
1 

 

 

 

 

AVIATION NOISE IMPACTS WHITE PAPER 

 

STATE OF THE SCIENCE 2019: AVIATION NOISE IMPACTS 

REFERENCES 

1. Basner M, Clark C, Hansel A, Hileman JI, Janssen S, Shepherd K, Sparrow V. Aviation noise 

impacts: State of the science. Noise Health 2017; 19: 41-50. 

2. Fields J, de Jong RG, Gjestland T, Flindell IH, Job RFS, Kurra S, Lercher P, Vallet M, Yano T, Guski 

R, Felscher-Suhr U & Schumer R. Standardized noise reaction questions for community noise 

surveys: research and a recommendation. J Sound Vib 2001; 242(4): 641-679. 

3. International Standards Organization. TS 15666: Acoustics - Assessment of noise annoyance by 

means of social and socio-acoustic surveys. 2003.  

4. Gjestland T. Standardized general-purpose reaction questions. 12th ICBEN Congress on Noise as a 

Public Health Problem; Zurich, Switzerland; 2017. 

5. Schultz, TJ. Synthesis of social surveys on noise annoyance. J Acoust Soc Am, 1979; 64: 377-405. 

6. Miedema HM & Oudshoorn CG. Annoyance from transportation noise: Relationships with exposure 

metrics DNL and DENL and their confidence intervals. Environmental Health 2001; 109: 409-416. 

7. International Standards Organization. ISO 1996-1. Acoustics - Description, measurement and 

assessment of environmental noise - part 1: Basic quantities and assessment procedures. 2016. 

8. Gelderblom, FB, Gjestland T, Fidell S, & Berry, B. On the stability of community tolerance for 

aircraft noise. Acta Acustica united with Acustica 2017; 103: 17-27. 

9. Guski R, Schreckenberg, D, & Schuemer, R. WHO Environmental Noise Guidelines for the European 

Region. A systematic review on environmental noise and annoyance. Int J of Environmental Research 

and Public Health 2017; 14: 1539. doi:10.3390/ijerph14121539. 

10. Fidell S, & Silvati L. Social survey of community response to a step change in aircraft noise 

exposure. J Acoust Soc Am 2002; 111(1): 200-209. 

11. Brink M, Wirth KE, Schierz C, Thomann G, & Bauer G. Annoyance response to stable and changing 

aircraft noise exposure. J Acoust Soc Am 2011; 130(2): 791-806. 

12. Schreckenberg D, Belke C, Faulbaum F, Guski R, Möller U, & Spilski J. Effects of aircraft noise on 

annoyance and sleep disturbances before and after expansion of Frankfurt Airport. Inter-Noise 2016; 

Hamburg, Germany; 2016. 

13. Fields JM. Effect of personal and situational variables on noise annoyance in residential areas. J 

Acoust Soc Am 1993; 93: 2753-63. 

14. Miedema H, & Vos H. Demographic and attitudinal factors that modify annoyance from 

transportation noise. J Acoust Soc Am 1999; 105: 3336-44. 

15. Schreckenberg D, Benz S, Kuhlmann J, Conrady M, & Felscher-Suhr U. Attitudes towards authorities 

and aircraft noise annoyance. 12th ICBEN congress on noise as a public health problem; Zurich, 

Switzerland; 2017. 

16. Heritier H, Vienneau D, Foraster M, Eze IC, Schaffner E, et al. Diurnal variability of transportation 

noise exposure and cardiovascular mortality: A nationwide cohort study from Switzerland. Int J Hyg 

Environ Health 2018; 221(3) 556-563. 

17. Gelderblom FB, Gjestland T, Fidell S, & Berry B. On the stability of community tolerance for aircraft 

noise. Acta Acustica united with Acustica 2017; 103: 17-27. 



2 

 

 

 

 

18. Flindell IH & Witter IJ. Non-acoustical factors in noise management at Heathrow Airport. J Noise & 

Health 1999; 3: 27-44. 

19. Job, RF. Noise sensitivity as a factor influencing human reaction to noise. J of Noise & Health 1999; 

1: 57-68. 

20. Janssen SA & Vos H. A comparison of recent surveys on aircraft noise exposure-response 

relationships. TNO report, TNO-034-DTM-2009-01799, 2009. 

21. Janssen SA, Vos H, van Kempen EEMM, Breugelmans ORP, Miedema HME. Trends in aircraft 

noise annoyance: The role of study and sample characteristics. J Acoust Soc Am 2010; 129(4): 1953-

1962. 

22. COSMA. Community Oriented Solutions to Minimize Aircraft Noise Annoyance. The Commission, 

European Union, 2009. 

23. Fritschi L, Brown AL, Kim R, Schwela DH, Kephalopoulos S, editors. Burden of disease from 

environmental noise. Bonn, Germany: World Health Organization (WHO); 2011. 

24. Muzet A. Environmental noise, sleep and health. Sleep Med Rev 2007; 11(2): 135-42. 

25. Dang-Vu TT, McKinney SM, Buxton OM, Solet JM, Ellenbogen JM. Spontaneous brain rhythms 

predict sleep stability in the face of noise. Curr Biol 2010; 20(15): R626-R7. 

26. Basner M, Müller U, Griefahn B. Practical guidance for risk assessment of traffic noise effects on 

sleep. Appl Acoustics 2010; 71(6): 518-22. 

