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Abstract:  Public transportation network plays vital role in catering the needs of traffic in urban areas. The 
improvement of public transportation network helps to reduce the traffic problems and increase in mobility of 
vehicles. Nowadays, urban peoples are mostly using private transportation vehicles like cars, bikes, autos etc. 
which leads in high traffic congestion, high fuel emissions and higher road user cost. To overcome this 
disadvantages, we have to update the urban public transportation network for the present traffic needs and to 
attract more people to use public transportation modes like bus, metro, urban rail etc., rather than using private 
vehicles like cars, bikes, autos. The aim of this paper is to study the present public transportation network in 
Hyderabad city and to propose some new lines to extend the present existing network using VISUM macro 
simulation software which helps in transportation planning to improve the existing network of city and also used 
GIS network software in this study. 
 
Index terms: Public Transportation Network, VISUM, Network Modelling, Hyderabad. 
 

 
1. INTRODUCTION 
 
Public transportation network is the major facility 
which every urban area should have. Among different 
modes of transportation public transportation system 
like bus transportation, rail transportation, metro rail 
transportation occupies major place which provides 
low cost services, less pollution to environment, 
increase the speeds of vehicles, better mobility and it 
will help in growth of economy of the city. Therefore, 
Public transportation network improvement is the 
main key feature to improve the existing network like 
Bus network, Rail network, Metro network and to 
create situation for passengers to choose to travel in 
Public transportation modes. From the passengers 
prospective, the network of public transportation 
mode should meet the demand by providing them less 
passenger transfers, waiting time and most possibly 
direct service. 

 The objectives of this study is to evaluate the 
existing public transportation network by some 
parameters like bus stop accessibility, average 
travel time, road network, number of transfers, 
waiting time, number of bus service trips and 
evaluation of road network in Hyderabad City. 

 To understand what is the present situation of the 
public transport network of Hyderabad city is 
today and what will be in the future. 

 To propose some upgradation lines and some 
new lines which can strengthen the urban public 
transportation of the Hyderabad road network. 

 To calculate transportation indices for every 
selected place in the study area and asses which 

route is to be updated to minimize the traffic 
problems. 

 To develop a model for bus network in view of 
future urban transportation development 
(integration of Bus network and MMTS). 

 To propose some options to improve the existing 
transportation network and finding the impact of 
options suggested over the existing bus network 
using macro simulation software tool VISUM. 

Fig 1: HMDA Map 
 
2. LITERATURE REVIEW 

 
For urban public transportation problems 

simulation-based optimization framework done by 
the various authors (Osorio & Bierlaire, 2013). They 
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focused on individual travelers and detailed 
disaggregate behavioral models that describe how 
these travelers make travel decisions. Parameters they 
considered is departure time choice, mode choice, 
route choice, how travelers respond to real-time 
traffic information, how they decide to change lanes. 
All these simulators can overview the interactions 
between vehicle performance. They proposed a 
metamodel to find simulation optimization problems. 
These metamodels are analytical approximation of 
the objective function, this metamodel is fitted based 
on a set of simulated observations and used to 
perform optimization and derive a trial point, the 
performance of the trial point can be evaluated by the 
simulator. 

Nowadays the rapidly growing population is 
mostly suffering from inadequate transportation 
facilities in Hyderabad metropolitan area though 72 
km of metro rail running in the urban area the traffic 
is not catering to the existing transportation network. 
(Rahmatyar & Chattaraj, 2017) authors made an 
attempt in order to study what should be the best way 
to improve the public transportation network in the 
suburbs. They made up-gradation of present 
monocentric transport networks to the polycentric 
transport networks and making the multi-core 
structure more functional and stronger. Hyderabad is 
growing by around 6,74,400 people per year 
(Territory, 1901) and is makes it necessary to adapt 
the public transport network to this fact in order to get 
a more cohesive city with strong connections between 
the urban-cores. 

