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Abstract: To formulate Vietnamese and global noise policies, community response to 

transportation noise has been investigated in Vietnam. Two large-scale socio-acoustic 

surveys on community response to road traffic noise were conducted first and then two 

other surveys on the impact of aircraft noise. In total, 3033 and 2900 responses were 

obtained in Ho Chi Minh City and Hanoi, respectively. The dose-response curve for road 

traffic noise almost coincided in the position of the EU's data curve, while the curve for 

aircraft noise was slightly higher than EU’s. For the same noise exposure, the noise 

annoyance in Hanoi was higher than that in Ho Chi Minh City because of the lower 

background noise level in Hanoi. 
 

Keywords: community response, road traffic noise, aircraft noise, dose-response 

relationship 
 

 

Introduction: 
 

Noise effects in developing countries are 

continuing to grow because of rapid 

urbanization in addition to bad planning and 

poor social infrastructure. However, 

environmental noise in these countries is 

insufficiently controlled because of the 

unavailability of adequate data. The data are 

insufficient to propose dose-response 

relationships and this therefore leads to the 

establishment of inappropriate criteria. 

Therefore, there is an urgent need to 

accumulate a reliable dataset to establish 

the relationship between noise and 

community annoyance in developing 

countries for both national and global noise 

management. Vietnam is the second most 

populous country in Southeast Asia with 

31.7 million people living in urban areas 

accounting for 37 percent of the national 

population. The impact of market-based 

economic transformation and its pace have 

severely affected Vietnam’s transportation 

condition, resulting in an increasing volume 

and abundant noise emitting from 

transportation vehicles. To formulate 

Vietnamese and global noise policies, 

community response to transportation noise 

has been investigated in Vietnam since 

2004. The two cities chosen for the surveys 

are the busiest major metropolitan areas in 

Vietnam with a concentration of more than a 

third of the urban population in Vietnam. 

Hanoi is the capital city with estimated 

population of 6.5 million, and Ho Chi Minh 

City is a major metropolitan area of 

Southern Vietnam with population of 7.1 

million inhabitants (as Census of 2009). Two 

large-scale socio-acoustic surveys on 

community response to road traffic noise 

were conducted first and then two other 

surveys on the impact of aircraft noise in 

2005, 2007, 2008 and 2009, respectively. 

Because the two abovementioned cities 

targeted in this study have different 
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features, the results of this study are 

expected to provide a broader knowledge of 

noise annoyance in Vietnam of regions with 

particular social conditions and habituations. 

The objectives of this study were (i) to 

propose representative dose-response 

relationships for road traffic and aircraft 

noise annoyance in Vietnam and (ii) to 

assess the acoustic and non-acoustic factors 

moderating the difference in response to 

noise between the two cities. 
 

Road Traffic Noise Surveys: 
 

Survey Sites: 
 

Eight sites were selected in Hanoi and Ho 

Chi Minh City. The site selection was 

intended to reflect not only the road traffic 

noise covering various traffic volumes but 

also the characteristics of streets such as 

road width or the residential identify and so 

on. All selected sites were streets having 

residential houses located densely along the 

road with busy commercial activities. 
 

Social Surveys: 
 

In September 2005, a large-scaled social 

survey on community response to road 

traffic noise was conducted in Hanoi. The 

survey was principally conducted in 

weekends when family members were at 

home. The sample size was 1,503 people in 

which 1,135 were from row house residents 

and 368 were from apartments. In August 

and September 2007, another large-scaled 

social survey on community response to 

road traffic noise was carried out in Ho Chi 

Minh City. 1471 people with 1337 people 

from row houses and 134 people from 

apartments participated. Outlines of the 

social surveys on road traffic noise 

annoyance in Hanoi and Ho Chi Minh City 

are presented in Table 1. Both surveys were 

carried out in form of face-to-face 

interviews. The same questionnaires were 

used in Hanoi Survey and Ho Chi Minh 

Survey. The content of a questionnaire was 

shown in Table 2. In the questionnaire, two 

scales—5-point verbal and 11-point 

numeric—constructed according to the 

ICBEN (International Commission on 

Biological Effects of Noise) method were 

used to evaluate the respondents’ noise 

annoyance [2]. 
 

