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Introduction

The Rapti Valley is a partof southern Nepal, sandwiched between ihe
Mahabhart Lekh and the Churia ranges which are internuticnaby kncewn as
the Lesser Himatayas and tie Siwaliks respectively, A valiey thus sandwiched
amJ strelciiing Iongil(:clinaily it known as ‘Dun’ and hence the Rapti Valley
is called the ‘Rapti Dun’ hwving an ares of 323! squars kilometres, 1t 15
located betwecn 27021°207 N and 27047 0 Iatiludes and H106°37" L and
850123 E longitudes The Rapti which drains this valley is o tribuiary e the
Gandasi loeally kntiown as the Naravani. [tis the fifth order sbesm oot the
Ganges, Vhe msjor tnbuteries of the Rapti, river are the Ko, the Samari,
the Mianaburi, the Lothor, the Buri Rupti, the Khagers, aud the Ren

iis valley looks like a truncated leaf, narrow in the east and gruduoclly
broadening to the west. It is 110 kilometres long with & varying width from
21 to 3% kilameties.

T
annual v of 2100 m imetres, Bat here precipitation is highly concen-
trated as nore than 81 parcent of tee rainfall cceurs during June to Septem-
ber which is the wette t period in the valley. January to Marchi Tis the arieet
period aceoanting leey than 5 percent of the total annual ramtall Durisg the

pii velley comes within the monscont) rezine and receives an

monsoon, due to exccess susface run off, fluvial erosion is the doeminant
1

exogenetlic fuctor in determining the landforms, aided by the hish slpe
values of the young folded mountains,

Origin of Drainage System

The Raptiriver, 123 kilmnetres long, is the last tributary with consider-
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nble length of the Nawavani within the Nepalese tervitory It flows from
Alkudemer cast and joins ths Nuaravani at Khoriamuohan. 1t originstes imme-
diately after the arigin of the new valley, and this orizin of the vallsy occured
during the upper Pleistocene period which saw last known great FHimalayan
orogenic movement

The primeval Bimalavan rivers were divectly flowing from north to
south. Their north-south courses are still maintained notth of the Mahabharat
Lekh, But during th: mid-Miocene period they were nnsble to continue their
courses because of the rising Mahabbarat Lekh, and ultimately. most of the
rivers had to ahandon their original courses. This has happened in the case
of the Marsyangdi, the Buri Gandaki, the Trisuli and even the Daemati
(Fig. 1). New small and intermittent streams micht have stasted from the
newly rising Mahusbharat Lekh. Once again, eventually, those small and inter-
mittent streams might have been modified during the upper Pleistocene period
when the Churia clevated to the present shape and the Rapti Valley was furmed
and ipon this valley the present drainage system is being evolved.

Prainage Density

No one has yet ascerfained the drainage density of the rivers of Nepal,
So it is not possible to compare the drainage density of the Rapti Valley with
the national ligure 1t this preseat moment,

The drairase density of the Rapti Vallev iz found out by applying the
formula postulatcd by Horton®

Drainsge density, Dd — 2

A

Wacre L — the total length of sireams
A == the arca, both are in the same anits.

l. Stezams naving l2ss thzn 3 kilomstres are omitte:dl These are either
teo short, or too seasonal, or both,

2 R.E Horton, “Erosional Developmznt of Streams and their Drianage
Basins, Hydro-physical Approach to Quantitative Morphology”, Buolletin
of the Geologicat Socicty of America, Vol 56 {1945), pp. 275-370,
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This vialley comprises eight nwjor sub-basins including the Rapti sub-
basin itself and this i1dicated 5y th: table, Tha highest drainage density
oacours in the Buri Raoti sub-basin (0 50 tm. per sq. knt. ). The arithmeatic of
the drainage density of the Rapti Valley works out to be .42 kilometre per
square kilomeire, buat the statistical mean is 0,45 kilomstre per square kilo-
metre. The latier is more realistic because it occurs in three of the cight

sub basins (Fig. 2).

Tabic ™o,

BASIN-WISE Drainage Densily

T Streams Areain sq. k. Length inwm, Brensity/sq km.

