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Information Crossfi le

Hearing perception

IN ACCORDANCE WITH THE NATIONAL PARK SERVICE 
Organic Act and Chapter 8 of NPS Management Policies 2006, the 
fundamental purpose of all national park units includes provid-
ing for the enjoyment of park resources such as the soundscape. 
Hearing is fundamental to visitor perception of the soundscape 
and cannot easily be divorced from condition assessment of that 
resource. Most current soundscape metrics have their basis in hu-
man hearing, ranging from audibility functions to weightings that 
approximate hearing sensitivity. Therefore, it is helpful for park 
managers to have a fundamental understanding of the hearing 
process.

Hearing is a complex process that involves various aspects of 
physics, physiology, and neural processing (including psychol-
ogy). Physics comes into play when incoming sound waves 
are modifi ed, that is, fi ltered, by the shape and position of the 
listener’s head, ears, and shoulders. This spatial fi ltering presents 
cues that neural processing in the brain can utilize to detect the 
approximate location, distance, and movement of sound sources. 
The physiology of the entire ear system aff ects how well sounds 
can be heard and at what frequencies they may be masked (ren-
dered inaudible by another sound).

Human auditory perception is a multimodal process (Bulkin and 
Groh 2009). Sound carries information about the source, and this 
information can be judged in various ways. Response judgments 
may include interpretations of meaning (potential danger, speech 
communication), pleasantness (soothing ocean wave sounds), 
and undesirability (annoying noise), for example. Perception 
of sound sources is not limited to the sense of hearing. Visual-
auditory interactions play a prominent role in perception. The 
image intrinsic to sound sources aff ects the evaluation of sounds. 
The converse is also true: A sound can aff ect the perceived quality 
of an image or a visual landscape (Carles et al. 1999). For example, 
studies show that the pleasantness and beauty of outdoor settings 
are impacted by multiple interconnected senses. For an outdoor 
location to be judged as “tranquil,” a certain visual and sound 
quality level is usually required.

It is well-known that a listener’s expectation and experience play 
signifi cant roles in the perception of sound. Auditory attention 
elasticity—the ability to switch attention between environmental 
sounds—depends on the context and mind state of the listener, 
the individual’s activity, and the loudness of environments that 
precede the moment of auditory perception (De Coensel and 
Botteldooren 2008). For example, if a listener is habituated to 

a noisy airplane, snowmobile, or automobile ride immediately 
preceding a tranquil walk in the woods, some amount of time 
may need to pass before the listener is able to fully appreciate and 
focus on a combination of peaceful sounds in the quieter, natural 
setting.

The masking of sounds by noise, or conversely, the audibility of 
sounds, is an important perceptual factor when communication 
is involved. However, because masking is mainly dependent on 
physiological aspects of hearing and there is a fairly abrupt transi-
tion region between audibility and inaudibility, it cannot fully 
describe human perceptual response. Auditory attention focusing 
has been proposed as another means for modeling soundscape 
perception (De Coensel and Botteldooren 2008). Auditory atten-
tion focusing comprises both top-down (directed) focusing, in 
which higher-level cognition guides attention toward expected 
sound sources, and bottom-up focusing, in which attention is 
triggered by the noticing of sound events.

Studies also indicate that natural sounds off er potential benefi ts 
for cognitive functioning and directed attention abilities. Unlike 
urban environments, with stimulation that dramatically captures 
attention, natural sounds modestly grab attention in a bottom-up 
fashion, allowing top-down directed attention abilities a chance 
to replenish (Berman et al. 2008). This provides further support 
for park management eff orts to preserve the natural soundscape 
and the opportunity for visitors to experience those sounds.
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SUMMARIES

Australian campers weigh in on noise

INAPPROPRIATE, LOUD, OR EXCESSIVE NOISES in recreation 
areas can be a source of confl ict among visitors, detract from the 
overall experience, and degrade park resources. Diana Beal’s re-
search in three Queensland national park (Australia) campgrounds 
is on campers’ attitudes toward noise sources and potential regula-
tory eff orts by the park. Rangers distributed surveys that asked 
campers to provide their perceptions of 10 diff erent noises, includ-
ing human-caused, natural, and technology-based events. For 
those sounds that irritated or annoyed visitors, they were asked 
to give their opinion on whether more passive or active regulation 
was needed by the park. Natural sounds, such as those of birds 
and insects, were rated as the most pleasant, while loud technol-
ogy, such as radios and televisions, was deemed most annoying by 
the campers. Respondents rejected management regulation that 
would create stricter rules for behavior; however, they favored 
the idea of more patrols by park offi  cials to enforce the rules. Beal 
recommends that managers consider zoning parts of the camp-
grounds to accommodate visitors who arrive after a “reasonable 
hour” to limit the number of noise intrusions from late arrivals.
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—Dave Stack
Park Ranger, Statue of Liberty National Monument, New 

York, and former acoustic technician and research associate, 
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Preserving silence in national parks

GARRET KEIZER, WRITER FOR SMITHSONIAN MAGAZINE, 
traveled to the NPS Natural Resource Program offi  ces in Fort 
Collins, Colorado, to learn more about the  Natural Sounds 
Program and to take a peek at the lives and work of the staff  
there. When he walked through the door, “cases of sound equip-
ment—cables, decibel meters, microphones—were laid out like 
a dorm room’s worth of gear on the hallway carpet … members 
of the team were preparing for several days of intensive work out 
in the fi eld.” Established in 2000, the  Natural Sounds Program 
works to protect, maintain, and restore acoustical environ-
ments throughout the National Park System. With 185,000 air 
tours fl ying over parks every year, much of this research informs 
management planning eff orts mandated by the National Parks 
Air Tour Management Act of 2000. From a policy perspective, the 
program asks what noises are appropriate for park settings and 
at what levels. Program Director Karen Treviño explains that the 
National Park Service has made signifi cant progress in combating 
noise, yet much remains to be done. Examples of those successes 
include a propane-fuel shuttle system in   Zion National Park that 
has made the canyon quieter, the establishment of a quiet zone in 
  Muir Woods National Monument that allows visitors to enjoy a 
moment of silence among the redwoods, and cooperation from 
military overfl ights in  Sequoia–Kings Canyon National Parks to 
fl y above 3,000 feet. These successes may seem like small victo-
ries, but they may provide monumental opportunities for park 
visitors and wildlife.

Reference

Keizer, G. 2008. Preserving silence in national parks: A battle against noise 
aims to save our natural soundscapes. Smithsonian Magazine. Accessed 
1 December 2008 from http://www.smithsonianmag.com/science-
nature/sounds-in-parks.html.

—Ericka Pilcher
Acoustic Technician and Research Associate,  Colorado State 
University, Fort Collins, Colorado, working for the National 
Park Service under cooperative agreement.  Natural Sounds 
Program, 1201 Oakridge Drive, Suite 100, Fort Collins, Colo-
rado 80525; 970-267-2148, ericka_pilcher@partner.nps.gov.






