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Abstract
New urbanism aims to reform the constructed cities as it seeks to create new and complete cities. The main idea
of transit oriented development (TOD) is manly based on the public railroad transportation as the quickest and
most effective tool in competition with automobiles (car) in order to cause an effective change in the
transportation style and decrease the dependence on cars and horizontal growth of the city. In the current study,
the experiences of the development corridors are analyzed after investigating the transit oriented development
using applied descriptive method and the planning, capitalization and implementation methods are examined
based on the corridor development theory. Types of land use suitable for development including residential,
commercial, educational, leisure time and so are evaluated in terms of establishment and location. Next, the
feasibility of implementation of this method in new spaces created by subway lines in the Mashhad city is
studied. Investigation of one of the urban train lines shows that a station named Koohestan Park (mountain-park)
located in the Vakil Abad Boulevard has appropriate potentials and advantages for corridor development and
urban investments and can contain diverse land uses for orientation toward sustainable objectives. Finally, land
use and market activity in the area around this station are investigated using the SWOT model and the necessity
of investment and creation of corridor development unit is evaluated.
Keywords: accessibility, land use integration , new urbanism, TOD
1. Introduction
By the end of World War II, travel in the large cities was on foot or through transportation. Being close to the
public stations was one of the important features of the real estate which was considered as the minimum
walking distance. Stronger land uses such as stores, schools, employment centers, tend to settle in the vicinity of
transit stations. Residential density across the streets with buses and public transportation increased and it
decreased with increasing the distance from the stations. By emergence of automobile, the relation between the
transportation and land use weakened, since many people start using cars and the effect of walking distance to
the station declined (Lieberman, 1999). Horizontal urban growth with dependency to the automobile has long
been criticized because of degradation of environment, social isolation and economic instability. Broad efforts
have been done since 1970s for transmission from urban development patterns based on the car city which relied
on the low density and suburb development of the separated land uses. Patterns based on the public transit and
the pattern of corridor development was introduced to conduct the urban development around the public
transportation. Hierarchical combination of transit systems including walking and riding and density,
concentration and diversity of land uses around the major transportation lines caused the corridor development to
be considered more than ever (Rahnama, 2013). Desirability of urban development in the vicinity of
transportation facilities can be approved by effective promoting of accesses, life quality and financial
sustainability of the public transportation systems. The basic idea of transit oriented development is that a
suitable combination of transportation access, service efficiency and legible communication network for access
to walking or cycling or avoid from using of cars can direct the smart urban growth to a life-giving society. But,
when the land use- transportation relation (effective- impressible) is relatively spontaneous, this relation requires
public support. Anyway, TOD is established based on the public railroad as the quickest and most effective tool
in competition with automobile to cause an effective change in the transportation style and to decrease the
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dependency to automobile and horizontal growth (Greca et al., 2011).
In Europe, transport stations are not just as points for collecting the passengers, but act as a social center of
excellence that encourage residents and sellers to use public transport by creating compact communities with
different functions. Increasing the public transport in trips within the city, using the land use zoning and planning
tools for easier access to the public transport and preventing the dispersion of the city, increasing the land use
density (business and residential) and density distribution around the public stations are among main taken
measures. TOD planning in every scale creates suitable opportunities for mixed dense development and can be
introduces as an appropriate method to achieve an integrated model between land use pattern and transport
planning around the stations and determining the sustainable manner of transportation in urban areas (Alizadeh,
2013). So that, direct relation is established between the public transport pattern and land use. The main idea was
that more origin and destination points to be located in walkable distance from station and more people use the
stations (Danesh & Mozhdehi, 2008).This type of public transportation covers high density of population (at
least 14 residential units per acre). Another superiority of TOD is that business institutes and other commercial
uses are located around the transit centers. There are adequate walking and riding passages in the vicinity of the
business centers. So that, more attention is paid to cars traffic and pedestrians. However, regional features of
these transit centers ensure the formation of neighbor local centers like TND (Rahnama, 2012).
Mashhad is considered as one of the largest metropolises in Iran with 2800000 population and daily movement
of 550000 passengers by bus and 170000 passengers by train and monthly movement of 3000000 people using
urban train. Study and implementation of modern and efficient methods for urban development have been
always among the main concerns of citizens and managers of the Mashhad. Therefore, the possibility of
implementation of transit oriented development units in one of the urban train stations is investigated in the
current study. Properties and indices of corridor development are examined using the applied descriptive method
and feasibility of performance of this method is performed using SWOT model and required land use study in
one of the high traffic stations of the urban train in the Mashhad.
2. Research Method
2.1 Theoretical Principles
TOD is an approach with emphasis on land uses around a station or transportation corridor and its specific
features are as follows:
Combination of land uses
Average to high density
Orientation of pedestrians
Several options of the transportation
Parking decrease
High quality design
TOD is created within a 4 m radius area and with walking distance of 5-7 min from the transportation center.
This method allows the transportation station involvement in the development. The approach often forms a new
clustered development around one station in a wild or undeveloped land. It uses landscapes, urban furniture,
street lighting and other features of the urban design to encourage the activity of pedestrians in linking the station
with surrounding community. A necessary element of every successful development both in the city center or
each smaller city or village is connection between roads network and adjacent land uses which are accessible by
designing the landscape, sidewalks, roads, information pointers, buildings view, parking strategies and different
kinds of land use. Historically, bus stations can’t make TOD centers, because the routs and stations may change
(EEA, 2007). Another attraction of the railroad transit is that people mainly prefer the train, since it is faster and
more convenient than the bus. When the rail transit is available, most of people will not use their private cars.
This also will create opportunities to construct and develop compact units in the vicinity of stations. Those
people, who live in such compact areas, mostly pay fewer costs for transportation (Norquist, 1999). Obviously,
suitable integration of land use and transportation planning affect the dependence to cars in the cities and help to
reduce it (Cervero, 2002), distribution of owners’ lands and economic activities and creates demand for different
urban operations and then demand for travel. All movement options are influenced by properties of the
transportation services (such as travel time, costs, reliability, convenience) which are available in origin and
destination. Interaction of demand and travel creation determines the traffic current of different certain networks
and accesses from land (Lgnaccolo, Capri, Giunta & Inturri, 2006). Effective access to options of owners’
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position annd economic activities
a
creattes circular rellationship betw
ween the land use and transpportation. The total
pass (km) travelled by bus
b is related tto the total num
mber of busess, travels sequeence, length orr travelled disttance
and the selected methodd. The last 3 caases are severeely affected byy land use. For example, acccess to comme
ercial
locations iincreases the travel
t
repeat. W
When commerrcial locations are at short ddistant away frrom each otherr, the
length of ttravel will be decreased
d
andd very close plaaces can causee the type of trravel to be chaanged into walking
and attracttions of the lannd use combinaation and urbaan design can innfluence the trravel route.