Based to the EN standard (Pticina, 2011), 
the UPTS quality is characterized by 8 parameters: 
Accessibility, Information, Customer care, Time, 
Availability, Security, Environment, and Safety, each 
of them depicts the set of indicators. For information 
collected on these indicators, the model of transport 
network surveys is used. UPTS quality parameter can 
be subdivided into three basic categories in view of a 
way of data collection: Demand data, Supply date, 
customer satisfaction. In this authors researched, an 
overview of standards of basic criteria characterizing 
the UPTS and model for transport surveys are 
presented. The experimental analysis of the situation 
with the presence of a transport network survey and 
of indicators values of UPTS quality for Riga is 
carried out and the data collection methodology is 
offered. 

The authors studied the urban public 
transportation network in Darjeeling city (Analysis of 
the Public Transport Network for a Multiple-core Hill 
City, Darjeeling Devyani Subba 1 and Ujjal Chattaraj 
2, n.d.). The existing transport network in Darjeeling 
does not support a proper public transport system. 
Most of the roads as seen earlier, do not have a good 
level of service. It is important that the growing 
multi-core city have a suitable public transportation 
network to support the functionally transforming 
urban cores. Links with a lower level of services 

should be reduced of traffic and alternate routes 
identified. 

Different strategies have been suggested and 
implemented for increasingly serious urban 
transportation problems. How to evaluate and 
optimize combined strategies to increase mobility and 
improve the efficiency of multimodal transportation 
systems is still a challenge for urban planners. The 
authors (Song, Yin, Chen, Zhang, & Li, 2013) 
proposed a simulation-based systematic framework 
for urban public transportation network evaluation 
and optimization. Simulation-based optimization 
(SBO) is used to evaluate an optimal combination of 
transportation planning and operations, e.g. 
congestion cost for private cars, bus and rail fares, to 
minimize generalized costs of the multimodal 
traveling systems. the empirical studies done in a 
small network of Tianjin Eco-city with many 
travelers demonstrate the feasibility and applicability 
of the SBO approach in sustainable urban public 
transport network systems evaluation and 
optimization. The aim is to reduce the multimodal 
transfer system costs subject to a minimum mode 
share of the green transportation system. The SBO 
process also evaluates that the effectiveness of each 
network may be influenced by the strengths of other 
strategies. 
 
3. METHODOLOGY 

The main objective of this study is to analyze and 
improve the existing public transportation network in 
Hyderabad metropolitan region using VISUM 
software which is to evaluate some traffic parameters. 
These parameters help in evaluating the condition of 
present public transportation networks like road, 
metro, and MMTS. VISUM software is used in 
planning and simultaneously assessing the data for 
transportation planning, travel demand modeling and 
GIS-based network data management. Its wide range 
of data analysis and effective calculation makes 
VISUM software the best tool in developing 
advanced transport network strategies and solutions 
for traffic problems. It helps the urban transport 
planners to develop the methodology to improve and 
optimize the existing public transport network. PTV 
VISUM macro-simulation software provides many 
evaluation alternatives and gives ideas to the urban 
transport planners in finding improvements over the 
existing system. These simulation solutions or 
parameters gives the best options to improve the 
existing public transportation network in urban areas. 

Several transportation indices have been 
calculated for each selected ward of the study area 
Hyderabad to evaluate the present transportation 
performance of that particular place. the 
transportation indices like Accessibility index, 
Mobility index, and Safety index. Accessibility index 
and Mobility index evaluated for the three public 
transportation networks that is road transportation 
network, Metro network and MMTS network. 
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4. ZONING OF STUDY AREA 
Generally, every transportation survey study area 

has to be divided into small zones to carry-out the 
survey easily. The study area is within the Hyderabad 
Metro Development Authority (HMDA) region. 
Majority of the bus routes, metro lines and MMTS 
network starts and ends within this HMDA region. In 
this study for convenience of data analysis, the 
HMDA region is divided into 5 Zones, 18 Circles, 
and 150 wards. The main core area is situated in 
central zone and other zones are the periphery to the 
central zone. For all 150 wards, a detailed study has 
been made to strengthen the transportation network.  

