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Abstract 

At Present in India, the Transportation Forecasting is carried out by sequential four step procedure, containing Trip Generation, 

Trip Distribution, Model Split and Route Assignment. Special generators are introduced in the sequential four-step modeling 

procedure to represent certain types of facilities (Like - Military bases, Universities, Hospitals and Major shopping centers, Large 

Industry) whose trip generation characteristics are not fully captured by the standard trip generation module which currently used 

for the transportation forecasting techniques in India. Special Generators are also used in the traffic impact analysis to represent 

new developments. Special generators have very different trip generation characteristics and cannot be treated as regular 

employers. These unique characteristics have a major impact on the transportation system, and treating them no different from a 

state capital or a major downtown employer does not realistically represent the transportation system and how people use the 

system.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

 General:  

Transport is an important part of National economy. Today there is a variety of modes of transport by land, water and air. In 

India, relatively low GDP per capita has meant that access to transport has not been uniform. Public transportation modes 

remains the primary mode of transport for most of the livelihood India, and India's public transport systems are among the most 

heavily used in the world. 

 Transportation Planning & Traffic Forecasting: 

Transportation planning is the process of defining future policies, goals, investments and designs to prepare for future needs to 

move people and goods to destinations. Transportation Planning is involved with the evaluation, assessment, design and siting of 

transport facilities includes streets, highways, bike lanes and public transport lines. Transportation forecasting is the attempt of 

estimating the number of vehicles or people that will use a specific transportation facility in the future.  Traffic forecasting 

begins with the collection of data on current traffic. This traffic data is combined with other known data, such as population, 

employment, trip rates, travel costs, etc., to develop a traffic demand model for the current situation. Feeding it with predicted 

data for population, employment, etc. results in estimates of future traffic. 

 Objectives of Study:  

The objective of this study is to analyze qualitatively trip generation characteristics to improve the trip forecasting modeling.  . 

This study has been also examine the advantages and disadvantages of two modeling approaches, i.e., the link distribution 

percentage method and the special generator method, for performing traffic impact analyses for proposed developments. 

 Need of Study:  

Traffic forecasting begins with the collection of data on current traffic. This traffic data is combined with oth er known data, 

such as population, employment, trip rates, travel costs, etc., to develop a traffic demand model for the current situation. In 

India, the Transportation Forecasting is carried out by sequential four step procedure, containing Trip Generatio n, Trip 

Distribution, Model Split and Route Assignment. Special generators are used to analyze qualitative trip generation for 

certain types of facilities whose trip generation characteristics are not fully captured by the trip generation sub -model. Like - 

Military bases, Educational Universities, Hospitals and Major shopping centers, Event Centers, Industrial Sites, Casino, Bus 

& Train Terminal, Airports etc. 
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 Scope of the work:  

1) Special generator may be a “necessary evil” in the four-step demand modeling process. A well-developed trip generation 

module is be able to better replicate the real scenario of the modeling area, thereby reducing the need for introducing special 

generators. 

2) Use of Special Generator in trip forecasting & their evaluation is much time consuming process compared to their area of 

work. 

3) The difference in result of trip generation characteristic of 4 step demand modeling and special generators is clearly 

identified only in urban areas. 

II. LITERATURE REVIEW 

D. Silva and Portugal, studied the spatial distribution of trips produced under normal conditions and during mega events, more 

particularly on game days of the Confederations Cup in Rio de Janeiro in 2013. Authors use a logistic regression model was 

used, with employment or location factors represented by explanatory variables. The analysis was applied to two spatial 

dimensions, the first covering just the city of Rio de Janeiro and the second its entire metropolitan region. This enabled verifying 

the different behaviors of demand in relation to the spatial dimension and the trips on the game days in relation to normal 

weekdays. The production of everyday trips was explained more strongly by variables that represent the size of each macro zone. 

L. G. Goldner  &  Portugal, Research on comparative analysis of studies already made in Brazil and Spain in which authors 

compile the models and parameters of shopping centers in Brazil and Spain with reference to the generation of trips made to 

them and modal choices. 

S. V. Navya, S.S. Kumar & G. J. Kattoo, develop a home-based trip generation model to examine the factors influencing the 

trip generation rate in the study area, and by effective use of that model in transport planning authors generate long term 

transportation options strategies for the city Thiruvananthapuram, India 

III. STUDY AREA AND METHODOLOGY 

 Study Area Location 

Morbi or Morvi is a city and a municipality in Morbi district in the Indian state of Gujarat. It has a nickname “Paris of 

Saurashtra”.  

Located at latitude 22.8120° North and longitude 70.8236° East, the city is the Centre for social, educational, commercial, 

residential, cultural, political and economic activities of Morbi district.The city-state of Morbi and much of the building heritage 

and town planning is attributed to the administration of Sir Lakhdhiraji Waghji, who ruled from 1922 to 1948. 

Morbi can be reached by road from Ahmedabad in approximately 4.5 hours via: (1) National Highway 8A via Limbadi and 

Chotila - approximately 232 km (2) State Highway 7 via Viramgam and Dhrangadhra - approximately 200 km Buses. The 

nearest railway station is in Wankaner Taluka of Morbi district, from which one can get trains to many major cities of Gujarat 

and other states. To reach Morbi by air, the nearest airports are about 62 km away in Rajkot and 247 km away in Ahmedabad. 