F
Figure
1. The relationship bbetween land uuse and Transsportation
m
Transportaation planners focus on two main issues: ffirst, a way thrrough which chhanges in landd uses can be made
for better ooperation of thhe transport syystem. Second,, method usedd to create desiired changes inn the transporttation
(Greca, et al, 2011). Lannd use densityy along with lland use combbinations, urbaan shape, urbann design, activ
vities
scale, havee generally greeat role in deccreasing the traavel by car andd this role beccomes possiblee by decreasing the
travel repeeat, travel distaance and tend to other optionns of transportt such as walkiing and cyclinng. This will lead to
the new cooncept of transsit oriented devvelopment. Esttablishment off new structurees and reconstrructions within
n and
around thee transportatioon stations by many researcchers has beenn seen as a proomising tool tto halter horizontal
growth annd car expansioon (TCRP Repport, 102, 20004, p.3). How far is walkingg distance from
m a transit station?
Several annswers can bee examined: reesidents coverr one fourth m
mile (400m) ddistance. Userrs will cover more
distance too arrive rail and
a subway sstations (one tthird or half a mile) or 6000-800 m). Soome points ca
an be
mentionedd in this regardd. Firstly, acceeptable walkingg distance cann change depennding on the ttype of settlem
ments.
Walking ddistance can be
b increased inn cities with high dependennce on a secuure transit sysstem and attra
active
walking roouts. Secondlyy, there are som
me evidence thhat users can ttolerate more distances from
m transit stations to
the home compare withh the distancee between the station and sstores, work an
and other impoortant destinattions.
Calthrope,, defines the trransit orientedd developmentt as a mixed ccollection in avverage 2000 ft
ft. walking disttance
from statioon to businesss core. Combinnation of residdential, comm
mercial, adminiistrative, openn spaces and public
use in thee walkable ennvironments oof these spacees makes them
m appropriatee for transportt of residentss and
employeess by public traansit tools, bicyycle and walking (Calthropee, 1993, p. 56)). 2000 ft. is equivalent to 600 m
to the statiion (Greca et al.,
a 2011). The main idea wass that more oriigin and destinnation points too be included in
i the
walkable ddistance from station and m
more people usse stations (D
Danesh & Mojddehi, 2008). T
This kind of public
transportattion covers a very
v
high densiity of populatiion (at least 144 residential unnits per acre). A
Another superiiority
of TOD is that institutess and other bussiness land usees are located aaround the passsage centers. IIt covers this set
s of
commerciaal centers usinng enough num
mber of walk aand ride route, so that moree attention is aattracted to the
e cars
traffic andd pedestrians. However, regional properties of this trannsit centers ennsure formationn of neighborhood
local centeers like TND model
m
(Rahnam
ma, 2011).
Many issuues on corridorr development focused on creeation of residdential developpment projects with differentt uses
and somettimes include job
j creator usees in relative ssmall dimensions. Meanwhiile, more less attention is pa
aid to
the combinnation of leisuure time, culturre and work laand uses towarrd the importannce of main reegional sites. These
T
places are major employyment centers and play greaat role in the eeconomy healtth. Concentratiion of employment
centers in the vicinity off transit stationns can help exxpanding the joob opportunities for those w
without cars such as
low-incom
me workers andd generally bettter mobility aand access to bbroader range oof opportunitiees. Recent rese
earch
of the Minnnesota Univerrsity showed thhat urban trainn stations increease the access of residents close to the sttation
to low-income jobs arouund the stationn by 50 % (Bellzer et al., 2011). Commerciial uses of neigghbor units such as
laundry, caafé and servicees including kiindergarten cann support the ttransit facilities due to beingg close to the get in/
get off plaaces. When largger business fa
facilities includding shopping centers are cloose to the transsportation faciilities
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can conveert to the transportation foccal points. Keyy point for a transit stationn is establishm
ment in vicinity of
buildings eentrance insteaad of locating near the parkinng lot. Schools in every leveel are ideal whhen located nea
ar the
public trannsportation. In industrial uses, just thrivingg cases should be located neaar stations. Lannd use projects and
zoning reggulations that shows such usses and densitties in the vicinity of availabble transportattion lines or sttreets
that becom
mes main pathhs in the futuure, have a loong way aheaad to convert urban spaces to sites in which
w
transportattion has activee participationn with environm
ment. If publicc transportatioon can cover bbroad part of urban
u
trips, urbaan areas can deecrease the prooduction of poollutants and ffuel consumptiion and ignoree more expenses of
required bbuildings and infrastructures
i
in horizontal growth patternns. Above all,, when the trannsportation op
ptions
increase annd costs decreaase, the life quuality developss for citizens of metropolisess (Lieberman, 1999).
Central sttation of Maaryland in Am
merica: transiit oriented deevelopment iss depends onn a strong public
transportattion system wiith high qualitty. Access to thhe transportatiion becomes m
more desirable with the grow
wth of
transit netw
work and lookks more useful in linking peoople to a place that they needd to travel therre in daily sche
edule
(CMTA et al., 2009).