 

 
 

Figure 2:  Study Area Zones in HMDA Region 
 
 

Table 1: HMDA wards 

     Zone                        Circles  Wards 

    
East Zone               3                            17 
South Zone  3   43 
Central Zone   4   50 
West Zone  4   14 
North Zone                         4                            26 
 

 
5. DATA COLLETION AND ANALYSIS 

  
The public transportation network in Hyderabad 

has been analyzed by VISUM and Transportation 
performance indices. The GTFS data used for 
VISUM software and for the transportation 
performance indices data like nearest distance to the 
main bus stop, distance to the nearest metro station, 
distance to the nearest MMTS stop, average time to 
reach bus stop, metro station and MMTS stop has 
been collected to assess the transportation 
performance indices like Accessibility index, and 
Congestion index. Data like number of accidents and 
number of deaths also collected to assess the safety 
index of the transportation network in Hyderabad. 

 

 

 
Figure 3: East Zone Data Collection and Analysis 

 
 

6. MODELLING OF PUBLIC TRANSPORT 
NETWORK IN VISUM 

 
The detailed modelling of public transport 

network has been developed in VISUM. In this study 
the public transportation of Hyderabad has been 
divided into mainly three parts that is Bus 
transportation network which was operated by 
Telangana State Road Transport Corporation 
(TSRTC), Metro Rail which was operated by 
Hyderabad Metro Rail Limited (HMRL) and Multi 
Modal Transport System known as MMTS. these 
three urban public transportation networks data 
collected from the respective departments and 
General Transit Feed Specification data also used in 
this model network. This model network consists of 
several objects like zones, nodes, area of zones and 
relevant data about the route links lines, time tables. 
 

 
Figure 4: Modelling of MMTS Network in VISUM 

 
 

7. ANALYSIS OF URBAN PUBLIC 
TRANSPORTATION NETWORK 

 
The analysis mainly done for bus network for 

selected zone. In that zone the road, metro and 
MMTS network created using the nodes and 
connectors in VISUM. The nodes and links between 
nodes is created with their names, exact positions in 
the planning area according to HMDA zone map. The 
data like Bus Stop information, route information, 
total bus depots, Metro stations information, MMTS 
stations information, distance to nearest station in 
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HMDA region has been created in VISUM, every 
route time table information, bus schedules, number 
of trips and operated length of buses used in this 
network modelling is collected from TSRTC, HMRL, 
MMTS and GTFS data also used in creating the 
network in the software. Every public transport 
network analysis has been carried out by discover 
traffic problems such as inadequate access to the Bus, 
Metro and MMTS transport system and inefficient 
operation of three main public transport system. 
Accordingly, some parameters have been assessed 
below to study the efficiency of the all the three 
public transport network in Hyderabad using the PTV 
VISUM software and several transportation indices.  

Figure 5: Modelling of Metro Network in VISUM 
 

 
Figure 6: Analysis of Metro Network in VISUM 

 
7.1 Number of Service Trips 

From below figure we can know that the 
number of service trips per peak hour mostly operated 
in the analysis network or zone. From the available 
data analysis most of the city passengers travel in this 
area. In this bus transportation analysis most of the 
experimental work done for this Koti-Afjalgunj-
Lakdikapool-Narayanaguda zone. The figure below 
shows selected part of bus network in planning area 
of Hyderabad 

From the below figure 8 we can analyze the 
data clearly that each hour 280 vehicles passing the 
bus stop in particular area of Abids in both up and 
down directions which is one bus for every 25 

seconds. Such high number of bus transfers puts 
stress on the traffic conditions and transport network 
in that area which results in traffic jams, heavy delays 
on that route for both public and private transport 
network systems. 

Figure 7: Hyderabad urban road network 

 
7.2 Area Coverage by Public Transport System 

Area covered by public transport system is 
defined from the approximate walking distance to the 
nearest bus stop, nearest metro station and nearest 
MMTS station. Accessibility is the main indicator 
one which finds the extent of public transport 
network is available or not available of particular 
area. If a Bus stop, Metro station and MMTS station 
for an area is within the walkable distance of 400 
meters, 600 meters and 800 meters respectively it is 
termed as accessible for the public transport network. 
From this analysis we can know that some areas in 
the analysis zone is less accessible to the public 
transportation network and some areas are not 
accessible to the public transport network due to there 
is no road network for some particular places like 
Sitarambagh. In that particular area which is not 
accessible to the public transport network the private 
vehicles like autos plays major role in transferring the 
passengers which results in high congestion on that 
particular area due to high number of trips done by 
the auto rickshaws. So here we should extend the bus, 
metro and MMTS routes, and add some bus stops to 
solve this problem. 

