THE DRAINAGE SYSTEM

rated system of tributaries and a trunk stream which collect and
lake or some other body of water. The total area that contributes
known as a drainage basin. This is a basic spatial geomorphic
d from a neighbouring basin by ridges and highlands that
of land. They are regarded as the fundamental
] units for a systematic study of the river basins, mainly due to

The drainage system is an integ
funnel surface water to the sea,
water to a single drainage system is
unit of a river system, distinguishe
form divides. Thus, river basins are natural units

geomorphic as well as hydrologica
the following three reasons:
(i) They can be placed in an orderly hierarchy,
(i) They are areal units whose geomorphological and hydroloical characteristics can be
measured quantitatively, and '
(iii) They can be treated as working systems with energy inputs of climatological variables like
temperature and rainfall and output of river discharge as runoff.
The Committee on Runoff of the American Geophysical Union treats the micro-unit within a
river basin as the watershed, while the sum of all the micro, meso and macro tributaries of a river is

known as a tiver basin.

A geometric arrangement of streams in a region; determined by slope, differing rock resistance to
.weathering and erosion, climate, hydrologic variability, and structural controls of the landscape
is kn‘own as a drainage pattern. In other words, drainage pattern refers to a design which a rivper
a?d its tribu'taries form together, from its source to its mouth. The factors controlling the pattern
;)C :‘:latll::g; 1;1 all rsﬁ::tzcluie 1:c)he to;;{)%;aphy,l sl(?pe, structural control, nature of rocks, tectonic
’ ,and a . i i i i
tpes ot dram}; g); e o 1(lar\lrcelza e geological history of that region. In India, the following
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1. The Antecedent or Inconsequent Drainage

The rivers that existed before the upheaval of the Himalayas and cut their courses southwayy |
making gorges in the mountains are known as the antecedent rivers. The Indus, Satluj, Gan a, Sq 4

(Kali), Arun (a tributary of Kosi), Tista, and Brahmaputra are some of the important amecedent
rivers, originating from beyond the Greater Himalayas.

2. Consequent Rivers

The rivers which follow the general direction of slope are known as.the consequent rivers, Moy
of the rivers of peninsular India are consequent rivers. For example, rivers like Godavarij, Krishna
and Kaveri, descending from the Western Ghats and flowing into the Bay of Bengal, are sop, 0}

the consequent rivers of Peninsular India (Fig. 3.1).

Fig. 3.1 Consequent River and its Tributaries

3. Subsequent Rivers

A tributary stream that is eroded along an underlying belt of n
on-

drainage pattern (conse '
quent river) has been established ;
the northward slope of the Peninsula towards the é‘ o

Vindhyan and the Satpura
ranges flow northward
Betwa, Tons, ward into the Ganga :
drainage of tinan(c;l on meet the Yamuna and the Ganga at r ig\t system. The Chambal, Sind, Ken,
¢ Langa drainage system, g1t angles. They are the subsequent

resistant rock after the main
. as a subsequent river. Due to
reat Plains, the rivers originating from the

4. Superimposed, Epj '
_ » Epigenetic (Dj
It is formed when a strea ! Iscordant) o SuPerinduced Dr. ainage

by erosion, g th m with a course orj inall ;
’ at the stre . ginally established |
am or drainage system i independento :fihc over of rock now removed
1€ newly exposed rocks and
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Drainage 3.3

Jctures. In other words, it is a drainage pattern which exhibits discordance with the underlying
o | structure because it originally developed on a cover of rocks that has now disappeared due to
% udation. Consequently, river directions relate to the former cover rocks and, as the latter were
g:;g eroded, the rivers have been able to retain their courses unaffected by the newly exposed
tructures. The stream pattern is thus superposed on, or placed on, ridges or structural features
ihat were previously buried. The Damodar, the Subarnarekha, the Chambal, the Banas, and the

ivers flowing at the Rewa Plateau present some good examples of superimposed drainage.
5. Dendritic Drainage or Tree-like Pattern

A term used for drainage which is branching, ramifying or dichotomising, thereby giymg the
appearance of a tree. Thus, a dendritic pattern develops in a terrain which has uniform .htholoigy,
and where faulting and jointing are insignificant; e.g., massive crystaliine rocks or thick plains
consisting of clays. Most of the rivers of the Indo-Gangetic Plains are of dendritic type. The term
dendritic, coined by L.C. Russel (1898), is used to denote the most common type of drainage pattern

and is a distinctive feature of the regions having horizontally bedded sedimentary rocks or massive
jgneous rocks (Fig. 3.2-A).
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Fig.3.2 (A, B,C,D) Drainage Patterns

