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Abstract

Rajshahi 1s an cxpandimg urban centre of Bangladesh. The present population of Rajshah
City Corporation {RCCY 15 abeot tour lakh in an area of 96.72 s km The meome Tevel
of e peeple mothe ity 15 very low ia companson with other eifics ol Bangladesh Car
ownership s therelore vory low In spite of its status as a divisional headgvarter amd the
fonmnth Tangest metiopolitan wily of Bangladesh. there is no pubbc bus servioe in the ciiy,
Rickshaw i the major public transport tn the oty The modes of nansport for the cuy
people for they duily trips aee mainly rickshaws and bieyeles (about M% of wtal uips)
This study was an attempt to foem an idea about the existing trnspm system of Rajshahi
City il o esplore possible public bus roules and stops The studs mwde preliminay
nvestgaton regarding feasibility of such a service. For this stdy all the (ransport data
on Rajshatn were collected. The tnip peneration and distribaton hehaviour, modal ehowce
hehavior of the oty dwellers of Rajshahi Ciny were analyzed vsing mlormation collected
from the household intervicw survey by Development Design (,’cm;uliimls Lirmted (D)
in 2003 fo1 e Rajshahi Master Plan Project. At tirst all passible 1oads that may be used
for the propased hus roules were 1denudied. The major roads were selected lor this
pupose. A lotal of thirty five bus stops were proposed (o the bus service. The nearcsl
suitahle point from major traffic generating areas on the major roads were at hirst selected
as bus stops. Other stops were then located on the basis of locational importance,
proximity (o major wersections and distance between conscentive bus stops ‘The bus
routes were propustd considering mainly trafMic flow charactenstics, From the analysis of
dala it was lound that about 15% of total traffic {low in or through Ward 12, which s the
Central Ruesiness [District (CRD). The service arca of cach bus stop was dentified by
gencrating butfers in a Guographucal information System (GIS). ‘Fhen the pussiblu
number of Gips from each stop 1o all other stops was estimated  Three routes were been
praoposed i this 1esearch throngh analysis of alternatives and possible bus slops wn the
vomttes were wlentified This study fonmd that pubhe bus service is leasible Tor (he cily
from fechmeal, lnancisl and socic-cconomie perspectives, This study alse ecommended
the constreclion ol passenget sheds, terminal facilities aned other Tacilites tor the

proposed bus services.
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CHAPFER ONE: INTRODUCTION

1.1

Backgrasnd ot the Study

Transpartation planning 13 one of the maost critical and vilal 18sues of wiban
planmng. In our country traffic congestion 1s a severe problem and 1s a commun
phenosmenon, Lack of sufficient, planned, well-manaped public bus services is one
of the majm reasons for traffic congestion, For any populous city. appropniute
planmng of public bus semvices 14 essential because it reduces the trave] time and

cost of travel of the people. and also pressure on road space.

Rajshahi is the fourth metropolitan city and an expandmg urban ccnte in
Dangladesh, Thiving the sivties, the city expencnced rapid physical expanwion and
increase 10 population. But the rate of econwme growth and the process of
industriahization could not keep pace with it. Altheugh Rajshahi was a Divisional
Headguarter during Dyitish period, partition of India in 1947 and centinuous rural-
whan migration led 10 a sudden poputation boem in Rajshabn City and mcreaszed

derand for infrastructural facilitics and urban amenities

The prescnt population of Rajshahi City Corparation (RCC) 1s about four lakh,
which 15 less than Dhaka, Chittagong and Khulna metropolitan cities. The ciry has
an area of 96 72 »q. km (BBS, 1993). The income level of the people in the city is
very low i comparison with other cites of Banpladesh., Car ownership 1y
therefore very low In spite of s status as a divisional headguarter, thure 15 no
public bus semice in the city, Rickshaw is the major public transport in the ¢
The modes of transpmt for the ciy people for their daly tnps are mainly
rickshaws and boycles, According to a working paper on ransporl of Rajshabe
Master Plun Project. 2004-2024, for daily trips about 33.6% people wse rickshaw,
22 2% peaple usc beyeles, 29.1% peaple move on fool and the est Iy othets
means. Bos olserved that only 1% people use baby taxis or wwmpos. Becanse ot
lack of publi bus service nekshaws are increasing day-by-day, Although the
numher of registered rickshaw s is 19,178, around 32,000 rickshaws operate in the
cily (DDC. 20034) and create traffic congestion on different important roads and

Juneiens. which cavses inconvenience to the oily dwellers. So. a need is felt to

1‘-;:#



1.2

introduce  public bus service n the oty hased on appropriale  planning
Intraducton of public bus service witl presumably increase local mohility and

reduce cost of transport of the peneral public,

(hjectives of the Study

The vbjectives of the present study are as follaws,
1. To study the pattern of traific und traffic Mow charactenstics of the cily.
2 T'o assess whether o poblic ciy bus service van improve the hanspar
syatem 11 4 feasible mamur.

3 Tupropose w suttable plan for a public bus service Tor the eity. 1f teasilile

Seope of the Sady )

No appropriate research or study has been done for feasibility study of public s
services in Ragshahi, This study was done to ascertain the present status uf naffic
Aow, traffic mevement, major traffic generating areas and eity public transpest
Facilities of Rajshahi City. This sudy will also give an idea about the possible cily

bus routes and siops for the city.

‘The study is based mainly on secondary data collected during the preparation of
the Master Plan of Rajshahi City by the Rajshahi Development Aulhority during,
the period 2001-2004. I proposc o suitable plan tos city bus services meorg

detailed study should be done which needs more time and resources.

[N ]



1.4 Methodology of the Study
I'he methodology slopted for this study 15 presented in this section. "The dilterent

step of the study is depicted in Fig 1.1

Objectives of the study

|

Literature survey
{Relevant journals, books, reporls efc )

!
! }

Secondary data collection Primary data collection
(Collected from RDA, RCC, DOC Lid. {Colected by questionnaire
and other different organizations and survey and field observation}

research works)

"

|

Data analysis

!

Transportation system
evaluation

X

Plan preparation

Fig. 1.1 Flow Diagram of Different Steps of the Study

o



L4l Review of velevant literanire:

AN iensive lileralure survey was done to acquire relevant knowledge  Relevant
literature Ik pubhshed and unpublished thesis, journals, bonks, relovant mles ete
were tevieiwved with a view to assess the carrent evel of hnowledge regarding the

LESLC,

142 Dato coffection

Though the study 1s based matnly on secondiry data some primary data sere also

collected ducing eld observation

i Primary data collection

To learn about the passenger atlitnde acgarding pubhie bus services a sample
guestionnaire survey was done, As the total nember of passengers 18 100 large so. a
small part of that has been taken as a sample. A total of 100 passengers lmom three
mujor categories of passenpers have surveyed Desides tha o get an idea of overall
transporlation  situation  of  Rajshahy  City o two-day  fweld  obscrvation  or
recomnaissance survey was done During field observation photographs on difterent

transporiation issues imporiant for this study were collected.

if) Seeondary dota colfection

Recently a Master Plan has been prepared for Ragshabi City For this plun the core
component was transperiation planning, Road network analysis, road mventory, land
use analysis have also been conducted for this Master Plan. For this ptan ditfferent
types of surveys such as traffic count survey, origin and destination survey, bus
PasseneeT survey, 1ail passenper survey ete, were conducted. An catensive household
CIn-UELIDmIE survey was condacted tor this Master Phen prigect. The houschold
sursey meliuled some questions ubout the chaacteristics ol the iop within the city.
The guestions, which were meluded i this sursey, wete mainly on the purpose of the
frip. mede sed for cach tp, arigin and destinalion ol cach top, time and cost of the
nps These suivey dala were collected and used for this reseich Nesides. ather data
and inlmmanon were colleoiud Trmm Bajshahi Developmuent Auathonty (RDA) ar fram

comsultinly of Rajshahn Masler Flan Piaject



Different maps and planning reports were also collected from the Uthan Develepment
Hiectorate, RDA, and RUC ete. Reports, journals and theses related to the lpic were
collected fom the libranes of Bangladesh University of Lagincenng and Technology
{BBUETL Khalna Umiversity, Center for Lrban Studies (L8] and from other 1elevant

bepartments.

143 Analysis and findings

The eollected data were analyecd 1n order (o find oot the mujor haffic reneTating
areas, tavel paitern, present land use pattern and present impon laml rawtes and then
trafiie ow charucteristics i the eity, The major analyses for this study were as

(ol s

T generation analpyis

Trip gencration depends on tand use, population and economic activity analysis, ‘This

was done on Lhe basis of secondary data.

Frip distrifution anafvss

Trip distnbution analysis cstimates where the trip goes. The number of trips starting
wn ¢ach zone and ending in other zoncs was analyzed. This analysis wus done on the

lasis of secondary dala,

Muodal split unalyso

Mudal split analysis is the process of assigning person-trips to available modes of

trunspartation ‘1his analysis was also done on the basis of the secondary data

Troafile for network] s sogitiren

Tralfic assipnment constilutes assigning the distiibuted velumes of rips, by mode, 1o
indivilual network hnks. For this study a detailed analysis of nalfic assipnment was

dome



FA44  Transportation system evaluation

O the basis of the analysis and fixdings the ] mmsportation system was cvaluate
for judaing whether a public city bus service can improve Lhe transport systent in a
feasmble manner. Demand for public bus service was calculated om (e Basis of
analysis of tnp gencration, tnp Jistribution, modal split and talhc flow assignment.
This procedure was identified the prosent systent of pullic service, entative 1oules of

public hus services and analysed the feasibility of pubhc bus service on these routes,

For financial assesstent Walters' (1979 approsch was lollowed 1o caleulate Lol
benetit of public bus service, Acconbimg o Wallers, tofal henetit of bus service can he
derived from the summation ol bus users” henelit and operators” benefit [hus, as

dutined by Walters,

Total benelit = Bus users” henetit | Operators’ Teoelsl

1.4.5 Plan preparation

1.5

(in the basis of the findings and (ransporiation syslem cvaluation a suutable pluan for
city bus service was preparcd with proper designing and spacing of bus roules and

S10pS.

Limitations of the study
Nue to limitation of lime and esources, no field survey was carried out lor the
research, afthoueh some data collected from field could potentially improve the scope

and worth of the study.

fy
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CHAPTER TWO: LITERATURE REVIEY

2.2

Introduciion

Ta understand what exactly public nansponation s, 111 Deeessary Lo become amidor
with the termuinolury associabed with 1l varivis components Lthat consist of 4 varicty
of transportation miodes  The various mades ol hansporlation when micgerated
logether to create a systerm for pubbic lransi, is cafled publie transportation  Lhe
means that are wsed to carry fransi passenaers desenbad by specific neht of way,

technology and operational featwe are callest transi mode,

DitTerent relevant studics and literalure Tave Been eviewed m this chapter 1o et
acquainicd with up-to-date ideas, cxplunations, and theories in formulating the
moblent, clements and techmgues [t alwe tlescribes 1ecent practices and trends

phserved for improvement ot overall performance of public transportation system

Review of the Literature

Some rescarch have been performed 1o cvaluate wrban imansporiabion system in
Bangladesh. Still there are no  proper studies on planmog  for urban  mass
transpenation sxcept for Dhaka City. Some studies, which are relevant to this present

study, ate reviewed and discussed here.

2.2.1  Process for public bus network planning

Plack (1995} observed that a major parl of the work of plannimg transil taprovenents
s to forecast travel demand. The forecasung of truvel demand depends on the
assessment of trip pencration, tnp distribuuoen, modal split and network assignment.
According to him i most small ¢ities, bus routes arc radials convergng on CBD. In
medm size and latge cities. the bus npetwork iy larger and mor complex, He
tiscussed the designing and spacing of bus routes According (o kim bus route should
fllow artenial sbieets as much as pm:mhle and avuid minor streets e also menbhoned
that the routcs should be straight and direct. Aboul spacing of bus swoppage he
mennaned that the spacing at stops 111;;;31:; determines the average operating speed on
1 line, which affeets the yualty of the service perceived by navelers Black noted
fhal the frequency ol service wkl HULe spaeing an interrelated aml ihat also depends

are the mumiber of pagsenger mopeak Toue i of] peak b Bhack alao descnbued



cost of services. According to him there 15 0 strong pressure 10 make the bus the
principle mode of mass transit. He argues that poivate frms never completely served
the people through transit services. [t appeats thal the private sector can play a hoted
tole 1n transit but not a major one, Private Bomes oeed o make & profit most tansit

riders are poor and i01s difficult w make money serving the poar

2,22 Fuartors affecting trip generation
I'he following lhetors have been proposed for consideration in many praciical studics
to be included us the independent variable in 0 household based wip production
model’

" Income

* (Clar ownership

*  Household &-lriu;lurt:

*  Famly sire

= Value nf land

& Hesidential density

= Accessibility

The first four {income, car ownership, household structure and family size) have been
considered in several household trip generation studies, while value of land and
residential density are typical in zonal studics. The last one, accessibility, has rarely
been wsed although most studics altempted to include it {Oduzar and Willumsen,
2002)

223 Factors infliencing the modal Choice

Druton (1975} argued that three main factors are responsible for the choice of mode
for persomal trips. These are, first, chalacteristics of the jouiney that includes jourmey
lengih and purposes; second, character stics of the naveter which includes incomye and
car ownership, and third, chnraci:::'m!.u:s af the mmspotanon system which includes
relateve traved time, relalive trave]l cost 1elutive level of sorviee and accossibility

mchees,

Case and Fatchford (1981 further poimted om two cubteral or social aspecis as the

infMeeno g fietors on choeice of meele o cenanmmes of Seath st A, The [Tst s fhe




status aspect: lor example, Philtppines preter to travel by bus or jegpney even though
they might be able 10 travel by motoreyele, however, to be a fricycle passenper is
adjudged 1o e ol hegh status, The second aspect relates (o the fear of crimnal assaull

Passenpers iheretore, are unwilling o share ihe vehicle with strangers

Ara {1983y investigated the [uetors that ae responsible for the selection of & parneular
transporiation made. In particular, the authur analyzed the travel bebhavion ol a number

of houscholds from somue partenlar locaintivs in Metropohitun Dhaka,

In this study, tolal funnly inceme appeared as a4 very important factor delenmining
ransportation maodes for different tnp purpeses. 11 was found that in high-income
group, ar s the most frequent mode for different porposes, In the middle-meome
groups, the 1ckshaw s the most frequent mode for different pumoses Members of

low-income lamilics make most of thew trips on toot.

