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Abstract 

India is a developing country and our traffic in urban 

streets seeing a boost which affects the minimum 

quality or the level of facility to be provided by the road. 

Services to be provided by the road to user require 

quantitative ways to describe operational conditions 

within a traffic stream. Level of service (L.O.S.) is a 

quality measure which describes the operational 

conditions within a traffic stream, generally in terms of 

service provided by the road to the user. 

Determination of in urban areas is very much different 

from the concept applied in rural areas or 

uninterrupted roads. This paper shows about the 

methodology that can be implemented while 

determining L.O.S. in urban areas or controlled roads. 
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INTRODUCTION 

The vigorous development of urban areas and the 

expansion of big cities with increasing number of 

residents causes a tough challenge for the developing 

nations. By the starting of 21
st
 century, our world pulls 

off two noteworthy feats. First, our world population 

crosses over seven billion mark. Second, out of seven 

billion, the population that resides in urban areas is 

nearly half, and experts predicted that at the end of 2025 

our world population residing in urban areas will reach 

upto 60%. As for the magnitude, in 1901, in Indian 

urban areas number of people residing there are nearly 

25 million which constitutes about 10.84 percent at that 

time of the total population [1]. Since then the 

population of urban areas has increased to 28 percent of 

the total population in the next hundred years that is 

nearly 285 million. Urban areas in India includes broad 

range of big cities, developed cities and towns, all of 

these cities or town are not blessed enough in terms of 

transportation connectivity that are intra and intercity 

facilities [2]. Transport in India, in this perspective has 

always suffered neglection, ignorance and confusion all 

these at the same time. Ministry of Road Transport & 

Highways (MoRTH), Government of India and 

Compound Annual Growth Rate (CAGR) provides the 

statistics which shows the population of motor vehicle in 

India had grown at a vigorous rate of nearly 10.5 percent 

annually during the period 2002 to 2012. Between the 

various categories of vehicles, the highest CAGR was 

recorded by cars, taxis and jeeps (11%) during the period 

2002 to 2012 followed by two-wheelers (10.7%) which 

show increase in vehicles in urban areas [3]. The growth 

rate of vehicles is not a bigger problem, but the main 

problem is that the growth is confined to some cities 

only, means maximum growth is only in few cities, 

particularly in cities having population in millions.  

 

MoRTH further shows the statistics that the metropolitan 

cities which constitutes about 11 percent of the total 

population contributes to 32 percent vehicles of the total 

vehicles. Something more shocking, the rate of growth 

of amount of traffic in six megacities is equivalent to 

four times faster than the rate of population increase of 

those cities [4]. There were about one and half million 

new cars sold in India in 2007, an amount which exceeds 

the number sold in 2003 by more than twice. 
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LEVEL OF SERVICE 

The term Level of Service (L.O.S.) has been introduced by 

the Highway Capacity Manual (HCM) which represents 

the level of facility an user can derive from a road 

under various operating characteristics and traffic 

volumes. When a road is carrying traffic in equal volume 

to its capacity, or say volume to capacity ratio near to 

one, under ideal traffic and roadway conditions, the 

operating conditions become poor [5]. 

 

Dropping of speed and the frequency of delays or stops 

mount up. The service which is offered by a roadway to 

the users can differ under different traffic volumes. The 

term level of service is defined as a qualitative measure 

which describes the operational conditions within traffic 

stream, and their observation by motorists and/or 

travelers [6]. The following are the factors which might 

be considered in evaluating the L.O.S.: 

 Traffic interruptions or restrictions, with due 

consideration to the number of stops per 

kilometre, changing of speed and delays 

involved are the requirement to maintain the 

speed in the traffic stream. 

 Speed and travel time, including the operating 

speed and overall travel time consumed in 

travelling over a section of roadway. 

 Driving comfort and convenience reflecting the 

roadway and traffic conditions in so-far as they 

affect driving comfort and convenience of the 

driver. 

 Freedom to maneuver to maintain the desired 

operating speeds. HCM describes six L.O.S. 

based on different operating conditions. Six level 

of service described in HCM are from L.O.S. 

‗A‘ to L.O.S. ‗F‘, road with L.O.S ‗A‘ signifies 

the best operating conditions among all level of 

services and road having L.O.S. ‗F‘ is the worst 

of all defined L.O.S. 

 

LEVEL OF SERVICE IN URBAN AREAS 

Level of service in urban area or controlled sections is 

totally different as that in rural areas or uncontrolled 

areas. The L.O.S. for urban and suburban arterials can be 

related to the flow conditions, average overall travel 

speed, load-factor at intersections, peak-hour factor, and 

service volume capacity ratio. The term peak hour factor 

is shown as the ratio of the peak hour volume to the rate 

flow which is maximum during a given time period 

within the peak hour (say 5 minutes, 10 minutes or 15 

minutes). Urban street L.O.S. is majorly based on 

average travel speed of the vehicle for the segment under 

consideration. 

