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course. While entering the plains, they form
depositional features like flat valleys, ox-bow
lakes, flood plains, braided channels, and
deltas near the river mouth. In the Himalayan
reaches, the course of these rivers is highly
tortous, but over the plains they display a
strong meandering tendency and shift their
courses frequently. River Kosi, also know as
the ‘sorrow of Bihar’, has been notorious for
frequently changing its course. The Kosi brings
huge quantity of sediments from its upper
reaches and deposits it in the plains. The
course gets blocked, and consequently, the
river changes its course. Why does the Kosi
river bring such huge quantity of sediments
from the upper reaches? Do you think that
the discharge of the water in the rivers in
general and the Kosi in particular, remains the
same, or does it fluctuate? When does the river
course receive the maximum quantity of water?
What are the positive and negative effects of
flooding?

EvoLuTioN OoF THE HIMALAYAN DRAINAGE

There are difference of opinion about the
evolution of the Himalayan rivers. However,
geologists believe that a mighty river called
Shiwalik or Indo-Brahma traversed the entire
longitudinal extent of the Himalaya from Assam
to Punjab and onwards to Sind, and finally
discharged into the Gulf of Sind near lower
Punjab during the Miocene period some 5-24
million years ago (See the table of geological
times scale in Chapter 2 of Fundamentals of
Physical Geography, NCERT, 2006). The
remarkable continuity of the Shiwalik and its
lacustrine origin and alluvial deposits
consisting of sands, silt, clay, boulders and
conglomerates support this viewpoint.

It is opined that in due course of time Indo-
Brahma river was dismembered into three main
drainage systems: (i) the Indus and its five
tributaries in the western part; (ii) the Ganga
and its Himalayan tributaries in the central
part; and (iii) the stretch of the Brahmaputra
in Assam and its Himalayan tributaries in the
castern part. The dismemberment was
probably due to the Pleistocene upheaval in
the western Himalayas, including the uplift of

INDIA : PHYSICAL ENVIRONMENT

the Potwar Plateau (Delhi Ridge), which acted
as the water divide between the Indus and
Ganga drainage systems. Likewise, the down-
thrusting of the Malda gap area between the
Rajmahal hills and the Meghalaya plateau
during the mid-pleistocene period, diverted the
Ganga and the Brahmaputra systems to flow
towards the Bay of Bengal.

THE RIVER SYSTEMS OF THE
HiMALAYAN DRAINAGE

The Himalayan drainage consists of several
river systems but the following are the major
river systems:

The Indus System

It is one of the largest river basins of the world,
covering an area of 11,65,000 sq. km (in India
itis 321, 289 sq. km and a total length of 2,880
km (in India 1,114 km). The Indus also
known as the Sindhu, is the westernmost of
the Himalayan rivers in India. It originates
from a glacier near Bokhar Chu (31°15' N
latitude and 81°40' E longitude) in the
Tibetan region at an altitude of 4,164 m in
the Kailash Mountain range. In Tibet, it is
known as ‘Singi Khamban; or Lion’s mouth.
After flowing in the northwest direction
between the Ladakh and Zaskar ranges, it
passes through Ladakh and Baltistan. It cuts
across the Ladakh range, forming a
spectacular gorge near Gilgit in Jammu and
Kashmir. It enters into Pakistan near Chillar
in the Dardistan region. Find out the area
known as Dardistan.

The Indus receives a number of Himalayan
tributaries such as the Shyok, the Gilgit, the
Zaskar, the Hunza, the Nubra, the Shigar, the
Gasting and the Dras. It finally emerges out of
the hills near Attock where it receives the Kabul
river on its right bank. The other important
tributaries joining the right bank of the Indus
are the Khurram, the Tochi, the Gomal, the
Viboa and the Sangar. They all originate in the
Sulaiman ranges. The river flows southward
and receives ‘Panjnad’ a little above Mithankot.
The Panjnad is the name given to the five rivers
of Punjab, namely the Satluj, the Beas, the Ravi,
the Chenab and the Jhelum. It finally discharges
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SOILS

Sometimes, such a balance is disturbed by
natural or human factors, leading to a greater
rate of removal of soil. Human activities too are
responsible for soil erosion to a great extent.
As the human population increases, the
demand on the land also increases. Forest and
other natural vegetation is removed for human
settlement, for cultivation, for grazing animals
and for various other needs.

Wind and water are powerful agents of soil
erosion because of their ability to remove soil
and transport it. Wind erosion is significant in
arid and semi-arid regions. In regions with
heavy rainfall and steep slopes, erosion by
running water is more significant. Water
erosion which is more serious and occurs
extensively in different parts of India, takes place
mainly in the form of sheet and gully erosion.
Sheet erosion takes place on level lands after a
heavy shower and the soil removal is not easily
noticeable. But it is harmful since it removes the
finer and more fertile top soil. Gully erosion is
common on steep slopes. Gullies deepen with
rainfall, cut the agricultural lands into small
fragments and make them unfit for cultivation.
A region with a large number of deep gullies or
ravines is called a badland topography. Ravines
are widespread, in the Chambal basin. Besides
this, they are also found in Tamil Nadu and West
Bengal. The country is losing about 8,000
hectares of land to ravines every year. What types
are prone to gully erosion?