Noise Measurements: 
 

In Hanoi, the first noise measurement for 

row houses was conducted in September 

2005. The 24-hour noise measurement was 

performed at reference points. Short-term 

noise measurement was also carried out at 

the reference points and other Several 

points simultaneously. Distance reduction 

equations were formulated based on the 

short-term measurement. Noise exposure to 

each house was estimated by the 24-hour 

noise measurement values and the distance 

reduction equations. Additional vertical noise 

reduction measurement for apartments was 

conducted at four sites in September 2006. 

Mainly four and five-storied apartment 

blocks available at each site were chosen to 

be the reference points. Short-term vertical 

noise reduction measurement was 

performed on each floor of the apartment 

blocks simultaneously. Twenty-four hour 

noise exposure to apartment houses was 

estimated by noise exposure to row houses 

and the additional measures. In Ho Chi Minh 

City, noise measurement was conducted in 

September 2007, including the 24-hour 

noise measurement, short-term horizontal 

and vertical reduction measurements. The 

same method as previously used in Hanoi 

was applied. 
 

Aircraft and Combined Noise Surveys: 
 

The existence of many residential areas in 

the vicinity of almost all airports in Vietnam 

has made aircraft noise, together with road 

traffic, a main noise source that is causing 

adverse effects on the quality of Vietnamese 

life. The impact of aircraft noise in this study 

is investigated not only as a single source 

but also as a combined source together with 

road traffic noise. The data collected in 

these surveys can also be used to provide 

more insight to the situation of road traffic 

noise, especially in the mixed noise 

environment. 
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Table 1: Outline of Surveys 
 

 
 

Survey Sites: 
 

Tan Son Nhat Airport in Ho Chi Minh City 

and Noi Bai Airport in Hanoi are two largest 

international airports in Vietnam. Tan Son 

Nhat Airport is located inside a crowded 

residential area of Ho Chi Minh City with 

busy commercial streets, while Noi Bai 

Airport lies among rural and scattered-

populated areas far from downtown Hanoi 

but right in the hub of many national arterial 

roads and industrial zones. Ten residential 

areas were selected around Tan Son Nhat 

Airport including eight sites under the 

landing and takeoff paths of aircraft and two 

other sites laying to the north and south of 

the runway. Nine sites were selected around 

Noi Bai airport including seven sites under 

the landing and takeoff paths of aircraft and 

two sites to the south of the runway. The 

site selection was intended to reflect the 

aircraft noise exposure covering locations at 

various distances from and directions 

relative to the airport. At each site, the 

houses facing the roads were selected for 

combined noise survey and those apart from 

the road were for single aircraft noise survey. 
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Table 2: Questionnaire Items of the Surveys 
 

Questions answered by respondents 

Q1 - Q6 
Housing 

factors 

House type; Length of residence; Area of first 

floor; Comments on quality of housing 

Q7, Q8 
Residential 

environment 

Climate in the area; Quality of residential 

environment. 

Q9 – Q17 Annoyance 

From traffic noise, From air pollution; From 

neighbour; Frequency of annoyance; Annoyance 

in specific time and season; Annoyance due to 

vibration caused by traffic… 

Q18 

Interferences 

of daily 

activities 

Listening, sleeping disturbance; Disturbance 

while resting, talking, gardening 

Q19 – Q27 
Sensitivities, 

attitudes, etc. 

Sleeping with open window in certain season; 

Time of going to bed and getting up in weekend 

and weekday; Sleeping condition; Sensitivity to 

weather and environmental factors; Attitudes to 

the use of transportation vehicles; Using 

frequency; Comments on safety. 

