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A Study Of Traffic Flow On Siddartha
And Prithvi Highway

— Pushkar K. PradhanX

INTRODUCTION:

The road system develops in response to demamds for movement of
people and of goods and services within o7 smong the regions.' The
origln of theJr movement between the places Is conditioned mainly by areal
differentiation. Some other factors such as supply and demand? |, distant
apart and the number of Intervening oppertunitles,3 desirabte-undesirabie
and abuodancs-scarcity® are also important to create thelr movement
between the places. Such movement 'along the highway linking dilfersut
geographical regions and the places is known as <hlghway traffic flow.

An introduction to the origin of traffic flow system along the long
route, particularly the modern highway, corresponds to the development

The data for this paper were collected in 1979. The author would like to
thank Dr. Bal Kumar K.C. for giving his valuible time in cssential
suggestions.

% Mr. Pradhan is the Lecturer of Geography, Tribhuvan University,
Kathmandu.
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of modern highway in Nepal® Since the constructlon of Siddartha
‘Highwayé and Prithvi Highway.” it isseen that there has been an increase
in Lhe number of visifors and public vehicle flow and a change in travelling
nature of the people of the western and the central parts of the kingdom.
The trallic was opfenst to public in these highways in 1968 and 1969 res—
poctively, Siddartha highwav, the north-south aligned road, joins two distinect
geggraphical regions - Tarai and  FIilY while Prithvi highway. extending
east west completely fies in the hill  region. These highways joinlpg three
urbar centers - Ahairawa, Pokbara and Kathmaodu' and also many small
markel centers! - croale movement of traftic tlows among themselves and
with other centers. The present paper is an attempt to study the number
and inteasity of traffic Now with respect to population size of the centere

located ajony Siddartha and Prithvi bighways.
OBIECTIVES OF TLE STUDY:

The main purposes of this study are two fold: to cxamine the number
and the inteosity of vehicic and  passenger tlows betweea the inleracting

points of origins and destinations.

5. Tribhuvan Rajpath with 190km long is the [irst bighway construcied
in 1936,

6. It is 184 km long completed in 1972, 1t conaects two zZones - Gandaki
and Luwmbini and four districts - Kaski, Syangja, Palpa and Rupandehi.

7. The highway passes througn three zones'— Bagmati, Narayani and
Gandaki, and six disteicts ~ Nuwakot, Dhading, Chitwan, Gorkha,
Tanahu and Kaski. It is 176 ' m long up to Naubise and was completed

in 1973,

8. M.C.W. Crocder and Danjel G, Sisler,The Imapact of Sonauli-Pokhara
Highway on the Regicnal Income and Agricultural Production of
Pokhara Valiey, Nepa!, O.casional paper No. 32 (Cornell University,
USAID, Price Research, 1972), p. 1.

9. Ta:ai, the fow level flat Jand  with fertile alluvial sofl, occupies about 16
percent of the country’s total fand. Hill region is composed of rugged
terrain and valleys covering about 84 percent of the country's total lands

10. Bhairawa is an urban center of the western Taral region and also aa impos
rtant commercial as well as agricultural production center,- Pokhara is an
urbun center of the western hill region with pleoty of natural sceneries.
Kathmandu is the capital city of Nepal.

11. These market centers offer varieties of functional services including
marketiog and distrlct level administrative facilities.
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STUDY AREA:

The study area Is located within the central-west Nepal (Fig. IV,
Siddartha and Prithvi highways are only the paved motorable roads of this
regiomn.

SOURCE OF DATA;

The data for this study were obtained through the recorded sources of
the concerned offices. The data for vehicle flow were taken for 15 days
cach of the two months- Jestha (May/June; the begining month of rainy
season) and Shrawan (July/August; the slack season of summer). These wero

collected from the selected points such as Manigram, Pardi, Walim. Bijaya-
pur and Khairenj,’2

The passenger study consists of two kinds: express service and focal
service.” The data for this study were collected for 7 days and 3 days fer
these services respectively, Eight centers™ for sach ef the highways have
been taken for an origin and destination survey. Thls study is concerned
with the passenpers served by buses regulated under the syndicate system of
the highways. It does not consider the passenger fiow served by locally con-

duscted bus services.

