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Motivation and Goal

•Motivation

• GW parameters 
uncertainties  from 
nightglow images are 
rarely reported in the 
literature

•Goals

• To quantify the 
uncertainties on 
these GW parameter

• Encourage other 
colleagues to report 
uncertainties on their 
publications  via the 
presented 
methodology
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Derivable GW Quantities
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Errors on Derivables Quantities
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Flux Divergence

Momentum Flux

Vertical Wavenumber 

Error Propagation



Specifying the Uncertainties in Primary and 
Environmental Parameters
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Uncertainties in Geophysical Quantities
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Uncertainty in the layer altitude
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The uncertainty on the 
layer centroid position 
is about 2.5 km (Zhao 
et al. (2005)

The uncertainty on the 
distance between 
layers (Δz) is then 50 %



Uncertainties in Wavenumber and Direction



Uncertainty in 
the wave 

amplitude is 
the Variance 

of the raw 
image

Uncertainties in Wave Amplitude



Uncertainty in the Wave Period
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Phase Speed

Uncertainty in the wave phase 
velocity



Measured Uncertainties
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Uncertainty in Momentum Flux and Flux Divergence 
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Momentum Flux Flux Divergence 



Summary
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Most wanted GW parameters 
are affected by large 

uncertainties;

To beat down the 
uncertainties, averaging 

multiple measurements of the 
same wave scale;

Uncertainties in N and Δz are 
the dominant sources of 

errors in GW parameters from 
nightglow imagery;

Use techniques to estimate 
better Δz (triangulation, 

tomography), and collocated 
lidar measurements to 

estimate better N throughout 
the MLT.
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