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Introduction  

This document contains three figures and the caption for one movie. The figures display 

an estimate of ΔTskin, show the sky temperature, and depict an estimation for sky 

irradiance impacts on surface brightness temperature. Additionally, a brief description of 
the method for retrieving the thermal front propagation speed from the IR imagery (as 
represented in Figure 4 of the main text) is provided here. For all gust cases, the cliff-
based infrared images were stacked to produce three-dimensional arrays which varied in 
space and time. A wave dispersive notch filter was then applied to each in order to 
minimize the IR signature produced from reflection off surface gravity waves. From 
there, the image intensity difference was computed between frames spaced one second 
apart. This highlighted non-wave features which progressed across the field of view over 
time. By tracking the peak value of the along-wind gradient of this array, the front 
position (and therefore speed) was determined as a function of time. 
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Figure S1. (a) Cliff-based IR imagery.  Red shaded region designates the segment of 
data shown in (b) represented as the brightness temperature anomaly relative to peak 
TB.  Each gray trace in (b) represents TB averaged over a 1-m wide cross-wake strip and 
the purple trace is the average of all transects.  These data depict the temperature 
change due to the disruptive wake from the piling to be roughly -0.2°, which corresponds 

to the observed ΔTskin at the barge.   
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Figure S2. (a) Time series of sky temperatures measured from the cliff-based and 
barge-based KT-15 radiometers and the piling-mounted Kipp and Zonen model CGR4 
pyrgeometer.  The radiometers reported brightness temperature and the pyrgeometer 
reported irradiance that was converted to brightness temperature using the Stefan-
Boltzmann law.  (b) Zoom in to the same time as noted in Figures 2 and 3 from the main 
text.  Note that time is local. 
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Figure S3.  Surface brightness temperature time series following the gust front passage 
represented as an anomaly relative to the peak TB.  Solid violet trace is the observed 
result shown in Figure 2.   Estimates of the water surface brightness temperature were 
calculated assuming constant emissivity for the sky temperatures measured using the 
cliff-based radiometer (violet dash), the barge-based radiometer (teal dash), and the 
piling-mounted pyrgeometer (yellow dash).  Assuming a constant emissivity effectively 
removes the dependence of surface brightness temperature on surface roughness.  The 
calculated estimates depict the effect of varying sky temperature.   
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Movie S1. Synchronized videos created from the cliff and barge-based thermal imagery 
streams, showing temporal development of the gust front's surface expression. 
Grayscale level ranges match those of the manuscript. 

 

 