Variation 1n age and sux ulso produeed variation 1n cholce of mode, For example, the
use of bus is mostly avoided by aped people and young children, considering satety
and convenicnce, Females avold bus mostly because of inconvenience. lack of
privacy and comfort. Female work force within wpper and middle-income farmihes
usually avoid bus transporiation because af its poor service quality. Working females

without any private or official transportation usually use rickshaws for work purpose

The transportation pattern in the family has an influence on their travel pattern
Families having private transporialion are bess interested in using public transponation

like bus, minibus etc , which ofien fuck comfort and convenience

24 Traffic analysis zone

Papacostas {19387} disuussed the Traffie Amalysts Zone whuch is the peopraphical nm
of trip generation analysis. Jraflic Analysis Zones {TAZ} are the most widely wsel
zones in transportation planning applications. As such, transportation planners reguire
intormation 1o support the creation, muintenance, and update of TAZ= Further,
planngrs 1equnie information 1o assist m hok leading, placing a zone centrond {eentre
al activiey] it i delineation of 'AZ boundares  Irattic Analysis Aones are nsed 1o

cennect and delime kind wse values o oansportation noteonks O enironds are oseld o



identify center of acuvity wilhin a sone and to connect that zone to the roadway

facilitics,

The configuration of (he 1A houndaries takes into account the following Lictors:
= Ceopriphic features
= Aceess o major thoroughfare
* Lo wse unifommly
= Road network
= Number ol frips produced

» Loecation of mgjor activity ceners

TAYs closer o the € 131 wee smaller lhan ather areas, because of the population
density, Therefore, they will gencrally be more usetul and accurate in showing both
the existence and locabon of concentrations ol low-ineome populations. In the

suburbs, where population is less dense, the TAZs are larger (Papacostas, [987).

225 Landuse and transporiation

For suceessful (ransportation planmng land use analysis ts an essential issue lecause
those are interrelated to each other fohnson (2003} has suggested that transil use can
be increased through transit-friendly land wse planning. The results of his rescarch
suggest (hat there ae three pnmary means avallable to planners to cnhance transit
riderstip through land use planmng: nerease residential density in the ateas neur
transit comdors, concentrale mixed-use development within an eighth mile of the
transit corridors, and channel u greater proportion of the retail development within 2
quatter mile of tansit hnes. In fact, this analysis suggests that transport planoers
would increase ridership 10 o pieater degres through catalyzing retml, nuxed-use wl

multriamily development than mereasing transit survice

220 Efficiency of public hus services

In our country ditferent types ol public bus seevices ate operating. In the confext of
sululy, comveyance and tme the clliceney of differem types of buses are ditferom,
Hasan (19963 noted that dooble decker bueses play o significant role e qhe

frunsportation sysiem of Dhaka City e avcapying an important share of the bus

[0



services  Agcordimg to him about eight percent of all passenger trips of molorized
transit modes are made on double decker buses. Hasan also menhoned (hal at its carly
stages Bangladesh Road Transpon Corpotation (BI1C) was o well orgamized and
profable orgamezauan but 1 had been incurnng losses m orecent years FFor this
veason he identified the tole of double decker services in oder o justify the
comtanation of such services us well as considering the possible demand of such
dervices. 1asan in by research uscd a set of basic operational performance. fle
analvsed the vost and benetit of the double decker compared to single decker bus
services e compared the operational performance of the two bus depats il Mimur
and Kalyanpur and 1t was revealed that the performane of Kalyanpur bus depot was
hetter, Producer surplus, in excess of the nommal profit, was achieved in this dhepol
BICTC sutfered losses in the other depots. Hasan ebserved lhal the passengers are
willing 1o pay a higher fure for existing serviee of double dechers, s proved 1he
enistence of passengers” (consumers') surplus. e made an estimale ol this surplus m

the study.

IFellstrom (2004} described the level of services or efficieney ot public transport
modes 1n Dhaka He discussed ssues related to the frequencies of bus services and
support infrastructure situation of bus services. e observed thal some buses have the
starting and ending points of routes written on the bus, others have the route number
onty. yet others have the number and route, and many others have neither the route
nor the route number writien on them. These buses are known 10 Lhe passCRgers
through Familiarity and through the conductor shouting the destinitions when the bus
approaches the stop, For this reason it is often very difficult to identaty which route a
particular bus is serving 1o some cases some official bus roulss have no buses
operating on them, In other cases, for example at Rampura Bndge, more buses appear
10 be opetating alang the route than have been allocated roule pernuts. s uhserved
thal minibuses provide higher frequency ol tnips and in Lhe context of maimiaining
schedule it is more reliable than large buses  The i rowtes predominuntly have
headway vanations of less than 10 minutes, although some lower freguency rowles
such as Mohammadpur W Barpa had a gh vatiation in warting time The numiber ol
passenger was calenlated on the basis of the number of buses o peak hour and the

eecuprmey of Lhe vehicles ol different type



2.2.7  Bus ayu uxer friendly public fransport systen

UNESCAR {20007 noted that public transport system n much of the ESCAP region
are predeminantly used by lower income groups. With few Cxpecplions, sCrvices are
overcrownded and irregular, A mapor probium for passenger 1b he large gap between
ground Tevel und the deorways al public transport schicles  VThe problems that
commonly bescl public ransport systems in the ESCAY recion inclwde user intensivi
planning, inadequaie pvesiment, powr nlanagement, I Uik Tevenue {duc partly 1o
sevene leakage), poor maintenance ind deterioration of services At the same Lime,
users domeands continue 1o grow simply because most lerw-thweonne sers have mo
alternauye. The study reveasled that there 1 an enommons polential growth market tor
pultlic Gansportation in Asia and Pacific. Buses aceount [or 90 perceat of publi
tumspont mosement in the world, Tn the CSCAI" teuion, dady bus passcnpers,
conslilute a sigmificant proportion of the total populalion wsmg public iransport,
Morcover, buses have a low investment and fare cost advantage over other modes ot
public transportation. A recent ESCALD survey of the integrubton of non-motorized
transporl in the urban transporl sysiem of Dhaka revealed that the cost of
passenper’km movement by bus 15 & quarter of that by auto rickshaw and under hall
that by nckshaw, The study suprested for pradual replacement by buses over their

estunated average scrvice hfe of §2-15 years.

2.2.8 Traffic manogement

For transponalion planmng traffic management is also a vritical and vial issuc
[¥fferent studies have been done on urhan traffic management system amed policies.
ttaffic Manugement Plan for Thaka Zone 4 {19973 stated thal the vrban transpon
system uf Dhaka are dominated or biased by non-motorized trafifics Rickshaws- Lhe
mosl common fur of NMT daminant the system share ahowt half of all vehicukn
person frips. The analysis af the plan i {he area sugpest that i improvement of the
cxishing soad actwork is undertaken then the current demand for NMY trave! can
substantuily reduced through intraduction of suitable modes af public transputtalion,
Considering the seriousness of the public mnsport imsue, proposals lor some 10ads
uitae for publie transpert vperation have also been meluded in the wepart Loop

Loutes for mediim-capaeity pullic ransport have been nlentificd o reduce the level



of existing dependency on rickshaws in the area. The circulation plan for Motjjheel
has dentified secondary roads for NMV operation and the roads with NMY lanes
(with soft separation). These NMV lanes have been suggested as mierim measures,
{mee public transport is introduced around the area, and the secomsdary roads are in
place. NMV restrictions can be applicd on the main road in the medium to long term.
The proposals and findings of the project suggest preparing medium to long-term

tocal plans for new secondary read lor bus operation

2.2.% Sustarmable transpariation policy

Ahsan {2003) assessed the existing lransperiation system in Dhaka City, and
suppested policy approaches that could mitigate environmental polluton, mintmize
traffic congestion and ensure mobility for different income proups. The transportation
system needs to ensure mobility, alfordable to all income proups, convenient and of
course environmenlal friendly to be a sustainable transportation system. e concluded
that environmental friendly modern and sophusticated high capacity bus services need
to be ntreduced t© meet the public transport demand and to ensure mobility for al

IMCome groups.

Tiellsirom (2003) made a case study of Bogotd, Colombia. Bogotd is a vity of 6.4
miflion inhabitants, 15.2% of Colombia’s population, in an arca of !,??;2 5. km
{173,000 ha}, -giving a high density of 3,695 per sq. km }, the average commercial
speed is 10 km/h. He noted that Bus Rapid Transit {BRT) is high quality, customer-
orientated transit that delivers fast, comfortable and low cost urban mobihty. BRT
costs $1-10 million/km where Metros and ol cost $20-220 million/km. BRT stations
help to catalyze new economic and employment opporiunities by acling as nodes of
development, Actually a ity Itke Dhaka where a large portion of imhabitants have a
preblem of wobility and finanmal constraints make it duTicult to opt fur meteo or rail-
based solution, BRT can be an etfective mechanism through which this serious crisis

can be solved.
2.2.10 Problesis and prospects of public travyportation

Nepal {20013 reported that public transportation makes a sipmificant contibution 1o

tavel i Katmandn city s oflers a servee 1o socicty and coninbutes 1 the
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economy of the city. It provides a form of mobility for wnrk,r social and recreztional
needs of people. But public transportation in the city 13 rather disorderly and is far
below the satisfaction level, The problems that she identificd are inadequate number
of velicles, delay in travel, unsafc vehicles, and 1w approprate stop locations,
collection of fare, mixed traffic and narrow roads. Like Kathmandu City the current
status of Dhaka Cily is quite alanmmg in absence of a well-orgamized system. The city
is expenencing various problems  the public transperl sector. The growth of small
vehicles and sumultaneously lack of impravement ol the existing facilities and traffic
management have resulted in disorganized movement of traffic thereby increasing
comgestion, accident and decreasc m vehicle speeds affecting road capacity. At the
same time, otganizational deficiencies. lack of enforgement of law and order
contributed considerably 1o slackening of movemenl of vehicles and pedestrians. Also
due to fimancial constraints and poor gquality and quantity of Toad network,

introduction of different modes uf transport could not be attained.

Ali {2003) recommended a sub-way system for Dhaka. He arpued that the rcason
behind the accelerated growth of Dhaka's popelation is (he substantial growth of the
population of Bangladesh and thus migration. The number of cars, buscs and trucks
on the roads is increasing steadily in Dhuka at a much faster rate than one can
imagine, with little or no construction of new roads. He pointed vut that the sub-way

system has long-term economic benefil and it will alse solve the present problems.

2.2.11 Economic assessment for public transpertation

For feasibility study of public transporiation economic asscssment should be done
more accurately. A research by Walters (1979) on cost and scale of bus services
related the economics and subsities in bus business and the benetils of mintbuses in
Kuala Lumpur ete. He countered the conventional wisdom that large buscs i large
organizations with subsides to produce optimum frequencies are the best arrangement
for urhan road passenger wansport. it was shown that 1n theory. small buses arc often
appropriale, giving the frequencics and speeds at satisfactory level with Jow avcrage
passenper waiting tines. Direct observation of nunibus services in a number ol citics

tentuuvely demonstrated the walidity of the theory.



2.3 Conclusion
Public transportatisn 15 4 major element for ctly development. This offers a servee to
the society and contribuies to the ceonomy of the city. [t provides mobihty for wok,
social and recreationsd needs of people. From the above discussion, iC1s reveated that
some managerial measures and some lechmgues could improve the transportation
system. From the discussion we got an idea about the major componenis or issues,

which should be considered during urban mass transporation planning.
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CHAPTER THREE: GENERAL DESCRIPTION OF THE STUDY AREA

3.1 Introductian
Rajshahi City is located in the norhern region of Bangladush (Fure 3 1) Tt is the
fourth metropolitan ity of Bangladesh and is located en the bunk of the river Padma.
Rajshubi City was simply a district wwn prion to [947 that hid become a divisional
headquarters in 1947, Rapshaht town gained muaicipal status 1 1870 during British
reign and finatly achieved the siatus of City Corporston m 1987, Over the years, 1t
wrew as he administrative hoadguaters ol the Rajshatn Division, und ladely it has
fourished us o centre of learming. Ablthouph aprcultural actinitics have grown
subslantally in the hinterland, the aiowth i ndusteial aml commerzial ackiwties s
heen very Dimited. Lhe sutwation is, however, expected o change dve to the
introduction of the new rmlway link with the capital across the Jamuna Bridge,
Hatikamrul-Bonpara road (an impmtant shoricut corndor io Dhaka) and expected

cxtension of the gas pipeline up o Rajshahi.

3.2 Propulation
Rajshahi 15 a low-density ayriculture-based city ‘The present {2001} estimatcd
population of Rajshahi City (RCC Area) 1s about 3.4 lakh and the gross density 1s
abaut 14 person per acre as caleulated from demographic data of BBS {1993} There
arc 30 wards m RCC arca, Ward 29 is the maost dunsely populated ward as per the
estimated population (2001), with a gross densily of 27 persons per acre. However,
the density is very low compared o other secondary cibies of the country. In Khulna
City the hghest density ward-wise 13 130 persons per acre (BES, 19433, Rajshahi has
ahout 30% of ns land in agricultural use or lymy vacant. It indicates that there is
ample seope for densification waithin the existing city arci, The lowcest density areas ol
the cily are Waid 27 wuth 7 personsiacre. Ward 3 wilh R personsfacre and Wards 2

and 20 with 9 porsons/acre (Fig 3.2)

3.3 Ape-Sex Struciure
The socto-economic survey conducted in the study area by DR relleets the age-sex
structure of the population. it 15 scen liom the Table 31 that 23 43% of respondents
belong e the age group of 15-23, 20.45% ot them e in the age moup of O-14.

b7 7250 ane in the dpe group ol 2530 T9 0% e in the sy proup ob 35-49 and only

[



1 ST e
L Y “
,- !
BLY L L o ey
P k] I 3
— !
S : : —
" ] . L
. k . -
-~ LR |
' [ ,
L 3
" g |
. ;
N e Tarnw bagmasa .
f

B
o
."\-\.\_.\

4 r .-

: e :

1 -
; . ST T
H LA S - q] L
4 Gradakgar - s .

