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Abstract 

Transit oriented development (T.O.D.) is one of the most important subjects in 
sustainable urban development. This strategy has been taken for decreasing the 
journey demand especially combining land use and transportation development 
with focus on the land development around railway stations. According to this 
statement, the provision of a station complex is considered as an option for 
approaching a sustainable urban transportation.  
     This paper analyses the spatial organization underground stations after a brief 
defining of transit oriented development. This paper also is going to discuss the 
benefits of a station complex which is made according to sustainable 
development with focus on the economical effects.    
Keyword: spatial organization, sustainability, transit oriented development. 

1 Introduction  

In order to get into economic development, the existence of an inner city rail 
transportation network is considered an indispensable tool for success. Since 
three decades ago forward looking urban designers and urban planners in 
connection with intelligent development in cities, in order to minimize demands 
for daily inner city trips, have put great emphasis on the coordination of land use 
and transportation systems. This idea nowadays clearly implies concentration of 
various daily activities in and around underground or city railway stations.  This 
impact of such magnitude particularly in areas immediately next to the stations is 
quite evident and by passage of time every station creates a magnet of its own 
consequentially ending in gathering up of an assortment of utilities and intense 
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built up around it all relative to the station’s position in the city and on the zonal 
level. 
     Being next to and near the stations facilitates easier access for residential, 
commercial, and service centers while simultaneously helping to save on time 
and expenses. The effects of such advantages in other areas are best reflected in 
increasing of the value of adjoining properties and that means there is possibility 
of gaining new revenues which can be spent on construction and maintenance of 
rail transport systems. Our article is concentrating on an appraisal of 
underground economic impacts on the development in areas situated around 
stations’ circle of influence. 

2 History and definition 

During the Second World War in the United States low density built up and 
development plans inclusive of non centralized utilities formed the method of 
land use in cities. Such a manner of urban development and planning encouraged 
an amazing growth in the number of personal and commercial journeys during 
those years. In recent years the impacts of rising volume of journeys and rapid 
and extensive expansion of cities have created the problem of air and sound 
pollution as well as the rise in the level of greenhouse gases. Now urban 
planning organizations and transport agencies are taking up policies and 
strategies with regard to new approaches to the patterns of built up density and 
appropriate usage of land. 
     Calthorpe in 1993 presented an elaborate picture of transport oriented urban 
development. He has defined transport oriented development or TOD as a space 
or particular limit consisted of high density residential built up, small shops, 
administrative and commercial complexes and other utilities. Stores and service 
centers are situated in its commercial core where on-foot movement up to 600 
meters (or 10 minutes walk) to places of residence is feasible. The transport 
station is right in the center. Utilities inside the core are totally horizontal. 
Apartments and offices are situated on upper floors above shopping centers. 
     Other areas with lower density are within 600 and 1600 meters distance from 
the core .These areas could be used for locating residential suites of various 
sizes, small parks, schools and some light industries. In the design of houses the 
emphasis is on a mixture of traditional and modern characteristics in such a way 
that their easy access to out street parking could be available. Streets in the 
vicinities are mainly corresponding to the network pattern and facilitate access to 
the core by foot or bicycle. 

3 Principles observed in implementation of station complexes 

3.1 Space planning in transit stations 

The principal users of station complexes are pedestrians who travel on foot. All 
inner city journeys also includes elements of walking whether in the beginning or 
at the end of a journey. Therefore space planning for a station complex around 
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light railway lines has to be in such a way that on foot pedestrians could make an 
effective use of it, in other words the maximum distance from the station should 
not exceed a walk of 5 to 10 minutes or a distance of 600 meters. 

3.2 Land use design according to transit oriented 

The design of land use in areas adjacent to light railway transport stations has to 
have the following characteristics:  

• High built up density in working and residential environments 
• Moving journey time to other non peak hours 
• Encouraging the public to use light city train and roads in their journey 

routes 
• Encouraging the distribution of non working hours during the day and 

the week 
• Creating motivation among on foot pedestrians to use stations 

     The various utilities located in this limit includes the following items: 
• High schools and  higher education institutions 
• Residential areas with average and high built up density 
• Small shops 
• Service centers 
• Cultural and entertaining centers 

3.3 Land use combination 

The space allocated to a station has to provide favorable conditions for 
combining residential centers, offices, shopping and service centers. The 
combination of land use could be of horizontal or vertical arrangement in such a 
way that several utilities are located in multi storied buildings or can be scattered 
in various adjacent buildings. The importance of this is derived from the fact that 
in the influence circle of a station it is possible to cover various needs through on 
foot movement. 
 