27. Basner M, Müller U, Elmenhorst E-M. Single and combined effects of air, road, and rail traffic noise 

on sleep and recuperation. Sleep 2011; 34(1): 11-23. 

28. Brink M, Basner M, Schierz C, et al. Determining physiological reaction probabilities to noise events 

during sleep. Somnologie 2009; 13(4): 236-43. 

29. Cassel W, Ploch T, Griefahn B, et al. Disturbed sleep in obstructive sleep apnea expressed in a single 

index of sleep disturbance (SDI). Somnologie - Schlafforschung und Schlafmedizin 2008; 12(2): 158-

64. 

30. Müller U, Elmenhorst EM, Mendolia F, et al. A comparison of the effects of night time air traffic 

noise on sleep at Cologne/Bonn and Frankfurt Airport after the night flight ban. 12th International 

Congress on Noise as a Public Health Problem (ICBEN); 2017; Zurich, Switzerland; 2017. p. 1-6. 

31. Basner M. Nocturnal aircraft noise increases objectively assessed daytime sleepiness. Somnologie 

2008; 12(2): 110-7. 

32. Elmenhorst EM, Elmenhorst D, Wenzel J, et al. Effects of nocturnal aircraft noise on cognitive 

performance in the following morning: dose-response relationships in laboratory and field. Int Arch 

Occup Environ Health 2010; 83(7): 743-51. 

33. Jarup L, Babisch W, Houthuijs D, et al. Hypertension and exposure to noise near airports: the 

HYENA study. EnvironHealth Perspect 2008; 116(3): 329-33. 

34. Basner M, Isermann U, Samel A. Aircraft noise effects on sleep: Application of the results of a large 

polysomnographic field study. J Acoust Soc Am 2006; 119(5): 2772-84. 

35. Pearsons K, Barber D, Tabachnick BG, Fidell S. Predicting noise-induced sleep disturbance. J Acoust 

Soc Am 1995; 97(1): 331-8. 

36. Marks A, Griefahn B, Basner M. Event-related awakenings caused by nocturnal transportation noise. 

Noise Contr Eng J 2008; 56(1): 52-62. 

37. Basner M, McGuire S. WHO Environmental Noise Guidelines for the European Region: A systematic 

review on environmental noise and effects on sleep. Int J Environ Res Public Health 2018; 15(3): 

519. 



3 

 

 

 

 

38. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating quality of 

evidence and strength of recommendations. BMJ 2008; 336(7650): 924-6. 

39. Münzel T, Sørensen M, Gori T, Schmidt FP, Rao X, Brook J, et al. Environmental stressors and 

cardio-metabolic disease: part I-epidemiologic evidence supporting a role for noise and air pollution 

and effects of mitigation strategies. Eur Heart J 2017; 38(8): 550-6. 

40. Münzel T, Sørensen M, Gori T, Schmidt FP, Rao X, Brook FR, et al. Environmental stressors and 

cardio-metabolic disease: part II-mechanistic insights. Eur Heart J 2017; 38(8): 557-64. 

41. Kempen EV, Casas M, Pershagen G, Foraster M. WHO Environmental Noise Guidelines for the 

European Region: A Systematic Review on Environmental Noise and Cardiovascular and Metabolic 

Effects: A Summary. Int J Environ Res Public Health 2018; 15(2): 379. 

42. Nieuwenhuijsen MJ, Ristovska G, Dadvand P. WHO Environmental Noise Guidelines for the 

European Region: A Systematic Review on Environmental Noise and Adverse Birth Outcomes. Int J 

Environ Res Public Health 2017; 14(10): 1252. 

43. Wunderli JM, Pieren R, Habermacher M, Vienneau D, Cajochen C, Probst-Hensch N, et al. 

Intermittency ratio: A metric reflecting short-term temporal variations of transportation noise 

exposure. J Expos Sci Environ Epidemiol 2016; 26(6): 575-85. 

44. Seidler A, Wagner M, Schubert M, Droge P, Pons-Kuhnemann J, Swart E, et al. Myocardial 

Infarction Risk Due to Aircraft, Road, and Rail Traffic Noise. Dtsch Arztebl Int. 2016; 113(24): 407-

14. 

45. Münzel T, Schmidt FP, Steven S, Herzog J, Daiber A, Sorensen M. Environmental Noise and the 

Cardiovascular System. J Am Coll Cardiol 2018; 71(6): 688-97. 

46.  Kempen EV, Casas M, Pershagen G, Foraster M. Cardiovascular and metabolic effects of 

environmental noise: Systemic evidence review in the framework of the development of the WHO 

environmental noise guidelines for the European Region. RIVM (Dutch National Institute for Public 

Health and the Environment) Report 2017-0078. Available from report: 

(https://www.rivm.nl/en/Search?searchbase=0&searchrange=10&searchpage=1&freetext=2017-

0078&submit=Search)  

47. World Health Organization Regional Office for E. Burden of disease from environmental noise. 

http://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf. Bonn, Germany: World 

Health Organization; 2011. 

48. Schmidt FP, Basner M, Kroger G, Weck S, Schnorbus B, Muttray A, et al. Effect of nighttime aircraft 

noise exposure on endothelial function and stress hormone release in healthy adults. Eur Heart J 

2013; 34(45): 3508-14a. 