 
7.3 Isochrones  
 Isochrones analysis defined as the travel 
time (in minutes) to reach the main Public transport 
station of the network. This isochrones study helps to 
analyze the area is well connected or not to the public 
transport system. The average travel times has been 
calculated for every ward using the google maps. In 
this bus network system Mahatma Gandhi Bus 
Station (MGBS) is the main station to travel long 
distances. Isochrones study for this MGBS has been 
done below. For Metro network and MMTS network 
isochrones analysis every station has been taken as 
main station and calculated the average travel times 
(in minutes) to reach the nearest station. 
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Figure 8: Isochrone Analysis for MGBS 

 
 

 
Figure 9: MMTS Isochrone analysis in VISUM 

  
Figure 10: Accessibility index of Hyderabad 

Urban Public Transportation Network 
 
 
 

7.4 Accessibility Index 
It is defined as the inverse of the average 

distance to the nearest transport facility i.e Bus 
Network, Metro Network and Railway 
Network(MMTS). from this Accessibility Index 
analysis, we will find that which place in Hyderabad 
is less accessible to the transportation. The accessible 
index data find in the table below attached. 
Accessibility index for every public transport network 
has been calculated individually and analysis is done 
collectively for three main public transport networks 
that is Bus, Metro and MMTS networks. Here, from 
below graph we can observe that accessibility index 
of Hyderabad urban public transport network 

  AI
      

)x100 

 
y = 6E-05x3 - 0.0139x2 + 0.8131x + 29.05 

from the collected data analysis, the above 
empirical formula is generated. The equation is used 
to calculate the accessibility index of other areas 
which are situated in the HMDA region. The 
accessibility empirical equation is generated for three 
mode of public transportation network in Hyderabad. 
31 to 43 wards have high accessible for the bus 
network and 94 to 150 number wards has less 
accessible for the bus network. those wards which has 
less accessible suggested that new bus stops should 
be add, new bus lines should extend. Metro network 
accessibility is also very high for some areas and for 
some areas the network is not accessible. MMTS 
network has not good accessible. The accessibility of 
MMTS can be improved by integration of bus 
services to the MMTS stations. the integration done 
by starting the feeder services to the MMTS stations. 
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7.5 Congestion Index 
From Congestion Index (CI) analysis we 

will find out the Mobility of every ward. Congestion 
index is high; mobility index is low. Where the 
mobility is low that network should be updated or we 
have to propose some traffic reducing measures. 
Congestion Index analysis table attached below table. 

  Figure 11: Congestion Index 
   

y = -0.0027x2 + 0.2263x + 19.9 
form the above graph we can know that the 

congestion in the ward number 20 to 40 is very high 
and in some wards like ward number 100 to 120 the 
congestion is comparatively less. 

   
  7.6 Safety Index 

Safety Index is defined as the inverse of 
Accident fatality. Accident fatality is ratio of No.of 
Deaths to the total accidents. From this study we get 
to know that how is the accident fatality is changing 
from year to year. 

  AF 
.  

 
 

   

   
Figure 12: Accident Fatality 

 

  CI 1  

  A= Avg Journey Speed in Kmph. 
  M= Desirable Journey Speed in Kmph. 
  M= 30 Kmph 

 
 

 

y = 0.979x - 1967.3 
from graph 4 the generated empirical 

formula we know that Accident fatality is increasing 
year to year. This is not good sign for the urban 
network. number of deaths and number of total 
accidents increasing in the urban areas of Hyderabad. 

