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ABSTRACT 

Urban transportation systems are wilting under the pressure of ever growing demands on inadequate 

street network. Traffic management is the application of sound management principles and practice to 

optimize the use of existing road network with a view to improving traffic flow and road safety without 

impairing environmental quality. With the advent of information technology and its fast changing nature, 

it has become imperative to make use of better and more efficient techniques of planning. To study the 

effect of the Transportation System Management (TSM) measures one needs to have a clear view of the 

flow patterns, locations, as well as existing road network and must be able to analyze the attributes 

related to them. Geographic Information System (GIS) helps to do these things effectively and 

efficiently. GIS is used to the study the effect of TSM measures. Study area road network and location of 

important places are added as layers. Attributes are added in the form of databases from which one can 

retrieve data by making queries. Conversion of one-way streets, diversion of traffic, odd-even vehicle 

restrictions, parking management, effect of ring roads, and overall improvement in the network are 

studied with the help of GIS. ArcView and Avenue are used for the development of this package 

 

INTRODUCTION 

In the process of urbanization, demand for 

travel is increasing at a steep rate. Traffic 

congestion is a critical problem in urban areas. 

The existing transportation systems are requiring 

expansions to cope with demands. It is not always 

fruitful to expand the transportation systems, if 

the demand is not satisfactorily met by the 

existing capacity. It is prudent to optimize the use 

of existing transportation system by certain 

management techniques. These techniques are 

popularly known as TSM (Transportation Systems 

Management) actions, a package of measures to 

optimize the use of transportation systems. 

Transportation Systems Management (TSM) is a 

way of planning for surface transportation that 

aims to create system-wide improvement through 

small improvements that yield large results. 

Transportation Systems Management as a concept 

has been a part of transportation planning for 

more than twenty years, but today’s climate of 

aging infrastructure and dwindling funds 

underscores the importance of putting limited 

transportation dollars towards their best use, and 

TSM is regaining recognition as a very important 

concept in transportation planning. 

Present day traffic management is aimed 

at management of the person trip within an 

environmental context. Reduction of congestion 

(optimize use of highway capacity and control of 

trip making to keep traffic flows within that 

highway capacity), improvement of public 

transport (provision of improved public transport 

facilities and priorities, that influence the modal 

choice, as far as possible), building road safety 

into highway developments (accident analysis and 

identification of hazards so that elimination of 

such hazards can be incorporated in plan 

proposals and improving the environmental 

values) are considered to be the objectives of 

Transportation System Management.  

Maintaining and/or improving the quality of 

transportation services on the existing system, 

increasing the efficiency of the existing 

transportation system in the immediate future, 

minimizing the cost of improving the quality of 

service, and the efficiency of existing 

transportation system, minimizing the undesirable 

environmental impacts of the existing 
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transportation facilities and services and 

promoting the desirable social and economic 

impacts of the existing transportation facilities and 

services and minimizing the undesirable ones are 

the goals of TSM. 

 

LITRATURE REVIEW 

The transportation system is reaching the 

limits of its existing capacity due to the increasing 

demand for transportation caused by changes in 

activities, increasing prosperity and economic 

growth. On December 9th, 1868 the first traffic 

light, manually operated by a policeman, was 

installed near the Houses of Parliament in London. 

Since 25 years traffic management systems on 

motorways are deployed. In a wider context, 

traffic management systems are part of the 

Intelligent Transportation System (ITS). The goal 

is to improve the transportation system by making 

it more effective, more efficient and safer. The 

various TSM actions are reviewed 

 

• Dr. S. Moses Santhakumar et al. (2003) 

have presented about Conversion of one-way 

streets, diversion of traffic, odd-even 

vehicle restrictions, parking management, 

effect of ring roads, and overall 

improvement in the network are studied with 

the help of GIS. ArcView and Avenue are used 

for the development of this package. For the 

purpose application of TSM measures, 

forecasting of future traffic and capacity 

calculation for different road links are made 

 

• P. Partheeban (2002) has presented a PhD 

Thesis on “Evaluation of Transportation System 

Management Techniques using GIS”. For the 

case study of Tiruchirapalli city, a GIS Based 

Transportation System Management 

(GTSM) has been developed in visual BASIC 6.0 

with MS Access as backend to plan and analyze 

the various TSM measures in GIS framework. 

GTSM is a GIS software package developed to 

support TSM measures. GTSM has spatial 

databases on road networks, information 

systems, minimum path routes, bus stop 

locations, traffic assignment and TSM options. 

• Steven I. Chien and J. Luo (2003) have 

discussed on dynamic ramp metering control 

model developed to maximize the total 

throughput with simultaneous perturbation 

stochastic approximation (SPSA), subject to 

the constraints of link densities, capacities, 

and feasible range of metering rates. The 

optimal metering rate depends on the 

relationship among upstream demand, 

downstream capacity, and the traffic volume 

entering the freeway from the ramp. As the 

analyses conducted in this study, the SPSA 

algorithm has been applied to optimize the 

ramp metering control problem subject to the 

queue storage area on ramps and time varying 

traffic condition. The total throughput can be 

increased without significantly increasing the 

delay. The benefit of applying the developed 

dynamic ramp metering control model has 

been compared other control strategies, such 

as Speed Control, Demand/Capacity Control, 

and Gap Acceptance Control. 