Air India and other airlines operate regular flights from Mumbai to Rajkot and Mumbai to Ahmedabad. There are various 

connecting flights to Ahmedabad from all Indian cities and frequent buses are available from Ahmedabad. 

Morbi is also known as Ceramic City due to the thera are number of manufacturing units are located for the production of 

Wall tiles, Floor tiles, vitrified tiles, Polished Glazed Vitrified Tiles, Twin Charged Tiles, Multi-color charged Tiles in various 

formats starting from 200*300 mm to 1200*1800 mm in a wide range of designs and colors. It also produces sanitary ware, 

industrial ceramics products. There are variety of co-related factories with this ceramic industry, which included packaging, raw 

materials, coal, minerals, hardware etc. As per latest updates of 2017 Morbi having more than 1120 units in working condition 

with investment of INR 10 Cr. To 150 Cr. in each unit and another 50-70 Plants are in construction stage. From the Data of 

www.ceramicindia.com there are 462 units of Wall Tiles, 337 Units of Sanitary Wares, 318 units of Vitrified Tiles and 13 units 

of Parking Tiles. 

http://www.ceramicindia.com/


Trip Generation Characteristics of Special Generators  
(IJSTE/ Volume 3 / Issue 10 / 064) 

 

 All rights reserved by www.ijste.org 
 

360 

 
Fig. 3.1: Study Area – Morbi City 

 Methodology 

 
Fig. 3.2: Flow Chart of Methodology 
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IV. TRAFFIC DEMAND FORECASTING MODEL  

Transportation forecasting is the attempt of estimating the number of vehicles or people that will use a specific transportation 

facility in the future. For instance, a forecast may estimate the number of vehicles on a planned road or bridge, the ridership on a 

railway line, the number of passengers visiting an airport, or the number of ships calling on a seaport. Traffic forecasting begins 

with the collection of data on current traffic. This traffic data is combined with other known data, such as population, 

employment, trip rates, travel costs, etc., to develop a traffic demand model for the current situation. Traffic forecasts are used 

for several key purposes in transportation policy, planning, and engineering: to calculate the capacity of infrastructure, e.g., how 

many lanes a bridge should have; to estimate the financial and social viability of projects, e.g., using cost–benefit analysis and 

social impact assessment; and to calculate environmental impacts, e.g., air pollution and noise. The four steps of the classical 

urban transportation planning system model are: 

 
Fig. 4.1: Ordinary Traffic Forecasting Model 

 Trip Generation 

It determines the frequency of origins or destinations of trips in each zone by trip purpose, as a function of land uses and 

household demographics, and other socio-economic factors. Trip generation is a general term used in the Transportation 

Planning Process to cover the field of calculating the number of trip ends in a given area.  The objective of trip generation stage 

is to understand the reasons behind the trips making behaviors and to produce mathematical relationships to develop trip making 

pattern on the basis of observed trips, land-use data and household characteristics.  

 
Fig. 4.2: Trip Generation 

There are many factor which are affecting Trip Generation rate as listed below: 

1) Income of family 

2) Car ownership 

3) Family size & composition 

4) Land use characteristics 

5) Distance of  zone from town center 

6) Accessibility & efficiency of public transportation 

7) Employment opportunities, shopping units, offices in the zone 
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 Trip Distribution 

It matches origins with destinations, often using a gravity model function, equivalent to an entropy maximizing model. Older 

models include the fratar model. Trip Distribution Model used to forecast the OD pattern of travel into the future and produce a 

trip matrix, which can be used in mode choice model. A Trip distribution model produce a new Origin – Destination Matrix ( OD 

Matrix ), to reflect new trips in the future made by population, employment and other demographic changes. 

 
Fig. 4.3: Trip Distribution from Zone-1 to other Zones 

 Model Choice 

It computes the proportion of trips between each origin and destination that use a particular transportation mode. (This modal 

model may be of the logit form, developed by Nobel Prize winner Daniel McFadden.)  

 
Fig. 4.4: Model Choice for journey of home to destination 

 Route Assignment 

It allocates trips between an origin and destination by a particular mode to a route. Often (for highway route assignment) 

Wardrop's principle of user equilibrium is applied (equivalent to a Nash equilibrium), wherein each driver (or group) chooses the 

shortest (travel time) path, subject to every other driver doing the same. But at some special case the choice may be changes 

under specific circumstances ( e.g. specific stop point belong the route of origin to destination, road condition, traffic pattern on 

each route). 
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Fig. 4.5: Morbi to Ahmedabad – Travel by Toll Road 

 
Fig. 4.6: Morbi to Ahmedabad – Travel without Toll Road 

V. SPECIAL TRIP GENERATORS 

Traffic forecasting begins with the collection of data on current traffic. This traffic data is combined with other known data, such 

as population, employment, trip rates, travel costs, etc., to develop a traffic demand model for the current situation. In India, the 

Transportation Forecasting is carried out by sequential four step procedure, containing Trip Generation, Trip Distribution, Model 

Split and Route Assignment. Special generators are used to analyze qualitative trip generation for certain types of facilities 

whose trip generation characteristics are not fully captured by the trip generation sub-model. Like - Military bases, Educational 

Universities, Hospitals and Major shopping centers, Event Centers, Industrial Sites, Casino, Bus & Train Terminal, Airports etc. 