\

' - | ]

"‘\ L—. g as \..—‘:P i,
! Pl i
~ o Y & .
*a 1 ] !
. r_._\f
A
e .
. N,
- nt -— = E
- Chargha ;j L.
\"} ~
5
- ““n_:\_f) P
Bagha
g )
Y 4
) H
\"\ f'"".’
., :
e -
a2
i
.
5 0 5 10 Alomelery
e
1 500080
Leqnnd

.r"l \’); Inrinanonal Boundiy

'f"\ A Ungtert Rowrndany
r
M./ Thana Bruadar,
£
w, PCC dournary

R

Fig. 3.1 Location of the Study Area

17



1)

{L00Z) eody Apmig jo Ansueq) uope|ndod z'¢ "Bl 4

ey

ik




8.63% of respondents helong (o the age group of 50-5% and the rest 17.72 % ol them
are in the age provp of G0+ Within both sexes the most populated age group 1s 13-24

and males outnumber females mthal group  (females 24.91%, males 21 87 %)

Talle .1 Distribution of Popelation by Age Gorvup and Sex in the Study Area

Rex
Age Mlale Female Both Sexes
Sumber | Percentage | Mumber FFercentape Mumber Percentnue
f-14 2232 [ 76 2317 21,k 4534 20145
I5-24 2470 2157 REAtH 134 5210 2337
25-14 R | 735 [Lakiy THAM 4 1772
A5 2897 R R 7S |8.#7 4372 12 16
SI1-50 K3 id 1k S0l I 677
Gl 1542 1306 1350 |26 Tl 1233
Total 11194 100 11498 100 22292 (11

KNomrges Naclo- oo v (o 1A TR

3.4 Fidocation
From Table 3.2 1t 15 observed that the literacy rate of the people is 91.03%. About
23 2% of the people have completed pnmary educalion. 24.5% people have below
SSC level education, [ 9 %% have completed junior hegh school level cducaton, 9.4%
have completed HSC level education, 7.9% have completed graduate leved education,

5.3% people have o post praduate degree and the rest are in the ‘other’ categories

Table 3.2 Educational Status of the Population by Sex

Edocational Male Benale Total

Status Number Per. MNomber Prr. Mumhber Ier.
Mhterane TI% {4 [ 223 11 1950 5.7
Primary 2402 213 2773 2512 aL7s 23 2
Below 35C 2348 3Th 2921 206 5409 M5
S5O 19 | 1L IR 10,9 2439 IE
FISC 1138 mi 953 37 il ]| a4
Depree [ HEY 10.5 567 32 | 17 7Y
hediculVEngincer 1A 21 a7 A ALK I3
fA oL o
Masters Flygher T L ar | 37 177 53
I echnical H & LG nl Bt | 4
Yovational | racde ] |- 11 15 1 14 it
Madiasa degice 0h i e |1 1.1 5 4
Llnder wire Wi WR 4l T | 724 7
(M s LA 3 ) 2 | i 3
Toal t2v | 10000 osws [ 0000 | 22292 | 100.0m

Norewpes J2F s 2l 10y



3.5 Base of Economic Activities in the RCC area
Industries, informal scoior, public sector institutions and service seclor provide the
major bases for econome aclivities in the study area, Markets are the important
centres of economic aclivities in Rajshahi City.
fndustriol Base
Rajshahi Textile Mill, Rajshalu Jute Mill and Rajshabi Sugar Mil} are the majm
mdustrics i 1he study area, The Bangladesh Small and Cottage Industnes Corporation
(BSCICY industrial esiate estallished at Sopura is an imporlant industnatl hase in the
study area,
Markets
Shaheb Bazar avea, RTIA minket and adjacent arcas, New Market and Hiewhers”
Market are the major shopping centres 1inthe oity Markets at Haroprum, Tuliman
and Bmodpur and Katakbalr are imponant local shopping centres, The shops in the
vity markels and shoppinge centres deal in all sorts of consumer goods, both durables
and daily necessities. Major items are textile goods, 1eady-made garments, grocery
articles, crockeries, statinneries and books, jewelicries, clectronics and hardware,

Many shops deal in fizh, meat, ciupes, poultry, vegetables and other kitchen poods

3.6 Ocenpation

The largest occupational category is reporled to be student (31.7%). The second
largest eccupational category is household work (31.7%). The under-aged (below 6
years) members constitute the third largest occupational category (8.4%). Over 50%
of female members are cngaped 1n househeld works. The next important occupation:l

category for female members is studentship (31.6%) (Table 3.3}

Table 3. 3 Distrihution of Fopulation by Occopation amd Sex in Stuily Area

Male Female Both Sexes
Crecupation !
Mumler Per. Mumbser Per. HNumber Per.

Self-employed 11 Yy [ M1 17 15
Employment in Gout & - 057 117 258 21 i3 LY
Awonomous body

Beisincss LY 2 |22 14 2308 (I
Tmployvment m Men-Cod, 62 (I 2 nz RO "
Crrganising

Kickshaw an puller . 197 7 e ) w7 fhu




I ki s
Male Female Bath Sexes —|
{lceupation
MNuniher Fer. Murither Fer. Munler Fer,

Mislar Dhriver 127 1.1 12 [ty 129 (i
Skifled Mechamics 1ER 2R Ly il 124 |.5
Industrial t ubour 44 n4 [N | a4 nz
My lubeur (Mon-Farnm} 172 I.5 n? 0l 1™ L IFE
I amd Owner Farmer 47 4 117 i 53 nz
Sl ropper i!l nl 0l (i 1t FR
Dy Lahwur {ApT) i f.a 13 0 TS it3
Hovschld warks |55 |4 i L a2l 678 155
Unemployed A5 4.% 225 2.0 T X3
Slieclenins ]l az0 477 MR THES )
(RLIR I T LIS 2.4 w2 wl [ 52 fd
fulormad Activifivs 15 B3 BN 34 1345 i)
I'atal 11194 100 10993 100 21292 | ﬂu

Nemireeyr FISH T (20035}

3.7 Pattern of Monthly Household Income
Table 3.4 presents the pattern of monthly income of samplye househalds. The majonty
of houscholds it the study area are in the monthly mecome groop of k. 2500- 6500
About 10.1% houscholds belong to the lowest income group of ik <1500-2500 and

i3.7% houscholds ezrn a monthly income over Tk, 12 .00,

3.4 Table-Pattern of Monthly Houschold Income in the Ntudy Area

Percentage of Average

Income Groop Number of Households {1TH) Lotal FHH [mcome

Lrto- 1500 91 2.2 121159
1:01-2500 33z 19 2tdq 29
2507-350 624 149 J104. M)
504500 51y 124 4Ky 24
A5H-35H) A3 21k a0sa 47
L1 -6ar duz - U3 HIGEAS
G 5p | -5 527 ' 123 7342 M
BOUCH < [CHB0 Atk BT Y137 AT
LN - | 24300 230 54 I 13607
| 2irH 274 ) 157 [UIRT 19
Tntal 420 100.00 GED4.53

Sawrpe N (26K A
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3% Pattcrn of Houschold Expenditure

Fable 3.5 shows the pattern of household expenditure. Sample households incurred
expenditures against food, clothes, health care, transpoit, fuel and utilities. About
15 2% of the households in the study area reported  a monthly expenditure o Th,
23012500 level and Tk 35G1 4300 level each. The sccond most frequently reported
level was Tk, 4501-5500 {14 "4 households), Only 1.06% of households reported a
menthly expenditure below Tk 1300 and 9.2% houscholds repotied it in the iange of
ThO1500-2500 About 13.4 % of houscholds reported a monthly expenditure over Tk,
113 41D

Table 3.5 Pattern of Monthly onschald Eapenditure in the Study Area

Income Group Number of Honscholds Percentapge Averape Expenditure
LIpun- 35000 fat] 16 1201 70
1501-2300 s &2 2103 65
2301-3300 039 [5.2 305008
JA0] =450 634 152 40041
5015500 SE9 T 50006,
SN-300 473 L3 RIVEY Y
LRI BSEEY I 121 TL5T 14
RN HEY] 421 VR EOD4.5T
[AHANT - 2430 217 iz T2 14
| 2(HA0= 259 62 17(0 ]
Total 4200 100.00 655771

Seirce: D (20N

3.9 Existing Land Use Pattern of RCC Area
The Rajshahr City Corporation area is mamly the built up parl of the urban area of
Rapshuhi. Theugh it is a municipal arca o large part of it is used for agriculture
purposc. The dommant fand use of wrban Rajshahi iz jesidential followed by
agriculture, vacant land, waterhody, cducation and research, Residential use cover
aver 33% of the urban space (Figure 3.3) Walerbadies like. niver, pond, ditch cie,
pocupy HETESL while 18.74% land is still being usald for agncaloes, A Ligtle over
E1% land s Iyimg vacant. Road infiastueture covers 5 62% of the RCC area

Leducuiion s an important use with HLS0%. of the ROCC aree Industry and storape

(]
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together comprise only 0.81%, while business and mercantile use constitule 1.98% of

the otal RCC area reflecting a low profile of economic activities in the city,

"Yable 3.6 Existing Land Use of Rajshahi City corperation (RCC) Area

51, Ne. Landuse Arentn Acre Areain Hectare | Percentage
b [Regidentiall Homestead W2 58 1605 35 3346
2 Egmulmm T R T D05 g7
3 |Edusstional and Research B 171364y a6z | 1050
4 |Business and Moreantle ssan Tusan L
5 |iublir Adnamistranon T ECE Tm .44
6 [instiution T AT TTwes T mwg
TT M Use ww T | e
Trulusirial and Siprape 96 59 01 gl
D |Gpen Space I T si7s | T
[0 | Assembly ) FEY 1767 037
17 [Sccurity! Defence - T2 b6 86 200
12 |Public Utilities, Communication &
Transpart [LA 76 48 08 L 06
13 [Road T Tah1as 270.22 562
14 |Railway ) 39 83 1613 034
15 {Vacunt Land BE RS S33 11 1109
16 |Waler Body o 1279.74 S1E 11 [0.78
17 |Char Land 158 21 fid 34 1.34
ITntnl L1870.84 4806.00 100.00

Source. Phncal feature survey by DO 2
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210 Growth of Yehicles

Almost all modes of transport are found 10 operate in Rajshahi. starting (rom push carl
to modern cars and luxury buses. Rickshaws provide both door 1o door and feeder

servise to long distance buses and raalways as there 1s no city bus service

Repivtered Motoriced Velieles

The numbers of motor vehicles 1egisiered in Rajshahi disirict during the period 1993-
2000 according 1o Bangtadesh Road Transport Authority (BRTA) are indicated in
Table 3.7, In addiwon Table 3.8 indicares the number of sehwles. which were

regstered m o other distniets ut endorsed by BRTA Rajshahn dunng the penod 1995-

2002,
Table 3.7 Number of Registered Motor Vehicles in Rajshahi District
s Year of Reglstratinng Total
Tape of Vehicles 1995 | 1996 | 1997 : 1998 [ 1999 | 2000
talor Car L Feb 7 2 a2 21 242
Jeep!St. Wapon' Micrubus 3} g 47 58 V7 21 212
Tani - - - - - - -
BGus 4 - 4 4 A I k]
dinibus L 4 25 21 7 13 a0
Truck b & 45 14 23 LN 231
Aulg Rickshaw! Tempoidise, 118 114 0k 15 44 13 EvL
Motor {Oyvele 455 20 T44 234 TiH) 592 4|
Oihers | S0 45 S0 43 14 216
| Total 703 | 1236 | 1080 | ®sT | w9 | M7 5472

KNenrce: RRTA, Rafvhafi, 2007

Table 3.8 Number of ¥ehicles Endoersed to Rajshaki District

] ] Yeur of Endorsement
Type of Yehicles  loos™Ton6 | 1997 | 1998 | 1599 | 2000 | 2001 | June | Total
a0z
tlotor Car X} A % 38 H7 T7 74 =7 I8
Jeep/St Wagon! n ey 22 47 38 53 57 |7 27
Mlicrobus
Tant ] ] 1 ] [} i ] ] 1]
13us 7 b 4 . K i} H fi z Ky |
hdinibus 24 3 4 | ¥ 16 AT | Ih 25 150
Truk |5 25 3 3 34 11 23 12 1940
Aoty Bkl 5 7 3 u 4 5 5 2 b
Tempo ]
Monor Cwele | 12 { 2% it 15 1) a4 k4 |2 177
{ihers [{ | 1 E 1 z ! | 1 14
Tatal 113 | 173 Al 132 191 239 213 [ 1285 N
Kowrce: W8 LA, RopdraF Sanecer 2060
25



Non-Meotorized Vehicles (NATV)
According to Rapshahi (uy Corperation (RCC) registration of Non Motonzcd

Vehicles (NMV} during last few years was as follows

Table 3.9 Namber of WMY Registerad by RCC

Type of Yenr of Registralivn Tolal
i ¥ehicles 1087-93 Ve 97 1993 | 199% | 2004 201

ltick shaw 120403 - - - 25 110] 1500 15025
Itickshaw & van RLED - ZHY 2 [630 - - AL
Privaie - - - 25 - - - 25
It ick shaw
Fom Tom [i0y - - - - - | - 11}
Push cur | 25 - - - - - - 25
Tutnl | 1562% - 100 115 125 1500 1 1500 | 1078 |

Seowrrce- Fooc o Licemve Cfffeer of OO, Lo e 2002

Although the number of rt:gislc.n:d nickstaws is 19 178, around 32,000 rickshaws are

operating illegally in Rajshahi Metropolitan City (DDC., 2003a).

Re{
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CHAPTER FOUR: EXISTING PUBLIC TRANSPORTATION, TRAFFIC FLOW

CHARACTERISTICS AND NEED FOR FUBLIC BUS SERVICLES

4.1 Introducticn

In this chapter at first eaasting putic ranspoet system, exlsting mode of public
transport, existing road network, existing wraftic 1low characteristics and passengers’
attitude towards public bus service have been analyzed. Then. on the hasis of these
analyses and socio-cconomic conditions the need for public bus services hos been

discussed.