12, Among the survey points Pardi and Wallm keep the record of vehicle
flow batween Pokhara and Bhairawa while Manpigram from Bhairawa to
Pokhara. The rest Bijayapur and Khaireni take the record of vehicle flew
from Kathmandu to Pokhara and from Pokbara to Kathmandu respec-
tively. The Pardi and Manigram points lie at the western end of the
Pokharz valley and 1he north-western end of Bhailrawa respectively while
Walim is located on the mid-way of these two centers. The last two
Bijavapur and Khaiceni poiats arc located at near east and east of the

Pokhara valley,

13. The express service allowscommuters to get down and on only at major
bus-stopages while the local services includes service for both major
and minor bus stopages.

14, They are Pokhara, Syangia, Walim, Galyang, Arebhanjyang, Tansen,
Butwal and Bhairawa along Siddartha  Highway and  Pokhara,
Khairaoi, Damanli, Dumre, Bimalnagar, Majuwa, Muglim and
Kathmandu aloag Prithivi highway,
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METHOD OF ANALYSIS:
The employed analytical technicues in this study are Regression
analysis's and the Interaction models. '

Regression analysis simply describes the functional relationship between
two variables along a line. Tt is used in this study for the task of predlction
of annual revenuss darived from passing vahicles. The year [time] and the
revenues are Independent and dependent variables,

The interaction model attempts to explain the reciprocal activity between
two places, The gravity and the potential models are other forms of iaterac-
tion model. The model postulates thatin a system of flows the flow level
between an origin and destination varies directly according to the product of
their mass and inversely with the distance between them, The interaction
model is often used to study the flow system mainly on linear interactian
linking pairé of points, The gravity model, which fs employed to describe
spatial Interaction, is a function of two gencral variables, viz, mass and
distance.” The mass component is a measure of trip-generating or trip

atiracting character of a location. The pepalation size as a mass is olten

15. The formula for this statistic 3 Y = ua--bx, where ‘Y predicts the value

for the future expectation, *a’ is the Y intercepsi.e.

n ¥
and ‘b is the stop of regression line, i. e.

_nzXY-i=X) (ZY)
nZ Xt - (FX)?

[t shows the relationship between two variables. Yedr and revenues are

replaced by N and Y for the ealculation in this study.

16. John W. Alexander, Econoemic GeographyNew Jersey;Prentice Hall Iner,
1973), p. 624. The formula for the model is
Pi Pj
= Py di
where 1 is the intetaction, Pi population of one ol the places, Pj population
of other place and dij ~ distance between i and J.
17. David L. Hull' and Georg E. Jenks, ‘A Graphic Interpretation of the
Friction of Distance in Gravity Medels’ Annals of the Associatian

of American Geographers, vol, 48 (1958), p. §i4.
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used In many gravity studies because it js convenient and readily avallable,
For the distance component the " more conventignal measure is simply
distance between two points.!d

The potential model 1s used to examine the votume of passenger Inter-
actfon that would flow between the places. Potential at a polat is slmply an
aggregate measure of the influcnce of all distant places on that point. In
the computation of potential mode! for each center the mass (population size)
remains the same but distances are recomputed. The distance for the ceuter
itsell or “i”is considersd the haif of the distance from its nearest neighbour
center.

DATA ANALYSIS

Vehicle Traffic flow
Table 1 shows the number of vehicle flow of 15 days for the months-
Jestha and Shrawan. A greater number of vehfcle flow was observed in the