Special generators have very different trip generation characteristics and cannot be treated as regular employers.  

Special generator may be a “necessary evil” in the four-step demand modeling process. It is not a practice that modelers 

should be encouraged to adopt, because the presence of special generators may affect the transferability and generality of the 

model. Instead, more efforts could be made to refine the module of trip generation.  Special generators are mostly identified as 

trip attractors and the corresponding trip attractions are estimated by regression models or trip rates as per trip purpose. A special 

survey may have been conducted to obtain area-specific data on the trip-making characteristics to calibrate trip generation 

models or determine rates for special generators, particularly those concentrated developments in areas whose demographic 
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characteristics are significantly different from the average. It is found that most of the models treat educational institutes, 

hospitals, airports, military bases, industrial sites and shopping mall as special generators. 

Data Requirement for Estimating Trip Attractions for Special Generators:- 

Type of Special Generator Data Required 
Type of Special 

Generator 
Data Required 

Educational 

(Universities, colleges and high 

schools) 

Number of employees 

Number of students 

Number of students living on 

campus 

Airports 

Number of employees 

Number of passengers 

Number of flights 

Hospitals 
Number of employees 

Number of beds 
Military Bases 

Number of military personnel 

Number of civilian employees 

Number of militaries living in the based 

Major Special Attractions/Event 

Centers 
Number of employees Industrial Sites 

Number of employees 

Acres 

Casino Floor space Shopping Malls 
Number of employees 

Floor spaces 

Bus Terminals Number of boarding passengers Train Terminals 

Number of boarding passengers 

Type of Station ( Junction / Terminal / 

Stop ) 

VI. DATA COLLECTION & DATA ANALYSIS 

 Vitrified Tiles Factory Trip Generation - Trucks Details March – 17 

Date No. of trucks Date No. of trucks Date No. of trucks 

 Incoming Outgoing  Incoming Outgoing  Incoming Outgoing 

1 11 7 11 2 16 21 12 12 

2 13 11 12 1 5 22 6 13 

3 6 11 13 0 0 23 5 9 

4 8 6 14 5 10 24 7 11 

5 6 7 15 5 10 25 10 24 

6 20 8 16 6 13 26 11 14 

7 10 10 17 12 18 27 11 14 

8 6 18 18 14 18 28 10 15 

9 9 19 19 8 8 29 11 5 

10 6 8 20 5 10 30 8 7 

 

 
Fig. 6.1: Incoming Number of Trucks Average – 8 trucks per day 
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Fig. 6.2: Outgoing Number of Trucks Average – 12 trucks per day 

 Wall Tiles Factory Trip Generation – Truck Details Feb 17 

Date No. of trucks Date No. of trucks Date No. of trucks 

 Incoming Outgoing  Incoming Outgoing  Incoming Outgoing 

1 0 1 11 2 3 21 1 2 

2 2 3 12 1 0 22 0 1 

3 0 1 13 4 5 23 2 3 

4 1 0 14 1 0 24 0 0 

5 0 0 15 0 0 25 1 2 

6 1 2 16 2 3 26 1 2 

7 1 2 17 1 0 27 2 0 

8 0 0 18 2 3 28 0 1 

9 1 2 19 0 1 29 2 0 

10 0 1 20 2 3    

 

 
Fig. 6.3: Incoming Number of Trucks Average – 1 trucks per day 

 
Fig. 6.4: Outgoing Number of Trucks Average – 1.5 trucks per day 



Trip Generation Characteristics of Special Generators  
(IJSTE/ Volume 3 / Issue 10 / 064) 

 

 All rights reserved by www.ijste.org 
 

366 

From the latest updated news, there are 318 Vitrified Tiles Manufacturing Units, 462 Wall Tiles Manufacturing Units, 337 

Sanitary Manufacturing Units in Locality of Morbi City. Thus the average trip generated from each are taken as per above graph 

data, then the results becomes as per below table. 
Sr No. Industry Type No. of Industry Avg. incoming Truck Avg. Outgoing Truck Total Truck Gross Total per day per Unit 

1 Vitrified Tiles 318 8 12 20 6360 

2 Wall Tiles 462 1 1.5 2.5 1155 

3 Sanitary 337 2 4 6 2022 

 Gross Total 1117    9537 

VII. CONCLUSION 

From this study it can be seen that the special trip generators clearly identified the number of trips generated from specific 

location and which may not be clearly notified by the ordinary four step traffic forecasting model used by the municipal 

corporation and any other agencies for the forecasting. 

In population of approx. 1,96,000 of morbi city, there is 9992 trips per a single day of Heavy Vehicles are enough to disturbed 

the easy flow of traffic in urban area which is designed by the ordinary four step traffic forecasting model.   
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