4.2 Existing Public 'Transportition

As there s no public bus service tn Rajshahi City, rickshaws play a vital role as a
public transport. Most af the city people use rickshaws as the principal mode ol their
daily transpart (DDC, 2003a}). Desides, termpos, baby-taxis and buscs provide a small
share of public transporiation. The roles of different modes of public transport in

Rajshahi City are discussed below,

i) Rickshaws

The cycle rickshaw is by far the most commen mode of trunsport in Rygshahi. There
are abonut 32 000 rickshaws and around 124 rickshaw stands in Rajshahi City (DDC,
2003a), which are located on different city streets. About 20-25 rickshaws muy be
parked at each stand. In some of them, 40-50 rickshaws can be parked. Aboul forly
five percent of all vehicular passenger trips and a much higher preportion of goods
trips, infact about 9% ol all retail and whelesale food stull'in Rajshahi, are moved by
rickshaw and most of the commuters and students use rickshaw for their daily

movement {DDC, 20034).

b Tewmpos wmid hahr- tavis

At present only three roules are used tor tempo and baby -taxt services in Lhe city of

which two routes are used by tempo and one by baby-taxis, The two routes of tempo
serviee are Noohata 10 Bindur Moar and Shaheb Bazar 1o Binedpur, On an average

15-20 tempes operate from Moateda to Bindur Moar cvery day and an average of 12-

15 tempos aperate flom Shaheh Barar to Binodpur cvery day “The sveraoe capacity of



3]

a tempo is 10 persons, Baby-laxis ply from Bammali Mdar (o Coun Station. About 10-
12 Laby-taxis operate on the routc per day and the capacity of a baby-taxi is &

PLTSONS.

o) Bives

There is no local public bus service in Rajshahi City Only some inter-district buscs
serve a small share of the public transpartation demand in the city. Inter-district buses
opeiate each way along 12 routes daily. A gertain number of trips of The commuiers

and students are made by this sence,

4.3 Fxisting Read Network

In the national context, Rajshah is well comnected with the rest of the country, both
by road and by rail. With the opening of Malka-llavkamrul-Bonpara road, Dhaka is
now anly a 4.3 hours' journcy away from Rajshahi. There 15 about 375.83 km ol road
network within Rajshahi City of which about 85% is pneca The major roads are
Natore Road, (ld Natore Road, Chapai Nawabganj Read, Airport Road and Greater
Road. These roads are mainly the arterial roads of the city. Besides, the Cantonment
Road. City Bypass Road, Courl Station Road and Ramchandrapur Road arc the
important roads of the city. These roads are managed by four different agencies
namely Rajshahi City Corporation (RCC), Rajshahi Development Authonty (RDA),
Roads and Highways Deparrment (RHD) and Lewal Government Enginecring
Depanment {LGED).

Table 4.1 Road within RCC Arca

Agency Aszphalt Bitumen Water Bond Herring Bone Total
Concrete (km) (km) Maculam Bond (k}
{km) {km)
R L 4.3 204 6% 40134 25 08 33405
RDA | n 578 1] i} 578
L 0 |6 50 il i 16 £
LG n 8350 1] il I8 5
Total 4.3 245.41 40.3+4 &5 0¥ JTAA
(1.15%) i(65.30%,) (HLT3% {12807 (100 %)

Nonrces RO R4, RHEY & LGED, 2003

Information on all major weads within RCC area, wcluding those. which provide

externul links to siher major cities, were collected  The infirmation includes lenyth,



pavement width and condition, conditon of shouldertiootpath, the right ol way ete.

These information were used in determiming the capacity of the rouds.

4.4 Regiosal Road Links:

Fusters and Southern Links: National Highway No 6 provides the most iniportant
links to Dhaka and Chittagong in the cast, through boih Bangabandhu Brudge and

Nargarbari ferry, and also to Khulna in the south.

Western Link: Regional road ne R680 provides the must important westerm link o
Nawubgan, and to Sonamaz)id, one ol the most imporiant border check posts with

[ndni em fhe west,

Northern Link: Regional road no, R85 provides Lhe most important northem Iimk o
Naopaon. This road poes through a very rich saricubtaral belt which has potential Tor

providing cash crops having 2 good market in Dhaka.

Major Tralfic Generating Areas

There is an integral relatonship between land vse und tratfic pencration. Foom feld
observation and land use analysis it is observed that like any other urban centre, in
Rajshahi, the transport nodes, commercial areas and work places are the major
generators of waffic (Fig 4.1). The major traffic generating cenires wittun the RCC

arca are described below.

“a) Shoheb Bazar

It is the main achvity area or CBD of Rajshaht City. Wholesale and retail markets of
different communities such as textiles, houschold poods. electronics cosmelics,
crockenes, procenes and fruits are Jocated in this area Aboul HHY shops are Jocated
in this area and aboul 3117 people work in this area {DDC, 2003b).  O1d Natore Road

has passed through this area.

by Mopichanar

H 35 atso located o1 the old Natore Road and is very close 1o Shahab Bazer arca. 11 s
important nodal point of the city. New market, Malopara, Kadirzun. Rajshahe College
are woll Tinked with this area. Difterent types of shops and commeraal centers are

[owe b 1o 1his ared

PAY



c) Rajshahi Censtral Buy Terminal and Rajshahi Raifway Statinn

This is an impodant place of Rajshaln Ciy Rajshahi central bus terminal and rail
station are located opposite W cach other. It 1s Jocated on the Greater Road. All types
of nter distriet bus services and local, mail and inter district trany operate from this

place.

d) Kadirganj
It is un important wholesale market arca of Rajshaln City. Rajshahi Newmarket are

atzo located in this area which is well inked with Shaheb Buzar and Monichattar area

¢} Binedpur Bazar
It 15 located near Rajshahi University area and serves as an umporiant commercial

centre of this arca amd its surrounding.

P Liaxmipur

It iz also an important arca of the city and 15 mainly famous for health facilities.
Different types of hospitals, Clinics, diagnostc ¢entres are ocated in this area. People
from different parts of the city and trom difTerent ureas of north Bengal come here for

bever medical trealtment

) Rajshahi Conrt

It is located at Bhularpur arca and on the old Chaipai Nawabgang Read People from
different arca of Rajshahi district gather here for hugation-related work. Based on the
courl different activitics have grown up in this area. Haragram Bazar is located in this

arca.

i) Barnali Moar
This is an impormant junction or nodal point where Cantonment Read, Hatem Kha
Road and Greater Read meet each other. Some commereial centre and elinics are alzo

[ocated here.

£ Bindur Maar
Thiz s also an impoertant junction or nodal point where Aarport Road, Newmarket
Road and CGrreater Road meet each ather, 1015 very close to Newmarket and central bus

terminal.

My



f Shalbagean

This is a big Katcha Bazar of Rajshahi City. 1t is a big market for dilfrent types ol
vepelables, lshes, fruits etc. People fiom Upashahar Housing  Estate, Supura
Industrial urea and Choto Banogram arca mainly come here to purchase vepetables,

fishes, truits and others different procerics

k) Toluintori
It is also a very important junction point where Greater Road meets Natore Road near
Rajshalt Umversity of Enginvering snd Technolopy (RULLE Some commercial

activities are also penerated in this ares.

o kN Moar
It is also an portant junction where Greater Road meets Natore Road near Rajshhy
Radio ‘Fransnusion Center and very close to 7 Badh of Padma Rover which is the

major recreation centre of Rajshahr City.

4.6 Trip Distribution
Trip distribution is the process of distributing trips generated in each zonc to all
possible destination zones. In the RCC arca the destination ol a major portion of tnips
is Shaheb Bazar which is the Ceniral Business District (CBD) of Rajshahi City, Court
station, Lakshmipur and Sopura arc also important destinations of tnps. Based on the
information about origin and destination of trips made on the day before the survey, a

devire line diagram was prepared as shown in Fig. 4.2,

Ry
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Fig-4.2

DESIRE LINE DIAGRAM OF DAILY TRIPS
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4,7 Mode of Trips
For any type of tmnsporation study mode of trips is imporiant. Within RCC area 1
was found that rickshaws are the most popular mode of ransport and about 33.6% of
the total population use rickshaw as a mode of transport, fullowed by walking, while
Bicycles are also used quite extensively. Table 4.2 provides the details of the mode of

iransport used by the peeple for ther daily trips.

Table 4.2 Present Mode of Travel for Daily Trips by Househekl Members

b1 8 Moade of Transpoert used Mo. of Trips Percentare of Trips Maile by
No. differenl Maodes

I Rrc, b sbreow £ aen 3828 134

2 Fowele 2527 3232

i Mator Cvele At 44

4 Cartleepfdicrobug 245 2.1

5 Bus 742 (A

6, Fabt Tav lempa 1665 |1

7 [ Ta1n 40 (b

8 {m Foot 1321 _ 2

o, thers il 0.8

. Total | By all medes 11401 104.0

Sowrce: Sor we-eoomemc sieeeey e DO, iz

From the able it is abserved that among all trips 6.5% are made by bus. Bus services
are used mainly by the university students and by people going out of or coming into
the city. Trains are used only by people geing out of or coming into the city. The
modes of cheice for trips made by the people are duffercnt in different wards. In
Wanls 7, 12, 16 and 17 trips made on foot constitute the largest modal share whereas
in Wards 10}, 13, 20, 22 and 24 the distinchion belongs to trips made by nickshaws
{Appendix 3)

4.8 Purpose of Trips
It was found that nearly 69% of all tnps made were related 1o cither home or work,
15% were made 1o schoolicollegesiuniversities,  2.8%  were made  for
soclalirecreational’sports purposes, 2.3% were made for shopping, only 135 weie

made 1o change travel mode and the rest for other dillerent purposes {Table 4.3),



Table 4.3 Purposes of the Trips in the Study Area

_Trip Purpose Frequency Percentnge .
Work 1443 2
School College/University | &7 147
Shoppine 285 15
Sociul! RecrestionaliSports e 1%
Flwme: 438 RS
Cliange of Travel Mode 148 1.3
(Mhers AEN L
Total 11401 100

Sermpces e lio-eesmiie seweeey ip L0 2003

4.9 Distance of trips

From lable 4.4 1t 15 observed that 17.81% of tnps by all modes flow withm a 2-3 km.
distance and 11.14%, below a one km. distance. Only 7.8 1% of rips flow withina 1.1-
2.0 k. distance, 10.71% of trips are made within 3.1-4.0 km., 16 40% of trips within
4,1-3.0 k. distance, § 86% of trips within 5.1-6.0 km. distance, 9.47% of trips within

6.1-7.0 km. distance and aboul 17.81% of trips go beyond 7 km distance.

Table 4.4 Distance of Trips in the Study Arca

Distance in Xni. Frequency Percentage
0218 1270 11.14
L1-28 B0 7.51
21-3.0 20340 17.81

3 1-4.40 122] 10.71

4 1-5.40 1870 1640

5 1-6.0 10114 586

fr |70 1080 w47

T+ 2030 17.81
Total 11401 10000

- Nonrce- Socio-econeetfe seever v INNC TO0GT

Within the study arca it 15 found that the distapce of tripy vanies with the mode of
1rips. 1t 15 observed that most trips on foot range within 3 kms, whele trips made by
lempes and caisfjeeps go above 4 km distunce. Table 4.5 provides the details of

distance of the irips by mode of travel.



4.3 Distance of Trips in Context of Mode of Trips

Mode of Distance in Km.
Trips 0210 | 1128 | 2130 [ 1100 {4150 5180 6170 | 74 Totut
Rickshaw | 253 Yo 750 S0 TLer iTa A 451 R
Man L

| Cwvele 122 |91 550 139 41 201 179 415 2527
fdualar 1 il iy b A 107 11% w7 S0
Cycle
Curfloep 1] 0 ] 11 i 12 I 212 245
‘hicrobus
[E{TES ] 1] 23 a (x3 b |15 424 742
Rahi 1axi {3 L] (} ] Ll N4 20 a3 TEps
Tempeo
Train i i) i i " 4 | & 4 )
Cn Foot Tus JHn ARl e e 251 20 281 X324
Ohers I} i i o A1 1] 1 L] HE
Total 1270 b2 M 122t 1470 1010 11111] 030 11401

Newercr Soct coenoinds survey e SR, 2

4.10 Duratien for Trips

As Rashatn 5 2 low density and tralfic congestion free  area the travel time for the
tips are low 26.55% of trips take 15-30 minutes and about 73% of the 1ofal trips end
within 60 minutes Cnly 13.48% ol total trips ke above 60 minutes. Table 4.6

provides he details of duration for the trips made by the aity people.

Tahle 4.6 Duration of Trips in the Study Arca

Duration in Minutes Frequency Perceniage
5-i3 2427 2124
15-1) 3027 26 55
3N-45 249110 13.52
45-61) 150000 1310
fall ¢ 1517 I 13 48
Totzl 11404 [ 100.00

Ronrce. Newdo- e onomre awevey By D000 206023

4.11 Traffic Flow {haracteristics

On the hasis of the location and land wse around thal location, trafTic Now varics over

different hows of the day (Fig 443 Depesding on the land use and socio-ceonomie

charactenisties of the city. there can be one or mory peak hours 1m w day {Appendix 3}

Somctitnes this peak can spant periods me mere than an kour A dutled stidy was

undertaken By DOt count tralive fow on diffzient nagar toads For thas sludy the

3




traffic flow of dilferent major roads were counted and converted to Passenger Car
Equivalent {PCL) value. The PCE values of different modes, are shown in the lable
4 4

Table 4.7 Fassenger Car Equivalent (I'CE) Valoes

51, Mo. Type of Vehicles . -+ P.LCE Values
|, Busimock 3
2, Card leep Micrabus |
k! Auto Mickshaw 1
4 Mater Cyele .15
5 Riachshow/Rickshaw ¥in 11500
L Chewele 15
7 Animal ¢ artfThela )
) “Fusrn -t I

Sosrree: THM 20ty

From Tublc 4.4 we get a clear idea about the traffic flow in Passenger Car Equrvalenl
{PCE) at both peak hour and off peak hour on different majar roads of [tathahi Cily.
From the table it 15 observed that the highest volume of trallic flows from Dhaka Bus
Stand to Bindur Moar, the second highest volume of traffic iz observed on Bhadra 1o
Dhaka Bus Stund link,

Another imporant analysis undertaken was to determine the traflic composition
during peak hour at cerlain intersections, Depending oan the relative imporiance of the
road link, whether it forms pan of a regional or local route, and the type of land use
around the intersection, traffic composition vanes. But in Rajshahi City, the traffic
composition on all major roads are about the same. Rickshaws and bicycles were
found to be the maost deminating modes of transport in the whole of Rajshahn Chy,
Airport Road is one of the important and major roads of Rajshaki City. On Bindur
Moar-Airport Road, rickshaws and bicycles formed 67-72% of the 1rafhe, buses and
trucks formed 13-18 % of the waffic, only 8 % of the traffic were formed by aute

rickshaws and the rest by other modes (Figure 4.3).