Q28 - Q33 

Socio-

demographic 

variables 

Occupation; Length of period to stay at home;  

Number of family members;Age 

Questions answered by  interviewers according to the respondents' facts 

Q34 
Gender of 

respondents 
  

Q35 – Q41 

Structural 

details of the 

house 

Main structure; Number of glass layers, frame 

types of windows and doors of the living rooms 

and bedrooms; Direction of facing or not facing 

doors and windows 

 

Social Surveys: 
 

Social surveys on community response to 

aircraft noise and combined noise from 

aircraft and road traffic were carried out in 

Ho Chi Minh City from August to September 

2008 and in Hanoi from August to 

September 2009. In total, 1562 and 1397 

responses were obtained in Ho Chi Minh City 

and Hanoi, respectively. Community 

responses were obtained through an 

interview questionnaire presented as a 

social survey of the living environment. The 

responses to combined noise source were 

collected from residents of the houses facing 

the roads that were considered to be 

exposed to both aircraft and road traffic 

noise. Fig.1 illustrates the areas for single 

noise and combined noise surveys. 
 

Two scales—5-point verbal and 11-point 

numeric—constructed according to the 

ICBEN method were used. In combined 

noise surveys, the respondents were asked 

to evaluate their annoyance successively to 

all three types of noise sources. They are 

aircraft, road traffic and combined noise of 

both. 
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Figure 1: Illustration Image of Areas for the Surveys on Single and Combined Noise 

(Source: Google Earth) 
 

Noise Measurements: 
 

Noise measurements were performed in Ho 

Chi Minh City from September 22 to 29, 

2008, and in Hanoi from September 10 to 

17, 2009, by applying the same method in 

both cities. The combined noise of aircraft 

and road traffic was measured every 1 s for 

24 h on the road shoulder. Aircraft noise 

exposure was measured every 1 s for seven 

successive days by using sound level meters 

(RION NL-21 and NL-22) at the same site 

but for the areas rather separate from the 

road which is supposed to be exposed to 

only aircraft noise. Aircraft and combined 

noise exposures ranged from 53 to 71 dB 

and 73 to 83 dB Lden in Ho Chi Minh City and 

from 48 to 61 dB and 70 to 82 dB Lden in 

Hanoi, respectively. Road traffic noise 

metrics were calculated by energy 

subtraction of aircraft from combined noise 

metrics. 
 

Results: 
 

Dose-Response Relationships: 
 

Community noise-control policies and 

guidelines on mitigating noise have been 

laid down in many developed countries, 

especially in Europe. In Europe, noise 

impact is quantified based on the exposure-

response relationships between noise and 

annoyance [3-5]. In 1999, to facilitate 

global coverage and applicability, the 

Guidelines for Community Noise (WHO) 

were prepared as the requirement for 

improved guidance at the national and 

regional levels [6]. However, it has been 

pointed out in many studies that community 

response to noise was affected by non-

acoustical factors such as culture, climate, 

lifestyle, and house type [7-9]. Hence, a 

question arises as to whether the findings of 

previous studies, which were obtained 
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mainly for developed countries, are 

applicable to the rest of the world, especially 

developing countries. This part aims to draw 

dose-response curves for Hanoi and Ho Chi 

Minh data, and to attend the process in 

providing fundamental data for the 

establishment of Vietnamese noise policy. A 

logistic regression function was applied to 

plot the dose-response curves for aircraft 

and road traffic noise annoyance. This was 

evaluated by the percentage of people 

highly annoyed; the day-evening-night 

average sound level (Lden) was chosen as 

the independent variable. Following the 

European Union (EU) position paper [4], in 

which the cut-off point for the highly 

annoyed was defined as the top 28%, the 

authors defined the top three categories of 

the 11-point numeric scale (top 27%) as 

highly annoyed.  
 

The dose-response curves for road traffic 

and aircraft annoyance in Ho Chi Minh City 

and Hanoi were plotted based on the data 

from the single and combined noise surveys 

and are shown in Fig. 2. 
 

