
How do we Describe Aircraft Noise?

We use a number of terms to describe aircraft noise.
These metrics form the basis for the majority of noise
analyses conducted at most airports in the U.S.

The Decibel, dB

All sounds come from a source – a musical instrument,
a voice speaking, an airplane. The energy that produces
these sounds is transmitted through the air in waves,
or sound pressures, which impinge on the ear, creating
the sound we hear.

The decibel is a ratio that compares the sound pres-
sure of the sound source of interest (e.g., the aircraft
overflight) to a reference pressure (the quietest sound
we can hear). Because the range of sound pressures is
very large, we use logarithms to simplify the expres-
sion to a smaller range, and express the resulting value
in decibels (dB). Two useful rules of thumb to remem-
ber when comparing individual noise sources are: (1)
most of us perceive a six to ten dB increase to be
about a doubling of loudness, and (2) changes of less
than about three dB are not easily detected outside of
a laboratory.

The A-Weighted Decibel, dB(A)

Frequency, or “pitch”, is an important characteristic of
sound. When analyzing noise, we are interested in how
much is low-, middle-, and high-frequency noise. This
breakdown is important for two reasons. First, our
ears are better equipped to hear mid- and high-fre-
quencies; thus, we find mid- and high-frequency noise
more annoying. Second, engineering solutions to noise
problems are different for different frequency ranges.
The “A” filter approximates the sensitivity of our ear
and helps us to assess the relative loudness of various
sounds.

Maximum A-weighted Sound Level,
Lmax

A-weighted sound levels vary with time. For example,
the sound increases as an aircraft approaches, then falls
and blends into the background as the aircraft recedes
into the distance. Figure 1 illustrates this phenome-
non. We often describe a particular noise “event” by
its maximum sound level (Lmax). Figure 2 shows typi-
cal Lmax values for some common noise sources. In
fact, two events with identical Lmax may produce very
different total exposures. One may be of very short
duration, while the other may be much longer.

Figure 1. A-weighted Sound Levels Over Time

Sound Exposure Level, SEL, and Single
Event Noise Exposure Level, SENEL

SEL is most common measure of cumulative noise
exposure for a single aircraft flyover. Mathematically, it
is the sum of the sound energy over the entire dura-
tion of a noise event – one can think of it as an equiva-
lent noise event with a one-second duration. Figure 3
shows the portion of the sound energy included in this
event. Because the SEL is normalized to one second, it
will almost always be larger in magnitude than the
Lmax for the event. In fact, for most aircraft events,
the SEL is about 7 to 12 dB higher than the Lmax. The 

Figure 2. Common Environmental Sound Levels
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Figure 3. Sound Exposure Level

fact that it is cumulative measure means that a higher
SEL can result from either a louder or longer event, or
some combination. California law1 specifies the use of
SENEL, which is a slight variant of SEL, in that it con-
siders the noise level over a period during which the
noise level exceeds a threshold level, rather than over
its entire duration. In most situations, the SEL and
SENEL are identical.

Day-Night Average Sound Level, DNL,
and Community Noise Equivalent
Level, CNEL

DNL and CNEL are measures of cumulative noise
exposure over a 24-hour period, with adjustments to
reflect the added intrusiveness of noise during certain
times of the day. DNL includes a single adjustment
period; each aircraft noise event at night (defined as 10
p.m. to 7 a.m.) is counted ten times. CNEL adds a sec-
ond adjustment period; in addition to the nighttime
adjustment, each aircraft noise event in the evening
(defined at 7 p.m. to 10 p.m.) is counted three times.
The nighttime adjustment is equivalent to increasing
the noise levels during that time interval by 10 dB. The
evening adjustment is equivalent to increasing the
noise levels by approximately 4.77 dB.

Figure 4 depicts a hypothetical daily noise dose. The
top frame repeats the one-minute noise exposure that
was shown in Figure 1. The center frame includes this
one-minute interval within a full hour; now the shaded
area represents the noise during that hour with 16

noise events, each producing an SEL. Finally, the bot-
tom frame includes the one-hour interval within a full
24 hours. Here the shaded area represents the noise
dose over a full day.

Figure 4. Daily Noise Dose

Most aircraft noise studies utilize computer-generated
estimates of DNL or CNEL, determined by accounting
for the SEL or SENEL values (as appropriate) from
individual events affecting a given point on the ground,
adjusted for evening and night as appropriate.
Computed values of DNL or CNEL generally are
depicted as noise contours reflecting lines of equal
exposure around an airport (much as topographic
maps indicate contours of equal elevation). California
noise regulations require airports in the state to use
CNEL. FAA has approved the use of CNEL for that
purpose.
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1 “California Airport Noise Standards”, California Administrative Code,Title 21, Public Works, Chapter 2.5,
Subchapter 6)


