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Meteorological Conditions: Prevailing wind direction and speed
during the noise measurements, temperature, relative humidity, and
sky conditions should be noted. Approximate height, and location of
measurements should be indicated. Date, time, site number, and name
of observer should be shown also.



Traffic Counts: The number of vehicles broken down by
classification should be shown. It is important to indicate the location
of traffic counts, number of lanes or lane groups counted, direction,
length of time, time, district, county, route, post mile, names of
personnel, and counts and speeds.

Care must be taken so that enough information to make necessary cross
references between noise measurements, traffic counts, weather, and site
information can be made later if necessary.

3.6 Meteorological Constraints on Noise
Measurements
Meteorological conditions can affect noise measurements in several ways.
At an ambient noise level of 40 to 45 dBA, wind speeds of more than 11
mph may begin to contaminate noise measurements with a rumbling noise
because of frictional forces on a microphone covered with a wind screen.
Without the screen, the effect would be present at a much lower wind
speed.
Extremes in temperature and relative humidity affect critical components
of sound level meters. For example, during conditions of high humidity,
water condensation can form on the vibrating microphone membrane,
causing a “popping” sound that can contaminate noise measurements.
Rain or snow on highway pavement can alter the levels and the
frequencies of tire and pavement noise, causing it to vary in unpredictable
ways from levels on dry pavements, on which vehicle noise source
characteristics are based. Pavement should be dry when taking
measurements. Refraction caused by wind shear or temperature gradients
near the ground surface will also alter noise levels. The effects of
refraction are discussed in Section 2.1.4.3. When noise levels are
compared to determine the effects of a transportation project on the noise
environment or to evaluate the effectiveness of a noise abatement
measure, the before and after noise levels should be conducted under
equivalent meteorological conditions.
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The following sections include listings of meteorological constraints on
noise measurements and equivalent meteorological conditions.

3.6.1

Meteorological Criteria
Noise measurements should not be made when one or more of the
following meteorological conditions exist.

3.6.2



Wind speeds are more than 11 mph for routine highway noise
measurements.



Manufacturers’ recommendations for acceptable temperature and
humidity ranges for instrument operation are exceeded. Typically,
these ranges are from 14 to 122°F for temperature and 5 to 90% for
relative humidity. Heavy fog conditions usually exceed 90% relative
humidity.



There are rain, snow, or wet pavement conditions. All reported
highway noise levels are assumed valid for dry pavements only.

Equivalent Meteorological Conditions
Wind can significantly alter noise levels. Wind effects are caused by
refraction (bending) of the noise rays because of wind shear near the
ground. Noise rays are bent upward upwind and downward downwind
from the source, resulting in a noise decrease upwind and increase
downwind from a source.
Studies by Caltrans and others have shown that this wind effect can affect
noise measurements significantly even at relatively close distances to
noise sources. Section 3.3.3 indicates that to compare noise measurements
for agreement, all site, traffic, and meteorological conditions must be the
same.
Noise measurement comparisons can therefore only be made for similar
meteorological conditions. ANSI S12.8 - 1998 “Methods for
Determination of Insertion Loss of Outdoor Noise Barriers” recommends
that meteorological equivalence be based on wind, temperature, and cloud
cover. The following criteria are recommended for atmospheric
equivalence average wind velocities from the source position to the
receiver position. In the case of highway noise, the wind component of
interest is perpendicular to the highway. The standards recommended by
ANSI may be used to define meteorological equivalency for the purposes
of comparing noise levels for agreement with Section 3.3.3 or any time
before and after noise measurements are performed on noise barriers.
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Equivalent Wind Conditions

Wind conditions are equivalent for noise measurements if the following
conditions exist.


The wind class (Table 3-4) remains unchanged.



The vector components of the average wind velocity from the source
to receiver (perpendicular to the highway) do not differ by more than a
certain limit.

This limit depends on the accuracy desired and the distance from the
source to receiver. To keep the measurement accuracy due to atmospheric
wind conditions to within about 1 dB, this limit should be 2.2 mph for
distances less than 230 feet. If it is desired to keep this accuracy within
about 0.5 dB for the same distance, the measurements to be compared
should each be repeated at least four times. The 2.2 mph limit does not
apply to the “calm” condition. By convention, the perpendicular wind
component blowing from the highway to receiver (microphone position) is
positive, while the same component blowing from the receiver to highway
is negative.
Table 3-4. Classes of Wind Conditions
Wind Class

Vector Component of Wind Velocity, mph

Upwind

-2.2 to -11

Calm

-2.2 to +2.2

Downwind

+2.2 to +11

For example, two measurements may be compared when their respective
wind components are 0 and -2.2 mph, -2.2 and -4.4mph, or -5.5 and -7.7
mph, but not when their respective components are 1.1 mph and 3.3 mph,
because of the change in wind class. For the purposes of comparison with
the results from the FHWA TNM, which has no provisions for wind inputs
and therefore predicts noise levels for calm (no wind) conditions, the
perpendicular wind component needs to be between -2.2 and +2.2 mph.
Please note that the actual wind velocity (direction and speed) needs to be
resolved into two components, with directions parallel and perpendicular
to the highway. Then, only the perpendicular component is considered (as
long as the actual wind speed does not exceed 11 mph, any wind velocity
may be resolved in this manner). The component of wind velocity for a
given set of acoustical measurements should be determined as follows.
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Monitoring wind velocity (speed and direction) throughout any period
of acoustical measurements.
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Noting the average speed and direction.



Computing from these averages the vector component of wind velocity
from the source to receiver (perpendicular to the highway).

3.6.2.2

Equivalent Temperature and Cloud Cover

Measurements to be compared (e.g., before or after noise barrier
measurements or repeat measurements) should be made for the same class
of cloud cover, as determined from Table 3-5, and with the average air
temperatures within 25°F of each other.
Table 3-5. Cloud Cover Classes
Class Description
1
Heavily overcast.
2
Lightly overcast, either with continuous sun or sun obscured
intermittently by clouds 20 to 80% of the time.
3
Sunny, with sun essentially unobscured by clouds at least 80% of the
time.
4
Clear night, with less than 50% cloud cover.
5
Overcast night, with 50% or more cloud cover.

3.6.2.3

Equivalent Humidity

Although there are no strict guidelines for equivalence of humidity, an
attempt should be made to pair measurements for similar conditions of
humidity. For example, comparisons of measurements made under
extremely dry conditions (e.g., less than 25%) with those made during
humid conditions (e.g., more than 75%) should be avoided.

3.7 Quality Assurance
All sound level meters and acoustical calibrators should be periodically
calibrated by the manufacturer, or by a laboratory accredited to perform
calibrations on specified instruments. All calibrations should be traceable
to the National Institute of Standards and Technology (NIST) in
Washington, DC. For legal purposes instrument manuals and calibration
and repair records should be kept on file in the office of the responsible
party (e.g., District office, headquarters environmental unit). Historical
data on the instrument performance may be useful in determining the
reliability and accuracy of the equipment.
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