 
8. CONDITION OF EXISTING PUBLIC 

TRANSPORT NETWORK 
The present condition of the urban public 

transportation network in Hyderabad is not 
functioning effectively. Here, some of the reasons 
discussed below. The bus transport network is not 
accessible for some areas like Sitarambagh etc. the 
condition of the road network is not well in some 
areas like in King Koti to Sulthan Bazar route. Some 
road networks in planning area don’t have clear 
alignment, some routes have sharps curves for the 
main direction which results in occurring the road 
accidents and in the area like khairatabad, dhoolpet, 
king koti, sultan bazaar, etc road network doesn’t 
follow the uniform standards for cross-section 
requirement of road. One of the main deficiency of 
the Hyderabad road network is poor pedestrian 
facilities like short pedestrian crossings, small width 
of footpaths, most of the footpaths are encroached for 
other purposes like parking, shopkeepers using the 
area for their selling purposes which results the 
pedestrians are using the main route to walking 
purposes so congestion and accidents are occurring. 
The bus transport network is not attracting passengers 
to use it instead of private vehicles like cars and two-
wheelers because speed is significantly low compared 
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to private transport. In some areas like peerzagiguda, 
Uppal, etc. the bus stops are not visible and not easily 
accessible to the passengers. The bus stops are 
situated very far from the road network and in some 
bus stops the correct information regarding bus 
schedules, route information is missing. All these 
deficiencies resulting in not attracting the passengers 
to use the bus transportation network effectively. 
 Multi-Modal Transit System known as 
MMTS is a suburban rail system operating in 50 km 
with 29 stations. It has mainly three lines Falaknuma 
to Secunderabad, Lingampally to Secunderabad and 
Hyderabad (Nampally) to Secunderabad with a total 
of 50 km of track length. The MMTS network in 
Hyderabad taking a major part in transferring the 
passengers after the Bus network. from the data 
analysis ridership depicted that MMTS is not yet 
using its full capacity to transfer the passengers. 
Some places are not accessible to the MMTS stations. 
There is less coordination between the road network 
and MMTS network to reach the MMTS station for 
utilizing the services of the suburban rail system. 

Metro rail network in Hyderabad currently 
functioning in three routes with a total of 72 km. 
three main routes of the metro network are Red Line, 
Blue Line, and Green Line. Redline with 29 km, 
Blueline with 27 km and Greenline with 16 km. there 
is a total of 57 metro stations. Hyderabad Metro Rail 
now operating its services of Red Line from Miyapur 
to LB Nagar via Ameerpet and MGBS. It also 
operates its services of Blue Line from Nagole to 
Raidurg via Secunderabad and Ameerpet. Ameerpet 
is the interchange station for Redline and Blue line. 
Redline, Blueline if fully operating and the Greenline 
is functioning from JBS to MGBS remaining line 
from MGBS to Falaknuma is under construction. 
Hyderabad Metro Rail operates from 06:30 hrs to 
23:00 hours on weekdays and weekends from all 
terminal stations. These are provisional timings and 
may be changed as per operational requirements like 
on any special days it will operate up to 24 hours. 
Daily average ridership of Hyderabad metro is around 
475,000 commuters. The mode share of Hyderabad 
metro is just 2% now in future the percentage should 
be increased to use the metro services instead of 
personal vehicles. The mode share of using personal 
vehicles is around 47.8 % in Hyderabad which is very 
high leads in traffic problems and environmental 
problems like pollution. In the future, it should be 
increased by extending the metro lines and adding 
some more metro stations in crowded areas.  
 
9. SUGGESTIONS TO IMPROVE THE 

HYDERABAD PUBLIC 
TRANSPORTATION NETWORK 

The following are some of the proposals 
worked out from the above various analysis done by 
using VISUM and Transportation performance 
indices. The main aim of this study is to propose the 

