Towards Improved Quantification of Snow Interception: W o <Al
Measuring Tree Sway Frequency With a Video Camera
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Video processing provides a scalable, cost-effective, and non-invasive method for measuring
Despite its importance for tree sway frequency, posing to improve the spatial scalability of snow interception

understanding snow-forest
interactions, measuring snow measurements at the branch, tree, and stand scales.
interception is challenging.

Consequently, most snow models

use parametrizations based on a Methods: from video to vibration
small number of observations from
two locations (Lundquist et al. 2021).

Application: change in sway across snow unloading event
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Measurements of tre.e sway offer a Figure 3: Video vibration signals in the time (B, C) and frequency (D, E) domains for an oak tree in Trout Lake, 400+ l
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in canopy mass. By modeling a tree >

as a cantilever beam and controlling

. Once the frequency of each pixel has been found: 01 R iy 0 0.7
for thermal effects, changes In tree « Can aggregate frequencies across a region of interest (ROI) to output a
Sway frequency can be related to , ggreg 9 9 P Figure 5: (Top, left to right) Target tree on Snoqualmie Pass in Washington, frequency heat map before unloading,
changes in tree mass, enabling Smgle frequency frequency heat map after unloading, and pixel-wise change in frequency. (Bottom) Pixel frequency distribution
quantification of snow interception « Can build a sway frequency heat map to evaluate frequency across space betore and after snow unloading event
(Raleigh et al. 2022).  Video processing resolved changes in sway due to changes in canopy
- mass
Results: £0.03 Hz accuracy compared to accelerometers . Changes in sway close to video-to-video sway variability; need longer
videos for better signal-to-noise ratio (SNR)
way freq, | S » Video processing had +0.03 Hz accuracy based on comparisons of video » Branches have different responses, a surprising result that highlights the
snow-free snow intercepted snow-free and accelerometer sway data for 4 trees using twelve 30-60s videos spatial benefit of using video processing
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Figure 2: Relationship between tree sway and Frequency (Hz) Peak Frequency (Hz) 3. Can Only measure sway during day“ght hours
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Figure 4: (A) Sway frequency heat map for a stand of trees at the Manitou Experimental Forest in Colorado. (B, C) 5. Video vibration signals tend to be noisy; can be difficult to disentangle

However, existing point methods for Spectra and peak frequencies for Tree 1. (D, E) Spectra and peak frequencies for Tree 2. branch and trunk sway signals
measuring tree sway are difficult to
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