Tuble 1: Number of Vehicle Flow

Survev points Jestha Shrawan Total
The Manigram Point 3680 1562 5542
The Pardi Point 576 420 044G
Total (Siddartha [Tighway) 4206 282 6488
The Bijayapur Point 499 430 929
The Khaireni Point 470 346 816
Total (Prithvi Highway) 969 776 1745

month of Jestha (63 percent) than in Shrawan (37 percent). The Manigram
point recorded the highest number of flow (i. e. 67 percent) of the total
yehicle flow while the Khaireni paint the lowest (10 percent; Tab. 1). The
flow from Bhairawa and Kathmandu te Pokbara exceeded over the flow
from Pokhara to Bhairawa (southward) and Kathm:nda (esstward). The
Manigram and Bijuyapur pcints recorded the greater number of flow than
the points Pardi and Khaireni. Siddartha highway comprised more than
3 times (or 79 percent) the vehicle flow of Prithivi highway (21 percent).
Figure 2 shows the monthly recorded vehicle flow during the year
2034/35. Tn this vear the peak point occured in the months from Falgun to

18, P. Hagget Andre D. CHIT and Allan Frey, Locational Analysis in
Human Geography {(London: Gdward Arnold Ltd,, 1977) vol. I, p. 31,
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Jestha. Among the recorded vebicle at the three points the Manigram point
recorded more than 6 times (i, e. 79050) the flow recorded at the Pardi
point (12636) and 7 times the flow recorded at the Khaireni point (10905},
This figure was not available in the record of the Bijayapur point.

The actual interaction of vehicle fiow between Pokhara and Bhairawa
showed near about 10 times and more than 5 times the interaction between
Pokhara and Kathmandu for Jestha and Shrawan months respectively
(Tab. 1 and Fig. 3) In thecase of cxpected intersction the medel predicts
that the flew between Pokhara and Kathmandu would 5 times the {nterace
tion between Pokhara and Bhairawa, The actual interaction of vehlcle
flow between these pairs of points did not show the correlation with thelr
expected interaction, This was alse mot sipnificant correlated with the
pepulation size between Pokhara and Kathmandu.

On the hasis of available data the yearly collected revenuss were
computed by means of regression analysis for different years for the pelnts-
Manigram, Khaireni and Pardi {Tab. 2),

Table 2: Tha Predicted Revenues

Survey points Predicted Revenues (Rs.) Years
Manigram 14,54,313.0 2036/37
K haireni 10,77,435.5 2037/38
Pardi 8,13,276.6 2039/40

This analysis predicted the highest tTevenues for the Manigram peint
with the rate of highest value as compare with the values of other two
points (Tab. 2} for the coming years,'” If this rate of predicted value
continues the Manigraw poiut, wndoudily will provide the highest amount
of revenues for each year. However, Siddartha highway displayed a signifi-
cant contribution to add annual revenues derived from the public vehicles.

The variation in the volume of traffic flow from place te place reflects
spatial differences fn populations, settlements. and economlc activilies of the
area.?0 Bhairawa is a commercial center which supplies most of the goods
for the towns and villagss located north of it. Threc relatively large settie-

19. See detail; Pushkar K, Pradhan,'Highway Traffic Flow and Market
Centers, an unpublished Master’s dissertation submitied to Geography
Instroctina Commitice, Tribhuvan Upiversity, Kirtipur, 1979,

20. William, H. Wallace, ‘Railroad Traffic Densities and Pattern’, Anrals of
tivs Assaciation of American Geographers vol, 48 (1958}, p. 352,
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maats such as Butwat, Tanzen and Khasyauli along Siddartha Highway
are located very close to Bhairawa and asa result, many local trips coo-
nected among them. Tt was observed that almost abll trucks carried loads
through the Manigram poiat while those passing tbrough the Pardi point
were seldom loaded because of few goods found to be exported from
Pokhara to Bhairawa. Similarly, trucks flow observed from Kathmandu,
Birgunj, Hetauda and Narayanghat were loaded. The least number
of flow in Shrawan was because of heavy rainfall.

