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Abstract 

Background: The recognition of road traffic noise as one of the main sources of environmental pollu-
tion has led to develop models that enable to predict noise level from fundamental variables. Traffic 
noise prediction models are required as aids for designing roads and highways. In addition, sometimes 
are used in the assessment of existing or envisaged changes in traffic noise conditions. In this paper a 
statistical modelling approach has been used for predicting road traffic noise in Iranian road conditions. 
Methods: The study was performed during 2005-2006 in Hamadan city, in the west of Iran. The data 
set consisted of 282 noise measurements. The entire data set was utilized to develop a new model for 
Iranian condition using regression analysis.  
Result: The developed model has twelve explanatory variables in order to achieve a proper fit for 
measured values of Leq (r2= 0.913). 
Conclusion: The proposed road traffic noise model can be effectively used as a decision support tools 
for prediction of traffic noise index of Leq(30min), in Iran's cities. 
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Introduction 
Noise pollution is one of the important issues 
of environmental pollutant in metropolitan areas 
and is almost one of the harmful agents, there-
fore many countries have introduced noise 
emission limits for vehicles and other legisla-
tions to reduce road traffic noise (1, 2). In the 
recent years in some countries, new restricted 
rules were regulated for controlling civic road 
traffic noise.   
The recognition of road traffic noise as one of 
the main sources of environmental pollution led 
to design models that enable us to predict traffic 
noise level. Several models have been devel-
oped from fundamental variables such as the traf- 
fic flow, speed of  vehicles  and sound emission  
 

level using regression analysis of experimen-
tal data 2.  
Criteria of road traffic noise in Iran is based 
on Leq(30min), therefore any model that es-
timates L10, such as CORTN is not applica-
ble. As the type of vehicle noise emission and 
road structure in Iran differ from other coun-
tries, the empirical models such as FHWA 3, 
Stefano 2, Li 4, 5, Parida 6, Gundugdu 7, 
Tansatcha 8 and Lam 9 are not suitable for 
prediction of Iranian road traffic noise index.     
Traffic noise prediction models are required 
as aids in the design of highways and other 
roads and sometimes in the assessment of ex-
isting or envisaged changes in traffic noise con-
ditions. They are commonly needed to predict 
sound pressure levels, specified in terms of 
Leq, L10, etc., set by government authorities 3. *Corresponding author: Dr R Golmohammadi, Fax: 
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In this paper a statistical model for predicting 
A-weighted equivalent level is proposed for 
Iran's situation. The objective of this study was 
to design a road traffic noise prediction model 
from traffic variables and conditions of trans-
portation in Iran.  
 
Materials and Methods 
The present study was conducted in Hama-
dan city, in the west of Iran during 2005- 
2006. The main roads of the city were classi-
fied into 64 parts. The basic data were gath-
ered using digital maps and field observa-
tions. In each road restriction, ten probable 
stations at two sides of the road were specified, 
and then two random stations were selected.  
After the elimination of repeated stations or 
neighbour and opposite stations, finally 94 sta-
tions were chosen. In the pilot stage of the 
study, for optimizing duration of noise meas-
urement time at each station, as well as de-
termining the effect of background noise over 
traffic noise, 30 random stations were selected. 
At each pilot station, background noise levels 
of Leq, Lmax and L10 during 10, 20, 30, 45 and 
60 min intervals were simultaneously measured. 
The days and hours of sampling were random. 
Noise measurements were at a distance of 
three meters from the nearest road band on 
the height of 130cm above the road surface. 
A B&K sound level meter type 2260 was 
used for measurements.  
The results of the pilot stage of this study  
showed that the 10 min interval measurement 
of equivalent sound pressure level could fore-
cast the hourly values of Leq 30 and 60 min ef-
fectively (P= 0.998). Based on the mean and 
standard deviation of equivalent noise pres-
sure level at the pilot stations and considera-
tion of maximum sampling error equal to 0.5 
dB(A) with a 99% Confidence Interval, the 
minimum required sample size was estimated 
282. Therefore, in the main stage of the study, 
totally 282 noise measurements were observed 
including two 10 min noise measurements on 

