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ABSTRACT
Urbanization is an unavoidable outcome of economic development, refers to the shift from a rural area to urban area
which cause serious pressure of traffic congestion, pollution and other related problems. Dispersion of urban land use
over large areas leads to longer commutes thus increased car dependency causing traffic congestion, poor air quality
and finally urban decay. The urbanization is mainly due to industrial activities in urban areas. The settlements of lower
category like towns, cities and villages in the influence area of such cities serve as residential location for spilling
workers of the metropolitan cities. This will increase in travel requirement in terms of higher volumes and trip length. In
order to ensure balance mode share with greater use of public transport, it is essential to develop Transit Oriented
Development for sustainable urban growth. Surat is one of the fastest growing cities with growth rate of 55.29 % in 2011
with the rise of population from 24, 33, 785 in 2001 to 44, 66, 826 in 2011. So in Surat city, due to increase in population
use of private vehicles is also increase which result in pollution. To overcome this behavior of population and to see the
planned development, the present study aims to develop TOD based land use planning for the stretch of Hazira – Adajan
which is at peri – urban area of Surat City. According to trip generated by proposed population of study area, transit
planning is proposed for study area. After TOD based proposal in Surat, preferences and willingness of people of Surat
city toward TOD area is check by Home Interview survey. Result of that survey conclude that the people of Surat city
wants to prefer to live in Transit Oriented Development Area i.e. mixed land use and they believe in encourage use of
public transport and reduce private vehicle. They also prefer to live in high density high rise building.

Keywords: Transit Oriented Development, mixed land use, transit planning

INTRODUCTION
“Moderate to higher density compact mixed-use development, located within an easy five to ten minute
(approximately 400m to 800m) walk of a major transit stop. TOD involves high quality urban development
with a mix of residential, employment and shopping opportunities, designed in a pedestrian oriented manner
without excluding the automobile. TOD can be new construction or redevelopment of one or more buildings
whose design and orientation facilitate the use of convenient and sustainable modes of transportation,
including public transit and Active Transportation.” The present study focus on the mixed land use planning
using high rise high density concept by Transit Oriented Development around BRTS. Surat has already
proposed FSI of 4 along the BRTS route up to 250 m and also in Ahmadabad will consider 4 FSI along BRTS
route. Based on that, we have considered 4 FSI up to 250 m for the present study. The entire study area was
divided into 2 zones: i) Zone A: Residential zone with mixed land use has proposed and the planning of that
area would discourage personal vehicle usage ii) Zone B: Residential zone with public and commercial
facilities. The transit planning was also carried out based on the need of people by considering the trips and
vehicles generated on the basis of past study. The entire Planning was checked for the sustainability and
promotion of NMT by providing walking zones and green spaces.

PROBLEM DEFINITION
To overcomes the problem of sprawl,population growth and to see the planned development in stretch of Surat
city. Present study is taken up to develop mixed land use planning proposal and possible impact of
development.
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The following issue that addressed in the Study:

 Surat is becoming mega city. Hence, job opportunities and wide scope are available for people, who like a
magnet, attract the people. This migrant people want to stay within a city which cause inner city into
congested and unhygienic to live. On the other hand, the outskirts of the city have to potential to
accommodate the migrants, but it requires good accessibility and congestion free network.

 To balance the development of Surat City, provide new wide and efficient road network.
 Minimize the traffic problem in inner city: Urbanization and industrialization are the most significant

features which boost the traffic problem in the city which increase the usage of private car which results in
pollution and congestion.

 Provide direct approach to basic facilities, industries and save the cost of fuel. It also promotes high FSI
development and encourages mixed use development.

OBJECTIVES
To satisfy the present need of overcrowded population of Surat and to plan the land use to control the
development, the present study is carried out with following objectives:

• To propose land use planning based on TOD approach for study area.
• To draft transit planning proposal.

• To check preferences and willingness towards TOD area.

STUDY AREA:
The study area selected for the TOD proposal is Hazira – Aadajan Road which is one of the major roads of
Surat City of total length of 14 km. The road is 60 meter wide which meets 90 m wide proposed Outer Ring
Road at Ichchhapore. The stretch selected for study is between Pal Gam to Ichchhapore. The study area is at
periphery of Surat City, called as peri – urban area which can be developed for future expansion due to high
urbanization and migration rate. The site is Greenfield which has vacant and agricultural land.