1. Khaperi 318 143 0.45

2. Buri Rapti 11t 55 0.50

3, inthar 171 18 0.44

4. Manahari ' 460 194 0.42

5. Rapti 1633 663 041

4 Semaril 163 47 0.45

Yoo iarra 57 39 0.45

§ Ren 3640 167 0.46
AvCrLge ? K 1383 0.42

The drainape density primarily depends on reliefl and rainfall and,
secondarity, on nfiltration capacity of the terrain and vegetation cover.
Keening asids the Wun ond the larpe nrea of the Rapti  sub-basins, all other
sub busing are located on the northern half of the valley, il one draws a
fing from the source ol the Karra river fo the mouth of the Rapti “river. The
northern sub oasias et figher ralarull, have got the strong relief and higher
altitude &nd are comprsed of crywslling and metamorphic rocks which
heve pot fsust fnfiluation  capacits snd {riely dense vegetation. Hence
the sub-basing which arg situated inthis uorthern part have got higher
density. Contrary to the northern past, the southern part is comjosed
ol non-resistant rocks: hence it possesses high infiltration  capacity. is
densely forested with low reliel bzcause neacly half of its area is situ-

ated in the rain shadow arca. These reasons contritute to the low
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Fig. 1.

drainage density of the Ranti sub-basin, On siidving the Rew sub-basin,
one finds a diiferent picture. Yhough it is situated in the sonthern part
of the Rapti river and its conditiens are similar to the southern part
of the Rapli sub—basin (except in rainfally, its density figure is higher,
being next tothe Buri Rapti sub-basin. 1t is probably due to its loca.
tional advantage. [t is situated between the Churia and Someswor TANfes,
casily accessible o the rain bsaring monsoon as tic Churiz— SOmMeEswor
pass is low. Hence it receives high rainfall which resulls in high drain-
age density to this area.
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Drainage Texture

The drainage texture is oue of the impeortant criteria recently introduced?
from which it muy be casy 1o find oot the nature of topography whether
it 1s highly dissecied or not,

The texture ratio is expressed by the equation
T N
P

where T= texture
N= number of cranulations on the selected contour
P= the length of the perimeter of the basin in
kilometres or fractions thereof.

The foliowing table shows the basin-wise equation of the drainage
texture of the Rapti Valley:

Tuble No. 2
Draiuge Texture

sirzinm basiis ; T of Cranolations 1 i;':yﬁ:;tf: the N/P ;zrcil:;‘
i, Khageri 7 76 0.36 313
2. Bun Rapi 19 50 0.38 111
3. iother 28 56 0.50 171
4, Manatasi 74 0s 0.76 460
5. Rapii 16l 303 0.53 1633
6. Samari 26 4% 0.54 105
7. Karrs 2T 50 0.54 87
8. Reu 58 89 0.65 366

The druinage 1exture of the

Rapti

Valley is classified into four

categories such as coarse, medium, fine and ultra fine on the basis of
data given in the above table,

3, K. G E’éﬁ;liEh-,d‘-‘:;iandards for Grading Texture of Erosional Topography™,
Amserican Jouveal of Sciemce, Vol, 248 (1950), pp. 655-68.
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Table No- 3
Textwre Categories

Categories Texture Area in sq. km. % of the aresiasg km.
S 0.5) Couarse GL0 18.43

0.51-0.69 Medium 1325 36,14

0.6i-0.70 Fine 266 B2
7 007 Ulira Fine 4641 14 13

Tu this valley, the drainige textare varies from 0.36 in the Khageri
sub-basin to 0.76 in the Manahari sub-basin ({I'ig.3). In ather werds,
it is coarse in the former and nitra fine in the latter. When one relates
this fexture to areas, moje than 56 percent of the area fuells  under
medium texture topography, about 18 percent under coarse, about LI
percent fine, and about 14 percest ultra fine. Lts mean texturs value is
not much deviated from the aresl texture value. The mean of the drai-
nage texture of the valicy as a whole comes to 0.52,

According to Smith4,

Mean texture, Tm3 = (AN/P)/S A, in which A represents  area
for individual drainage basin, and N/P the texture ratio [or each basin
as previously defined.

=2 A sq.kms) = (AN/P) T
Rapti Valley 3251 169583 (.52

In this valiey ultra fine texture develops in the Manahari sob-
basin and courss texture in the Rhageri, The  former fins higher relief
fair vegetation cover, rosistunt cocks, and prebably hish rintall doe to
its elevation and position,  but Uiz latter has low relief, is well forested,
might be receivicgy alittle less rainfail.