day's hours (7 Am to 10 Pm) and one on 
night hours (10 Pm to 7 Pm). For each sam-
ple the following parameters were simultane-
ously measured: Leq dB(A), SPLmin dB(A), 
SPLmax dB(A), L10 dB(A), number of vehicles, 
vehicles' speed in four vehicle groups of cars: 
light trucks and minibuses, heavy trucks and 
buses, and motorcycles. Moreover, air tempera-
ture and humidity, plus the road dimensions 
such as length of road section, road pathway 
width, gradient of road and buildings height 
around the road were recorded. 
All of the collected data were entered in sta-
tistical sheet of Excel and SPSS software. 
Multiple regression models were applied to 
develop a new model for Iran's cites. The scat-
ter plot of the data showed there is a loga-
rithmic relationship between Leq and mean ve-
hicles' speed as well as vehicles flow. There-
fore, for the fitted model, the logarithmic trans-
formation of flow and speed of vehicles were 
considered. 
The developed model has as most possible as 
entrance variable for estimation traffic noise 
(Leq). Four groups of variables were consid-
ered in the model, including: dimension pa-
rameters (road length, road width, road gradi-
ent and buildings' height around the road seg-
ment), traffic flow, vehicle speed, and noise 
emission levels of four groups of vehicles.  
Traffic flow was considered, linear in two sides 
and free flow. This designed model can predict 
Leq in distance of 3 m from the roadsides edge.  
 
Results 
The results of the pilot stage of the study 
showed that the mean equivalent sound pres-
sure level at measuring stations for 10 min 

interval was 70.76± 2.11 dB(A), for 30 min 
one was 70.88±2.19 dB (A) and for 60 min 
one was 70.93±2.13 dB(A). The results 
showed that there was no significance differ-
ence between the Leq in time intervals of 10, 
30 and 60 min (P= 0.998). In the pilot stations 
the mean of background sound pressure level 
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was 60.77±5.04 dB(A). The background level 
did not have not considerable effect on traffic 
noise level. 
The results of the main stage of the study 
showed that the mean of Leq at all stations 
was 69.04± 4.25 dB(A). The average of ve-
hicles speed was 44.57±11.46 km/h and the 
mean of vehicle flow 1231.9±910 per hour. 
The mean values of the main variables are 
shown in Table 1. The mean of Leq in day- 
night hours is significant (P= 0.003). 
In this study, for the fitted regression model 
there are four explanatory factors to predict 
equivalent sound pressure level Leq in 3 me-
ters of the near road sides. The four explana-
tory factors, consisting twelve variables, are as 
follows: 1-Noise emission level; 2- Road di-
mensions; 3- Traffic flow factor; 4- Traffic 
speed factor. The developed model has twelve 
explanatory variables in order to achieve a 
proper fit for measured values of Leq (r2= 0.913).  
The following subsections show the algo-
rithms of the explanatory factors and sug-
gested model for predicting equivalent sound 
pressure level Leq in 3 meters of near road 
sides and other distances of road sides. 
Main Equation of road traffic noise predic-
tion: 
Proposed fitted model for predicting equivalent 

sound pressure level Leq in 3 meters of near 
roadsides: 

DVN Δ+Δ+Δ+= 013.54Leq                  
dB(A) 

Traffic flow factor: 

)log173.0()log361.2(
)log308.0()log542.3( min

cycletruck

icar

NN
NNN

+
+×+×=Δ   

, where 
 

Number of cars  (v/hr) Ncar 
Number of mini-buses or mini-trucks (v/hr) Nmini 
Number of buses or heavy trucks (v/hr) Ntruck 
Number of motorcycles  (v/hr) Ncycly 

Traffic speed factor: 

cycletruck

icar

VV
VV

log302.0log176.0
log907.0log668.0V min

+
++×=Δ    

, where 
 

Mean speed of cars  (km/hr) Vcar 
Mean speed  of mini-buses or mini-trucks 
(km/hr) Vmini 

Mean speed of buses or heavy trucks 
(km/hr) Vtruck 

Mean speed of motorcycles (km/hr) Vmotorcycle
Road dimensions factor: 
 

)068.0()24.0()104.0()001.0( SHWLD ++−=Δ
 , where 

Length of road section (m) L 
Width of road section (m) W 
Height of buildings around the road (m) H 
Gradient of road section (%) S 

 
The results of verification of designed model in 
this study showed the mean of predicted Leq 
is 69.69±3.45 dB(A). Comparing the means of 
predicted Leq and measured Leq (69.04±4.25 
dB(A)) showed a small mean difference of 0.365 
dB(A). The plots of predicted and measured 
values of Leq are shown in Fig. 1.   
Table 2 shows a comparison between measured 
Leq and predicted values based on different em-
pirical models containing the suggested model. 
 

