at
night, bothland and seastarts to cool. Since water cools down slower thanthe
land, the air above water would be warmer than the air above land, thus the
direction of wind would be from theland to the sea.

Direction of Wind Direction of Wind
Warm Air
COM WOOI Air

Sea

Sea Water

Water

(a) During Day (Sea breeze) (b) During night (Land breeze)

Movement of wind due to uneven heating of the air
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3 Rain

@ When water bodies are heated during the day, a large amount of water
evaporates and goes into the air. The wind carries the water vapour to various
places. The air gets heated andrises up carrying the water vapour withit. As this
air rises, it expands and cools causing the water vapour in the air to condense in
the form of tiny droplets. Once the water droplets are formed, they grow bigger
by the 'condensation’' on these water droplets. When the drops grow big and

heavy, they fall down in the form of rain. Rainfall pattern are decided by the wind
patterns.

e

Precipitation

‘Radn, Snow, Fog, Hail Transportation
‘Winad asad Atinospheric Preassis

Air pollution L

@ An undesirable change in the physical,
chemical or biological characteristics of
air which caused due toanincreasein the
content of harmful substances (air
pollutants) in air such as oxides of
nitrogen andsulphur, etc.

@ The major sources of air pollution are
burning of fossil fuels like coal and
petroleum, automobiles, thermal power
plantsandindustries.

@& Lichens show that atmosphere is free
fromthe pollutantslike CO,and SO,
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Harmful effects of air pollution

@& It affects respiratory system causing breathing difficulties
and diseases such as bronchitis, asthma, lung cancer,
tuberculosis and pneumonia.

@ Burning of fossil fuels like coal and petroleum releases
oxides of nitrogen and sulphur inhalation of these gases is
dangerous.

@ Thesegasesalsodissolveinrainto giverise toacidrain.

4

@ Combustion of fossil fuelincreases the amount of suspended “,
particles in air. These suspended particles could be unburnt
carbon particles or substances called hydrocarbons.

@ The presence of high level of pollutants reduces visibility in
coldweather and formsmog.

@ Regular breathing in the polluted air increases the
incidence of allergies, cancer and heart diseases.

"~ pciaran 3

@ The rain which contains small amount of acid in it
that is formed from the gases like sulphur dioxide
and nitrogen oxides presentin pollutedair.

@It causes damage to the living and non-living
things.




Water — a wonder liquid

@ The oceans, rivers, streams, lakes, ponds, pools, polar ice caps, water
vapour, etc. collectively form the hydrosphere, the main component of

whichiswater.
@ Major partof water is foundin seas and oceans.
@ Freshwaterisfoundinice-caps and on snow covered mountains.

@ The underground water and the water in rivers, lakes and ponds is also

fresh.

Necessity of water

@ Allcellular processes take place in water medium.

@ All reactions that take place within our body and |
within the cells occur between substances thatare |

dissolvedin water.

@ Substances are also transported from one part of

the body to the otherin adissolved form.

@ Organisms need to maintain the level of water within their bodies in order

tosurvive.

@ Water regulates the Earth’'s temperature. It also regulates the
temperature of the human body, carries nutrients and oxygen to cells,
cushions joints, protects organs and tissues, and removes waste.

@ Terrestrial life forms require fresh water because their bodies cannot
tolerate or can not get rid of the high amount of dissolved salts in saline
water. £

@ The availability of water is the major resource which dét?rfﬁines the

diversity of lifeonland.

@ Wateris essential for sustenance of life.
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NOTE

Water dissolves more substances than any other liquid. Wherever it travels,
water carries chemicals, minerals, and nutrients withit.

NOTE

The availability of water decides not only the number of individuals of each
species that are able to survive in a particular area, but it also decides the
biodiversity of life there.

Water Pollution 3

@ [Itiscontamination of water of rivers and lakes
with unwanted and harmful substances.

@& Water is said to be polluted when there is any
physical, biological or chemical change in its
quality that adversely affects living
organisms and makesitunfit for use.

Ways by which wateris polluted

@ Agricultural substances such as fertilizers and pesticides are used to increase
crop yield, and some percentage of these is washed into the water bodies that
pollutes the water.

@ Sewagefromhomesandwastesfrom factoriesare dumpedintoriversorlakes.

@ Hot and cold water discharged from industries make a change in temperature,
which is harmful for aquatic organisms.

i

@ All these affects the balance among various organisms that are found in water
bodies.