PASSENGER TRAFFIC FLOW
Table 3 shows the number of passenger flow served by express bus

sorvice. The flow was greater in  number between Kathmanau~

Table 3: Passenger Flow

Qrigin Destlnation No. of Passenger flow

Jestha Shrawan Total

i R
1. Pokhara-Bhalrawa 972 796 1768
2. Bhairawa-Pokhara 1050 857 1907
3. Kathmandu-Pokhara 2531 1607 4138
4. Pokhara-Kathmandu 2931 2154 5085
Total 7484 3414 12898

Pokhara-ICithmandn than bzbiveen Bhairawa-Pokhara-Bhairawa, Prithvi
highway comprised near about 3 times ¢ 71.5 percent ) the passenger
flow of Siddartha highway (28.5 percent: Tab. 3 ). This flow

in Jestha exceeded { by 10 percent } over the flow in Shrawan. The flow from
Pokhara to Kathmandu and Bhairawa exceeded over the flow from Kath-
mando and Bhairawa to Pokhara, This flow was greater (by 10 percent)
from Pokhara to Kathmandu than from Kathmandu to Pokhara and this

from Bhairawa to Pokhara was greater { by 4 pereent ) than from Pokhara to
Bhairawa,

Ia focal passenger service the three days survey showed a total of
4428 passenger being travelled among gight origin and destination pairs
through Siddarih highway and that encountered 5802 through Prithvi high-

way. Table 4 shows one day passenger number. The total pumber of 708
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Table 4: Matrix of Passenger Numbaer ( Siddartha Highway ) .

From / To A B C D B F G H Total

A 0 28 9 7 328 96 122 293

B 40} Q 14 6 2 12 21 21 116

C 15 19 0 21 4 13 22 1 115

D 11 14 23 0 5 17 27 21 1i8

B! b 6 8 13 G 21 14 10 77

F 38 13 1 23 15 0 47 41 188

G 1l 20 13 an a0 0 55 266

H 125 28 19 14 Q 45 A3 {1 m3
Total 335 128 97 104 46 i85 260 291 1475

Note.  A--Pokhara, B-Syangja, C-Walim, D- Galyang, B-Arebhanjyang

F-Tansen. G-Butwal, H-Bhairawa,

above zero and of 768 below zero indicntes the passengers being travelled
southward (Bhairawa) and northward (Pokhara) from each of the centers in
a day of Jestha month (Tah. 4). Similary, the total number of 912 above
zero and of 1022 below zero indicates that the passengers travelled towards
cast (Kathmandu) and west {Pokhura) respectively from each center {Tab. 3},
In Shrawan month the one day passenger numbers were 1073 and 1556 for

Siddartha and Prithvi highways, respectively.

Table b: Matrix of Fassenger Number ( Prithvi Highway )

From [/ To A B C D E F G H Total
A 0 23 31 14 14 10 9 451 552
B 37 0 29 13 3 8 5 16 116
C 42 27 0 33 In 10 6 19 153
D 25 11 25 0 8 14 9 19 131
E 2112 32 41 0 27 13 18 164
F 21 12 21 32 42 0 22 30 150
G 2110 16 23 26 23 0 17 136
H 3se 17 33 23 18 40 15 0 502

Total- 523 42 187 179 152 132 79 5370 1934

Note; A-Pokhara, B-Khaireni, C-Damauli, 12-Dumre,
F-Majuwa, G-Muglin, H-Katbhmandu

E-Bimalnagar,

Among the bus systems, the siudy revealed that the lecal bus

system played greater role in term of passenger flow among the places thun
the express bus system, The study observed that the number of passenger wus
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not correlated with the number of buses?' conducted over the highway but
rather it was correlated with the size of population of the centers.

The gravity mode] predicts that the hlghest volume of interactlon in tho
system would flow between Pokhara and Kathmandu than between Pokhara
and Bhairawa [Fig. 3] The actual volume of passenger inuteraction was

Fig, 8: Gravity Model Map

Pokhara O ) Kathmandu
(206119} 200 km (150402 %>
[84km
Bhairawa S
(17272%) X Population size

greater between Pokhara and Kathmandu than between Pokhara and
Bhairawa. In both cases, there is a significant correlation
between flow of passenger and the population size of the centers. The result
ghows that as the distance from one center to other center increased the
jnteraction between them decreased and the gravity of passenger flow is
fncreased as the popualation of them increased (seoc Tabs. 4 and 5 for passen-
ger value and Tabs. 6 and 7 for distance and population size),