effectively functioning urban public transportation 
network in the Hyderabad Metro Development 
Authority region (HMDA). Based on the bus network 
analysis some of the network modifications proposed 
and some implemented in a modelled network in the 
VISUM tool which showing good results compared 
to the existing network condition. Here, some of the 
modifications are additional bus stops that should be 
established to bring every ward of the city with good 
accessibility. Rerouting of some bus lines routes like 
Dilsukhnagar to Amberpet route which is taking 
higher traffic volumes with lower Level of Service of 
road. This network should be modified or should 
allow less traffic on this route by busses those going 
towards the Uppal route should not allow in this 
route. The vehicles going towards the Uppal side 
should take the Kothapet-LB Nagar-Uppal route 
instead of the Dilsukhnagar-Amberpet-Uppal route. 
Some new routes should be extended in the urban 
area which is not accessible for the public 
transportation network. 
 The MMTS network is not serving up to the 
capacity because of less integration between the bus 
transport network with MMTS stations. MMTS 
capacity increased by enhancing the connectivity 
between Bus stations with the MMTS stations and 
thus attracting the passengers from using the road to 
the MMTS network, it will increase the capacity of 
MMTS network and results in passengers not using 
the road network which helps in decreasing the traffic 
problems in urban roads. MMTS accessibility is less, 
we can increase the Accessibility of all the MMTS 
stations by coordination approach with the bus 
network. the bus feeder services help in the 
coordination of the MMTS. the mode share should 
increase by extending some MMTS routes to the 
higher passenger demand stations like Umdanagar. 
Here, some of the extension line proposals for the 
MMTS network to Increase the Accessibility of the 
network to the passengers. 

Table 2: New Lines in MMTS Network 
Network Length(km) 
Falaknuma-Umdanagar-Shamshabad 18.00 
Secunderabad-RK Puram-Bolarum 14.00 
SitapalMandi-Malkajgiri-Moula Ali 11.00 
Moula Ali-Charlapalli-Ghatkesar 15.00 
Lingampally-RC Puram-Patancheru 12.50 
 

These extended lines in the MMTS network 
increased the mode share of suburban rail which 
helps in decreasing the traffic problems facing in the 
road network and one more important measure to be 
taken in the modification of MMTS is the frequency 
of the MMTS services should be increased. The 
present frequency is 3 trips per hour it should be 
increased to 6 trips per hour so that the passengers 
shift from road network to MMTS network. 
 Metro network in Hyderabad is the second 
longest-serving network after the Delhi metro. The 
present mode share of the metro network in 
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Hyderabad transportation is just 2% which very less 
compared to the other modes of network. The mode 
share should be increased in the future by attracting 
passengers to use the metro network. some crowded 
areas like Falaknuma, Patancheru, etc is not 
accessible for the metro network. the extension line 
of the metro should be connect these places. Here, 
some of the proposed extended lines in the Metro 
network below. 

Table 3: New Lines in Metro Network 
Network Length(km) 
LB Nagar – Uppal 7.7 
Miyapur – Patancheru 13 
Shilparamam- Nanakramguda 8.7 
LB Nagar- Hayath Nagar 6.5 
Falaknuma-Owaisi Hospital- LB Nagar 12 
JBS-Balanagar 9 
 
 

CONCLUSIONS 
In this study three modes of public 

transportation networks in Hyderabad is evaluated 
using VISUM software and transportation 
performance indices like Accessibility index, 
Congestion index, Safety index and Travel times 
analysis. Some options are suggested to improve the 
existing public transportation network based on 
studies done in this paper. The options like new bus 
stop establishment, bus stops should be visible for 
passengers. In metro rail transport analysis some new 
lines are suggested to cover the main places in 
Hyderabad in-order to bring that places with good 
accessible to the metro network. MMTS network has 
been analysed using the GTFS data and suggested 
some new extended lines to the high demand 
passenger’s areas like Patancheru, Umdanagar etc. 

Accessibility index, Area covered by the 
transport network, Congestion Index, Safety index 
and travel time index (isochrones) has been evaluated 
for existing network in all 150 selected wards in 
HMDA region. 
 Suggested reorganization of bus stops and 
bus stop accessibility. Integration of Bus and MMTS 
network.  

Proposed 70 km of MMTS network and 57 
km of Metro network to bring every corner of the city 
to good accessibility for public transportation 
network.  

Efficiency of public transportation network 
in Hyderabad can be improved by the options 
suggested in this paper. 
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