Thus the Manahari sub-basin is highty dissected one because ulira
fine texture is developed there. The ultra fine texture develops when the
relief is greatcst,

4, Ibid,, pp., 655-68.
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Stream Orders, Number, Lengths, and Bifurcation Ratio®

In the Rapti Valley the maximum order of stream is 5% (Fig. 4),
Order of streams are based on the map scale. In the same basin, if the
sczle of a map is lirgs, order will be more, and vice versa The present
stream order is based on !: 250,000 map

After ordering the streams, the number of streams is counted in each
order aad their lengthis measured from source to mouth and their average
length 15 found out,

TARBLY Mo 4
stream Ocdaes, Lengths, aad  Bifurcation Ratio

Stream Order | No  of Streams Total igngth | Mezn length in | Bifurcation

in Kilometres Lilometres Ratio

'l 132 753 s700
2 3 316 10,19 4.26
3 7 165 23.57 4.43
4 1 2 31.00 7.00
5 1 123 12300 .00
172 KT Y R T

In addition to streams  haviag length of 3 kilometre, this valley
contains 172 big and snull strzams. their average lensth being 8.07 kilo.
meires.

The bifuccation vatio was first introduced by Horton,” It means the
ratio between the first order end the next lower order. The bifurcation
ratio of the sireams works out to be 4.17. ilorton’s unalysis which was
applicable 1o ihis region suegezsis that the bifurcation ratio ranges from
abeut two for flat or rolling drainage basin upto three or four for moun-
tainous of highly dissected dreinage basin, As cxpected, the bifurcation
ratio is generally higher fur hilly, well dissected drainage basins than for
roiling basin. Strahler in disagreement to Horton’s ratic maintains th at

3. Based on Horton's analysis.

6. I the omitted 3 kilometre streams are included in sfream order then the
maximum order will be six,

7. Op, cit. Horton, pp., 275-370.



A Study of Drainage System... .., 29

there are just over three times as many first-order segments as second-
order; over four times as many second-order segmeuts as third-order;
three and {five-thirds times as many third-erder as fourth-order; and
three times as many fourth-order as fifth-order. The difference in these
bifurcation ratios can be attributed to change variation in the shape of
any stream network.®

Though the Rapti Valley’s mean ratio is similar to Horton’s analy-
sis, s individual values are somewhat deviated. After fourth-order, values
diller much, the ratic between feurth and fifth streams order results 7
to 1. According to Leopold and others? the individual rutio tznds to equal
34, This shows thatstream orders are not proportionately developed,ie,,
they are eithzr in the premiture or early mature stage,

The Manahari, the Rapti and the Reu sub-basins have got simi-
lacities in the bifurcation ratio which are 4.75 4.57, and 4.50 respect-
ively and tend to equal the mean bifurcation ratio of the Rapti Valley.
Tt shows that the drainage development in these sub-basins is gradual
in nprocess,

TABLE NO. 5
Sub-basin-wise Studies

i

4 ' " i F 12 ~ 3 § g B i Ten
N().%Sub—b':iriin Order of ! No. of {Bifurcationj Arca ia i Mean length

Streams | Streams Ratio §G. kimn iy kem.
1. Kiaperi 4 12 217 38 11.92
2. Buri Rapti 3 6 2.50 L1t DAY
3. Lothar 3 11 3.40 171 6,02
4. Manahari 3 27 475 460 7.33
5. Rapti 3 8t 4.57 1633 8.19
6. Saman 2 7 6.00 15 & 71
7. Karra 2 6 5.00 %7 5.50
8. Reu 3 22 450 360 7.39

3. A. Strahler, Physical Geographiy (New York: John Wiley i Sons Ine,,
1960}, p. 377

9. L. B. Leopold et al., Fluvial Prozessia Geomorpholegy (New Delhi: Surasia

FPublishing House {Pvt.), 1969), p. 138,
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Conclnsions

Rapti Valley, before 1954, was practically in natural stute. After
1934, in this valley, large scale human settlements have been staried and
its natural balance was highly disturbed which still persists with alarming
sifuation. Forest are fast depleting that give free play to riveis. Conse-
queatly the rivers have become more aggressive and hence floods and
change infls courses during monsoon have become common phenomena.
The present study of Rapti Valley system may sarve as a benchmark tor
future study,
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