In the compution of potential model figures 4 and 5 explain that the
greater the population of the centars the Jarger their potential for passenger
inferaction which is inversely related with road distance between them,
Figure 4 shows that the passenger potential from Damauli to Muglin s
jncreased cven though the popalation of the centers is not constaptly
increased, It is mainly because of the aftraction of greater pravitation
force of ths bizesst population size of Kathmandu city. Of all the centers,
Kathmandu, therefore, will have the largest passenger potential followed
by Pokhara. The passenger potential also {5 increased towards south from

21. 30 buses out of 81 permitied buses for Siddartha Highway and 0 buses
out of 52 permitted buses for Prithvi Highwuay were conducted by the

Private Bus Syndicate System,
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Pokhara (mainly from Walim to Arebhanjyang it is gently upward and
from there towards south fs steep upward; fig. 5). The reason is only
because there are three urban centers with large population slze such us
Bhairawa, Butwal and Tansen. Both figures however reveals that the
gravity of passenger potential will increase from Pokhara to eastward ard
southward.

The intensity of passenger flow on these highways is determined by
manv factors.’? Some of them are: the population density of the areus
served, distribution of population refative to  highway, the level of the
sive of the market centers, traditional Hindn cercmenies ard fuirs rnd
seasons of the year. Siddartha highway found to be used mainly for business

purpose as well as for military purpese (pension or leave) while Prithvi
Highway for administrative and tourist reasorns.t? Fhysicel uniquencss of
the Pokhara valley and the socio-econemijc and historical unigueness of the
Kathmandu valley ate also dominapt features for attracting greatér num-
ber of passengers. In additien, many imporiant historical and religious
centers like Gorkha {(Mankamana) located on the side of Prithvi Highway
are also attracting features for people. This highway consists of a larger
number of market centers in a relatively short distance than the Siddartha
highway. Prithvi highway serves larger area than Siddartha highway since
it runs through many districts. In case of Siddartha highway Lumbini and
Tansen attract many visitors,

Table 6:Distance (lkm}and Population Size (Siddartha Highway)
Frem [ Fo A B C D E F G H Population Size

A 0 34 60 78 U3 123 158 ¥4 Z0611*
B 0 26 44 7t 89 124 140 709
C o6 18 45 63 9% it4d 785
D O 27 45 R0 96 231
E 0 I8 53 69 295
F 35 sl 64347
G g 16 12815
H 0 172727

22, Ibid ., P. 359.

23. P. Blaikie, ). Cameron and D, Seddon, The Effects of Roads in West
Central Nepal, part 3 (U, K.: University of Last Anglia, 1977}, pp. 0-9,
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Table 7: Distance (Km) and Population Size (Prithvi Highway )
From [ To A B C D E F G H Pop. Size

A 0 27 a8 66 70 84 9 200 20611*
B 0 21 39 43 5 63 1713 245
C 0 18 22 36 42 152 1072
D 0 4 18 24 1.4 440
[§: 0 14 20 130 245
F 0 6 16 533
o 0 tlo 333
H 0 150402*

Note: *indicates the population sjze according to 1971 Census and others
the field survey.

CONCLUSION

The present study an attempt to show the number and distriby~
tion pattern of vehicle and passenper trailic fAows in respect with the
population size of the centers along the highways. The degree of agree-
ment between the number of passenger flow and population size s found
significant. But it is not tree in the case of vehiele flow. The fact is that
the economic exchange between Bhajrawa and Fokliara is larger than
between Kathmandu and Pokhara since the former two centers lie in two
distinct geographical regions. Recently these flows are being increased on
the Prithvi highway since the completion of Gorkha-Narayanghat toad In
1981, The study showed the increasing trend of both tralfic flows. These
were evident from the vields by regression apalysis and potential medel,
However, the volume of these flows were lower than the potential flows
of the centers, The degree of relationship of the traffic {lows along the
highways may differ with functlonal services offered by the market centers.
T his aspect should be of interest to future researchers,
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