49. Schmidt F, Kolle K, Kreuder K, Schnorbus B, Wild P, Hechtner M, et al. Nighttime aircraft noise 

impairs endothelial function and increases blood pressure in patients with or at high risk for coronary 

artery disease. Clinical Research Cardiology 2015; 104(1): 23-30. 

50. Eriksson C, Bluhm G, Hilding A, Ostenson C-G, Pershagen G. Aircraft noise and incidence of 

hypertension - Gender specific effects. Environmental Research 2010; 110(8): 764-72. 

51. Zeeb H, Hegewald J, Schubert M, Wagner M, Dröge P, Swart E, et al. Traffic noise and hypertension 

- results from a large case-control study. Environ Res 2017; 157: 110-7. 

52. Dimakopoulou K, Koutentakis K, Papageorgiou I, Kasdagli M-I, Haralabidis AS, Sourtzi P, et al. Is 

aircraft noise exposure associated with cardiovascular disease and hypertension? Results from a 

cohort study in Athens, Greece. Occupational and Environmental Medicine 2017; 74(11): 830-7. 



4 

 

 

 

 

53. Heritier H, Vienneau D, Foraster M, Eze IC, Schaffner E, Thiesse L, et al. Transportation noise 

exposure and cardiovascular mortality: a nationwide cohort study from Switzerland. Eur J Epidemiol 

2017; 32(4): 307-15. 

54. Heritier H, Vienneau D, Foraster M, Eze IC, Schaffner E, Thiesse L, et al. Diurnal variability of 

transportation noise exposure and cardiovascular mortality: A nationwide cohort study from 

Switzerland. Int J Hyg Environ Health 2018; 221(3): 556-563. 

55. Seidler A, Wagner M, Schubert M, Dröge P, Römer K, Pons-Kühnemann J, et al. Aircraft, road and 

railway traffic noise as risk factors for heart failure and hypertensive heart disease - a case-control 

study based on secondary data. International Journal of Hygiene and Environmental Health 2016; 

219(8): 749-58. 

56. Eriksson C, Hilding A, Pyko A, Bluhm G, Pershagen G, Ostenson CG. Long-term aircraft noise 

exposure and body mass index, waist circumference, and type 2 diabetes: a prospective study. 

Environmental Health Perspectives 2014; 122(7): 687-94. 

57. Eze IC, Foraster M, Schaffner E, Vienneau D, Héritier H, Rudzik F, et al. Long-term exposure to 

transportation noise and air pollution in relation to incident diabetes in the SAPALDIA study. 

International Journal of Epidemiology 2017; 46(4): 1115-25. 

58. Eze IC, Imboden M, Foraster M, Schaffner E, Kumar A, Vienneau D, et al. Exposure to Night-Time 

Traffic Noise, Melatonin-Regulating Gene Variants and Change in Glycemia in Adults. Int J Environ 

Res Public Health 2017; 14(12): 1492. 

59. Kyoung-Bok M, Jin-Young M. Noise exposure during the first trimester and the risk of gestational 

diabetes mellitus. Environmental Research Letters 2017; 12(7): 074015. 

60. Seidler A, Hegewald J, Seidler AL, Schubert M, Wagner M, Droge P, et al. Association between 

aircraft, road and railway traffic noise and depression in a large case-control study based on 

secondary data. Environ Res 2017; 152: 263-71. 

61. Dreger S, Meyer N, Fromme H, Bolte G. Study Group of the GMEc. Environmental noise and 

incident mental health problems: A prospective cohort study among school children in Germany. 

Environ Res 2015; 143(Pt A): 49-54. 

62. Clark C, Paunović K, WHO Environmental Noise Guidelines for the European Region: A systematic 

review on environmental noise and cognition. Int J Environ Res Public Health 2018; 15: 285. 

63. Haines MM, Stansfeld SA, Head J, Job RFS. Multilevel modelling of aircraft noise on performance 

tests in schools around Heathrow Airport London. J Epidemiol Community Health 2002; 56(2); 139-

144. 

64. Sharp B, Connor TL, McLaughlin D, Clark C, Stansfeld SA, Hervey J. Assessing aircraft noise 

conditions affecting student learning; Transportation Research Board of the National Academies: 

2014. 

65. Stansfeld, SA, Berglund B, Clark C, Lopez-Barrio I, Fischer P, Ohrstrom E, Haines, MM, Head J, 

Hygge S, van Kamp I, Berry BF, team R.s. Aircraft and road traffic noise and children's cognition and 

health: a cross-national study. Lancet 2005; 365(9475): 1942-9. 

66. Clark C, Martin R, van Kempen E, Alfred T, Head J, Davies HW, Haines MM, Barrio IL, Matheson 

M, Stansfeld SA. Exposure-effect relations between aircraft and road traffic noise exposure at school 

and reading comprehension - The RANCH project. Am J Epidemiol 2006; 163(1): 27-37. 

67. Clark C, Crombie R, Head J, van Kamp I, van Kempen E, Stansfeld SA. Does traffic-related air 

pollution explain associations of aircraft and road traffic noise exposure on children's health and 



5 

 

 

 

 

cognition? A secondary analysis of the United Kingdom sample from the RANCH project. Am J 

Epidemiol 2012; 176(4): 327-37. 

68. Stansfeld SA, Hygge S, Clark C, Alfred T. Night time aircraft noise exposure and children's cognitive 

performance. Noise and Health 2010; 12(49): 255-62. 