m of Marylandd transit centerr in the Baltim
more State in Am
merica
Figure 2. Strrategic program
l
occupatioonal, recreationnal and sociall destinations which presentt a level of ac
ccess
A transit ssystem must link
adequatelyy to affect thee developmennt and to be aable to compeete with car oownership andd using that. More
M
importantlly, trip destinaations must lonnely create rem
markable oppoortunities, so tthat expansionn of access to them
can make real value for those who aare near otherr stations of thhis system. TO
OD reinforcem
ment in the ce
entral
m and commonn efforts for pllanning in diffferent geograp
phical
Maryland requires changge in the intelllectual system
scales andd among variouus partners. Thhe common effforts currentlyy are emergingg and need to be strengthened to
implementt recent develoopments (CMT
TA et al., 2009)). Now, TOD iis developed inn the Owing m
mills and last stop in
the subwayy line with thee twenty-for hhour high levell of 4700 passsengers is conssidered as the second high trraffic
station of the city. Owinng Mill is deteermined as thee growth centeer and neededd decisions havve been adopted to
develop 188-acre site in vicinity
v
of the ttransit station. 15.1 million $ and 13.1 million$ investmeents are adopte
ed by
Maryland transit organiization and sttate organizatiion. Moreoverr, 16-20 milliion $ are provvided by the state
organizatioon for state college and publlic facilities off library. This sstation created collaboration between Baltimore
state Maryyland transporrtation organizzation and priivate companiies called subbway system. Development with
different uuses around sttation was forrmed with the design form of the city ceenter. The lannd use combination
includes 112000 m2 adm
ministrative spaaces, 495 residdential units, 221000 commerrcial spaces, reestaurant, 3700 m2
public librrary, 5600 m22 training spacce of the Baltiimore state coollege, 250 hottel rooms, andd 5 parking sp
paces
including 11130 parkingg places. Site lands and prooperties belong to the Maryyland transporrtation organization
(MARC) aand is offered to rent for 999 years for devvelopment andd transformed tto the capital aasset for long--term
profitabilitty. The processs of this hugee urban planninng was initiateed for corridorr developmentt of neighbor zones
z
with sociaal, economic annd environmenntal studies in these areas. Study scopes w
were determineed at first by 400 m
radius circcles with a staation in the ceenter. Above m
mentioned areaas are studiedd in terms of eemployment sttatus,
income levvel, social andd economic neeeds of residennts and field w
works have beeen done. Nexxt, basic tabless and
maps are pprepared on thiis basis. After examining all effective indicces in stations and scoring alll privileges, a total
score is obbtained from every station thhat would be pprepared for finnal decision m
making on the iinvestment rate
e and
prioritizingg. Finally, a deevelopment coorridor can be pplanned and inntroduced conssidering the prroximity to suiitable
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stations wiith high investtment capacityy (CMTA et al., 2009).

