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DISCLAIMER

This report was prepared as an account of work sponsored by the U.S.
Government. Neither the United States nor any agency thereof, nor any of
their employees, makes any warranty, express or implied, or assumes any
legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the
U.S. Government or any agency thereof. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the
U.S. Government or any agency thereof.
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Acronyms and Abbreviations

ARM Atmospheric Radiation Measurement
SAIL Surface Atmosphere Integrated Field Laboratory

il
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1.0 Summary

Between March 20, 1000, 2022 and March 23 0700, 2022, the SnowPixel was deployed at the U.S.
Department of Energy Atmospheric Radiation Measurement (ARM) user facility’s Surface Atmosphere
Integrated Field Laboratory (SAIL) site in Gothic, Colorado. These dates were chosen for deployment
based on a forecasted 6” of snow at nearby Crested Butte mountain resort. The SnowPixel was mounted
atop a shipping container ~3m above the ground as shown in Figure 1. The field conditions during
deployment were primarily sunny and clear, with episodes of light intermittent snow. By the time
SnowPixel was taken down, approximately %4” of snow had fallen. Logistical and travel difficulties
between the University of Utah and Gothic prevented any further attempts at field data collection in
Gothic.

2.0 Results

The SnowPixel collected continuous data and operated at ambient temperatures ranging from -10° C to
0°C. Snow accumulation only totaled ~6 mm during this time, insufficient for measurement of snow
water equivalent precipitation. However, useful atmospheric wind data was collected that was analyzed in
the frequency domain. A Fast Fourier transform was performed on 20 minutes of SnowPixel atmospheric
wind time-domain data to generate an energy spectrum for up to 10 Hz. The spectrum was compared to
theoretical expectations of a -5/3 slope on a log-log plot that normally characterizes energy versus
frequency through the inertial subrange, as shown in Figure 2. The spectrum is shown to well
approximate the anticipated -5/3 Kolmogorov scaling through the inertial subrange. The shaded region
represents the device noise floor and extends from the Nyquist frequency of 5 Hz to ~1 Hz. This result
supports the capability of the SnowPixel to measure turbulent wind fluctuations.

Figure 1. SnowPixel mounted atop shipping container at SAIL.
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Figure 2. SnowPixel energy spectrum well-approximates Kolmogorov theory through the inertial
subrange at SAIL.
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