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Abstract—This study provides an evaluation of road traffic 

noise pollution  in Amman, the capital of Jordan through 

measuring  and predicting  the statistical noise index L10 (18 

hr) at selected sites using the British CRTN method after 

validation. The measured and future noise levels were found 

high and exceed the maximum allowable limit of 63 dB(A) at 

all survey sites calling for the need to apply mitigation 

measures. The effectiveness of noise barriers in reducing 

noise levels was investigated and 3-5 m noise barriers were 

found appropriate.  
 

Index Terms—CRTN, Jordan, mitigation measures, traffic 

noise. 

I. INTRODUCTION 

Road traffic is the dominating source of noise [1] and 

more interfering than other types [2]. Social surveys cited 

road traffic noise (RTN) as the major source of nuisance 

and annoyance [3]-[5] and affects the physical and mental 

health of people. 

Jordan with an area of 93000 sq. km. has a total 

population of about 6 million, 85% of which live in urban 

areas and over half live in the capital city, Amman which 

posses about 85% of the total large industrial development 

and 71% of small ones. 

This study aims to quantify the current and future noise 

levels along urban arterials of Amman in order to provide 

a better understanding of the noise issue and its impact. It 

also identifies the need for, and the type of required noise 

mitigation measures.  

II. METHODOLOGY 

Measurements of traffic noise levels and affecting 

factors were collected at seven sites adjacent to selected 

arterial roads in Amman (Fig. 1). 

                                                           
Manuscript received July 1, 2012; revised January 18, 2013. 

 

Figure 1.  Location of the selected sites  

The sites were chosen where the noise levels were 

believed to be significant and the view of the roads is 

substantially unobstructed. The sites shown in Fig. 1 are 

described as follows: 

S1. Queen Rania Al-Abdullah St. in front of agriculture 

municipalities. 

S2. Ibin-Sinna Street, (Wadi Saqra), approximately 150 

meters away from tunnel toward city center. 

S3. The Seventh Circle in front of the Modern 

Education School. 

S4. King Abdullah Al Thani St. beside fastlink 

company. 

S5. Al-Istiqlal Street, in front of Al Amanna building 

"Health Sector". 

S6. Abu-Nsair Street, beside Flona Nursery. 

S7. Al-Madina Al Munawarra St. Approximately 500 

meters away from Suhayb mosque toward Kilo Bridge. 

The collected data included the geometrical and surface 

features of the site, gradient, traffic volume, speed, and 

percent of heavy vehicles.  

The measurements of traffic noise levels were recorded 

using a sound level meter type 407764. The instrument 

was calibrated before use and all readings were taken on 
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the “A- weighting” frequency network to simulate human 

ear response. Noise level measurements were made for 18 

hours from 6 am to midnight, with a microphone mounted 

on a tripod 1.5m above the road surface. A (TRAX-11) 

instrument was used to measure the number of vehicles 

(traffic flow) while the number of heavy vehicles was 

counted manually. Road traffic speed data was collected 

using a laser speed radar meter. The measurements of all 

traffic data were concurrent with measurements of traffic 

noise at each site. The British Calculation of Road Traffic 

Noise (CRTN) method [6] was used to predict RTN levels 

at the studied sites. 

III. RESULTS AND DISCUSSION 

The measured traffic noise levels at all sites given in 

Table I show little variation ranging from 72.7 to 78.5 dB 

(A). 

The CRTN method was used to predict noise levels at 

the sites where noise levels were measured. The method 

was evaluated by comparing the measured and predicted 

levels. The prediction difference, which is the predicted 

minus the measured values was calculated and the results 

are shown in Table I. 

However, in order to be reliable, the performance of the 

CRTN method under traffic conditions of Amman was 

evaluated by statistically examining the accuracy of the 

method in predicting measured noise levels over the 

complete range of situations covered by the method. Using 

this set of measured and predicted data, the accuracy of the 

prediction method can be defined by the mean of the 

prediction difference which found to be 2. 2 dB(A) and its 

standard deviation of 0.96 indicating that CRTN can be 

used satisfactorily to predict traffic noise levels in 

Amman. 

TABLE I.  MEASURED AND PREDICTED NOISE LEVELS L10 (18 

HR) 

Site 

Number 

Current 

measured levels 

(X) 

Current 

predicted 

levels (Y)           

Prediction 

differences   

(Y- X)  

S1 76.6 
79.2 +2.6 

S2 78.5 
79.9 +1.4 

S3 72.7 
75.7 +3.0 

S4 77.8 
81.2 +3.4 

S5 75.8 
77.0 +1.2 

S6 74.6 
78.2 +3.6 

S7 75.1 78.3 +3.2 

 

The CRTN method was also applied to estimate future 

traffic noise levels in 2020 at the same studied sites and the 

results are shown in Table II which demonstrates that all 

noise levels will also exceed the maximum acceptable 

limit of 63 dB (A) adopted in Jordan calling for the need to 

apply necessary noise mitigation measures. 

TABLE II.  FUTURE PREDICTED NOISE LEVEL 

Future predicted  

Levels 

 

Site  

81.8 S1 

80.0 S2 

78.3 S3 

83.7 S4 

79.5 S5 

80.7 S6 

80.0 S7 

 

Several mitigation measures are available for the 

control of traffic noise and noise barriers were found to be 

highly effective and can reduce noise level by an amount 

ranging between 5 and 20 dB(A) [7]. In addition barriers 

suit Amman’s road network conditions where the right of 

way along many busy streets is limited. 

Various factors need to be considered to produce an 

acoustically effective barriers i.e. a barrier that provides 

the required noise reduction without being 

“over-designed”. The noise reduction goal is the first and 

an important element of the barrier design process which 

influence the acoustical considerations such as height, 

length, location and the material of the barrier. 

Using 3-m height noise barriers produced the results in 

Table III which show that barriers are able to reduce the 

noise level by about 15-20%. 

TABLE III.  CURRENT AND FUTURE NOISE LEVELS WITH 3-M HIGH 

BARRIERS 

 

Future levels  

 

Current levels  

 

Site  

65.0 62.4 S1 

63.8 63.0 S2 

63.5 61.1 S3 

67.5 65.0 S4 

62.7 60.9 S5 

63.9 61.1 S6 

64.0 61.5 S7 

 

The following regression model was developed to relate 

actual noise levels to the predicted levels: 

Predicted noise level = 17.77 + 0.801 (actual noise 

level). 

The actual and future noise levels in presence of noise 

barriers were calculated based on the above relationship 

and the results are shown in Table III. It can be seen that 

the use of 3-m barriers can reduce the current noise levels 

below the permissible limit. However, higher barriers (5m) 

or additional attenuation measures, such as vegetation for 

example, are required to achieve the same results in the 

future. 
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IV. CONCLUSION 

The results of the study show that the CRTN noise 

prediction method can be applied satisfactorily under 

Amman’s traffic conditions with a mean prediction 

difference of only 2.2 dB(A). Current and predicted future 

noise levels were found to exceed the maximum allowable 

limit. Noise barriers 3m high were found adequate for the 

current but not for future conditions when more effective 

barriers (5m high for example) will be required. However, 

a more comprehensive study into the present and future 

magnitudes of the problem, potential mitigation measures 

and their cost estimates is necessary for appropriate 

decision-making. 
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