 
 
  
 
 
 
 
 
 
 
 

Figure 1: Combined land uses around a station in horizontal, vertical 
arrangements and within buildings, floors. 
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3.4 Restraining land uses when not harmonious with transportation system 

Since the major emphasis of station complexes is on transfer transportation and 
pedestrians, it is necessary to prevent the spread of land uses which encourage 
the use of personal vehicles within station’s sphere of influence. Such utilities 
are as follows: 

• Utilities occupying large land with low build up density  
• Utilities requiring large space for guaranteeing the prevention of 

damages to the surrounding environment  
• Utilities requiring the use of private vehicle 
• Utilities which impose limitation on foot access 

     Some examples of these utilities are as follows: 
     Vehicles, centers of service and repair/ centers of sale and purchase of 
vehicles/carwash centers/fuel stations/public parking/small industries/goods 
warehouses/low density commercial centers/low density residential areas. 
     Such areas should not be within immediate reach of station space and the best 
option is keep them off the circle of station’s planning domain as much as 
possible. 

3.5 Improving built up density around station 

Built up density around transit stations should be increased or in other words 
such density must be affected in places where the best access to the rapid 
transportation system is available. Furthermore, high density utilities and 
buildings should rather be located in the nearest points to the city railway station 
building. 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Utilities and buildings of high density near city railway station 
building. 

3.6 Minimizing the impacts of density 

With the increase in density around stations inclination towards living near 
centers situated off this limit grows and therefore some solutions to confront 
such phenomenon have to be found. 
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3.7 Designing good quality routes for pedestrians 

A trouble free and suitable route for making connection by on-foot movement 
should possess the following characteristics:  
     Shortness/ continuity/ obstruction free/ safety/ plainness and clear definition/ 
design based on climatic condition of the city (for example the necessity of 
sheltering people from sharp sunshine). 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Harmonizing general built up density in surrounding area with 

station complex. 

3.8 Compact development structure 

The placement of buildings in a compact space should be managed in such a way 
that any access to them for pedestrians be easy either by main passages or less 
prominent passages needless of long walk from one building to another. 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Compact development pattern for developing station’s 

surroundings. 

3.9 Taking into consideration the climatic characteristics of all seasons 

In designing main walking routes and also transport facilities, sheltering devices 
to protect people from climatic phenomenon’s (sun rays, rain, snow etc…) 
should be taken into consideration. This purpose could be reached by the way of 
constructing closed spaces in stations and covered porches outside. 
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3.10 Placing parking lot in right spots 

The spaces given to parking lots should not hinder the comfortable and safe 
movements of pedestrians within station. The major parking must be accessible 
by main roads and other passages in such a way that they do not come into 
contact with pedestrians, routes. The pedestrian’s passages which may lead to 
transit station, main administrative spaces, and high density residential areas 
must be separated from parking spaces. Parallel to pedestrian’s passages leading 
to transit station, parking lots should be designed and constructed in such a 
manner that passing vehicles traffic could be kept at its minimum in the routes of 
walking public. 
 
 
 
 
 
 
 
 
 
  
 

Figure 5: Appropriate placement of parking lots around station with regard 
to the pedestrian’s passageways. 

4 The goals of constructing station complexes 

The project is concerned with planning for areas adjacent to station based on 
policies and methods of materializing the following key goals: 

• Optimum use of lands around station 
     An optimum use of station surrounding land will support the interests of 
passengers as well as providing groups of local people with a place for launching 
various activities. The other positive effect of station complexes is to make 
ground for redistribution of land exploitation among sections devoted to services, 
employment and building activities in the city. 

• Density growth in the neighborhood of a station 
     Growth in the level of density around stations with regard to resultant 
passenger increase would entail rise in efficiency of stations and would support 
rapid transportation services. 

• A pedestrians oriented  design  
     The station complexes would maintain an appropriate, comfortable, 
straightforward and safe connection among pedestrians in pursuit of supporting 
pedestrian friendly stations and to create motivation for choosing public 
transportation as the means of commute. 
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• Changing every station and its vicinity into an attractive place for 
pedestrians 

     Due to existence of such facilities in the limits of station complexes, every 
space in a station could become an appealing and unique environment in the eyes 
of on-foot visitors and consequently offer revenue generating potentials of 
considerable importance. 

• Parking management and the management of vehicle transportation 
     Designs and architectures in the limits of station complexes are planned in 
such a way that would not allow transportation systems like bus system, private 
vehicles and parking to hinder the movement of on-foot pedestrians and damage 
their heath by creating pollution. 

• Planning in local communities 
     Transportation oriented urban development has to produce some advantages 
for the benefit of local residents. These advantages could consist land use 
increase, appropriate services, building activities of various types, increase in the 
number of transport service options and more compatibility of walking 
environment. 

5 The benefits of constructing station complexes 

5.1 The benefits of constructing station complexes based on principles of 
continuous development 

The benefits of station complexes based on principles of sustainable 
development are shown in the following model: 

Table 1:  The benefits of station complexes based on principles of 
sustainable development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Environment  
 

Decrease in the level of 
greenhouse gases  
Decrease in consumption 
of energy by optimum 
exploitation of land and 
transportation  
Upgrading the quality of 
air. 
 