Table 4.8 I'eak Hour Flow and 14 Hour total Flow {in PCE) of Traflic

iz - Name of Road MName of Link Direction of Flow | Feak Hour | 14 Hour Total
e - i “| 7 Flaw Flow
Rajshahi - Matore Roud  [Talaimai - Natore Road | W-E 1042 UR4%
E-w &0 TUEN
bothway 1988 17829
O Matore Road Tk - Shahch Barar [ B-W vz 2750
Wk 54 4R
beothwea v T 7124
KoTeater Rl Talwimary - Bhadra Tr 5-M 741 A
Ta M-8 RES 135
[seat vy 15496 14419
Circatcr Moond lhadra - Dhak bus stand [E-W 113 10122
W B 711 [1191 ]
bethoo ay 19402 21N
o cater Hood Tireslur hoar - b-h 74| EAEN
okt arbona Wl 803 S
bothway 1543 L1214
Gredter Foad Dk bus stnd - Dindue E-%W | 124 LRI
Plour W-E RAD 11635
Lothway 2020 220
Greatcr Rowml Lyorikharbona - Barnal E-W T3 (i Tt
W-E Y T426
e hway 1210 14162
ireater Road Pamali - Lakshmipur - 24 7303
- o4 AR
bty 1238 Lazdn
Greater Road Lakshmipur- £ & B N-5 430 bl o
Huinction 5 397 303
Botlway a7 8137
Airport Road Findur Moar - Airport M5 1521 124¥22
' ' SN 62 10068
beubewiey 2283 1300 |
Court Station Ron Lakshmipur - Court Staion [E-W 363 4547
W -E 458 4144
bothway R2i Eaoh
Oid Matore Foad & 13- Court Bacar E-'W A0 TN
W-E HLE b
) bolhway i713 £2275
K1d MNatore  Raoadl O & G- Mon Chatlae W-E GRS 762
- TED TS
brithway 1477 13213
old Natore Road Noani Chadlal - Shahich [W-E £33 ETST:
1Lr 13- W 677 TR
bt sy 1330 3501

Sontrce: DM r200%)
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4.12 Passenger Attitmle Towards 'roposed Bus Scrvices
A small survey was conducted to learn about passenger attitude towards a city bus
service. |00 passengers of tiree major modes were surveyed, The sample distibulion

15 shownn Table 4.9,

Table 4.9 The Sample Distrilutinns of Passenger Attitude Survey

5l No. Meltnle o of Ifassenger Percenlage
k. Rickshaa s an i 0
2 Lol r o Wit
i3 Fedestrian kY i) t
Total 100 100 l

From the survey it is observed that about 87% passengers of Rajshahi City think that
there s 8 necessity fon public s service. About 68% (27 ot of 40 passengers)
rickshaw passenpeers think that if pubhe bus service is introduced they will prefer the
service to their exwsting mode, The reasons for their preference are stated in the Table

411,

Tahle 410 Reasons ler Preference of Public Tns Services by the Rickshaw

Passcopers

Reasons Frequency Fercenlape
Cheaper than present nlde 24 HE B
Will reduce time of Inp L% 550
Safer thin present mode Il 4l 74
More convenien! Than present mmlc & 22212
Other 3 .01

KSewror @ Fletd Sinss 200058

Among the passeniers whe use bleycle as a mede of transpot, about 57% 17 vut of

30 passengers) think thal il public bus service is mtroduced they will prefer the
service o thetr existing mode, The reasons for their prelerence are stated inthe lable

4,12,

41



Table 4.11 Reasons for Preference of Public Bus Services by the Bicyclisis

Reasons Frequency Pereenlape
Wil reduce e ol 1y I il Tl
Safer than present made (] BE
More convenient fhan present mpde 12 iy S
Other 2 RTED

Sonieces Freld Suevey JiiE:

About 43% {13 out of 30 pedestrians tink thal if public bus services are introduced

they will prefer the service to their existing mode. The reasons for their preference are

slated in the Juble 4,13,

Table 4.12 Reasons for Preference of Fublic Bus Services by the Pedestrian

Reasons Fregqueney Percentaue
Will reduce tiene of p 13 [EEIREN
Suler thar peescie mode 4 RIS
More converient than presenl mode 1 Y 02
Cither L i .00

Source : Frelid Survey 2N

To introduce public bus service wailing time for the senvice s alse a hig
consideration  From the survey it is observed that more than hall of the lotal
passengers may wait for lhe bus for 10t 20 minutes. 3 i% passenger may wait for the
service for less than 10 mimutes, 12% passenger may wait for the senviee 20-30

minutes and only 2% passenger may wait for the service Jor more than 30 minules.

Table 4.13 ¥Waiting Time for Public Bus Services by the Massengers

Time Frequency Perceninge
=0 Minutes K 3l
10-240 Rmuies 55 a5
2030 Manwies |2 o

0+ Minutes 2 z
Total 1) 11}

Sonrce o Fredil Survev iM%




From the passcnger altitude survey the passengers’ willhoghess 1o pay for the services
was also identified. About 42% passenger are willing to pay up to 1.00 Tk/ km travel,
16% passenger are withng 1o pay up to ©.50 Tki hm travel, Yo'k passenger are willing
to pay up to 150 Tk/ km travel and only 6 % passenper e willinge 1o pay more than

1,50 Th! km traved,

Talle 4.14 Passengers Willingness 1o Pay for Public Bus Services! Kilometer

Taka Frequency ' Perventage
Upte 50 Tk T I
Llpta 1m0 Tk 42 +2
Upte |50 Tk M A

>p AN Tk i f
Tatal 100 100

Nouree ! Dictd Seover X409

4,13 Need for Public Bus Services
Planned and effeclive public transporfation is a major clemunt for oty developmen,
Ruses are the mast prominent public transport In our country and all over the world
they accounl For M} percent of public transpert movemcnt in the world (LWNESCAFR,
2000). In the ESCAP region, daily bus passcngers conslitute a signihicant propottion
of the otal population using public transport. Moreover, buscs have a low investment
and fare cost advamtage over other modes of public lranspertation. ESCAP survey un
the integration of non-motorized transport in the urban transport syslem of Dhaka
revealed that the cost of passengor/km movement by bus 15 @ quarter pf that by aulg
rickshaw and under half that by cckshaw. Rajshain 1s the 4" Lirgest metropoditan city
ol Bangladesh with the analysis of the socw-geonomic condition, population and
trave] characler of the city we can find out a sirong logne towards necessity of public
s service, The lopic towards the necessity fon the public bus scrvices in Riyshahi

{11y s desenbed below:

Being the fourth largest Metropolitan Cily and a rrawing urhan certer of the country
there is a lurge number ol daily passengers AL present s there 15 ne ity bos soivice

they are lrveling by ditferent vther maodes of fransport From passenger aihitiwle



survey it was observed that about 7% of rotal passenger think that there 15 a necessity

of public bus scrvice,

As the meome Tevel of people of the city is low =o there 15 a demand for the cheapest
mode As there is no pubhe bus service o anothur ditferent ingspensive mode it is
difficult 10 mowve for the city people from wne place to another [or different purposes.
University sludents of Rajshahi City mamly depend on the scheduled bus ol the
university if a public bus service introduced (he molnlity of the students and other

sieetions of the communily will inerease,

Specd of transpot is aiso another consuberation Tor the chowe of mode. From the
analysis 1t 18 observed that more than (1fly percent uf tonal trips made go above 4 km
whtich 13 not very convenent for waking and ume consiming on oot or by sickshaw

The people of the finpe arca need more money and lime 1o come into the CTD area

of the ¢ity without a public city bus bus service

The urban transpon system of Rajshahn 1s dominuted by or biased towarils non-
motorized traffic. Rickshaws the most common form of NMT domimate the system
and from more than half of all vehicular person trips Rickshaws are increasing day by
day and creating traffic congestion in the city. I a public bus service is introduced

NMY can be substannially reduced and thus traffic congestion will reduce.

As a public bus service is safer, more secured and convenient than olher modes there
is a need for this service in the city. Al present rickshaws and bicycles are the main
moedes af daity trips made by the people of Rajshahi City. which are nol sale, scoured
or convenient. As they have no altermanve, people are forced to walk or ride
rckshaws 16 bus service iz introdoced o will increase the satety. secunty and

vomvemence of the peoploe.
Besides, 17 a public hus service is introduced, the incicased mobility of the people wail

increase cconomie activity. A munber of people will find employment 1 the transport

sector, which will alao peon up the present lzvel of eoonomme activity,

el



4.14 Conclusion
Trom the analysis of the casting situatien of public transportation. tralfic and iralfic
Mow characteristics, it is ohserved thal there 15 a necessity Tor public bus seevices in
the city and iF s mtreduced 1 will change the existing transportation system and

wil] provide mobility lor work, social and recreatwonal necds of the people,
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CHAPTER FIVE: DESIGNING OF BUS STOP'S AND ROUTES

5.1 Imtroduetion
Desigming a transit network involves determination of spacing belween 1autes. For a
grid pattern (Iypcal of bus sysiems), this means the spacing belween paralle] lines
For o city with an imcgular road network, it involves selection of a number af major
arteries. For designing of bus roules and stops in any city, unilysis nf major road
links, trip gencration, trip distribmtion and tralfic Now assessment iy mupettant {netors,

which should be tuken into consideiation,

5.2 Selection nf Roads [or Bus Rowtes
At first all possible roads, which may use for the proposed bus routes ane wdentified
Fur that the major roads are selecterl for using as [uture rowies ‘The major roads of
Rajshahi City are Natore Road, Otd Natore Road, Chapui Nawabpan] Road. Arrport
Road and Grealer Road. The bus routes have been selected on the basis of tratfic Mow
charactenshcs and on major roads. The detatls of bus routes have been discussed m

seetion 5.6 of ths chapter.

5.3 Selection of Bus Stops
All the bus stops are proposcd on the sclected roads for bus routes. For setection of
bus stops major traffic generating areas, ocational importance. nodal/junclion points
and distance botween the nearcst twao stops are laken into consideration. At st the
nearest poml ol twelve identified major tralfic generating areas {Shaheb Bazar,
bMomchattar, Bindur Moar, Laxmipur Moar etc ) on the major rouls are selocied as
bus stops (Fig 5.1a). Other stops are scleeled considering the locational importanee,
nodalfunction points and distance between the nearest two stops (Fig 3.70). The
stops are proposed in such a way (hat the disiance between two stops will e about
haif kilometer, Table 3 1 shows the locations of the proposed bus stops lor Rajshaln

Caty,

|y

"



Table 5.1 The Location of Proposed Bus Stops

S1op Lucation Stop Location
ouinber number

l * Binoclpur | City hypass Moar

2 RLI Aaan pinde 20 tiedical Bandogate

3 Karslagite 21 * [3arnali Moar

4 * lalainman 22z * Dorik I bona Wonr

5 Base Easda 23 * Bindur Moaur

i Famchanediapn 24 * Crhaka Busstand Moar

7 Al - X5 Petrel mungr Moar

8 Kalpura Muaa il Yudra

] * Shaheh Haear-Zer opuimt 27 Taehigingpara

[ * Moanchattar 2k W 313 bloar

1 Sheikporn L * Shalbagan

1 Jabkhanar Mo AN BDR

13 (28T Roar it Feroe abal

14 Hetiapncil j2 Shahrnakdum | hanar s

| 5 Haygprata Moar 3 I'nstal Academy

Th * Cour Slaton 4 Hod Mawdapura

L7 Ciurpara A5 B priss Moar

15 ¥ Ll b _

MNode * = Bus stop near muaor waflic gencralimy, arcis

5.4 Trips Served by the Stops

To idenufy e number ol trips that may be served by each stop. o GIS based
locational proximity analysis was done. Similar type study was done hy Anderson
{1987). He used buflcrs nt bus stop with population data to identily the best locabions
for bus stops. A bulTer zone was created for cach potential bus stop. The population
density within this bufler was then caleulated. A sct of bus stops was idenuficd which

maximzed the nverall population catchment areas.

There are thiny wards in RCC arca. The number of irips generated by sample
houschalds in each wurd was identified. By GG1S analysis 35 thiessen polygons wele
been made for 33 stops (Fig, 5.2} In thus analysis it 1s assumed that the polyygon made

for each stop 15 the calchment aeea for that stop.

T'o idently the nunsber of trips covered by each stop, the trips made by Lhe catchment
areas have been estimated. For that, the arca covered by the polygon from cach ward
s caleulated (Table 5.2) The number of rips generated iy each ward s redisinbuted
among the bus slop calchments polygon uceotding o the proportion o  1he ward area
mclided in that polygen (lahle 5 33, The ttal number of wips covered Ty cach slop i

showon i [ahle 5.4
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Table 5.3 Shares of Different Wards Covered by each Stop

Slops Portion Covered
Nz

I *T6 (4750, *28 {E2%), *29 {50, 2308495

02 226 (B%n), *2T (6%) 2B (A P20 (30N, 430 {12%)

I T FNGN, 2R (Y, * 29 (11N 3 [45E)

fid *25 (24%0), *27 (3%), "B (27

0% *23 (40%e), *28 (4%}

06 o2 {2200, *24 (HOR) 25 (16%), *27 (5%

7 *23(a1u), *27 (3%)

a8 2022, *22 (829, POV

00| *12(75%), 0 (20000, 4 22 (15

I “ErA2%), * L S2% T L2 02050

! *UraEa), * L0 (1304, 11 {30k

12 [ *7(19%0, "B (3400, HH (153

w7 {240, *8 (22%)

'

14 & (25%), FT (300, *3 {2006

|5 A r3u%), YT (I8%), *S{4TH)

L6 *1(16%0), 2 {30%), *4 [18%), *3(33%)

17 | *1{34%), *2 (61%), *4 (34%)

13 5 (52%50, *B (24%), F10 {1 E%0

19| *3(74%), *6 (23%), *1d (267, * 1N 17%)

m *3 (16%), *10 (20%), *14 (20%)

2i *3 0%, *10 (17%), *11{T%%), *13 {29%), * 14 (16%), * L6{12%)

22 *LL 5%, *E2 (5%, * 13 (5990), *14 (&%)

23 *A12%), *20 (453%)

24 * L0 (3%, *20 (32%), "21 (d0%)

25| F10(192g), *21 {38%). €27 (13%

2| *1D(23%), T26 {45%). ¥27 (21%)

27 *23 {14%), *¥27 (34%%)

28 *14 {T%%), *13 (58%), *19 (2%}

2% *14{2%), *15 {42%) *16 (7% *15 (LEL0). *15 {15%}

30 TIE(28%), 1R (I 19413}

X[ 1A%, F15 (19%), 19 {145 HLG(2M)

iz frAFen), F16 E25%0, S1T {4%) FIBe21%), 19T

LX) *1T (21U, * 18 (20%0,* 1a{3%)

3| Y17 [29%)