Figuree 3. Development corridor prroject map in tthe Maryland uurban train axis
3. Researcch Results
3.1 Examinning the Possiibility of Corriddor Developm
ment in Stationss of the Urban Train in Mashhhad
The Mashhhad city has 700 km passsages within the city and 300000 privaate vehicles. Currently, 170000
passengerss are daily trannsported usingg urban train oof the Mashhadd (transportation industry, 2014). This city
y has
3.5 millioon transportatiions every yeear and it willl reach to thhe 5 million per day durinng 10 next years.
y
Compreheensive studies of the Mashhhad transportaation during 19994-1999 andd studies on development of rail
transport dduring 2002-22004 were doone by the traansportation rresearch instituute of the Shharif Universitty of
Technologgy. According to the studiess, Mashhad neeeds four subw
way lines and the studies arre approved in
n the
Traffic Coouncil of the province and were introduuced in higherr council of ttraffic in citiees of Iran cou
untry.
Considerinng the presencce of new citiees such as Golbahar in the nnorth and Binnalood in the ssouth, expansio
on of
subway linnes to these citties is also preedicted and it ppassed the appproval process.. Based on thee expressions of
o the
research teeam of the prooject, investm
ment method iss in the form oof using of finnancial creditss and based on
n the
Sharif univversity studiess, if this projecct is implemennted, it will atttract almost 300 % of the travvels within the
e city
(Hamshahhri, 2009). Acccording to the comprehensivve studies of tthe Mashhad ttransport, totall daily trips off this
city equalss to 3663354 inn 2006 and 42244504 in 20111 and will be bbeyond 52000000 daily trip inn 2016 and if urban
u
train line iin daily trips iss not replaced,, production of CO in peak ddays will reachh from 56 ton per day in 2011 to
higher thann 82 ton in 20025 (Sanati Shharif, 2008). Vaakilabad Bouleevard is considdered as one oof the most popular
routs attracctive for trip inn the city.