Economy 
 

Maximum exploitation of 
rapid transportation 
infrastructure. 
Decrease in the level of 
traffic and the consequent 
expenses. 
New formation of 
obsolete or misused 
industrial and commercial 
environment. 

Society 
 

Improving journey 
options via widening the 
variation of vehicles 
Increase in employment, 
service offering and…. 
Balancing periods of 
presence at home and 
work place. 
The health advantages of 
walking in the designed 
areas. 

 © 2008 WIT PressWIT Transactions on the Built Environment, Vol 102,
 www.witpress.com, ISSN 1743-3509 (on-line) 

Underground Spaces I  175



5.2 Environmental impacts 

If we study the question of traveling by private vehicles from the point of view 
of energy consumption we realize that the volume of VMT distinctive in a direct 
way affects the environment of concerned area. The residents of area recognize 
and understand fully the fuel consumption related symptoms such as air 
pollutions; air pollution oriented illnesses as well as negative effect of air 
pollution on the quality of water in the area. 
     Studies show that TOD negative effects in all times are close to 46% less than 
those related to traditional systems of transportation. These effects such as fuel 
consumption, carbon dioxide and carbon black articles environmentally affect 
the health of citizens and damage the beauty of the city. 
     Dissemination of carbon dioxide as a result of fuel burning create urban 
pollutions beyond urban areas leaving negative impression on pastures and the 
climatic conditions. The negative effects left by carbon dioxide on pastures 
equals in value the stretch of woodland which has to be destroyed in order to 
produce fuel. Illustrating negative effects of carbon dioxide in this manner would 
show more clearly negative effects generated by its dissemination through 
burning of fossilized fuels.  

5.3 Economic impacts 

Station complexes produce many economic impacts in societies and cities at 
large. They create extensive variations in residential units which correspond to 
the needs of different generations and their incomes. It also could act as catalyst 
for ever more development of city and the economy. Executors of TOD projects 
benefit from reduction of occupied lands which would otherwise be used as car 
parking lot. On the other hand the residents of the area also benefit from 
reduction of transport costs and consequent rise in their power of spending.  

5.3.1 Short term impacts 
• Saving: Such benefit mainly comes from providing services to greater 

number of people in a smaller area. 
• Savings generated by suitable location: Such benefits are gained by 

creating opportunity for greater number of people to have access to 
essential facilities. 

     In addition to financial gains for local government, also by expansion of such 
a well planned transportation system the following benefits are accessible: 

• Rise in prices of residential lands due to new urban management 
• Rise in prices of residential lands due to accessibility of comfort, 

advanced public transit system and cheaper services. 

5.3.2 Long term impacts 
• Growth in the value of regional assets due to management’s appropriate 

policies which create ground for rise in the revenues derived from tax 
and land value increase 

• Rise in average workforce efficiency 
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• Rise in general efficiency facilitated by creation of high density cities 
and use of efficient systems of transportation. 

• Creating a greater share of regional revenues relative to those of other 
regions by optimum resource management 

• No guarantee could be given for full realization of all above mentioned  
economic benefits but there is no doubt even the realization of even a 
small portion of these benefits could have considerable impacts on any 
region. 

5.4 Appraisal of benefits and impacts of utilizing station complexes 

An appraisal of benefits and impacts of TOD could be studied in the form of two 
main groups. The following table shows the positive impacts of TOD for 
governments and societies: 

Table 2:  The positive impacts of TOD for governments’ societies. 

6 Conclusion 

As explained in the paper the limits of surrounding area around inner city 
stations right from the first phase of implementation could be defined as the area 
of change which in various times relative to created capacities would take in a 
new degree of density and land usage. It is necessary by taking into account the 
goal of logical utilization of created opportunity such changes be settled and 
managed realistically. The recognition of opportunities and capacities for 
organization and planning what inevitably would take place in future is 
necessary and unavoidable. 
     Investment in city railway projects would create ground for various changes 
such as economic developments within stations, circle of influence. These 
developments in a chain of time would bring about rise in the values and also 
would help many changes to appear on the face of urban life. In addition to that, 
investment in the city railway projects would set off space rearrangement of 
areas adjacent to the stations.  

Societies Government
Increase in accessibility of various 
areas by creating byways 

Rise in the number of public 
transportation users 

Improvement in condition of local 
traffic 

Rise in revenues of transport 
orientation 

Rise in high density infrastructures 
and variation in usage of lands which 
help to make optimum use of lands 

Rise in revenues gained from tax and 
profit of urban land development 

Development in economy by 
methods such as increasing the level 
of employment 

Reinforcement of organizational 
relations 
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