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Most Americans think of cities as noisy places — but some parts of U.S. cities are much
louder than others. Nationwide, neighborhoods with higher poverty rates and
proportions of black, Hispanic and Asian residents have higher noise levels than other
neighborhoods. In addition, in more racially segregated cities, living conditions are
louder for everyone, regardless of their race or ethnicity.

As environmental health researchers, we are interested in learning how everyday
environmental exposures affect different population groups.

Scientists have documented that environmental hazards, such as air pollution and
hazardous waste sites, are not evenly distributed across different populations. Often
socially disadvantaged groups such as racial minorities, the poor and those with lower
levels of educational attainment experience the highest levels of exposure. These dual
stresses can represent a double jeopardy for vulnerable populations.

Our research shows that like air pollution, noise exposure may follow a similar social
gradient. This unequal burden may, in part, contribute to observed health disparities
across diverse groups in the United States and elsewhere.
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Decibel levels of common noise sources.

Mapping city sounds

In 2015 we stumbled across a Smithsonian Magazine post about the National Park
Service sound map. The sound estimates are meant to represent average noise levels
during a summer day or night. They rely on 1.5 million hours of sound measurements
across 492 locations, including urban areas and national forests, and modeling based on
topography, climate and human activity. National Park Service colleagues shared their
model and collaborated on our study.
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By linking the noise model to national U.S. population data, we made some interesting
discoveries. First, in both rural and urban areas, affluent communities were quieter.
Neighborhoods with median annual incomes below US$25,000 were nearly 2 decibels
louder than neighborhoods with incomes above $100,000 per year. And nationwide,
communities with 75 percent black residents had median nighttime noise levels of 46.3
decibels — 4 decibels louder than communities with no black residents. A 10-decibel
increase represents a doubling in loudness of a sound, so these are big differences.

Why worry about noise?

A growing body of evidence links noise from a variety of sources, including air, rail and
road traffic, and industrial activity to adverse health outcomes. Studies have found that
kids attending school in louder areas have more behavioral problems and perform worse
on exams. Adults exposed to higher noise levels report higher levels of annoyance and
sleep disturbances.

Noise exposure triggers the release of stress hormones, which can raise our heart rates
and blood pressure even during sleep. Long-term consequences of these reactions
include high blood pressure, Type 2 diabetes, cardiovascular disease and lower birth

weight.

As with other types of pollution, multiple factors help explain why some social groups
are more exposed to noise than others. Factors include weak enforcement of regulations
in marginalized neighborhoods, lack of capacity to engage in land use decisions and
environmental policies that fail to adequately protect vulnerable communities. This may
lead to siting of noise generating industrial facilities, highways and airports in poorer
communities.
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Map of racial and ethnic division in Detroit, based on 2010 US census data. Red = white, blue = black, green = Asian,
orange = Hispanic, yellow = other; each dot represents 25 residents. Eric Fischer, CC BY-SA

Segregated communities are louder

We also found higher noise levels in more racially segregated metropolitan areas, such
as Milwaukee, Chicago, Cleveland, Trenton and Memphis. This relationship affected all
members of these communities. For example, noise levels in communities made up
entirely of white Americans in the least segregated metropolitan areas were nearly 5
decibels quieter than all-white neighborhoods in the most segregated metropolitan



1 II.I.PO.II LICuUuVIIVOIoauvl L. uwwJiITyuivali—i IUIOG_PUIIU LUVIITIOTVWuUI oL I_PUUI = IRAC R R RIIRAN] ] Il.y_l IUIHI IVUITHTVUUVUUO™

and-segregated-cities-81888

areas. Segregation in U.S. metropolitan areas is a process that spatially binds
communities of color and working-class residents through the concentration of poverty,
lack of economic opportunity, exclusionary housing development and discriminatory
lending policies. But why would even all-white neighborhoods in highly segregated cities
be noisier than those elsewhere? Although we did not find conclusive evidence, we
believe this happens because in highly segregated cities, political power is often
unequally distributed along racial, ethnic and economic lines.

These power differences may empower some residents to manage undesirable land uses
in ways that are beneficial to them — for example, by forcing freeway construction
through poorer communities. This scenario can lead to higher levels of environmental
hazards overall than would occur if power and the burdens of development were more
equally spread across the community.

Segregation can also physically separate neighborhoods, workplaces and basic services,
forcing all residents to drive more and commute farther. These conditions can increase
air pollution and, potentially, metro-wide noise levels for everyone.