NOTE

Eutrophication- When nitrates and phosphates from
farmland and sewage escape into water they cause
excessive growth of microscopic green plants. This may
resultinaserious oxygenshortageinthe water.
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Addition of undesirable substances to water bodies

Water pollution
refers to

NOTE

High concentration of DDT disturb calcium metabolism in birds, i
thinning of egg shell and their premature breaking, it causes decline in
populations.

@ Itformsthe uppersurface of the land and supports plant Sub soil
growth.

. . . . Parent rock

@ The layer of unconsolidated particles derived from .

Bed rock

weatheredrock, organic matter (humus), water andair.
@ Soilisanimportantresource thatdecidesthediversity oflifeinanarea.

@ The outermostlayer of our Earthis called the crust and the minerals foundin this
layer supply avariety of nutrients to life forms.

FORMATION OF SOIL

“ Parent rock material
‘/l
Climate and topography of the area

& ' Organisms present in the soil

@ Time taken for its development

|
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Factors or processes for soil formation "

The Sun-
The Sunheats up rocks during the day so that they expand.
Atnight, the rocks cooldown and contract.

The unequal expansion and contraction in different parts of the rock results in
the formation of cracks and ultimately rocks break up into smaller pieces.

NOTE

Loamy soil is the best soil for growing crops. It has high water holding
capacity, high aerationandhighroot penetration.

Water-
Water helpsinthe formation of soilin two ways-

Firstly, water could getinto the cracksinthe rocks formed due tounevenheating
by the Sun. If this water freezes, it willwiden the cracks.

Secondly, fast flowing water carries big and small particles of rock downstream,
causing breakdown of rock particles into smaller, finer particles through their
abrasive effects.

Wind-
Strong winds also erode rocks down. They also carry sand from one place to the
other like the water does.

Living organisms-

Also influence the formation of soil. While lichens grow on surface of rocks, they
releases certain substances that cause the rock surface to powder down and
formathinlayer of soil. Likewise, small plants like moss and roots of big trees also
break therocks.
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Components of soil: soil is a mixture

@ Itcontains small particles of rocks that vary insize (sand > silt > clay)
@ Itcontainsbits of decayed living organisms whichis called humus.
@& Soil also contains various forms of microscopic life.

@& It contains nutrients and availability of which depends on the rocks from whichit
was formed.

@& Itcontainsairandwater.

25% 5%
Water Organic

. L : matter
Top soil 4 =l

@ It is the topmost layer of the soil that contains humus and living organisms in
addition to the soil particles.

Sand Clay

& Humusis a major factorin deciding the soil structure because it causes the soil to
become more porous and allows water and air to penetrate deep under the
ground.

@ The quality of the topsoil is an important factor that decides biodiversity in that
area.

= soi plition |

@ The removal of useful components from the soil and
addition of other substances, which adversely
affect the fertility of the soil and kill the diversity of
organisms thatliveinit.
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@ Use of large amounts of fertilizers and pesticides destroy the soil structure by
killing soil microorganisms thatrecycle nutrientsin the soil.

@ It kills the earthworms which are instrumental in making the rich humus thus
affect the fertility of soil.

Soil erosion

@ The removal and thinning of the fertile top soil due to climatic and physical
processes, such as high rainfall and wind etc.

@ Soil erosion occurs easily where the soil is not covered by vegetation.

Causes of soil erosion

@ Wind
@ Rain
@ Improperfarmingor tillingandleaving the field fallow forlong time

@ Frequentfloodingof rivers whichremoves the top soil of the fields near theriver
banks.

@ Deforestation

Intensive cropping.
By providing proper drainage canals around the fields.

gsf

Soil erosioninhilly areas canbe prevented by practicing terrace farming.

& &

By planting trees and sowing grasses.

gsf

By constructing strongembankments along theriver banks.
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Biogeochemical cycles

@ The cyclic flow of nutrients between non-living environment and living
organismsis known as biogeochemicalcycles.

@& Itis the process of transfer and circulation of the essential chemical nutrients
such as Carbon, Hydrogen, Oxygen and Nitrogeninabiosphere.

Sun

CLIMATIC REGIME

HERBIVORES
GREEN PLANTS
(PRODUCERS)
C ARNIVORE/Sj
. DECOMPOSERS

AN

IMPOES—\
NUTRIENT POOL EXPORTS

(Soil, water, Atmosphere)

Biogeochemical Cycle

NOTE

The term “Cycle” is used for the movement of matter and the term “Flow” is
used for the movement of energy.