69. Clark C, Martin R, van Kempen E, Alfred T, Head J, Davies HW, Haines MM, Lopez Barrio I, 

Matheson M, Stansfeld SA. Exposure-effect relations between aircraft and road traffic noise exposure 

at school and reading comprehension: the RANCH project. Am J Epidemiol 2006; 163(1): 27-37. 

70. Klatte M, Spilski J, Mayerl J, Möhler U, Lachmann T, Bergström K. Effects of aircraft noise on 

reading and quality of life in primary school children in Germany: results from the NORAH study. 

Environ Behav 2017; 49(4): 390-424. 

71. Clark C, Head J, Stansfeld SA. Longitudinal effects of aircraft noise exposure on children's health and 

cognition: A six-year follow-up of the UK RANCH cohort. J Environ Psychol 2013; 35: 1-9. 

72. Eagan ME, Nicholas B, McIntosh S, Clark C, Evans G. Assessing aircraft noise conditions affecting 

student learning - Case Studies; Contractors Final Report for ACRP Project 02-47, 2017. DOI 

10.17226/24941. Available as http://nap.edu/24941 . 

73. Stansfeld S, Clark C. Health effects of noise exposure in children. Current Environmental Health 

Reports 2015; 2(2): 171-178. 

74. Evans G, Lepore S. Non-auditory effects of noise on children: a critical review. Children's 

Environments 1993; 10: 42-72. 

75. Hygge S, Evans GW, Bullinger M. A prospective study of some effects of aircraft noise on cognitive 

performance in schoolchildren. Psychol Sci 2002; 13(5): 469-474. 

76. Dockrell JE, Shield B. The impact of sound-field systems on learning and attention in elementary 

school classrooms. Journal of Speech Language and Hearing Research 2012; 55(4): 1163-1176. 

77. Taraldsen GG. How to measure community tolerance levels for noise. J Acoust Soc Am 2016; 

140(1): 692-701. 

78. Atkins CLR, Brooker P, Critchley JB. Helicopter disturbance study: main report. Civil Aviation 

Authority, DR Report 8304, London, UK, 1983. 

79. Schomer PD. A survey of community attitudes towards noise near a general aviation airport. J Acoust 

Soc Am 1983; 74; 1773-1781. 

80. Schomer PD, Hoover BD, Wagner LR. Human response to helicopter noise: a test of A-weighting. 

Construction Engineering Research Laboratory, Report TR N91-13, Champaign, IL, USA, 1991. 

81. Ollerhead JB, Jones CJ. Social survey of reactions to helicopter noise. Civil Aviation Authority, 

London, UK, 1994. 

82. Wyle Research. Aircraft noise study for Marine Corps Air Station Miramar (CA). Wyle Laboratories 

Report WR 94-25, Arlington (VA) USA, 1995. 

83. Mestre V, Fidell S, Horonjeff R, Schomer PD, Hastings A, Tabachnick B, Schmitz F. Assessing 

community annoyance of helicopter noise, Airport Cooperative Research Program Research Report 

181, Transportation Research Board, National Academies, Washington DC, 2017. 

84. Fields JM, Powell CA. Community reactions to helicopter noise: results from an experimental study. 

J Acoust Soc Am 1987; 82: 479-492. 

85. Ollerhead JB. Laboratory studies of scales for measuring helicopter noise. NASA Contractor Report 

3610, Washington DC, USA, 1982. 

86. Powell CA. A subjective field study of helicopter blade slap noise. NASA Report TM 78758, 

Washington DC, USA, 1978. 



6 

 

 

 

 

87. Fields JM, Powell CA. Community reactions to helicopter noise: results from an experimental study. 

J Acoust Soc Am 1987; 82: 479-492. 

88. Gjestland T. Assessment of helicopter noise annoyance: a comparison between noise from helicopters 

and from jet aircraft. J Sound Vib 1994; 171: 453-458. 

89. Schomer PD, Wagner LR. Human and community response to military sounds: results from field-

laboratory tests of small arms, 25 mm cannon, helicopters and blast sound. Noise Control Eng J 1995; 

43: 1-13. 

90. Berry BF, Fuller HC, John AJ, Robinson DW. The rating of helicopter noise: development of a 

proposed impulse correction. NPL Report Ac 93, Teddington, UK, 1979. 

91. Federal Aviation Administration. Report to Congress: Nonmilitary Helicopter Urban Noise Study. 

Report of the Federal Aviation Administration to the United States Congress, Washington DC, USA, 

2004. 

92. Passchier-Vermeer W. Rating of helicopter noise with respect to annoyance. TNO report PG 94.061, 

Leiden, The Netherlands, 1994. 

93. Fidell S, Silvati L, Pearsons K, Lind S, Howe R. Field study of the annoyance of low-frequency 

runway sideline noise. J Acoust Soc Am 1999; 106: 1408-1415. 

94. Fidell S, Pearsons K, Silvati L, Sneddon M. Relationship between low-frequency aircraft noise and 

annoyance due to rattle and vibration. J Acoust Soc Am 2002; 111: 1743-1750. 

95. Cawthorn JM, Dempsey TK, and DeLoach R. Human response to aircraft noise-induced building 

vibration. Proceedings of the AHS/NASA/Army Specialists Meeting on Helicopter Acoustics, 

Hampton, VA (NASA CP-2052), 1978. 

