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Discussion
• Improving the understanding of uncertainties for

predicting aircraft noise in the current FAA modeling
tools.

• Need to account for uncertainties in modeling of the
aircraft noise (source), meteorological conditions
(propagation path) and ground impedance, terrain
profile (receiver).

Approach
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• Using ray tracing and integrated calculation methods for
faster computations and to overcome the angle limitation of
PE methods.

• Analyzing the effect of uncertainties on sound exposure
levels.

• Using probability density functions based on real world
weather data instead of assuming a symmetric distribution
(Gaussian) of uncertainties.

• Using advanced stochastic sampling techniques such as
importance sampling, adaptive importance sampling (to
reduce computation time).

Comparing cases of increasing aircraft altitude

Results for aircraft altitude 2 km

• Extending the approach shown by Wilson et al. (JASA,
2014)1 to aircraft noise propagation.

• Using method of expected values and stochastic
sampling technique along with a wide-angle CNPE
method3,4 to analyze the effect of uncertainties in the
meteorological conditions on aircraft noise received near
the ground.

Meteorological conditions and uncertainty

Input parameters

• Soft ground

• Aircraft altitudes: 
1.0 km, 1.5 km, 
2.0 km (typical for 
terminal area)

• Receiver height: 
1.2 m

Results5

Aircraft: Boeing 777-300, 
max. thrust, departure setting2

• The overall approach shown by Wilson et al. (2014)1 seems
to be adaptable to aircraft noise propagation.

• Variation of meteorological parameters around their mean
values does have a net effect on the expected SPLs.

• Uncertainty in temperature profile seems to have a stronger
influence on the received SPLs as compared to the effect of
uncertainty in the wind profile.

• Effect of meteorological uncertainties increases as the
aircraft altitude increases (more vertical propagation).

• Effect of meteorological uncertainties decreases with
increasing horizontal distance of propagation (atmospheric
absorption dominates).
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