CHAPTER

e ' Hydrosphere 3

It has been raining on Earth for thousands of years. Have you ever thought
about why the water in the seasand oceans never driesup? Lessthan 1% of water
that reachesthe earthisuseful to human beings. Can thiswater meet thenecessities
of all living beings? To know the answersto all these questions, | et usread about
the Hydrological cycle.

Hydrological Cycle ~. <

Water isacyclical renewableresource. It can be used and reused. Water goes
through acycle from oceansto land and then from land to'the oceans. The water
cycle hasbeen going on for billions of years and all the'life on earth depends on
it.

Hydrological cycleisthe circulation of water in different formsi.e., liquid,
solid and gaseous phases. It al so refersto the continuous exchange of water between
the oceans, atmosphere, land surface, subsurface and all theliving organisms.

The hydrological cycle is sometimes expressed as
RF=RO+ET

Where RF (Rain Fall) includesall typesof precipitation, ROisrunoff, ET is
Evapo Transpiration.

There aresix stagesin thewater cycle.

e Evaporation e Transportation e Condensation
o/ Precipitation e Run off e Groundwater

Evaporation: Water istransferred from the surface of Earth to the atmosphere
through evaporation, the process by which water changesfrom liquid to gas. Sun’s
warmth heats up and evaporates the water from the earth’s surface. Land, lakes,
rivers and oceans send up asteady stream of water vapoursthrough this process.
Plantsalso lose water to theair through transpiration.

Transportation: Themovement of water through the atmosphere specifically
from over the ocean to over land, in theform of cloudsistransportation. Clouds
are propelled from one place to another by either upper air circulation, surface-
based circulationslikeland and sea breezes or other mechanisms.

Condensation: Thetransported water vapour eventually condenses, forming
tiny dropletsand clouds.
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Condensation
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Precipitation: The primary mechanism for transporting water from the
atmosphereto the surface of the earth i sprecipitation. When the clouds meet cool
air over land, precipitation, intheform of rain, sleet or snow istriggered and water
returnsto the land (or sea).

Run off: Most of thewater which returnsto land flows down the hillsas run
off. Some of it penetratesinto theland and chargesthe groundwater whiletherest,
astheriversflow; returnsto the oceanswhere it evaporates.

Groundwater: Under  special

: Reservoir Percentage
circumstances; groundwater can even flow
. . of the Total Water
upward in artesian wells. The flow of
Oceans 97.2169 %

groundwater is much slower than runoff.
The hydrological cycle is not a simple

Icecapsand glaciers 2.15%

processof circulation of water between ocean, | Groundwater 0.61 %
atmosphere and the land. There are anumber | Inland seas 0.0089 %
of sub-cyclesoperating withinit. Lakes 0.008 %
Water Sources Soil moisture 0.005 %
97.2169% of water is saline ocean water | A\tmosphere 0.001 %
and only 2.7831% isfresh water. The greatest | Rivers 0.0001 %
portion of the fresh water (69.56%) isin the | Biosphere 0.0001 %
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form of ice and permanent snow cover in the Antarctica, the Arctic and in the
mountain regions, 30.1% exists as fresh ground waters. Only 0.34% of the total
amount of fresh water on the earth is concentrated in lakes, reservoirs and river
system, whereit ismost easily accessiblefor our needs and absolutely vital for the
water ecosystems.

Oceans

Continentsand oceans are thefirst order relief features of the earth. Thelarge
water bodies are called oceans. The geographers have divided the oceaniCpart of
the earth into five oceans namely: The Pacific Ocean, The Atlantic‘©cean, The
Indian Ocean, The Southern Ocean (Antarctic Ocean), and The Arctie.Ocean.

Theword ‘sea’ isoften used interchangeably with ‘ ocean’, ut strictly speaking,
aseaisabody of salinewater, partly or fully enclosed by land.

The magjor oceanic divisions are defined in part by the‘continents, various
archipelagoes and other criteria. See the table bel ow,for,more information: Note
that the tableisin descending order in terms of size.

Rank| Ocean Notes
1 ThePacificocean | SeparatesAsiaand Oceania(Australia, New Zealand, Papua
New Guinea together) from theAmericas.

2 TheAtlanticocean | Separatesthe Americafrom EuropeandAfrica

3 Thelndian ocean Washes upon Southern Asiaand separatesAfricaand Australia.
4 TheAntarcticocean | Sometimesconsdered an extension of the Pacific, Atlanticand

(Southern ocean) Indian oceanswhich encirclesAntarctica
5 TheArctic ocean Sometimes considered aseaof theAtlantic, which coversmuch

of theArctic and washesupon North Americaand Eurasia.

N
: & Formal oceanographic investigation

Millions of years ago, oceans were began only with_the British expedition_ of
combined together. The single super Challenger, thefirst successful world wide

ocean was known as ‘panthalsa’. deep-seaexpedition.