 
 

Figure 2: Comparison of Dose-Response 

Relationships for Road Traffic and Aircraft 

Noise Annoyance in Single and Combined 

Noise Surveys in Hanoi and Ho Chi Minh City 
 

The solid lines were presented for Hanoi’s 

data while the dotted lines were for Ho Chi 

Minh City’s. The dark and light blue lines 

were for the aircraft noise annoyance in 

single and combined noise areas, 

respectively. The dark and light orange lines 

were for the road traffic noise annoyance in 

single and combined noise areas, 

respectively. Hanoi’s curves are appeared to 

be higher than Ho Chi Minh City’s in both 

term of road traffic and aircraft noise no 

matter whether in single or mixed noise 

environment. In other words, respondents in 

Hanoi were more annoyed by aircraft noise 

than those in Ho Chi Minh City at the same 

noise level. Particularly, comparisons were 

made to the impact of the same noise but in 

two different environments that are single 

and combined noise environment. In Hanoi, 

the curve of road traffic noise annoyance in 

combined noise survey is higher than that in 

single noise survey. It means that, at the 

same noise level, the respondents in 

combined noise areas seem to be more 

annoyed by road traffic than those in single 

noise areas. It means that the noise emitted 

from aircraft events made road traffic noise 

more annoying than when only road traffic 

noise exists alone. This result could be well-

interpreted by the level difference of 11 dB 

between the average background noise 

levels of the surveys in Hanoi 2005 and 

2009 as shown in Table 3. In other words, 

the higher background noise level in single 

noise surveys reduced the nuisance of road 

traffic noise. However, contrast situation 

was found for the case of aircraft noise in 

Hanoi. The curve of aircraft noise annoyance 

in combined noise survey is lower than that 

in single noise survey at the noise level 

below around 60 dB. In particular, the 

aircraft noise appeared in mixed noise 

environment seemed to be less annoying 

than in a single noise areas. This result is 

logically reasonable because a noise event 

at rather low level can easily be masked in 

environments of continuous noise, here 

namely, road traffic noise. For relationships 

of road traffic noise in Ho Chi Minh City, 

clearly different trends and the intersection 

between the curves can be observed. The 

curve of road traffic noise annoyance in 

combined noise survey was steeper and 

crossed that in single noise survey at around 

78 dB. The opposite trend was obtained with 

curves of aircraft noise annoyance with the 

intersection point at about 65 dB. The 

difficulty to explain in consistency for the 



  243 Community Response to Transportation Noises in Vietnam 

International Journal of Earth Sciences and Engineering 

ISSN 0974-5904, Vol. 04, No 05 - Spl issue, September 2011, pp. 237-245 

mechanism of the relationships obtained in 

Ho Chi Minh City was speculated to be 

caused by the complex environment is at 

surveyed sites in Ho Chi Minh City, where 

the responses were affected by various 

factors including acoustical and non-

acoustical ones. Further studies should be 

conducted to explain such a complex 

circumstance. Fig. 3 shows the relationships 

for aircraft and road traffic annoyance in Ho 

Chi Minh City and Hanoi using synthesized 

data from the single and combined noise 

surveys. Consistent to the above analysis, 

Hanoi’s curves are higher than Ho Chi Minh 

City’s in both term of aircraft and road 

traffic noise. In addition to the results of 

general annoyance, this finding yields a 

question as to why the respondents in Hanoi 

were more annoyed or disturbed than those 

in Ho Chi Minh City at the same noise 

exposure. Finally, the synthesized curves of 

Hanoi and Ho Chi Minh City were 

superimposed and fitted on to the EU data 

curves (Fig. 4). The dose-response curve for 

road traffic noise almost coincided in the 

position of the EU's data curve. This could 

be considered as a supplement to the serial 

data of the EU for the noise level above 75 

dB. Meanwhile, the curve for aircraft noise 

was slightly higher than EU’s. It could be 

argued that, at the same noise exposure 

level, despite having the same degree of 

annoyance to road noise, Vietnamese were 

more disturbed by aircraft noise than 

European people. The aviation industry of 

Vietnam is still relatively new and growing. 