Figure 4. Deesigning the sppecific bus andd other public ttransit means ((Sanati Sharif,, 2008)
Route of line 1 of the Mashhad urbban train is frrom Shahid H
Hasheminejad airport to the end of Vakillabad
Boulvard w
with the lengthh of 25 km. exxecutive operaations of 19 km
m of this route (Nakhrisi to Vakilabad) sttarted
from Deceember, 2008 annd 10.5 km of this route withh passed in a shhallow undergground tunnel aand 8.5 km in a flat
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route. In thhe primary 9 km
k which starrts from the ennd of Nakhrisii Street, there is next lines sstand (mainten
nance
center) at the beginningg of central staand (Depo-Easst) in additionn to the stand of line 1 (Maashahd and sub
burbs
train, 20144).

Fiigure 5. Generaal scheme of thhe rail lines syystem in Mashhhad (Mashhad and suburbs trrain, 2014)
This line ccuts the line 2 in the Taqiabbad Square. R
Route length iss 19 km from east to west aand vice versa
a and
contains 22 stations incluuding 11 subw
way station andd 11 ground staations. Maxim
mum speed of trrain is 80 km/h
h and
average sppeed is 36 km/hh. the capacityy of passenger transport is 200000 people peer hour in everry direction an
nd the
area of acqquisitioned lannds is 46 hecttares. Ground stations in thee route of Melllat Park to Vaakilabad includ
de 11
stations ass follows:
Mellat Paark, Kosar, Hashemie,
H
Daaneshamuz, D
Daneshjoo, Saddaf, Tarbiat, Eqbal Lahooori, Namayesh
hgah,
Koohestann Park, vakilabbad.
Accordingg to the data published
p
from
m Mashhad urbban train comppany, only ecoonomic activitiies and auctions in
above menntioned stationns include indeependent businness units whicch are located inside the stattion space and
d will
not signifiicantly affect the
t environmeent around the station. For eexample, only one business unites with 12
2 m2
area is obsserved in the auction
a
table oof the urban trrain in the direection of Koohhestan park staation. Accordin
ng to
the principples of TOD, a space with 4000 m radius caan be considereed for every staation based onn the walkable form.
These form
ms for the line 1 of the urbann train in the Va
Vakilabad Boulvvard axis can bbe seen in the Figure 4.

Figure 6. P
Primary schem
me of the devellopable transit oriented units in the route of Mashhad Vaakilabad urban train

164

mas.ccsenett.org

Modernn Applied Sciencce

Vol. 11, No. 1; 2017

Scrutiny oof developmennt unit in the fo
form of walkinng with 400 m radius and deesigning the suuitable surface
es for
establishm
ment of mixed land uses in hharmony with eeconomic statuus and directinng some activiities and reside
ential
complexess toward these centers, it is ppossible to achhieve mentionned policies in TOD. For instance, last stattions,
especially Koohestan Paark are investiggated consideriing the area off wild and undeeveloped landss of this rail ro
oute.
3.2 Investiigating the Kooohestan Park SStation
It is penultimate stationn in the Valilaabad Boulvardd route located in the threee-way of the V
Vakilabad Torrqabe
Shandiz before the Parttoee Bridge. M
Mountain parkk and amusement park landss are in the soouthern side of
o the
station andd there are larrge wild lands after them whhich lead to thhe Pardis townn. In the northhern side, there are
wild landss belongs to thee Saderat Bankk and Vakilabaad city after Namayeshgah B
Boulvard and ssome wild land
ds are
in the vicinnity of the cityy.