Relief of the Ocean

The ocean basins are in many ways similar to the land surface. There are
submarineridges, plateaus, canyons and terracesfound within oceans. Ocean floor
isdivided intofour parts.

1) Continental Shelf: The continental shelf, with a depth of up to 200 mts,
occupiesabout 7.6% of the ocean area. It isthe border zone between land and sea.
The largest continental shelf is Siberian shelf in the Arctic Ocean, stretching to
1,500 kmsinwidth.
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Continental Shelf isimportant because:
m Fishweathismoreinthisregion.

= Crudeail, natural gasarefound here.

=  Building seaport ispossible here.

Oceanic Trenchs

"~ Submarine Canyon

Deep Sea Plain
Ny

Fig 3.2: Ocean floor

Mid Oceanic Ridge

2) Continental Slope: The Continental.d opeis spread from 200 mtsto 3,000
mts depth, with a complex relief. It comprises of 15% of the ocean area. The
continental slope boundary indicatesthe continents. Submarine canyonshavealso
been observedinthisregion. Theseareformed by the process of erosion of glaciers

andrivers.

3) Deep Sea plain (or) Abyssal Plain: Deep sea plains are gently sloping
areas of the ocean basins«T hese aretheflattest and smoothest regions of theworld.
Thedepthsvary between 3000-6000 mts. It coversabout 76.2% of the ocean basin.

4) Oceanic deeps (or) Trenches: These are
large narrow trenches that plunge as great ocean
deeps to a depth of 6,000 mts. Contrary to our |sobaths — A line joining points on
expectations, most of the deepest trenchesarenot  the sea bed at an equal vertical
locatedin themidst of oceans. They arefound more  distance beneath the surface.
close to the'continents. That iswhy they arevery sometimes referred to as depth
sgnificant inthestudy of plate movements. Asmany  contours.
as 57 deeps have been explored so far.

Do you know major ocean trenches?
Sl. No Nameof thetrench Ocean Depth (mts)
1 Challenger (or) Mariana ThePacific Ocean 11,022
2 Puertorico (or) Naves TheAtlantic Ocean 10,475
3 Java Thelndian Ocean 7,450



Salinity of the Ocean

Haveyou ever eaten food without salt? Wasit tasty? Did early human beings
use salt in their food? Where is salt available other than the oceans? s salt used
just for taste or for any other reasons? Iswater salty in your village tank? If not,
why is ocean water salty? Did you know that using salt as a medium of protest,
MahatmaGandhi had led thecivil disobedience movement (or) Dandi march which
was one of the biggest freedom movementsin the world?

Have you ever wondered why the oceans arefilled with salt water instead of
fresh water? Where did the salt comefrom and isit the same salt you find.onyour
dining room table? Most of the salt in the oceans come from land. Over millions
of years, rain, riversand streams have washed over rocks contai ning the compound
Sodium Chloride (NaCl), and carried it into thesea. You may knew Sodium Chloride
by its common name table salt. Some of the salt in the aceans'comes from under
sea volcanoes and hydro thermal vents. When water evaporates from the surface
of the ocean, the salt is left behind. Over millions of years, the oceans have
developed anoticeably salty water.

Salinity istheterm used
to definethetotal content of
dissolved saltsin sea water.

. It iscalculated asthe amount
SSeaam!aIt?n?alt‘IQ:gter of salt (in grams) dissolved
. ‘Sadey in 1,000 gmsof seawater. It

isusually expressed as parts

per thousand (%) or PPT.

. Generally speaking, the
Brackish water averagesalinity of the oceans
S pes, mangroves, swamps: g 350/ or about 35 parts of
salt in 1,000 parts of water.

All seawater containslarge

amounts of dissolved

mineral matter, of which

Sodium Chloride or common

Fresh water sdt alonecongtitutes 77.8%.

Ponds, lakes, rivers, streams
0-5 ppt Do You Know?

River water contains 2%o
of sodium chloride.
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Fig. 3.3: Water Salinity
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Factor s affecting salinity on the surface layers of the Ocean:
1. Evaporation and precipitation.

2. Incoastal regions, by the fresh water flow from riversand in Polar regions,
by the process of freezing and thawing of ice.

3. Windsby transferring water to other areas.
4. Theocean currents.

« O~

Highest Salinity in Water bodies Lowest Salinity in Water bodies
1) Don Juan Pond — Antarctica — 440%o 1) Baltic Sea — 10%o0

2) Lake Retba — Senegal — 400%o 2) Hudson Bay — 3-15%o

3) Lake Vanda — Antarctica — 350%o (Source : worldatlas.com)

e Givereasonsfor thelow salinity

Isohaline: Alinejoiningthe pointsinthe of Baltic sea.

ocean having the same degree of salinity.