3| 1T 1405 -

Note: * — Ward number



Table 5.4 Shares of Trips of Different Wards Covered by each Stop

Sl No. | Trips Covercd by the Slop Total Fercentage
Tring
i 2o {1500, *2R (S5, *20{124), *I0 {300 SRR 3RS
L1 "R 20 Y27 (1A A2E (0110, 2 (h3), ¥30 (43 257 225
i TET1T) C2E N33, 220023, R0 (14) &7 164
1 2527 R2T(12), *I80128) 167 1. b
e *2302) 1R 70 e
{6 I *IR{ERY, *240210), *25{18), *2T{12) L L9
a7 1 A3 M, TN 231 221
Mg # 3] Uiy, *I2{A030, *21 [68) 561 4432 |
(14 *12{A35), Y2 {REY *22 (BN A Lan
1t SOOTLEL LT Y12 (5 278 14
I FOIAIY L0 LD (4 34 a2 I
12 ETEE2) S 13 0 [39) PR 24t
I3 T o6, *E{ET) 153 I 34
4 OO AT {I0T) R A{TY) 17K 234
L5 T, TS0 YT 117 7 U
17 ® (AW, 42 (B0, 4 {35), 5 (241) 435 J ¥z
17 S|k, "2 LAY A (RE) agn 517
1% ARSI B (95), 10 (50 43 A
19 | *3 (268, *6 (hd), *14 (3590, * [0 {5 THE a7
A0 | *3[5E), 10 0RT), "14 (1599 i2z 282
2l I 3 (36), *T0C56), P11 (100, 213539, *14 {159), *16{13) 135 2094
22 11Ty, T1223), 131200, * 14 (8 229 2010
23 *13 {24y, *20 {204) 228 206
24 *G 24, 20136 *2] 164y x4 2.84
25 O 154), *21 [156), =27 (43} 353 519
I CIR{IRT), C2R (14U, ¥2T(52) 3Ky 5
7 *Z5 {161, *27 {31} T INE
28 {70 * 15 (1400 *ED (16D 239 2m
28 {200 *LS (1), T 16 (90, IR (103, *19 (122) 353 34
30| 16 (36T, TEH (L2600 *1U[ L 268 1.3;
It 1 (00, YIRCEOU, *TWIERS)TIG020) 279 153
i2 AT ARSI YT CIZ VUG 01200 * 19183 a3 .
i3 1T OIT0, STECT18), TR 10} 205 2.5%
ia T (215) 235 2.5
a5 17 (3TH AT 327
Taotal 11401 PR .

Maote: * = Stop



5.8 Characteristics of Trip Flow

From Tablc 5.5 1t is ohserved that in Rajshalu City the residence of Wards 17 and
19 produce the share number of wips, 7.11% and 7 13% respectively. On the ather
hand the population of Ward 11 (1.20%} and Ward 25 {.99%) produce the lowesl
numbers of trips. In Rajshahi City, mainly Ward 12 allracls (rips, which is the
CBD . It iz observed that amang all trips that flow hetween different wards of 1he
cily, the highest share of trips flow to Ward 12 (15.60%) whereas only 0.9%% of
trips flow to ¥Ward 29 {Table 5 6). The second highest numbcers of irips flow to
Ward 13 (7.31%0), Alooat 10.55% of total trips Hlow within the wand and only
3.03% trips go outside the waed, From the study it is observed that tnps made by
the different wards are mainly to the CBL arca {Ward 12) The other wards thal
altract trps are Ward 13 (New Market-Kadirgany arca), Ward 4 (Court Bazar
area}, Ward 6 (Laxmupur area) and ward 15 (Shalbagan —Bindur Moar arca}

{Appndix 4).

I'o propose the bus services the flaw of trips from one stop to another is very
ersential. In the present siwdy the NMow of trips form one stop to another diflerent
slops was calculated in three steps. In the first step the portion trips of different
wards covered by cach stop was ealculated. Then their Mlows to other different
wards were distributed among dilferent wards and fnally the distnibuwcd trips
among the other bus stop catchments polygan according to the to the properton of
the ward arca included in that pelygon were calonlated. The details of Tow of trips
from one stop to other difTerent siops are shown in Appendix 5 and the summary
of trip Flow is shown in Table 5.7. From the lable it is observed that Stop 1 wall
attract the highest number of produced (nps (5.55%), 4.92% trips by Stop 8 and
4 46% by Stop 9 and rest by ather different stops. On the basis of the existing trip
flow chalacteristics and proposed bus stop an cxiensive analysis was done lo
identify the expected pattern of flow between the stops. The study reveals thal the
highest numbers of trips {low Lo the Stops Y9 (16 96%), 10 {(4.75%), 13 (3.83%), 16
(4.03%) and 23 (4.8%%)

_n
n



Table 5.5 Trips Generated by Different Wards of the Study Arca

Ward Mumber of Daily Trips Generated by Fercentage

Nuntber Sample Household
1 430 a7
2 232 2103
1 Jnd VLR
+ 145 171
i 454 39N
0 307 3122
7 273 -y
5 704 34
u 30 s
10 axr 287
11 137 L 2t
12 bty BT
13 o I 7
] [ 574
15 247 2T
I [ 1.§2
L7 Rl Tl
L& a7k i
i g1 713
20 424 174
il A1k 1460
i 4492 4 32
23 402 1353
24 219 byl
3 13 (b
) N 2500
27 Py 2108
3 442 IRE
an FiL 1.54
30 357 313

R.C.C. Area 11301 10000

Nenrre: Sacio-repaemic sorvey By FU2C 303

sl 4



Table 5.6 Trips between Dilferent Wards of the Study Area

Flow of Trips lrom Number of sample trips Percentage
Dilferent YWards
"ta the Following ¥ aris

Ward-1 114 |60
Wonl-2 | £ | 48
Wonb-3 [I8 i.21
Ward-4 551 4 83
Ward-5 2L5 1.4
Ward -0 Ty 753
Ward-T P87 1 1
Ward-5 [ 2584
Word-4 Hlh 28
Ward- [k 440 Jul
Ward-1 a1 Y
Ward-11 1778 (KRG
Whord-13 513 T.31
| Ward: |4 il 238
Ward-15 X! 345
Woard- 14 |18 1.0
Ward-17 m L4
Ward- [ & 147 104
Wakd- 1% 155 162
Ward-20 A7) 413
Ward-21 37 XA
Ward-22 3 143
Ward-23 218 1.91
Ward-24 |75 1.53

l_ Ward-25 234 226
Ward-16 VB0 |58
Ward-27 40} 151
Ward-258 156 1.37
Ward-20 2 B 11.9%
Ward-30 244 114
Within the ward V203 16k 55
Outside RO T J 03

Total 1 14411 l 190.04

Source: Socto-ev nnamic survey by DDC, 26003



Table 5,7 Trips betwceen Different Stops of the Stody Area

Flow of Trips frem Stop Location Numbezr of Fercentage
Different Sto :
to the Following I;J;ups Sample Trips

Stop-1 Bincdpur [ ks ol
Slop-1 RLI M gate 131 i35
Sop-3 Foabugate |65 143
Stop-4 Ladaimal 248 A L
Stop-5 e Kasla L4H 1.20
Stap-hH Hamchandrapur 175 .53
Step-7 Ahacncdpur 3 .83
Stop-8 kalponur huar 2Tk 242
Soep- Shahch Barar-Zero paind 1934 16 96
Srop- L] homehattal Ml 475
Stop-l1 Sheikpara 63 231
Slop-132 Jailkhanar Meoar 133 LL7
Stop-11 L& B Maar 434 385
Slop-14 Feliapaia | Gy 1.46
Stop-15 Majprary hoar REL 2.0H,
Stop-14 Court Saion Jilk 401
Slap-17 ITHTHAT b 7 118
Stop-14% Lasrnipur Mear 32 2170
Shope 1Y iy bypass hMoar Ml 2 R2
Stop-20 Medical Bandogate 174 | 57
Stop-2 | Barnall Mour 252 2.21
Step-22 Dionkharbona Moar 347 .04
Sopr-23 Bandur Mrwar 357 4 8%
Stop-24 Thhstky Fusstand Moar 348 J0a
Siop-25 Pelrol puntp Moar 205 2.54
Stop-26 Wadra 247 217
Stop-27 Debisingpara 247 217
Stop-24 WDB Moar L& 140
Stop-29 Shalbagan 135 244
Stop-1) DR 248 218
Stop-31 Ferozabad 34 047
Stop-32 Shahmakdum Chanar Moar T3 054
Slop-33 Prudal Academy 55 43
Suop-J4 Renl Hawrapara 35 )
Slop-35 Iy pass Moar 70 £l

Trips not served by shops 1549 13.08

Total 1140 LG 0

Nonrce: Socro-ecoromic xuroey by IHW 2003

b



5.6 Planning of Routes

(n the basis of analysis the possible Now of tnips between different propesed stops on
bus routes are designed, There are three major regional road links in Rajshahi City
and the prowth of the city has been mifleenced by ihese roads. From the study it i
observed that mest trips coming trem the [ringe areas ol the city flow to the old part
of the city (Shaheb Barar arca) For the designing ol the routes the tp flew
churucteristics are the main consideralion. The trip flow charactenistics indicatye the

volumes of tips in different arens, which s another wpoertant consideranon. [he

spaciig between roules is afso considered for designing of the roudes On the basis of

consideration of all the wsues which are discussed abave lwo alternatve plan may be

proposcd for Rajshahi City for the paubhie bus service tontes which are as ollows,

Alternative k:
Route ! (Up & Dowa): Binodpur -Kuzla -Talaiman - Shaheb Bazar - Cé& B Moar -
Cowel Station- Gunpara (g, 3 3a)

Route 2 (Up & Down):  Bypass Moar- Shalbagan - Bindur Moar -I3hadra Moar -
Talaimari Moar — Shaheh Bazar- C&B Moar —Laxmipur-
Barnali-Bindur Moar- Shalbagan- Bypass Moar {Fig. 5.3b).

Ronte 3 (Up & Down): Bindur Moar- Laxmipur Moar - Cé& B Moar -Bhadra Moar
Shaheh Boavar-Talaunai Moar- Bindur Moar {Frz. 5.3¢).

Alternative 2:

Route 1 (Up & Pown): Binodpur -Kazle -Talaimaii - Shahch Bazar - C& B Moar -

Court  Slaton- Curipara (Fig. 5.4a)

Keute 2 (Up & Down): H}rpas-s moar- Shalbagan - Bindur Moar - Shallyigan- Bypass
Moa (Fio. 5 4b)

- Ronte 3 (Up & Deovrd: Bindur Moar- Laxmupur Moar - Cde 3 Moar -Ihadia Moar

Shahels Bozac- Lalaimai Moar- Bindir Moar (g, 5 ),



In each allemanve three routes are proposed. Routes | and 3 are identical in both
altermatves Only Roww 2 s different. Evaluating the two alicmatives based on the
crileria convemienee{judped sbjectively by the rescarcherd the two allemabivie
options, Alleenative 1 appear more stitable beeause in this plan people can come to
the CBI urea form the fnnge area without break of journey. in Alemative 2 Route 2
154 small distanee route for the bus service and 1n this altermative there 4 a break ol

Journey wiilan g short distance. So, Alternative | 15 proposcd tor the iy,
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CHAPTER BIN: FEASIBILITY ASSESMENT

6.F [otrodaction

As there is no public bus service in Rajshahi City wday, there is 2 need o stady the

feastbility of the new service in the conlext of teehmeal, financial and SOCLO-ECONDINIC

perspectives. This sudy gives some vury preliminary idea about the feasibibity of the

services because for detailed feasibility analysis an extensive survey and analysis 1s

essential which requiring mote resourves and time.

6.2 Technical Feasibility

Technical feasibility nchcates the conduion aml capacity of the roads propasued Tor

bus routes The bus roules for Rajshahi City hove heen proposed on the five mapor

roads of the city which arc Natore Road, Od Natere Road, Chapat Nawabgany Road,

Airport Road and Cireater Road. A study was done by DDC to identify the capacity

and adequacy vl the existing roads. Table 6.1 reveals that all of the roads have

adequale capacity and the average spare capacity of the roads is 40% of the total

capaily.

Tabla 6.1 Adequacy of Existing Hoads

Sernerce- DM F20003 )

o7

=l Toad Links of the Roads Peak Hour Pavyierment i Remarks
Mo, MName I-ow {both Witdth in Capacity for on
ways) in PCFE Meters Mixed TraMic | Adeguacy
in FCE
. | Matone Calamnan-Matore Rad. |83 1189 24400 Capaeily
Ruad A dequate
2 Hd Tulaumari-Shabeb Barar EAilt 9,76 | B0 -Do-
I tore Shuhch Barar- Monichattar 1330 21 05 40 -Dio
Hoad somichattar- C & B Jupal 1477 HI YR 2 -Do-
3 Groater | Talaimarn-Bhadra 150G 1563 M0 -Dg-
reatel __Bh:ldm-l'.limka Flus Siand 1942 1363 3000k | e
[haka Bus Stanc-Tindur 2020 15.63 oo -Ce-
L Mawr
Hindur Moar-Dorikh arbona | 544 1951 S000H -Ths-
Darikhae-Bamali I3 kXl 2404 -Do-
Burnali-1. akshimpur AL |2 80 24003 -130-
1 aksharmpur-C & B Junghion Ba7y 1433 24iH -[ro-
4 Adrpen Bindur feboar-Airport 224 [5 85 ELLLH -Iho-
Road
5 Chapal C & B Juncl -Coarl Harar 1713 117 (Hs LA -
vawaben [ Count Beeoar-Kasyadinga 4123 121 a4 =Ly
b ) Reqdl




If the bus service is miroduced in an appropriale way it will improve clliciency of
rond usage, because people will use the new molonzed mass transport, which will

reduce the number of nan-motorized vehicles,

.3 Financial Feasibility
iFor planning any type of public bus service financial assessment 15 a vital 1ssue,
Accoring to Walters (1979). total benefit of bus service con be derived from the

summation of bus user’s benetit and operator’s Fenefit, Thus, as delined by Walters,
Tolal benefit = Bus users” benefit + Operators” bene i,

a) Operitors’ benefit

Analysis of the benchit of the operators depends on the number of passengers who
may use the service. From the study 1t has been found that about 40% ol the trips
imvolve more than 4 km of distance and the average distance for tnps is 4 km. About
37 6%, of the total tnps are made by rickshaw, 22.2% trips are made by bicyelvs.

29.1% on foot and other by ditferent modes.

T'o cstimate the total numbers of passengers per day it is essential (o estimate Lhe total

numbers trips made by the ity people.