Figure 7. A sample of
o developable surface (with 400m radius) around the Kooohestan park sstation for TOD
D
(muniicipality, 2014))
Lands in tthe southern side
s
of the staation are oftenn wild (unutilized) with touuristic land usse and the pric
ce of
northern laands around thhe industrial toown of Vakilabbad have not yeet increased reemarkably for sseveral reasons and
have not bbeen not entereed the Stock Exxchange.

Figurre 8. Aerial im
mage of the stattion site and loocation of surroounding areas
o the
Vakilabad city with almoost organic andd rural texture and 18-19 hecctares area is located in the nnorthern side of
165
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station and upstream of the rail route of the urban train. In the eastern part of the station, there are wild lands
with 18 hectares area between the Namayeshgah Boulvard and Vakilabad city that its land use was mentioned in
the master residential plan. In the western part, theer are wild lands with less than 18 hectares area and relatively
high slope between residential lands and coastal route of the river. Touristic land use is considered for them.
There are large wild lands in the southern side of the urban train rail stretching up to the Vakilabad mountain
ranges and Koohestan Park. They have touristic land use and the area equals to 37 hectares. These lands lead to
the Vakilabad Boulvard from north, to Koohestan Park from south, to residential complex of Pardis from east, to
Vakilabad Park and river from west.
The corridor development unit opportunity is evaluating the development unit potential in a given station. There
are two key sets of indices to evaluate opportunities:
The opportunity of lands: if there are lands available for development, in the form of wild lands, previously
developed lands or public property.
Market activity: if there was previously business activity in the form of construction permits, increasing the sell
or rental amount or high volume of transactions for development activity?
Analysis of Koohestan Park station condition is summarized in the SWOT table.
Table 1. SWOT table, land uses and market activity in the koohestan park station
field

Lands and
land uses

Market
activity

strength
-Prediction of
Spending leisure time
land uses in detailed
scheme in vicinity of the
station
-Presence of
residential
complex in the design
range
-Proximity with rail
transit axis as powerful
agent of urban access
Welcoming the
Koohestan Park and
Vakilabad Park in the
urban scale

weakness

opportunity

threat

Presence of urban
organic and
worn-out texture
of the Vakilabad
in the northern
part

-Wide wild lands, ready
for development
-Natural landscape of the
lands surrounding the
station
-Proximity to the
Vakilabad forest park and
Koohestan Park

Lack of urban
equipment and
installations in the
southern side due to
lack of
development

Lack of attractive
settlements after
the Koohestan
Park station in the
route 1 of the
urban train

-Presence of major
owners in a part of
northern lands
-Presence of topography
attractions and natural
landscape in the region

Financial weakness
of residents of
Vakilabad city in
some parts

4. Conclusion
TODs are ability to direct development to the prone urban points in addition to the focus on walking and public
transportation. Many powerful new facilities are created along with the traffic privileges in citizens’ transport by
public means through the capable rail transit system for urban development and job creation in cities. In
Mashhad city which is considered mainly as a pilgrimage city with touristic services in which the importance of
TODs looks more than other cities. Hence, increasing the economic and social studies in the margin of urban
railway and directing the investments to new corridor systems are extremely effective in revitalizing and
strengthening the development projects and using successful experiences of many developed countries for
progress and job creation in metropolises. Investigating the first railway of the Mashhad shows that stations
located at the end of route (Koohestan Park station) is able to establish corridor development with suitable
privileges because of strong characteristics and potentials.
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