Figure 1 Existing road network of study area

LAND USE PLANNING PROPOSAL
Without disturbing the existing structure new developments are proposed on open land of SUDA area. Land is
divided into zones like residential, entertainment, commercial, institutional and housing for LIG and EWS.
The development of the residential area is further divided according to the households’ socio economic
category like HIG, MIG and LIG.
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Planning proposals along the corridor considering average 500 meter access distance from the corridor to
center of zones on both side of the corridor are developed. Based on FSI, we prepared one model for the study
area and that model can be divided into two zones: Zone A & Zone B. Zone A is Urban Transit Zone having
high i.e. 4 FSI and Zone B having 3 FSI value. The zone division is at every 250 m from the 60 m wide
Adajan – Hazira Road. The following  figure shows  the 2 zones and block indication.

Figure 2 Proposed block details
Area for residential zone is proposed such that gross density up to 250 is 1001 ppha and between 250 – 500 m
it is 792 ppha.

Table 1 Proposed population and density of block

Block A Block B Total
Population 223126 175930 399056

Area 223 222 445
Density 1001 792 897

The figure shows the detail land use planning of study area up to 500 m. The land use includes residential,
commercial, public and open spaces.

Figure 3 Proposed Land use plan
Total population for study area is 399056. Proposed land area and population distribution for different income
is shown in table:
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Table 2 Population Distribution for Different Income Groups

Area (Ha) Total Population %

Block A 223.00 223126 50.11

Block B 222.00 175930 49.89

Total 445.00 399056 100.00

The number of household and household density per Ha for study area is shown in table 3.

Table 3 Household Distribution for Different Income Group

Total Household HH Density per Hector

Block A 44625 200

Block B 35186 158

Total 79811 359

TRANSIT PLANNING PROPOSAL
The travel demand forecast in the study is made by considering the work Trip, education trip, other trip and
total trip rate. Average household size has been taken as for HIG, MIG, LIG 4.3, 4.5, 5 respectively. The
purpose wise daily trip per person for entire Surat City is shown in table below:

Table 4 Purpose wise trip/Capita/day

Zone no. Work School Shopping Recreation Social Others Total

CZ 0.96 0.52 0.11 0.06 0.05 0.004 1.72

NZ 0.72 0.37 0.12 0.06 0.13 0.004 1.4

EZ 0.9 0.38 0.08 0.04 0.06 0.007 1.48

SZ 0.68 0.33 0.07 0.02 0.04 0.011 1.15

SWZ 1 0.59 0.14 0.07 0.05 0.006 1.86

WZ 0.88 0.75 0.23 0.05 0.13 0.045 2.09

SEZ 0.92 0.47 0.08 0.05 0.03 0.003 1.55

City level (2011) 0.87 0.49 0.12 0.05 0.07 0.01 1.61

(Source: M.Tech Dissertation of Mr. Ashish Vagani)
Table 5 Purpose wise Trip Rate for Study Area

Purpose wise Trip Rate

Purpose Trip Rate

Work 4.35

Education 2.45

Shopping 0.60

Recreational 0.25

Social 0.35

Other 0.05

Total 8.05
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Trip generation provides the linkages between land use and travel. On the basis of Purpose wise Trip rate and
number of Household. Table 6-2 shows the Daily trip generation for study area.