Ocean Temperature

When compared to land, the temperature.in the eceans does not show much
variation. But theselittle variations show/greatimpact. For example, theactiveness
of South West monsoonin Indiaisaffected by *El Nino’ and‘LaNina . Theseare
the effects caused by the changesin temperaturein the Pacific Ocean. The ocean
temperatureisinfluenced by latitudes, winds, ocean currents, unequal distribution
of land and change of seasons.

Normally, thetemperatureinithe
oceans varies from#~2°C to 29°C.

Vertical ,Distribution of
Temperature: JAs one goes deep
inside theoceans, the temperature decreases. Thefall intemperatureisvery steep
for thefirst Kilometre. After that, there is a steady decline upto a depth of 5
kilometres=Below that, thetemperatureis steady at about 2°C.

The highest temperature is recorded in Inland
Seas. The temperature is the highest in Red Sea
i.e.38°C.

OceansCurrents

Theocean current isthe general movement of amassof water inafairly defined
direction over agreat distance. The ocean currents are sometimes called ocean
rivers. Ocean currents may be classified, based on temperature, as cold currents
and warm currents.

Generally, warm currentsflow towards the poles, cold currentsflow towards
the Equator. Ocean currentsare classified as stream and drift, based on their speed.

Hydrosphere



The ocean water current which flows speedily is called a stream and that which
flowsslowly iscalled adrift.Ocean currents are caused by the following factors.

1. Centrifugal Force: The Centrifugal force at the equator isgreater than that
at the poles because the great circles at the time of revolution coincide with the
equator. Thevariation of theseforces makesthe equatorial water to movetowards
the poles.

2. Effect of Winds: The stresses dueto wind and the wind movement modifies
thedirection of the currents. Dueto thefrictional gliding of winds, water isdragged
along thewind direction. Thus, awind at the speed of 50 milesper hour will preduce
acurrent whose velocity would be 0.75 miles per hour.

3. Precipitation: The equatorial areasreceivethe greatest rainfall. Hence, the
sealevel ishigher. Asaresult, water moves north and south from the equator.

4. Solar Energy: Heating by solar energy causesthewater to expand. That is
why, the ocean water is about 8 cm higher in level _near the equator than in the
middlelatitudes. Thiscausesavery dight gradient and watertendsto flow down the
slope.

Salinity, density differences, melting of ice'also affect the ocean currents.

Ocean as a Resource
Most life on earth is under theiwater."Human beings still have not finished
identifying all thedifferent formsof lifein the oceans. Human beings have depended
on oceans for their food anddivelihood from the ancient times. Oceans provided
abundant food resources like fish and salt. We al so use the sand, gravel etc. for our
industriesor housing. Humans extract mineralslike chlorine, fluorine, iodinefrom
it. Oceanwavesare used for generating power. Ocean floor ismined for oils. Oceans
also provide us with
gems and pearls. For
centuries, we have
- created our civilisations
~ onitsshoresand traded
= across with each other
‘& travellingonthem.
Yet today, oceans
~ have also fallen victim
= to our exploitation.
4 Many large fish like
+ whales have been
disappearing. Oceans
have also become
dumping ground for

plastic and other forms
Fig. 3.4: Petroleumdrilling at Bombay High of toxic waste.
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Keywords

Access of Pure Water
69.56% | Ice and snow

30.10% | Underground water
0.34% | Rivers, lakes and reserviors
100.0% | Total 4. Transpiration

| mproveyour learning

1. Findtheodd oneout and give an explanation for your choice.

1. Stream
2. Drift

3. Ocean currents

(i) &) evaporation b) condensation i r2 E
c) salination d) precipitation R4P 7M1
(ii) @) tectonics b) centrifugal force
C) solar energy d) precipitation

2. Correct the false statements.
a) Ocean trenches can be located near the continents
b) Relief features of the oceans are like plains
c) Most salt in the seasis washed intafit.fromiland over centuries
d) Temperature of ocean water remai nSthe same across the globe
3. Doyouthink that the description ofblueplanet is accurate? Describe any oneway
inwhichyour activity impactsits oceans.
Why arethere differencesin the salinity of oceans?
How ishuman life dependent upon oceans?
Observethemap Lonpage 35and writedown thenamesof afew warmand cold currents.
Read the para“Ocean asaResource’ on page 33 and comment oniit.

Project
Prepare alist of currentswhich arefound in the Pacific, Atlantic and Indian oceans.
|dentify the cold and warm currentsin different oceans. Fill inthetable.

N o ok

The Pacific Ocean TheAtlantic Ocean Thelndian Ocean
Warm Cold Warm Cold Warm Cold
currents| currents currents currents currents currents
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