 

Highway Capacity Manual  (HCM,  2000) defined 

L.O.S. as ―a quality measure describing operational 

conditions   within   a  traffic   stream,   generally 

interms of such service measures as speed and travel 

time, freedom to maneuver, traffic interruptions, and 

comfort and convenience.‖. The characteristics of 

different levels of service for urban and suburban 

arterials are summarized below in table I 

 

Table I Level of Service for Urban Areas 

 
Some factors influence level of service for the urban 

streets like number of signals a segment have per 

kilometer and control delay at intersections. Some other 

influencing factors such as poor progression, increasing 

traffic flow, and inappropriate signal timing can reduce 

the L.O.S. significantly. Urban streets having more than 

one signal per kilometer means streets with medium to 

high signal densities are more vulnerable to the above 

factors, and may lead to observation of poor L.O.S. even 

before notable problems occurs. On the other hand, an 
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individual signalized intersection might operate at lower 

levels but urban street segments longer in length 

comprises of heavily loaded intersections may provide 

reasonably a good L.O.S. The term through vehicle 

refers to all vehicles passing directly through a street 

segment and not turning. 

 

METHODOLGY FOR DEFINING L.O.S IN 

URBAN AREAS 

Level of service measure requires following steps to be 

conducted on the segment of road considered for 

defining L.O.S.: 

 Defining study area. 

 Determining peak hour volume and peak hour 

factor. 

 Determining free flow speed. 

 Classify urban street type and class. 

 Determining running time, delay time and hence 

to find the average travel speed during peak 

hours and non-peak hours using floating car 

method. 

 Analysis of data to determine L.O.S. 

DEFINING STUDY AREA 

The first step that is required for defining L.O.S. is 

defining study area where L.O.S has to be identified. 

Segment or road on which L.O.S. is to be identified is 

chosen such that minimum length of the segment is 3 

kilometers. Segment chosen should be divided into small 

stretches for calculating running and delay time at the 

end of each stretch. 

 

DETERMINING PEAK HOUR VOLUME AND 

PEAK HOUR FACTOR 

For the determination of peak hour volume, traffic 

volume count is to be done along the chosen segments. 

Method used for the determination of traffic count can 

be automatic or manual count. In manual count method 

people are employed for the traffic count which is noted 

down. Traffic count shall be done mainly during peak 

hours to ascertain the peak hour factor. The peak hour 

factor is defined as the ratio of the volume occurring 

during the peak hour to the maximum rate flow during a 

given time period within the peak hour. Time  period of 

15 minutes is generally taken for determining flow and 

maximum value equivalent  to hourly rate is used for 

determining peak hour factor. 

 

Beside functional parameters urban street is 

classification is also done on the basis of design 

category. Road survey is done to classify the urban street 

on the basis of design category. Road survey constitutes 

of posted speed limit, driveway/access- point density, 

signal density, and other design features as shown in 

table III. For the classification of urban street type 

through design parameters a brief survey of the roads 

considered will give an idea about the street being high-

speed, sub-urban, intermediate or urban type. From table 

III urban street types will be defined along with the data 

obtained through road surveys. 

 

Table II Design Parameters for Classifying Urban 

Street Type 

 
 

After defining urban street type with functional and 

design parameters, urban street class is to be defined. 

The classes given in HCM are designated by number 

(i.e., I, II, III, and IV) and reflect unique combinations of 

street function and design, as shown in table IV. 
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Table III Urban Street Class Based on Functional 

and Design Parameters 

 
 

DETERMINING RUNNING TIME, DELAY TIME 

AVERAGE TRAVEL SPEED 

Level of service of urban or controlled sections is 

primarily defined by the travel speed along segments, 

and is mainly calculated from the data obtained by field. 

Out of various methods, floating car method is the most 

commonly used method to obtain speed data of the 

section. In this method minimum of three people are 

required, a driver drives the vehicle and two passengers 

record the elapsed time information i.e. running time and  

delay time, at predefined check points. The recording of 

elapsed time can be done by audio recorder, pen and 

paper or with a small data recording device. The floating 

car method is quite advantageous as it requires very low 

experienced technician and equipments with low cost. 

Floating car method is to be done during both peak and 

non- peak hours to see the variations in running time, 

delay time and average travel speed. 

 

ANALYSIS OF DATA TO DETERMINE L.O.S. 

Urban street L.O.S. criteria based on urban street class 

and average travel speed. In case the demand volume at 

any point exceeds the capacity on the segment, then the 

average travel speed calculated might not be a good 

measure of the L.O.S. In the above steps determination 

of urban street type and average travel speed is described 

and with the help of table V given below will classify the 

L.O.S. of the urban street chosen. 

 

Table V Urban Street L.O.S. By Class 

 
 

CONCLUSIONS 

L.O.S. determination in urban areas or streets is 

dissimilar to that of rural areas. In rural areas L.O.S. is 

based on density, flow, space headway etc. but in case of 

urban streets L.O.S. determination is totally based on 

average travel speed, delay time, running time and urban 

street type and class. 

 

For urban streets a minimum of L.O.S. C is required as 

mentioned in HCM. This means for different urban street 

classes average travel speed vary from 40-56 kmph for 

urban street class I to 23-32 kmph for urban street type 

IV. 

 

Traffic count should be done in a time interval of 15 

minutes. Maximum 15 minutes traffic is converted into 

hourly duration. And then peak hour factor determined 

should be 0.85 or less for the level of service C. 
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