Table 6 Daily Trip Generations per Household for Study Area

Work Education Shopping Recreational Social Other Total

Block A 198926 112039 27438 11433 16006 2287 368127

Block B 154837 87207 21357 8899 12458 1780 286537

Total 353762 199246 48795 20331 28464 4066 654664

Table 6 Purpose wise Peak Hour one Directional Daily Trips

Work Education Shopping Recreational Social Other Total

Block A 9706 5467 1339 558 781 112 17962

Block B 7653 4310 1056 440 616 88 14162

Table 7 Mode wise trip/Capita/day

Zone no. 2W Auto 4W BUS Cycle Pedestrian Total

CZ 0.92 0.31 0.15 0.05 0.04 0.24 1.72

NZ 0.67 0.21 0.13 0.03 0.04 0.33 1.4

EZ 0.7 0.29 0.06 0.03 0.09 0.302 1.47

SZ 0.61 0.21 0.03 0.03 0.05 0.234 1.15

SWZ 0.9 0.27 0.36 0.06 0.008 0.257 1.86

WZ 0.91 0.5 0.12 0.08 0.17 0.311 2.09

SEZ 0.63 0.31 0.24 0.04 0.05 0.278 1.55

City level 0.76 0.3 0.16 0.05 0.06 0.28 1.61

(Source: M.Tech Dissertation of Mr. Ashish Vagani)
Table 7 shows the mode wise trip/person per day at city level. It is evident from this that the maximum person
trips are by personalized mode of transport. Trip by 2W is maximum in Surat city. Trip by public transport
like auto, bus and cycleis 0.3, 0.05 and 0.06 trip/capita/day.

Considering the trip/capita/day by Bus, auto and cycle at city level, trip generation by use of public transport
for the study area has been calculated. The total trip by bus, auto and cycle is 0.41.For the study area purpose
wise peak hour one directional daily trip is 32, 733.

So trip generated by public transport for the study area is = 32,124 X 0.41 = 13,170

The passenger capacity of BRT depends on the frequency of service, speed of travel, number of stops, and
vehicle capacity. BRT services using standard buses operating with headways of less than one minute, and
limited stops, can carry upwards of 7,000 passengers in the peak hour / direction. By using higher capacity
buses (120 to 200 per vehicle) a BRT service could accommodate from 10,000 to 15,000 peak hour
passengers in the peak direction.
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The peak hour peak direction passenger volumes are ranges for study area is around 13,170. So, we proposed
articulated bus of capacity 200 per vehicle with minimum headway of 1.2 min. So we are trying to move
13,170people an hour at peak times we need 53 BRTs running one every 1.2 minute.

The Bus Transit System is proposed for the study area which has 60 m wide road. The proposed land used
pattern of the corridor will result in to the travel pattern with average journey length of 7.5 km. The
corresponding journey time for BRT comes out to be 18 min with station spacing of 600 m and corresponding
time is 1.2 min. The proposed characteristics of BRT as shown in table:

Table 8 Proposed characteristics of BRTS for Study Area

Sr. No. Characteristics BRT

1 Type Category - B

(Articulated Bus)

2 Lane Width (Meter) 7

3 Station Spacing (Meter) 600

4 Maximum Speed (kmph) 60

5 Average Operating Speed (kmph) 25

6 Passenger Capacity (Passenger per Vehicle) 220

7 Minimum Headway (minutes) 1

8 Vehicle per Transit Unit 2

9 Service frequency per direction(min) 60

10 Line Capacity (population/Hr.) 13,200

11 Avg. Journey length (km) 7.5

12 Avg. Journey Time (min) 18

For the study area population, the transit trips during peak hour in peak direction along the corridor are13,170.
So it is recommended to propose BRTS for the stretch of 7.5 km study area.

For the stretch of 7.5 km, total BRT station is 12 at a distance of 600 m. The location of BRT station shown in
below figure:

Figure 4 Location of BRT station

CONCLUSION:
Surat is a major urban center of whole South Gujarat region, having highest growth rate but it is lacking from
some of basic component. With the rapid urbanization, increaseprivate vehicle result in vehicular traffic in the
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past few years has caused severe stress on city’s transportation systems. The proposal of TOD based mix land
use development will lead to attract the people around transit station which reduce the traffic congestion in
CBD area and entire Surat city. City having major congestion and traffic problem in CBD area and have
overcrowded population which will shift to the periphery of the city area.

The proposed TOD based land use planning gives compact, mixed- land use planning which reduce use of
private vehicles and encourage mass transportation.

Transit planning will give efficient public transportation system which will promote mass transportation as in
the study area. TOD based land use planning will motivate mass transport system and reduce private vehicles
which will save time, money and fuel as well. It will reduce CO2 emission in environment.
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