96. Schomer PD, Neathammer RD. The role of helicopter noise-induced vibration and rattle in human 

response. J Acoust Soc Am 1987; 81: 966-976. 

97. Janssen S, Heblij S, van Veen T. Annoyance response to helicopter noise Proc. 12th Congress on 

Noise as a Public Health Problem (ICBEN) 2017, Zurich, Switzerland. 

98. Stevens SS. Perceived level of noise by Mark VII and decibels (E). J Acoust Soc Am 1972; 51(2, Pt. 

2): 575-601. 

99. Shepherd KP, Sullivan BM. A loudness calculation procedure applied to shaped sonic booms. NASA 

Technical Paper TP-3134, 1991.  

100. Leatherwood JD, Sullivan Brenda M, Shepherd KP, McCurdy DA, and Brown SA. Summary of 

Recent NASA Studies of Human Response to Sonic Booms. J Acoust Soc Am 2002; 111(1, Pt. 2): 

586–598. 

101. Maglieri DJ, Bobbitt PJ, Plotkin KJ, Shepherd KP, Coen PG, Richwine DM. Sonic boom: Six 

decades of research. NASA Report NASA/SP-2014-622, 2014. 

102. Salamone J. Portable Sonic Boom Simulation. Innovations in Nonlinear Acoustics: 17th Int. 

Symp. on Nonlinear Acous. 667–670, 2005. 

103. Giacomoni C and Davies P. A simplified approach to simulating sonic booms indoors. INTER-

NOISE and NOISE-CON Congress and Conference Proceedings, Denver, CO, pp. 56-64, 2013.  

104. Loubeau A, Sullivan BM, Klos J, Rathsam J, Gavin JR. Laboratory headphone studies of human 

response to low-amplitude sonic booms and rattle heard indoors. Technical Report TM-2013-217975, 

NASA, 2013. 

105. Naka Y. Subjective evaluation of loudness of sonic booms indoors and outdoors. Acoust Sci & 

Tech 2013; 34(3): 225-228. 



7 

 

 

 

 

106. Klos J, Sullivan BM, and Shepherd KP. Design of an indoor sonic boom simulator at NASA 

Langley Research Center. Noise-Con (2008). 

107. Haering EA, Smolka JW, Murray JE, Plotkin KJ. Flight demonstration of low overpressure N-

wave sonic booms and evanescent waves. AIP Conference Proceedings 838, 647–650, 2006. 

108. Sullivan BM, Davies P, Hodgdon KK, Salamone JA, Pilon A. Realism assessment of sonic boom 

simulators. Noise Control Eng J 2008; 56(2): 141-157. 

109. Sullivan BM, Klos J, Buehrle RD, McCurdy DA, Haering EA. Human response to low-intensity 

sonic booms heard indoors and outdoors. NASA Technical Report NASA/TM-2010-216685, 2010. 

110. Miller DM, Sparrow VW. Assessing sonic boom responses to changes in listening environment, 

signature type, and testing methodology. J Acoust Soc Am 2010; 127: 1898. 

111. Miller DM. Human response to low-amplitude sonic booms. Ph.D. thesis, The Pennsylvania State 

University, 2011. Available at https://etda.libraries.psu.edu/catalog/11175 

112. Borsky PN. Community reactions to sonic booms in the Oklahoma City area: Vol II: Data on 

community reactions and interpretations. Technical Report AMRL-TR-65-37, Aerospace Medical 

Research Laboratories, Wright-Patterson Air Force Base, 1965. 

113. Rathsam J, Loubeau A, Klos J. A study in a new test facility on indoor annoyance caused by 

sonic booms. Technical Report TM-2012-217332, NASA, 2012. 

114. Loubeau A, Rathsam J, Klos J. Evaluation of an Indoor Sonic Boom Subjective Test Facility at 

NASA Langley Research Center. Proc Mtgs Acoust 2013; 12: 040007. 

115. Loubeau A, Rathsam J, Klos J. Laboratory study of outdoor and indoor annoyance caused by 

sonic booms from sub-scale aircraft. J Acoust Soc Am 2013; 134(5): 4220. 

116. Loubeau A. Evaluation of the effect of aircraft size on indoor annoyance caused by sonic booms. 

J Acoust Soc Am 2014; 136(4): 2223. 

117. Rathsam J, Loubeau A, Klos J. Simulator study of indoor annoyance caused by shaped sonic 

boom stimuli with and without rattle augmentation. Proc. NoiseCon13 (INCE), 307-313, 2013. 

118. Rathsam J, Loubeau A, Klos J. Effects of indoor rattle sounds on annoyance caused by sonic 

booms. J Acoust Soc Am 2015; 138(1): EL43-EL48. 

119. Loubeau A. Evaluation of the effect of aircraft size on indoor annoyance caused by sonic booms 

and rattle noise. J. Acoust. Soc. Am. 2018; 143(3): 1936. 

120. Rathsam J, Klos J, and Loubeau A. Influence of chair vibrations on indoor sonic boom 

annoyance. 20th International Symposium on Nonlinear Acoustics, 2015. 

121. Carr D, Davies P. An investigation into the effect of playback environment on perception of sonic 

booms when heard indoors. In AIP Conference Proceedings, volume 1685 (2015), 090013. 