• David Cuneo et al (2004) have presented 

methodology and case studies for a system-

wide evaluation of an integrated traffic control 

and route diversion strategy. Experiments are 

performed for the Central Artery/Tunnel 

(CA/T) network in Boston and use a 

microscopic traffic simulator to test and 

evaluate the traffic control design. Two case 

studies are presented. One places an incident 

in a weaving section and uses control designs 

comprised of lane control signs (LCS), variable 

speed limit signs (VSLS), ramp meters, and 

route diversion for incident management. The 

other case places an incident in a tunnel, and 

uses controls comprised of LCS, VSLS, and 

route diversion to a parallel tunnel. The 

experiments demonstrate that the simulation 

laboratory can serve as an effective tool for 

evaluation of integrated Dynamic Traffic 

Management Systems (DTMS). 

METHODOLOGY 
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GIS BASED TRANSPORTATION SYSTEM 

MANAGEMENT (G-TSM) 

The study is aimed at appreciating the 

application of Transportation System Management 

actions for improving the traffic operations and 

enhancing safety on a selected corridor. On the 

basis of findings of the study, the necessary TSM 

actions have to be identified. It is hoped that 

when these TSM actions are implemented, traffic 

operations would improve significantly and help in 

enhancing the efficiency and safety. Application of 

these TSM Actions will also reduce the travel time, 

congestion, and fuel consumption. So from user 

and system prospective, after the implementation 

of the suggested TSM actions, it will not only 

reduce the individual’s travel time but also reduce 

the total travel time spent in that particular 

network due to the elimination of the congestion 

problems. So, it will lead to the smooth and free 

flow traffic operations and also will reduce the 

environmental pollution. 

To study the effect of the Transportation System 

Management (TSM) measures one needs to have 

a clear view of the flow patterns, locations, as well 

as existing road network and must be able to 

analyze the attributes related to them. Geographic 

Information System (GIS) helps to do these things 

effectively and efficiently. The road network 

between Ameerpet and Kukatpally has been 

selected for study of TSM measures. GIS is used 

to study the effect of TSM measures. The road 

network and location of important places are 

added as layers. Attributes are added in the form 

of databases from which one can retrieve data by 

making queries. Truck restriction, Auto restriction, 

parking management and overall improvement in 

the network are studied with the help of GIS. 

ArcView and Avenue are used for the development 

of this package. The study methodology adopted 

is presented in subsequent articles. 

ROAD CAPACITY CALCULATION 

Capacity of all the links are made with three 

different categories:  

1. Capacity with parking  

2. Capacity with restricted parking  

3. Capacity without parking  

The capacity for the urban streets is calculated 

using Equation 3.1., derived from Appendix F- 

Estimation of Capacity for Canamax corridor, 

United States. This equation is developed for the 

capacity estimation of urban signalized streets. 

(http://www.canamex.org/PDF/AppendixF_Estima

tionofCapacity_Guaymas-TucsonCorridor.pdf) 

 

The capacity is calculated for a single lane using 

the following equation, 

CA = 1900 * N * fW * fHV * PHF * g/C                                                                   

(3.1.)     

Where: 

CA = intersection approach capacity 

PCU/lane/hr 

N = number of lanes on the segment (one 

direction) 

fw = adjustment factor for lane width 

fHV = adjustment factor for heavy vehicles  

PHF = Peak Hour Factor (0.88 for rural, 

0.92 for urban condition) 

g/C = effective green time-to-cycle length 

ratio. (0.55 for principal arterials,  

         0.45 for minor arterials, 0.40 for 

collectors)                          

 fw = 1 +
(𝑤−12)

30
                                                                             

(3.2.) 

 

 fHV =
100

100+𝐻𝑉(𝐸𝑇−1)
                                                                                       

(3.3.) 

Where: 

w = lane width 

ET = passenger car equivalent for trucks and 

buses 

HV= percentage heavy vehicles 

Note: The g/C ratio default values given above 

attempt to account for, in a general way, the 

presence of exclusive turn lanes and phases. 

 The capacity per one metre effective width of the 

carriage way is computed dividing the Approach-

Capacity by Lane-Width. Then the capacity for the 

complete effective width of the carriage way is 

calculated using the following equation, 

Capacity = Effective width of road way * Capacity 

per one metre effective width of the   Carriage 

way in PCU/hr 

        

To obtain the effective width of road, road 

inventory survey was conducted and total width 
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(after encroachment) and parking width are 

measured. For the different cases the effective 

width is taken as, 

 

• Effective width with parking = Total width – 

parking lane width                           (3.5.)                            

• Effective width without parking = Total 

width                                                        

(3.6.) 

• Effective width with restricted parking = 

Total width – parking width allowed     

(3.7.) 