Total numbers of trips = Todal number of households® Number of irips in sample

households / Sample size
Table 6.2 shows ward wise total estimated numbers of trips. From the table it is

ohserved that the total number of houschold in RCC area 13 64134 and a total of

173769 inps are generated by those houscholds

{5



Tabte 6.2 Daily Trip by the People of the Study Area

Ward Total Mo, of Sample Number of Daily Trips Esfimated Total
Households Size Generated by Sample TripsTax
(20013 Houzeholids
1 2306 baf) 4501 6333
2 1E03 i3 2% al:
3 2 i) 163 55 S
4 1781 115 135 20
3 2415 140 454 A
fa 3063 2440 in? 05T
T 2201 135 275 41990
) |76 115 104 6133
9 921 ) Rl S0EM)
16 I L&d 75 337 5162
11 | 32 0 137 2073
I (A1 1.0 46 fisihs
|5 1125 75 04 3141
|4 [ 1K 70 Rl 1314
|5 (W] 105 147 37w
| & 1ind il 12% Lw27
7 2422 (L) Bl L2277
L& 2x37 |35 SR 713
LD 2403 |55 g13 | 2604
20 AhnT 25 426 6373
21 10649] KL 411 G303
22 1750 IL3 4492 TELR
23 1313 LH anz [
24 1591 1145 214 REY L
25 1937 k25 113 1751
20 2208 145 33l 040
27 417 274 27 3540
23 334U 220 442 0728
29 aN73 125 210 3225
in 2570 170 357 Sd10
Candummuent pail 0 1] 0
H.OC.C. Area 64130 42010 11301 1737hY

After caleulation of the tolal number of (rips in the city it is essential to identify the
number of trips which may be atiracted by the propased bus service From the
analysis il was alserved that above 50% of total trips mie made by rickshaws or
hicycles and abaove 50% tnps take more than 30 minutes® time. From the passenger

atfitude survey it was observed that about 87%, of all passengers think ihal there is a

neeessily lor pultlic hus services and aboul 8% of rickshaw passenpgers, 57% of

mevehsts and 43% of pedestrions think that if this service (s Inlroduced they wall

mefer ihe service o then existime moide ol travel. Besides, about 50% tnps made

{1tk



above 4 km distance may be attracied by the proposed public bus services Iiom the
analysis of distance, rime. mode and passenger altitude, it 15 conmscrvatively
assumed that if & bus service s run then at Jeast 30% ol wotal trips may be atbacted
by the service. Table i 3 shows lhe number of total trips that may cover by diftuient

StOpS.

Table 6.3 Total Numbers of Trips Covered by the Stops

Bux Stop Laucation Total Numbers of trips covered by the
stops
L Binwndprur T
2 RL) Main pace 1544
) Kate lslpshe i3
4 Takimar ' 4110
5 Barre Kasla 1051
0 Ramechandrapur 3313
7 A homed par 4800 1
R Koalprmar Mout D990 |
4 Shaliely Barar-Aeopnt 444 |
n Maonichuabar 4307 |
1 Sheikpara 4805
12 latlkhana Mour 4283
13 C& B Mour 3251
|4 Fciiapara 2RES
[ Haypara Muar Gan
LG Court Staiien A584
£7 Guripara 3620 |
3 Laxmipur Mour 33w4
Ly Cily bypuss teloar T1zd
I Medical Hanitouate 1538
21 Barnali doa 12343
22 Donkharbong Moar EEALL
25 Bwndur Moar BIBS
24 Dhaka Busstand Moor 8215
25 Petral pump Moar 3jya2
26 Vadra 4478
27 Dehusingpara 1415
28 WIOR Muoar 3267
24 Shalbagan B2
Jil I31}R, 2EG0
| 3 Ferosabad - 2514
| a2 Shabmakdum Thanar hpar B 214 T
33 Puatad Acacdeiny 2455
4 Rod Muw rapsira 3683
1i By piss Mour 613
Tatal - 173760

owe consder a possihble demand level Tor the seesicw network of 52130 (3409

passengers per day anl we assume TK 4 per ekt Mat fare {Conwmderning passenger

il



attitude and different public bus service fair study of dilferent metropolitan city of
Bangladesh @ Tk 1.00%km travel 18 proposed for Rugshahi City) survey it is
ohserved that, this yields Tk.2,08.520.00 in revenue per day. [T that Jevel of demand
can be maintained for the equivalent of 300 days (250 working days plus 100 day=
al half the level of demand), ammual revenues would be n the range of Tk.6.26
crore, Given the current tare regime (around Tk 4 tor an average public lrEI!.J'JSp{Jrl
trip 4 km in length), a fare of TR, 4 would appear to be yuite affordable to cxisting

bus passengers, and would also be attractive to users.

Operating costs  are different for different types of buses. As lajshahi is a low
densily small city initially a fleet of minibuses with small occupancy should sulTice
for the iy, Tt will increase the frequency of the seevices and should reduce the
waiting time of passengers, which is an important fucior of attraction [or the
services for the eity people. Operating costs for mini buses (for small buses with 33
seals) are Typically around Tk 15 per bus/ilometer or less {Lows Berger-BCL,
20047 This figure usually meludes bus mainienance, bt not depreciation and
financing for the rolling stock, which will vary depending on the cost of the bus, To
idenufly the number of buses that may serve the nps, the number of passengers,
accupancy, distance of tdps and vehicle km. per bus per day have been identified
For small buscs the cccupancy per bus is 33, the average distance per lap for
Rajshahi City 15 4 km and vehicle km/bus/day is ahout 219 km., Caonsidering 52130
pussengers (30% of daily trips, each of the trps considered herc as a passenger) per
day and the criteria discussed above. by sample it is deduced that there needs to be
ahout 30 buses per day for the city. The total distance mowved by the buses will be
ahout 6300 km. The estimated eperating cost per day will be around Tk, #4500, The
totzl operating cost per year will be about 2.84 crore, |7 cach bus is valued at
Th 20,00,000 and is depreciated aver 10 years. So. cost for 33 buses will be Tk
6.60.00,000, As the life time of each bus is considered 10 vears so, an adiuional
capital depreciation cost of around Tk 60,00,000/per year would rosult, but prifats

would still exeeed Tk 3 42 crore per year.

While it s fikely thal the povernment would pay Tor mbastructme such as depots.

passengers shed ete. The pvide sector should provide the Theses and lirc eallection
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cquipment und should be able 1o operate ihe systemn at an alfordable fare withow

subsidies, on a profitable basis.

&) Buy users benefir

Bus usets are the city people who may avail the service. The benciits tor the users

are as [ollows.

1} 1t will reduce coss for travet: As there 13 no bus service i the city, people
use mamly rickshaws, which is not quite affordable 1o the Iow-income
proup. lirom the observation it is ohserved that per kilometer nehshaw fare
i ahout 2 to 3 Taka. For proposed public bus service 1n Rajshahi City Tk
bikilometer travel has proposed which is about 2 1o 3 tmes less (han
lickshaw fare. So, i public bus scrvices may introduce 11 will reduce

transport cost of the city prople.

2} It will reduce time for travel: At present the average bime per trip of the
city people is about 30 minutes. More (han fifty percent of the Jaily tnps
arz made by rickshaws and icycles, which are slow moving and non-
motorized vehicles. As there is ne inexpensive motonzed public transport
the average time per trip is high. As the average speed of bus is 3 o 10
times higher than any type of non-motorized vehicle and Hajshahi City 15 2
congestion-free area the proposcd bus service will reduce the time for

travel.

From the above analysis and discussion it is obscrved that if the SErvice s
provided both operators and users will be benefited. Thus the proposed service is

financially feasible,

Seciv-geonomic Feasibility

1ike other metropolitan cilies if pubhc bus service 1» intoduced Rayshahy it will
bring o radical change o the socio- cconomic suctor of the e With the

mbioduction of the servee the movement of people will be casier wnd maore

72 i



6.5

convenient. As the city’s income level is low the proposed public transpert will
attract people of the city who cannet afford other more expensive modes such as
rickshaw, moulorcycles or cars. This service will attract prople and will gencrate
mote trips. As there is no public bus service or other inexpeasive public mode itis
difficult (¢ move for the cily people from one place lo another lor dilferent
purposes. 11 a public bus service 15 introduced the city people’s and students’
mobility will increase. The movement of goods and commuiers will increase
which will bring a positive change in ccononue activity of the city, A number of
people will be employed in the transporl sector and support services, which will
also pear up (he present economue activily  With the change of (he mobility
pattem, trade and commerce of Rayshahi Clty will increase which ot will

increase the GOP ol the city.

Cenclusion

From the analvsis it is observed that planning of public bus service in Rajshahi
City in the context of technical, financial and socio-economic perspectives 1s
[casible. To develop Rajshah: City it is necessary to take immediate step to

intreduce public bus services.
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CHAPTER SFEYEN: RECOMMANDATION AND CONCLUSION

7.1

Recommendation

[n this swdy two alterative plans tor bus route have been proposed lor Rajshahi
Cily. From the siudy it is observed that Allemative 1 is more suitable than
Alternative 2. So. considering the present siluation Alternative 1 can be the route

plan for the public bus services of the city

The thirty five of bus stops which were sslected on the basis of the nearcst point of
major (raflic generating areas, focational imporlance, proxmmily (0 major

mlersections and distance belween stops can be the stops for proposid bus services.

To introduce the public bus service it I1s neeessary to construct passenget sheds,
which arc csscatial al each stop because it is inconvenient fur passengers (o wait a
long time for the bus under the sun or tain at the slop. The concemned authonty ot

Cily Corporation may construct it at imitial stages.

With the intraduction of now buses and routes parking facilities would be necessary
for the buses when they are not in use. Therefore, terminals are needed for the
effective nperation of buses in Rajshaht City, With the opening of the new central
bus terminal, the present bus terminal for intercity/district buses may uscd a5 the

depot [or cily uses.

In the initial stage minibuses with small occupancy should be provided for the city.
1t will ingrease the frequency of (he services and should reduce the waiting time of
the passengers, which will be an important attraction of the service for the city

pearle.
I'o tnireduce Lhis service government should take necessary steps. The concerned

pubhc atmhotity should inboduce this service ar it should cnact a pelicy and stratepy

to akiract privale enireprenems 1o mboduce these services.

74



7.2 Conclusion

In Bangladesh there s no mstallation of light rail or tram in urhan areas. Mostly
buses, minibuses, taxi, auto-tempos, nekshaws are found (o ply 0 the urban arcas,
For Rajshahi City, Dus services can be most cfficient and inexpensive public
transporiation  ITansportation planpers aim to increase the  person-capacity
characteristics of vehicles, which is only possible by the public transportabion
systern. Public bus transpoctation system will reduce the vehicle density on the
roads and case traffic congestion and parking problems. Although Rapshabn Oy at
mresent expericnee very hittle traffic conpestion. increazed economic activity duc
mmproved road and ral aceess to Dhaka may create such problems in future untbess
pulices and measurcs arc adopted W encourage the use of public transport v
private transport. A public transpotiation serviee st sahsfy the equirements of

the travelers, Tt peeds to run on (e eorrect routes, ofler a high frequency, be reliable

and quick, vse quabty vehicles and stalfand be affordable.

As there is no public bus service in Ragshahi City this rescarch was an atlumpt o
provide o plan for public Bus services for the City with appropriate policies. brom
this study 1t was obsersed that there 15 a demand for public bus service, o this study
35 demand oriented bus stoppages and three bus toules were wdennified. It wus
revealed that an effective plan of poblic bus service with appropriate policy
measures can posiively change the present transport system of Rajshahi City which

may bring overall socio-economic benefit for the city.
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Sampie Distribution of RCC Area by Ward and Mouzas

Appendix 2

Socio-economic Survey'2002-2003

Ward No. Selected Area Mouza No. Mouza Name Sample Nos.
& Horagrar 43 ilorogram 160
02 M olluparg 44 Mollapara 125
03 Eaharampur 208 Baharampur I o}
04 Goadpara 42 Goalpara 15

Horegram Bazar 43 Horopram
5 Mchish Bathan 210 Muohish Bathan Lol
06 Laskripur 209 Laskmipur 200
o7 Chandipur 207 Chandipur 145
STecrampur 205 STeerimpur i
08 Karihata 206 Karihata 115
_ Sekhparas 26 Faazihata Ol
10 Dareapara 204 Liargapara 75
11 iletemkhan P
12 Rajuhuti 120)
13 Sahebbarar 203 Boalia 75
14 Rambazur 70
15 Dorikharbona 103
16 ? Sector-2 L1z Supum_ 250
larokhadia 47 Tarekhudia
19 Koyerdars L1 Koycerndara 160
Sopuras. 5. Area 112 Sopury
18 Road Nowdagara 112 Sopura 155
1% Poba 10 IPoba 155
0 Choto Banogram 114 Choto Banogram 205
21 Boaliapara [J1Y
23 Seroil 113 Serol 115
23 Sagorpala 160
24 Ramchandrapur 148 Ramehandrapur 103
25 Baze Karly 197 Kazla 125
26 Eanmagar 198 Ramchandrapur 145
Baliapukur 115 Bhadra
27 Delbishinenura 116 Tamulpur 275
Tikkapara 120 bMeherchand,
. Kazla tyy Kazlu
28 Dhrampur 117 Maotihar 220
Keogachhi 18 Keoprachhi
Char Satburia 193 Hatharia
249 Dishman 194 Drashman 135
K howa e LM Khoaipur o
an Budpara 125 Ludpara 171
Total=3) 421t

Kerperees P00 200k




Appendix 3

Mode of Trips of the People of Rajshahi City

Maode of Transport
Woard Richshbaw Cyeie Motar Cyele Car/Jeep Bus Bahx Traio o Foot Others | Tolal
f¥an Mlicrobas Tax'Teupo

Fre. Fer. Fre. Per. Fre. Per. Fre. Per. Fre. Per. Fre. Fer. Fre. | Per Fre. Fer. | Fre. | Per. Fre. Per.

i 15¢ | 370 | 64 149 | 24 3.6 2 0.5 31 [ 119 | 0 0.0 | 2 [ 05| 127 | 295 | 1 0.2 430 100 |