122. Rathsam J, Klos J. Vibration penalty estimates for indoor annoyance caused by sonic boom. J 

Acoust Soc Am 2016; 139: 2007. 

123. Rathsam J, Klos J, Loubeau A, Carr D, Davies P. Effects of chair vibration on indoor annoyance 

ratings of sonic booms. J Acoust Soc Am 2018; 143(1): 489-499. 

124. Klos J. Estimates of residential floor vibration induced by sonic booms, J Acoust Soc Am 2016; 

139: 2007. 

125. Marshall A, Davies P. Metrics including time-varying loudness models to assess the impact of 

sonic booms and other transient sounds. Noise Control Eng J 2011; 59(6): 681-697. 

126. Marshall AJ, Davies P. Effect of long-term time-varying loudness and duration on subjects’ 

ratings of startle evoked by shaped sonic booms and impulsive sounds. Proc of Internoise 2012, Paper 

No. 845, 2012. 



8 

 

 

 

 

127. Fidell S, Horonjeff RD, Harris M. Pilot test of a novel method for assessing community response 

to low-amplitude sonic booms, Technical Report NASA/CR-2012-217767, NASA, 2012. 

128. Page JA, Hodgdon K, Hobbs C, Wilmer C, Krecker P, Cowart R, Gaugler T, Shumway D, 

Rosenberger J, and Phillips D. Waveforms and Sonic boom Perception and Response (WSPR) 

program final report, low boom community response program pilot test design, execution and 

analysis, Technical Report NASA-CR-2014-218180, NASA, 2014. 

129. Loubeau A. Community response to low-amplitude sonic booms. Proc Mtgs Acoust 2013; 19: 

040048. 

130. Loubeau A, Naka Y, Cook BG, Sparrow VW, and Morgenstern JM. A new evaluation of noise 

metrics for sonic booms using existing data. 20th International Symposium on Nonlinear Acoustics, 

2015. 

131. DeGolia J, Loubeau A. A multiple-criteria decision analysis to evaluate sonic boom noise 

metrics. J Acoust Soc Am 2017; 141: 3624. 

132. Basner M, Griefahn B, Berg Mv. Aircraft noise effects on sleep; mechanisms, mitigation and 

research needs. Noise Health 2010; 12(47): 95-109. 

133. Runyan LJ, Kane EJ. Sonic boom Literature Survey: Volume I State of the Art. FAA-RD-73-129-

1, 1973. 

134. Bell WB. Animal response to sonic booms. J Acoust Soc Am 1972; 51(2, Pt. 3): 758-765. 

135. Cottereau P. Sonic Boom Exposure Effects II.5 Effects on Animals. J Sound Vib 1972; 20(4): 

531-534. 

136. Bond J. Noise and Its Effect on the Physiology and Behavior of Animals. Agricultural Science 

Review 1971; 9(4): 10 pp. 

137. Rucker RR. Effect of sonic boom on fish. Work performed by US Fish & Wildlife Service. AD-

758 239, FAA-RD-73-29, 67 pp., 1973. 

138. Kull RC, Fisher AD. Supersonic and subsonic aircraft noise effects on animals: A literature 

survey. AD-A186-922, AAMRL-TR-87-032, 60 pp., 1987. 

139. Manci KM, Gladwin DN, Villella R, Cavendish M. Effects of aircraft noise and sonic booms on 

domestic animals and wildlife: A literature synthesis. AD–A201 966, AFESC TR 88-14, 97 pp., 

1988. 

140. Bowles AB, Knobler M, Seddon M, Kugler BA. Effects of simulated sonic booms on the 

hatchability of white leghorn chicken eggs. AL/OE-TR-19994-0179, 1994. 

141. Austin OL, Robertson WB, Woolfenden GE. Mass hatching failure in Dry Tortuga Sooty Terns. 

Proc. Int. Ornithological Cong 1970; 15: 627. 

142. Bowles AB, Awbrey F, Jehl J. The effects of high-amplitude impulsive noise on hatching 

success: A reanalysis of the sooty tern incident. AD-A234 766, HSD-TP-91-0006, 1991. 

143. Ting C, Garrelick J, Bowles A. An analysis of the response of Sooty Tern eggs to sonic boom 

overpressures. J Acoust Soc Am 2002; 111(1, Pt. 2): 562-568. 

144. Ellis DH, Ellis CH, Mindell D. Raptor responses to low-level jet aircraft and sonic booms. 

Environmental Pollution 1991; 74: 53-83. 

145. Bowles AB, Eckert S, Starke L, Berg E, Wolski L, Matesic J. Effects of flight noise from jet 

aircraft and sonic booms on hearing, behavior, heart rate, and oxygen consumption of desert tortoises 

(Gopherrus Agassiziii). Air Force Research Laboratory Report, AFRL-HE-WP-TR-1999-0170, 1999. 

146. Rochat J, Sparrow V. A computational analysis of sonic booms penetrating a realistic ocean 

surface. J Acoust Soc Am 2001; 109(3): 899-908. 



9 

 

 

 

 

147. Sparrow V, Ferguson T. Penetration of shaped sonic boom noise into a flat ocean. AIAA Paper 

97-0486, 1997. 

148. Sohn R, et al. Field measurements of sonic boom penetration into the ocean. J Acoust Soc Am 

2000; 107(6): 3073-3083. 