The width of parking allowed is computed by 

adopting the following four conditions: 

Total road width (m) Parking width allowed 

(m) 

Less than 5 m 0.0 

>5 m and <= 10 m 2.0 

>10 m and <=15 m 2.5 

Greater than 15 m 3.0 

GEOGRAPHIC INFORMATION SYSTEM (GIS) 

GIS is a system of hardware and software 

used for storage, retrieval, mapping, and analysis 

of geographic data.  Practitioners also regard the 

total GIS as including the operating personnel and 

the data that go into the system.  Spatial features 

are stored in a coordinate system 

(latitude/longitude, state plane, UTM, etc.), which 

references a particular place on the earth.  

Descriptive attributes in tabular form are 

associated with spatial features.  Spatial data and 

associated attributes in the same coordinate 

system can then be layered together for mapping 

and analysis.    GIS can be used for scientific 

investigations, resource management, and 

development planning. 

GIS differs from CAD and other graphical 

computer applications in that all spatial data is 

geographically referenced to a map projection in 

an earth coordinate system.  For the most part, 

spatial data can be "re-projected" from one 

coordinate system into another, thus data from 

various sources can be brought together into a 

common database and integrated using GIS 

software.  Boundaries of spatial features should 

"register" or align properly when re-projected into 

the same coordinate system.   Another property of 

a GIS database is that it has "topology," which 

defines the spatial relationships between 

features.  The fundamental components of spatial 

data in a GIS are points, lines (arcs), and 

polygons.  When topological relationships exist, 

we can perform analyses, such as modeling the 

flow through connecting lines in a network, 

combining adjacent polygons that have similar 

characteristics, and overlaying geographic 

features. 

ARC VIEW GIS 

ArcView GIS is a desktop geographic information 

system (GIS) from Environmental Systems 

Research Institute, Inc. (ESRI). It is a database 

that links information to location (it connects the 

what to the where), allowing us to see and 

analyze data in new and useful ways.  

A map, chart, and table have been used to depict 

migration patterns in the countries and cities of 

the world.  The ArcView interface consists of 

windows that present information in different 

ways. Rows of menus, buttons, and tools at the 

top of the main application window allow us to 

view and perform analytical operations on the 

data in the database.  

 

DEVELOPMENT OF G-TSM 

A GIS Based Transportation System 

Management (G-TSM) can be developed, to plan 

and analyze the various TSM measures in GIS 

framework. The spatial databases on road 

networks, information systems, minimum path 

routs, bus stop locations, traffic assignment and 

TSM options can be included in G-TSM. The road 

network between Ameerpet and Kukatpally is 

taken as one of the spatial databases in this study 

as shown in Figure 5.2. In this study ArcView and 

Avenue are used for the development of G-TSM. 

The graphical display permit better visualization of 

network traffic flow changes in an efficient way. 

G-TSM can be fully integrated with GIS functions 

for improved performance and ease of use, so 

that it can be used for transportation planning and 

operation. The short-term, the medium and the 

long-term TSM measures can be studied with the 

help of G-TSM. 
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Avenue scripts are used to modify the various 

features of ArcView according to the needs and 

requirements of the project that is carried out in 

GIS environment. In this study of TSM, a drop 

down menu for finding the LOS is created in 

ArcView using Avenue script. Avenue script is 

written to indicate the selected LOS for a Theme 

that is active, for example: the LOS-B after 

Parking Management over a road network can be 

visualized by making the Parking Management 

Theme active and selecting option ‘B’ from the 

dropdown menu LOS in the menu bar of ArcView 

 

CONCLUSIONS  

Various feasible TSM measures are applied for the 

improvement of each link to facilitate efficient 

traffic movement. TSM studies for the Ameerpet-

Kukatpally Study Area are effectively carried out 

using ArcView. The overall improvement of the 

network is studied after the application of various 

TSM measures. The following are the major 

conclusions drawn by this study: 

1. The entire Ameerpet-Kukatpally Straight 

Corridor is considered for Truck Restriction 

during Peak Hours. There is a slight reduction 

in overall V/C ratio from 0.94 to 0.90 that does 

not bring any improvement in LOS. 

 

2. Then the same corridor is considered for Auto 

Restriction and it is found out that there is a 

significant improvement in LOS where the 

overall V/C ratio reduces from 0.94 to 0.70. 

 

3. The Parking management is taken as the next 

measure for restriction of parking over some 

selected links along the Ameerpet-Kukatpally 

Alternative Corridor and some connecting links 

between the two corridors connecting 

Ameerpet and Kukatpally. It is found that 

there is a reduction in overall V/C ratio from 

0.92 to 0.77 after parking restriction and 

hence there is a significant improvement in 

level of service. 

 

4. Due to the ease of analysis and visualization of 

application of TSM in a GIS environment the 

G-TSM finds its application in many fields such 

as: 

 

➢ To determine the deficiencies in the existing 

Transportation System in managing traffic and 

to prioritize the long term and short term TSM 

measures through a clear view of needs and 

effectiveness of implementation. 

 

➢ To evaluate the effects of limited 

improvements and additions to the existing 

Transportation System by assigning the 

estimated future data to the improved 

network. 

 

➢ To test the alternatives of TSM measures 

proposed over Transportation System and to 

develop traffic information system. 
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