.
E v - —_— _||.:1.'__-

e
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The water cycle

@ Cellscontain70to 90 percentwater.

@ More than 90 percent of the moisture passes through plants by transpiration
and only 10 percent evaporatesdirectly from surfaces.

@& Three important processes in water cycle are evaporation, condensation and
precipitation.

i i e
! . 1

B

Evaporation
Rain & Snow

Al

Surface o

b

Ground water

The Nitrogencycle

Wet and dry
deposition

IAtmospheric N> | <

|Consumers|<— Plants

Detritus| Litter fall

A

Nitrogen fixation by free-living
and symbiotic microbes
Uptake

Denitrification

Ammonification|

Y O\

Soil

Nitrosomonas itrob
> Nitrobacter P

Ammonia Soil Sl
Nitrite (No;) Nitrate (No;) » Runoff

Seepage
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Nitrogen fixation : To convert atmospheric nitrogen into usable form (nitrates,
ammonium ions) which are soluble in water which is done by various N, fixing
bacteria e.g. Rhizobium, blue green algae and bacterium Azotobacter.

Ammonification: Decomposing of complex & dead organic matterintoammonia
whichis done by micro-organismslivinginthe soil e.g. bacteriaand fungi.

@ Nitrification : Conversion of ammonia into nitrites and then into nitrates which
done by nitrifyingbacteria e.g. Nitrosomonas and Nitrobacter.

@& Denitrification : Reducing nitrates present in the soil to release nitrogen gas
backinto atmosphere e.g.Pseudomonas.

The carboncycle .

@ CarbonisfoundinvariousformsontheEarth.
@ Itoccursinthe elemental formasdiamondand graphite.

COzin

atmosphere \

Organic compounds
(plants)

Respiration and
decomposition

Organic
compounds Carbonates
Inorganic ‘—/(ammals) — in water
carbonates / — /
(shells)

@ Ascarbondioxideintheatmosphere.
@ Ascarbonate and hydrogen-carbonate saltsin various minerals.

@ Asdissolved carbonicacidandbicarbonatesinwater.

@ Asfossil fuelslike coal, petroleum and natural gas.
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Carbondioxidereturns tothebiosphereinthe followingways:

@ Both plants and animals release carbon dioxide to the atmosphere as a product
of respiration.

@& Bydecomposition of organic wastes and dead bodies by decomposers.
@ Byburning of fossil fuels, like coal, and petroleum.

@& Byforestfires.

The Green house effect 3

@ Itis an effect occurring in the atmosphere because of the presence of certain
gases (greenhouse gases) e.g. CO,, CH,, etc., that absorb infrared radiation and
prevent the escape of heat from earth thereby increasing the temperature
worldwide.

@ Thus, increase in carbon dioxide content in the atmosphere would cause more
heattoberetainedby the atmosphereleadingto globalwarming.

The oxygen cycle 4
I

Oxygen (03)

Organic Molecules

CeH1206
f \
Photosynthesis Respiration
N\ —.7
H,0

Oxygen cycle in nature
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@& Oxygen constitutesabout21percentof the atmospheric gases.

@& Oxygen is also present in combined forms such as carbon dioxide (CO,) and
water (H,0).

@ Inthe earth's crust oxygen is found as the oxides of most metals and silicon and
also as carbonate, sulphate, nitrate and other minerals.

@& Oxygencycle maintains the level of oxygeninthe atmosphere.

@& Oxygenfromthe atmosphereisusedupinthree processes, namely combustion,
respirationandin the formation of oxides of nitrogen.

@& Oxygen is returned to the atmosphere in only one major process, i.e.,
photosynthesis. Green plants are amajor source of oxygeninthe atmosphere.

NOTE

Oxygen gas normally is the divalent molecule O,. Ozone, O,, is another
form of pure oxygen.

Thisis alayer of ozone (O,) present in the stratosphere of atmosphere surrounding
the Earth. It protects the earth from harmful radiations like high energy ultraviolet
radiations.

@& When the harmful chemicals like chlorofluorocarbons (CFC) (Carbon
compounds having both fluorine and chlorine which are very stable and not
degraded by any biological process) are released into the air, it accumulates in
the upper atmosphere and reacts with ozone, resultinginreduction of the ozone
layer by formingahole.

@& Thus, the ozone layer in the atmosphere becomes thinner and gets depleted
allowing more ultravioletrays to pass through the earth.

v -



October October October
1980 1985 1990
Satellite picture showing the hole (magenta colour) in the ozone layer over Antarctica.