2 kY 16.8 62 153 24 (1) Q (.0 15 7.8 4 §.7 0 00 o3 272 2 0.0 232 100 |
P2 95 | 262 134 3169 22 1,1 10 2.8 7 159 g 0.0 o J0 a5 26.2 0 0.4 3463 100}
-4 (el 125 30 5.4 G 31 2 1.0 10 51 4 21 G 00 78 40,5 1] 00 195 10K}
= 141 3.1 138 304 10 2.2 10 2.2 29 54 4 0.9 { 0.0 122 6.9 0 o0 454 100
fi 113 Y3 L0 ITs 15 4.1 10 27 12 3.3 4 11 10 2.7 o0 | 273 0 0.0 157 160
7 57 a7 7l 2543 4 1 43 0 0.0 & 218 11 300 id 51 109 196 4 145 275 100
3 L33 e 78 198 38 0.54 4 1.412 33 5.0 4 1.4 ] 0.0 S0 203 0 {0 334 100
3 b42 334 35 g3 20 5.4 2 [}.5 i3 o5 [y 1.6 i} o 130 351 { .0 370 100
Lit 138 | 433 74 228 14 4.9 { .0 13 4.59 0 (X)) i} 1) &4 9.6 { 0.0 327 144
[1 43 3l4 & 38 7 5.1 4 29 & 4.4 ] 0.7 1] 00 68 49.6 i} {0 137 104}
| 12 138 | 309 49 | 110 14 3l 18 4.0 47 15 2 05 0 0.0 176 | 39.5 2 n.s 448 1{H}
b3 ug | 47.1 20 0.8 13 g8 { 0.1 18 5.3 ) 0 0 0.0 52 255 0 0.0 204 110}
EE! 443 44 175 17.5 76 76 21 2.1 76 7.6 2 02 i .0 191 102 ] 1k 110 995 100
13 1K 466 42 170 8 324 10 41 22 B9 i} 0.0 0 0.0 L] 202 g 0.0 247 )4
16y 26 281 1 & M3 4 Ji i 0.0 d 3.1 K ne 0 00 58 453 { 1.0 128 1{0)

|7 42 1T 4 2 PN 26 12 45 Zh 3l .2, 1] n.7y n an 334 41,2 3 0.4 Bil ]{]ﬂ_!'
14 155 | 37} 159 378 34 39 Ll 1.9 16 2.8 & [ {1 175 303 i2 2.1 573 100
| Lo 24007 355 1349 20.4 24 340 4 5 42 5.3 ] 10 5 a6 267 113 24 3.0 813 L}
RS 194 | 433 | 43 1 o1 1 20 16 i 00 | 28 | 65 3 03 1 02| 132 [309] 5 1.2 426 | 100
[ 21 139 119 3] k6] 14 | 14 48 11.7 34 £3 & 15 { 0.0 08 118 5 i.2 4111 [Yelv]
1z 234 474 38 77 4 0.8 8 16 2% 59 1] 0.0 i 1.6 168 KEN i) 16 4402 100
13 178 44,3 gl 17.4 13 17 & 1.5 44 L0 1] a0 { 0.0 g9 221 0 0n 407 1040
oM L2} 5521 IR 127 G 2.7 4] 0.0 o 2.7 8] (LRI Q0 53 2645 q {10 219 1014
p 2F a0 443 3 71 B 7.1 & 53 & 3.3 3 27 1] 00 32 283 I 0.4 113 1040
20 144 450 74 234 16 4 8 Y 2.7 26 7.9 ) o 0 1.0 31 154 4 0.2 i3l L0
27 36 363 01 295 11 46 2 0.5 I! 46 1 0.4 ] 0.0 33 232 | 04 237 GO
3 Th 17.7 141 ilrg 10 2.3 3 068 38 5.6 13 24 0 0.1 i3l 3.6 4 0.9 442 [[a4]
P2y 38 £8.1 125 395 0 0.0 0 0o 8 1.3 16 7 h ] 0.} L9 9 4 1.9 20 100
iU 30 i = 131 6.6 7 2.0 1 23 11 3,08 9 2.5 2 0a 124 353 2 0.5 | 357 100
| Total | 3828 | 33.6 f 3527 22.2 501 4.4 243 21 742 6.5 109 10 | 40 0.4 ] 3321 | 29.1 | 88 0.8 | 11401 | 100

Swprce: Socig-goonamee sever by DOC, 2003



Flow Trips between Different Wards of Rajshahi Clity

Appendix 4

Ta
From Ward1l | Ward 2 Ward 3 Ward 4 Ward 5 Ward £ Ward 7 Ward 8
Frey., | Per. | Freq. | Per. | Freq. | Per. Fren. Per. Freg. | Per. Freg. Per. | Freq. | Per. | Freg. | Per.
Ward 1 4 .00 22 5.12 11} 233 32 7.44 a5 581 I3 344 12 2.74 f 0 00
Veaed 2 12 57 1 0.04) i] 0,00 22 945 12 517 k3 129 &) 000 6 259
Ward 3 0 0.04 3 i.28 0 .60 28 7.71 22 &4 8 220 7 1.593 3 .83
Ward 4 11 5.A4 H 4.10 { Q00 ] (.00 12 A.15 a 000 3 t.54 5 2 56
Ward 5 22 4.85 1% 4.19 4 0.83 24 5.20 0 .00 4 1.88 7 | 54 12 2.64
] Ward & 3 .26 & 218 3 .32 12 =N 23 8] 1] (.00 g 2.18 10 272
| Ward 7 ] A0 0 .00 5 1.82 17 6.18 14 509 4 1.43 0 0.00 13 4.73
| Ward § 19 4.82 16 406 3 0.76 21 5. 0 .00 3 .76 { .52 £ 0.00
] Ward & 3 5l 0 0.00 3 .51 10 21 6 1.62 3 081 0 L.62 10 270
P Ward LD 3 245 4 1.22 3 0.92 11 330 5 1.52 14 4,28 0 0{H} 12 .67
| Ward L] 0 (00 ] 000 {) 0.00 7 5.11 I (r.040 7 3.1 2 1 46 9 6.37
b Ward 12 §] ERALI] 3 Qa7 4 0 a0 13 4.04 5 1.12 ) 1.79 6 £.A5 12 269
| Ward L3 2 .95 4 1.96 i 000 g 1491 5 2435 ) 1492 [ 0 () 9 441
| Weard 14 0 (.00 3 .34 Y o0 13 1.81 L5 1.51 22 2.21 11 E.10 25 2.51
P vard 15 i ) 4 1.62 f 2.43 10 4.0% 3 1.2] a 242 £ 0.0 8 3.24
| Ward 16 0 40 0 000 4 23 2 .56 3 2.34 3 3.13 ] 0 00 3] 4 689
| Ward L7 L2 L.-15 13 | 6 22 271 43 5.3 12 1.48 i 2.4 13 i.60 12 3.05
| Ward 18 1l [FRIIL) 15 4 34 10 175 25 1 424 10 L.75 12 2049 2 ! 57 L5 16l
W 19 L2 (R 14 172 i3 1 83 47 | 578 A (198 1% 2.1 Ll 135 27 132
Pyward 28 1o ] 0.0} 1] 2398 22 31h ] 41 13 352 7 1,6 14 329
i Ward 21 {7 |0 5 1.22 4 2.20 15 366 ¥ V.22 12 2493 { 0,00 14 341
Wl 23 1 {00 o 1,22 8 1.63 12 244 O QLD la 3.25 k) 120 18 .66
Waigd 22 4 1.00 f 0.0 4] 000 12 24949 1] 1 49 15 447 ] 19¢ il 2.74
Wanl 24 U] 0.00 0 0.00 o (.00 & 3.65 0 0,0 & .74 1] (.00 7 120
Ward 23 I 000 0 oo 0 000 4 3.54 0 0 0o 3 265 I 0.00 6 5.31
Waid 260 1 .00 & 0.0 0 (.04} 10 3.02 0 Q.00 7 21t 2 0 60 il 332
Woard X7 2 084 4 1.69 4 j.ov 10 4122 2 0 B4 i 2.53 )} 0,00 8 138
Waid 28 1] 0.00 4 0 %0 0 004 48 10.806 10 238 A 1581 3 1,03 14 37
Waid 29 { {00 2 093 2 095 B 3.81 q i 90 & 2.86 3 143 10 474
Waid 30 2 0.56 0 006 3 .54 1% 5.32 s 0 00 11 348 f |68 9 2.52
Total LI4 § L | 16% 1.48 138 121 | ss1 4.83 215 | 1.89 266 2.33 137 1.20 334 | .84
Saurce: Sacio-ceanomic werey by D00, 2003
Appendix 4.1
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To
! From Ward 25 Waurd 26 Ward 27 Ward 28 Ward 29 Ward 30 Within the Out side Tatal
: ' ward ROCC
| Freg. | Per. | Freq. | Fer, | Freq. | Per. | Freq. | Per. | Freqg. | Per Freq. | Per. | Freg., 1 Per. Freq. Per. Freg. |_Per.
| Ward ¢ L5 49 10 253 |2 nid | 4 D93 |3 1.16 | O 000120 1465 ) L.24 434 [
| W oapd 2 [ K J02 [0 oo | 6 25011 L.29 [ 000 | 7 10 | 3% [ 15 |2 [.29 LR 100
Ward3d | & 1.65 | & 220 | 11 330 (9 248 [ 0 0o |12 ANiin 1R2a 17 1.9% ind 100
Wardd | & 4100 5 256 | 8 d Ly | GOO [ o0 | 2 P03 | 1a 224 f 308 195 100
Ward 3 19 0% 12 264 | LT 374 | 4 .58 | O 0nad | 7 .54 | 42 947 14 308 454 100
Ward 6 15 400119 27212 2T |0 Q.00 | 0 Qo0 | 8 2.18 | 35 Q34 12 3.27 67 100
Ward 7 7 25515 1.82 [ 11 4000 000 | 5 182 | 4 145 | 26 9.45 3 291 274 100
Ward § Lf 4.6 | 1 254 | 15 ERSRE: 223410 opgl 12 3.05 | 37 039 12 305 394 104}
| Ward 9 7 1.59 | 4 ao0 | 14 178 (0 nod | o fun | 10 270 ] 35 946 11 2.97 ERL 100
Ward b0 | 4 122 ]9 275 | D O | 3 0927 21416 153131 945 9 275 327 100
Ward 11 1 0 000 | 4 292 | 5 165 |1 073 [ 0 000 | 2 46 | 14 1022 |4 2492 137 150
Ward 12 19 424 12 269 | 1] 247 | 4 QA [ 0 000 | 9 200|123 2158 | 8 L.79 446 100
Yohand 13 9 410 000 ]38 19212 O3 | 0 0003 1471 29 1422 | & 204 204 100
Ward 14 12 1201 11 LA 27 271 |12 1.200 [ 5 Q.a0 | 410 4.02 [ 92 034 41 4,12 Q& §00
Ward 13 | 0 0og )0 oo 111 445 | 7 283 | 5 024 162 | 28 11.34 Il 145 247 160
Ward 16 | 0 0000 ERIE 391 |} 078 |0 Q0|5 391 | 19 1484 | 3 2.34 128 100
Ward 17 34 4191 & 2.22 132 Jas |12 148 | 17 2100 13 160 | 86 1060 | 22 271 31 100
| Ward 1§ |1 000 |2 1.40 | 32 5580 006 | 5 087 |12 2049 | 45 753 2 3459 57X i00
| Ward 19 5 nat | 7 0Eh | 21 258119 7341 3 008 | 13 1.60 | 89 1095 [ 28 344 813 104
] Ward 20 ! 2538 [ 4 oad | 1% 3521 4 0944 a9 | 7 164 | 46 LLED | 13 3035 £26 144
| Ward 21 ] 220 8 1.95 (17 415 | 5 122110 20017 171 4 Y122 | a5 3,66 4140 100
[ “ard 22 12 244 | 10 203 | M) 407 | 11 2241 8 la3 | 12 23353 b 77 | k2 244 | aw 100
Woard 23 | 17 425110 349 27 72| 5 .29 140 Doy 7 L7341 35 [ 446 |10 Ta9 | a0z L0
Woad2d 110 457 [0 000 | 8 1654 LEZ |0 0001 4 LEXI 120 el 17 320 1218 1(h}
Waurd 27 | 0 00| 00 |4 2311 G.E5 |0 oo | 2 L7114 123y |2 L7 1113 100
Ward 16 | O 0,00 | 0 .00 | 14 421 |4 i.21 | 2 060 | 8 241 | 34 10 27 13 3,93 RX] 100
Ward 27 |3 12712 Gad | O 000 | 4 169 | 2 084 | 4 1.69 | 21 g Ré B 3.38 227 100
Wi 28 | 1) 4000 000 § 25 5606 |0 0,00 | 20 4.52 | 16 3a2 | 38 2600 12 2.71 447 (JH]4]
Ward M 7 33345 23817 33| 6 286 | 0 OO0 |8 381 | H 952 7 333 210 106
Ward ) 0 L.Og ] 132 336 {13 3ad | 22 a.l16 | 14 320 0 44 1232 | 14 3,82 A57 150
! Tougl 2158 2260 ] 130 1.55 | 400 351 [ 156 1.37 | 112 I 0.95 | 244 2.14 | 1203 | 10.55 | 346 3.03 11401 [ 100

Sonvce: Socro-eoononne sumey by DODC, 2003
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Code:

Appendix 7

Reaesrch Title : Planning of peblic Bus Scrvices for RajShahi City

Department of Urban and regional Planning
Bangladesh Universiy of Engineenng and Technology(BUET), Dhaka
Questionnaire for passenger attitude survey

(for Research Purpose Only)

1 General informabion about the respondent,

Mode of Trip:

Age Sex | ) enpaiton | Origin | Destrnagion |
| | |

Ape code Sex Code Occupation

1 =0-15 | = Male 1 = Service

2=16-30 2= Female 2 = Busincss

3=31-45 3 = Student

4 =45+ 4 = Others

2. Do you think that there s a necessity for public bus service in Rajshatu Ciy”?
a} Yes b) No

3. If ycs, why?
a) Itis cheaper than other mode
by It will reduce the time of trip
c) Itis safer than other modes
d) It will reduce the congestion of traffic

c} It is more convement than other modes
f} Other (Specily)

4. If public hus services are miroduced will you prefer the service 10 vom ¢xisting
made?

3. [fvyes, why?
a) Itis cheaper than other mode .
b) ltwill reduce the ime of inp
¢ Itis saf than other modes
JdY 1wl reduce the congestion of traffic
a] It is more coms emaent thien other inodes

Appendis 7



N Other (Speaify)

If public bus services are introduced how much time arc you willing to wail for a
bus at the bus stop?

a) =10 minutes

by 10-20 minutes

¢} Z20-30 minutes

dy 30+ minules

If public bus services are introduced how much moncy are vou willing to pay/km
of travel?

a) Upto (L50 Tk,

by Upto [.O0TK

o) Uple 1 50k

d) =1.50Tk

[Remarks:

Surveyor's Sipnalures o
Bater oo

o
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