The aircraft is not the means used regularly 

for Vietnamese. This might yield a higher 

aircraft annoyance to Vietnamese than 

Europeans. However, this result shows the 

correctness and the applicability 

accompanied by the amendment given by a 

thorough study of European standards with 

Vietnam in particular and other developing 

countries in general. 

 

Difference in Response between Cities: 
 

Comparing the annoyance response 

between the two cities, Hanoi respondents 

seemed to be more annoyed by noise than 

those in Ho Chi Minh City, even at the same 

noise level. 
 

 
 

Figure 3: Dose-Response Relationships for 

Road Traffic and Aircraft Noise Annoyance 

using Synthesized Data from Surveys in 

Hanoi and Ho Chi Minh City 
 

 
 

Figure 4: The Synthesized Curve of Road 

Traffic and Aircraft Noise Surveys in 

Comparison with the EU’s Curve 
 

The results of previous studies indicated that 

individuals tended to judge the annoyance 

of an unwanted sound in terms of its 

relationship to background noise [10]. The 

background noise level, in this study, is 

defined as the 95th percentile (L95), as 

shown in Tables 3. It can be easily observed 

that the background noise levels at almost 

all sites of Ho Chi Minh City are higher than 

at those of Hanoi. The outstandingly larger 

traffic volume in Ho Chi Minh City might 

yield the higher background noise level 

there. Correlation coefficients were 

calculated to measure the relationship 

between aircraft annoyance and background 

noise levels. The results showed that L95 was 

statistically significantly correlated at the 

0.01 level with individual annoyance score 
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evaluated by the respondents of all surveys 

in both Hanoi and Ho Chi Minh City. It can 

be speculated that the road traffic and 

aircraft noise in Hanoi might be generally 

more noticeable since the background noise 

levels are lower than in Ho Chi Minh City. 

This finding emphasized the role of 

background noise level on the annoyance of 

respondents in Ho Chi Minh City and Hanoi. 
 

Conclusions: 
 

The results from four large-scale socio-

acoustic surveys on community response to 

road traffic noise and aircraft noise 

conducted in Hanoi and Ho Chi Minh City 

provided a broader knowledge on exposure 

situations as well as annoyance of 

transportation noise in Vietnam. The first 

dose–response relationship between Lden 

and % highly annoyed was established for 

road traffic and aircraft noise in Vietnam and 

fitted onto the curve for the EU. It has been 

found that the dose-response curve for road 

traffic noise almost coincided in the position 

of the EU's data curve and the curve for 

aircraft noise was 2 to 3 dB lower than that 

for the EU at the same percentage of high 

annoyance. Finally, for the same noise 

exposure, the noise annoyance in Hanoi was 

higher than that in Ho Chi Minh City because 

of the lower background noise level in 

Hanoi. The data on community response to 

railway noise in Hanoi is being in process of 

analysis, with which we can propose soon 

the dose–response curve with all three type 

of transportation noises corresponding with 

EU’s works. Further investigations are 

planned to be conducted in urban areas that 

have smaller scale to contribute for more 

comprehensive study on transportation 

noise in Vietnam. More surveys also 

intended to be conducted in Hanoi and Ho 

Chi Minh City to provide additional research 

on step change on community response in 

Vietnam. 
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Table 2: Background Noise Levels L95 (95 Percentile Noise Level) at All Surveyed Sites 
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Hanoi 2005    

L95 57 51 52 54 51 52 65 61   55 

HCM City 2007   

L95 53 56 63 60 61 64 65 68   61 

HCM City 2008 
 

Single survey, L95  44 49 47 41 42 45 46 44   45 

Combined  survey , 

L95 
41 65 44 49 57 53 46 54   51 

Hanoi 2009   

Single survey , L95 40 45 48 39 42   41 43 44 43 

Combined  survey, L95  36 48 48 46 41   41 51 42 44 
 