Figure 6.5 : Soil Erosion
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Soil erosion is a serious problem for Indian
agriculture and its negative effects are seen in other
spheres also. Eroded materials are carried down
to rivers and they lower down their carrying
capacity, and cause frequent floods and damage
to agricultural lands.

Deforestation is one of the major causes of soil
erosion. Plants keep soils bound in locks of roots,
and thus, prevent erosion. They also add humus
to the soil by shedding leaves and twigs. Forests
have been denuded practically in most parts of
India but their effect on soil erosion are more in
hilly parts of the country.

A fairly large area of arable land in the irrigated
zones of India is becoming saline because of over-
irrigation. The salt lodged in the lower profiles of
the soil comes up to the surface and destroys its
fertility. Chemical fertilisers in the absence of
organic manures arec also harmful to the soil.
Unless the soil gets enough humus, chemicals
harden it and reduce its fertility in the long run.
This problem is common in all the command
areas of the river valley projects, which were the
first beneficiaries of the Green Revolution.
According to estimates, about half of the total land
of India is under some degree of degradation.

Every year, India loses millions of tonnes of
soil and its nutrients to the agents of its
degradation, which adversely affects our national
productivity. So, it is imperative to initiate
immediate steps to reclaim and conserve soils.

Soil Conservation

If soil erosion and exhaustion are caused by
humans; by corollary, they can also be
prevented by humans. Nature has its own laws
of maintaining balance. Nature offers enough
opportunities for humans to develop their
economy without disturbing the ecological
balance. Soil conservation is a methodology
to maintain soil fertility, prevent soil erosion
and exhaustion, and improve the degraded
condition of the soil.

Soil erosion is essentially aggravated by
faulty practices. The first step in any rational
solution is to check open cultivable lands on
slopes from farming. Lands with a slope
gradient of 15 - 25 per cent should not be used
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NATURAL HAZARDS AND DISASTERS

Apart from these, earthquakes also have
some serious and far -reaching environmental
consequences. Surface seismic waves produce
fissures on the upper layers of the earth’s crust
through which water and other volatile
materials gush out, inundating the
neighbouring areas. Earthquakes are also
responsible for landslides and often these
cause obstructions in the flow of rivers and
channels resulting in the formation of
reservoirs. Sometimes, rivers also change their
course causing floods and other calamities in
the affected areas.

Earthquake Hazard Mitigation

Unlike other disasters, the damages caused
by earthquakes are more devastating. Since
it also destroys most of the transport and
communication links, providing timely relief
to the victims becomes difficult. It is not
possible to prevent the occurrence of an
carthquake; hence, the next best option is to
emphasis on disaster preparedness and
mitigation rather than curative measures
such as:

(i) Establishing earthquake monitoring
centres (seismological centres) for
regular monitoring and fast
dissemination of information among the
people in the vulnerable areas. Use of
Geographical Positioning System (GPS)
can be of great help in monitoring the
movement of tectonic plates.

(i) Preparing a vulnerability map of the
country and dissemination of
vulnerability risk information among the
people and educating them about the
ways and means minimising the adverse
impacts of disasters.

(iif) Modifying the house types and building-
designs in the vulnerable areas and
discouraging construction of high-rise
buildings, large industrial establishments
and big urban centres in such areas.

(iv) Finally, making it mandatory to adopt
earthquake-resistant designs and use
light materials in major construction
activities in the vulnerable areas.
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Tsunami

Earthquakes and volcanic eruptions that
cause the sea-floor to move abruptly resulting
in sudden displacement of ocean water in the
form of high vertical waves are called tsunamis
(harbour waves) or seismic sea waves.
Normally, the seismic waves cause only one
instantaneous vertical wave; but, after the initial
disturbance, a series of afterwaves are created
in the water that oscillate between high crest
and low trough in order to restore the water
level.

The speed of wave in the ocean depends
upon the depth of water. It is more in the
shallow water than in the ocean deep. As a
result of this, the impact of tsunamiis less over
the ocean and more near the coast where they
cause large-scale devastations. Therefore, a
ship at sea is not much affected by tsunami
and it is difficult to detect a tsunami in the
deeper parts of sea. It is so because over deep
water the tsunami has very long wave-length
and limited wave-height. Thus, a tsunami wave
raises the ship only a metre or two and each
rise and fall takes several minutes. As opposed
to this, when a tsunami enters shallow water,
its wave-length gets reduced and the period
remains unchanged, which increases the wave-
height. Sometimes, this height can be up to
15m or more, which causes large-scale
destructions along the shores. Thus, these are
also called Shallow Water Waves. Tsunamis
are frequently observed along the Pacific ring
of fire, particularly along the coast of Alaska,
Japan, Philippines, and other islands of South-
east Asia, Indonesia, Malaysia, Myanmar, Sri
Lanka, and India etc.

After reaching the coast, the tsunami waves
release enormous energy stored in them and
water flows turbulently onto the land
destroying port-cities and towns, structures,
buildings and other settlements. Since the
coastal areas are densely populated the world
over, and these are also centres of intense
human activity, the loss of life and property is
likely to be much higher by a tsunami as
compared to other natural hazards in the
coastal areas. The extent of devastation caused
by tsunami can be assessed through the
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