149. Sparrow V. Review and status of sonic boom penetration into the ocean. J Acoust Soc Am 2002; 

111(1, Pt. 2): 537-543. 

150. Bowles AB, Wolski L, Berg E. Effects of simulated N-waves on the auditory brainstem response 

of three species of pinnipeds. J Acoust Soc Am 1998; 104: 1861. 

151. Wolski L, Anderson R, Bowles AB, Yochem P. Measuring hearing in the harbor seal (Phoca 

vitulina): Comparison of behavioral and auditory brainstem response techniques. J Acoust Soc Am 

2003; 113(1): 629-637. 

152. Perry E, Boness D, Insley S. Effects of sonic booms on breeding gray seals and harbor seals on 

Sable Island, Canada. J Acoust Soc Am 2002; 111 (1, Pt. 2): 599-609. 

153. Hanson CE. High speed train noise effects on wildlife and livestock. In Noise and Vib. 

Mitigation, NNFM 99, B. Schulte-Werning, et al. (Eds.) (Springer, 2008), pp. 26-32. 

154. Barber J, Crooks K, Fristrup K. The costs of chronic noise exposure for terrestrial organisms. 

Trends in Ecology & Evolution 2010; 25: 180-189. 

155. Shannon G, et al. A synthesis of two decades of research documenting the effects of noise on 

wildlife. Biological Reviews 2016; 91: 982-1005. 

156. Grubb T, et al. Golden eagle indifference to heli-skiing and military helicopters in northern Utah. 

J Wildlife Management 2010; 74(6): 1275-1285. 

157. Daleney D, Pater L, et al. Response of red-cockaded Woodpecker to military training operations. 

Wildlife Monographs 2011; 177: 1-38. 

158. Hillman W, et al. Effects of aircraft and recreation on colonial waterbird nesting behavior,. J 

Wildlife Management 2015; 79(7): 1192-1198. 

159. Derose-Wilson A, et al. Effects of overflights on incubating Wilson’s Plover behavior and heart 

rate. J Wildlife Management 2015; 79(8): 1246-1254. 

160. Barber J, et al. Anthropogenic noise exposure in protected natural areas: estimating the scale of 

ecological consequences. Landscape Ecology 2011; 26: 1281-. 

161. Bunkley J, et al. Anthropogenic noise changes arthropod abundances. Ecology and Evolution 

2017; 7: 2977-2985. 

162. Schmidt R, Morrison A, Kunc H. Sexy voices – no choices: male song in noise fails to attract 

females, Animal Behavior 2014; 94: 55-59. 

163. Damsky J. Gall M. Anthropogenic noise reduces approach of Black-capped Chickadee (Poecile 

atricapillus) and Tufted Titmouse (Baeolophus bicolor) to Tufted Titmouse mobbing calls. The 

Condor 2017; 119(1): 26-33. 

164. Larom D, Garstang M, Lindeque M, Raspet R, Zunckel M, Hong Y, Brassel K, O’Beirne S, 

Sokolic F. Meteorology and elephant infrasound at Etosha National Park, Namibia. J Acoust Soc Am 

1997; 111(3): 1710-1717. 

165. Theodore CR. A summary of the NASA design environment for Novel Vertical Lift Vehicles 

(DELIVER) project. AHS International Technical Meeting on Aeromechanics Design for 

Transformative Vertical Flight, 2018. 

166. Christian A, Cabell R. Initial investigation into the psychoacoustic properties of small unmanned 

aerial system noise. 23rd AIAA/CEAS Aeroacoustics Conference, AIAA AVIATION Forum, 2017. 



10 

 

 

 

 

167. Senzig DA, Marsan M, Downs RS, Hastings AL, Cutler CJ, Samiljan RW. UAS noise 

certification and measurements status report. FAA Technical Report DOT-VNTSC-FAA-18-01, 

2017. 

168. Rizzi SA, Palumbo DL, Rathsam J, Christian AW, Rafaelof M. Annoyance to noise produced by 

a distributed electric propulsion high-lift system. 23rd AIAA/CEAS Aeroacoustics Conference, 

AIAA AVIATION Forum, 2017. 

169. Bulusu V, Polishchuk V, Sedov L. Noise estimation for future large-scale small UAS Operations. 

INTER-NOISE and NOISE-CON Congress and Conference Proceedings, 2017; 864-871. 

170. Huff DL, Henderson BS, Envia E. Motor noise for electric powered aircraft. 22
nd

 AIAA/CEAS 

Aeroacoustics Conference, 2016. 

171. Zawodny NS, Christian A, Cabell R. A summary of NASA research exploring the acoustics of 

small unmanned aerial systems. AHS International Technical Meeting on Aeromechanics Design for 

Transformative Vertical Flight, 2018. 

172. Cabell R, McSwain R, Grosveld F. Measured noise from small unmanned aerial vehicles. 

INTER-NOISE and NOISE-CON Congress and Conference Proceedings, 2016; 345-354. 

173. United States Postal Service, Office of Inspector General. Public perception of drone delivery in 

the United States. RARC report RARC-WP-17-001, 2016. 

174. World Health Organization. Burden of disease from environmental noise: Quantification of 

healthy life years lost in Europe, WHO, Regional Office for Europe, 2011. 

http://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf (accessed 10 October 2014). 

175. Lu C. Is there a limit to growth? Comparing the environmental cost of an airport’s operations 

with its economic benefits. Economies 2017; 5(4): 1-13. 