Barbed Pattern
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is pattern exists in nea'rly paraljg
uctures of variable resistance g
ed in a pattern similar to that of g
d the tributaries flow rough]
Chotanagpur Plateau) have,

6. Trellis Drainagé

Trellis drainage patternis ch
mountains, where drainage p

aracteristic of f
atterns are in
'] i arrang
is drai n, tributaries aré
folded strata. Ina trellis drainage pattern, el

i i .1 the river forms a net like s
den trellis. Ina trellis pattern, t : . oy
i:iaﬁgl to each other. The old folded mountains of the Singh

drainage of trellis pattern (Fig. 3.2-D).

7. Barbed Pattern | o '
e in which the confluence of a tributary with the ma;ln r1:<(eiro1vi ;:;:f:me d
ion—as if the tributary intends to flow upstream an not downs . This
in river which completely reverses its direction of flow,

flow. The Arun River (Nepal),

the direction of former /
ple of barbed drainage pattern (Fig. 3.2-C).

A pattern of drainag

by a discordant junct
pattern is the result of capture of the ma

while the tributaries continue to point in
tributary of the Kosi is an interesting exam

8. Rectangular Drainage

i joi dscape
A rectangular pattern is formed by a faulted and jointed lan Iscape, -
patterns of right-angle turns. The drainage pattern marked by right-angled bends and right-angled

junctions between tributaries and the main stream is known as rectangular drainage. It differs from
the Trellis pattern in so far as it is more irregular and its tributary streams are neither as long, nor
parallel as in trellis drainage. A typical example of this drainage pattern is found is the Vindhyan

Mountains of India (Fig. 3.2-B).

9. Radial Pattern

Radial patterns of drainage results from streams flowing off a central peak or dome. It is a pattern
characterised by outflowing rivers, away from a central point, analogous with the spokes of a
whgel. It tends to develop on the flanks of a dome or a volcanic cone. A good example of a radial
drainage pattern is provided by the rivers originating from the Amarkantak mountain. Rivers like
Narmacéa, Son arlud l\/iahanadi originating from Amarkantak Hills flow in different directions and
are good examples of radial pattern. Radial drairage patterns are als i i Hills

. - . . 0 foun
(Kathiwar, Gujarat), and Mikir Hills of Assam (Fig. 3.3-A). & invthe Gienar

directing stream courses in

10. Annular Pattern

Annular patterns are produced b
y structural domes, with con i

stream o : ) ’ centric patterns of rock idi
orts jolil;iis. Iﬂr; this drainage pattern, the subsequent streams follow curving or a-rstl‘atta guiding
circuiar e tgre.z fjonseqll'llfnf stream.' This results from a partial adaptationgto an Cua:le Coursecsl
5 deodethe Conc, : ome like igneous Intrusion (batholith). The subse uent str un ergr our.l
e 1 en r?c, less resistant strata. This is not a very ¢ 1 . S eamsiinc GRaRler

amples of this are, however, found in Pithoragarh y common drainage pattern in India.

garh (Uttarakhand), Nilgiri Hills in Tamil
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Drainage 3.5

she Arabian Sea provide a good example of parallel drainage pattern in Iml:lie.l. The important
into £ vhich are the examples of parallel drainage are Surya, Kalu and Savitri (}\/Iaha’rashtra):
AYers.} Gal and Talpona (Goa), Kalinadi and Sharavati (Karnataka) and Porrani, Periyar and

Iir
Zave erala. (Fig. 3.3-C).

pemba inK
12. peranged Pattern |
. i an uncoordinated pattern of drainage characteristic of a region recently Vac.ated by an ice
i lThiS is probably due to the irregularities produced by glacially d eposited materials, e.g.,'Kame
Sheelt&eme and by the fact that there has been insufficient time for the drainage to become adjusted
and struétures of the solid rock underlying the glacial drift. The picture is one of x'iumerou:ls water
o thees lakes and marshes; some inter-connected and some in local drainage basins of their own.
;;;;srs ty};e of drainage is found in the glaciated valleys of Karakoram (Fig. 3.3-D).
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Fig. 3.3 (A, B,lC', D)' Drainaga_Pattefﬁs
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