Table 1: The details of noise measurement, 
environmental and dimensional factors of the roads 

 
Parameter n Mean SD 
Number of cars  (v/hr) 282 1006.6 777.68
Number of mini bus or mini 
trucks (v/hr) 282 33.21 54.28 

Number of buses or heavy 
trucks (v/hr) 282 44.28 61.83 

Number of motorcycles  (v/hr) 282 147.82 114.14
Mean speed of cars  (km/hr) 282 53.23 14.87 
Mean speed  of mini bus or 
mini trucks (km/hr) 227 41.52 12.18 

Mean speed of buses or heavy 
trucks (km/hr) 239 40.99 13.39 

Mean speed of motorcycles 
(km/hr) 263 48.08 14.77

SPL min  dB(A) 282 52.32 8.62 
SPL max  dB(A) 282 82.94 4.21 
Leq  dB(A) 282 69.04 4.25 
L10  dB(A) 282 71.69 5.43 
Road section length (m) 282 1045.0 889.6
Road section gradient (%) 282 2.01 1.5 
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Table 2: Compression of measured and predicted L10 and  Leq for the study data by some empirical models containing 
suggested model 

 
parameter Mean dB(A) SD dB(A) Difference dB(A) 
 Measured    Leq 69.04 4.25 - 

 Suggested model 69.69 3.45 +0.365 

 Prediction of   FHWA - STAMINA 66.82 7.68 -2.22 

 Prediction of  Lam W H K, 1998 64.07 5.71 -4.97 

 Prediction of  Li B,2002 65.43 5.21 -3.61 

 Prediction of  Parida M,2003 72.24 4.50 +3.20 

  Prediction Calixto 2003 71.85 4.02 +2.81 

 Prediction of Gundogdu O, 2005 59.98 1.36 -9.06 
 

 
Fig. 1: Distribution of predicted Leq by model and measured values in reference distance from roadside 

 
Discussion 
The present study has introduced a suitable 
model for prediction of road traffic noise in 
Iran. Traffic noise prediction models are re-
quired as aids in the design of roads and some-
times in the assessment of existing or envis-
aged changes in traffic noise conditions. They 
are commonly needed to predict sound pres-
sure levels, specified in terms of Leq ¡- L10, etc. 
Several models have been developed via a 
regression analysis of experimental data, from 
fundamental variables such as traffic flow, speed 
of vehicles and sound emission level 2. 

This paper is the result of a study that was 
performed during 2005 in Iran. The data set 
consisted of 282 samples, utilized to develop 
a new model for Iran condition using regres-
sion analysis. The research was performed at 
two stages including pilot and the main stages. 
The developed regression model can be suita-
bly applied for all urban areas in the country. 
The suggested model has a high coefficient of 
determination, which indicates adequacy of 
the model. The proposed model is applicable 
only for urban roads with speeds below 90 
km/h and traffic flow below 5000 v/h.  
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The results of the pilot stage of this study 
showed that the average of background noise 
pressure level at measuring sites did not have 
considerable effect on the traffic noise around 
the roads. In addition, in that stage, it was 
suggested that a 10 min measurement suffices 
to predict Leq of 30 min to 60 min in the main 
stage of the study. Logarithmic transformation 
between speed of vehicles and traffic flow 
showed a nice condition for designing a linear 
regression model of Leq, as other researchers 
performed 3, 5-8, 11, 12 and 13. 
The developed model has twelve explanatory 
variables in order to achieve a proper fit. The 
important point in this study was the number 
of entrances compared to that of the empirical 
models like as FHWA 3. In this model, some 
additional variables such as road length, gradi-
ent and height of buildings around the roads 
were considered. The mean difference between 
measured and predicted Leq by some empirical 
models showed that the suggested model has 
the minimum difference compared to the others. 
In this study vehicles were divided into three 
groups and because of importance of motorcy-
cles, those were considered as a separate group 
8. In countries such as Iran where motorcycles 
are used in civic transportation, they have a high 
role in traffic noise emission. The suggested 
model has a high determination coefficient for 
predicting Leq compared to other models 5, 9-13. 
Finally, it can be concluded that the suggested 
model could nicely predict road traffic noise 
index Leq(30min) in Iranian cities. 
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