176. Wolfe PJ, Kramer JL, Barrett SRH. Current and future noise impacts of the UK hub airport. J Air 

Transport Management 2017; 58: 91-99. 

177. Kish C. An estimate of the global impact of commercial aviation noise, MSc thesis, MIT, 2008. 

178. Nelson JP. Hedonic property value studies of transportation noise: aircraft and road traffic, pp 57-

82, Chap. 3 in Baranzini A, Ramirez J, Schaerer C, Thalman P. (eds) Hedonic Methods in Housing 

Markets: Pricing Environmental Amenities and Segregation. Springer, New York, 2008. 

179. Thanos S. Bristow AL, Wardman M. Theoretically consistent temporal ordering specification in 

spatial hedonic pricing models applied to the valuation of aircraft noise. J Environmental Economics 

and Policy 2012; 1(2): 103-126. 

180. Bristow AL. Transportation noise: nuisance or disability? Universities Transport Studies Group 

Conference, London, 3
rd

 to 5
th
 January, 2018. 

181. Schipper Y, Nijkamp P, Rietveld P. Why do aircraft noise value estimates differ? A meta-

analysis. J Air Transport Management 1998; 4(2): 117-124. 

182. Nelson JP. Meta-analysis of airport noise and hedonic property values: Problems and prospects, J 

Transport Economics and Policy 2004; 38(1): 1-28. 

183. Wadud, Z. Using meta-regression to determine noise depreciation indices for asian air-ports. 

Asian Geographer 2013; 30(2): 127-141. 

184. He Q, Wollersheim C, Locke M, Waitz I. Estimation of the global impacts of aviation-related 

noise using an income based approach. Transport Policy 2014; 34: 85-101. 

185. Kopsch F. The cost of aircraft noise – Does it differ from road noise? A meta-analysis. J 

Transport Management 2016; 57: 138-142. 



11 

 

 

 

 

186. Bristow AL, Wardman M, Chintakayala VPK. International meta-analysis of stated preference 

studies of transportation noise nuisance. Transportation 2015; 42(1): 71-100. 

187. Fidell S, Mestre V, Schomer P, Berry B, Gjestland T, Vallet M & Reid T. A first principles model 

for estimating the prevalence of annoyance with aircraft noise exposure. J Acoust Soc Am 2011; 

130(2): 791-806. 

188. United Kingdom Department of Health. Quantifying health impacts of government policies, 

2010. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216003/dh_120108.pd

f (accessed 22nd November 2017) 

189. NewExt. New elements for the assessment of external costs from energy technologies. 

Publishable Report to European Commission, DG Research, Technological Development and 

Demonstration (RTD), 2004. Available from: http://www.ier.uni-

stuttgart.de/forschung/projektwebsites/newext/ (accessed 23
rd

 November, 2017) 

190. Freeman A, Herriges JA, Kling CL. The measurement of environmental and resource values: 

Theory and methods. Third ed., Taylor & Francis, Oxon, UK, 2014. 

191. United Kingdom Department for Transport. TAG UNIT A3 Environmental Impact appraisal, 

2015. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/638648/TAG_unit_a3_

envir_imp_app_dec_15.pdf (accessed 22nd November 2017) 

192. CSES, ACCON, AECOM. Evaluation of Directive 2002/49/EC Relating to the Assessment and 

Management of Environmental Noise, Final Report. European Commission, 2016. 

http://ec.europa.eu/environment/noise/pdf/study_evaluation_directive_environmental_noise.pdf 

193. United Kingdom Civil Aviation Authority. Managing Aviation Noise, CAP1165, 2014. 

194. Murphy E. What to do about environmental noise? Acoustics Today 2017; 13(2): 18-25 and 43. 

195. Thanos S, Bristow AL, Wardman MR. Residential sorting and environmental externalities: the 

case of non-linearities and stigma in aviation noise values. J Regional Science 2015; 55(3): 468–490. 

196. Münzel T, Sørensen M, Gori T, Schmidt FP, Rao X, Brook FR, Chen LC, Brook RD, 

Rajagopalan S. Environmental stressors and cardio-metabolic disease: part II-mechanistic insights. 

Eur Heart J 2017 Feb 21; 38(8): 557-564. doi:10.1093/eurheartj/ehw294.  

197. Münzel T, Schmidt FP, Steven S, Herzog J, Daiber A, Sørensen M. Environmental Noise and the 

Cardiovascular System. J Am Coll Cardiol 2018 Feb 13; 71(6): 688-697. doi: 

10.1016/j.jacc.2017.12.015. 

198. Chow CK, Teo KK, Rangarajan S, Islam S, Gupta R, Avezum A, Bahonar A, Chifamba J, 

Dagenais G, Diaz R, Kazmi K, Lanas F, Wei L, Lopez-Jaramillo P, Fanghong L, Ismail NH, Puoane 

T, Rosengren A, Szuba A, Temizhan A, Wielgosz A, Yusuf R, Yusufali A, McKee M, Liu L, Mony 

P, Yusuf S; PURE (Prospective Urban Rural Epidemiology) Study investigators. Prevalence, 

awareness, treatment, and control of hypertension in rural and urban communities in high-, middle-, 

and low-income countries. JAMA 2013 Sep 4; 310(9): 959-68. 

— — — — — — — — 

 


