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Abstract
Snow water equivalent is an important indicator that can intuitively reflect the
amount of water resources in snow cover. Accurately and comprehensively ob-
taining information on snow water equivalent intercepted by Tianshan spruce
canopies is of great significance for improving the calculation accuracy of water
resources in the Tianshan region. This study takes Tianshan spruce seedlings
as the research object and conducts snowfall interception experiments through
simulated snowfall. Using a digital camera to obtain the snow cover area of
spruce and a high-precision balance to measure the mass of snow water inter-
cepted on the canopy, thereby establishing the relationship between snow cover
area and snow water equivalent for spruce seedlings. Experimental results show
that for multiple spruce seedlings under multiple simulated snowfall events, the
fitting curve between snow water equivalent intercepted by the canopy and
snow cover area obtained from vertically downward digital photography tends
to be consistent, and the fitting regression equation satisfies y=21.235x^2-1.457x
(R^2=0.9925). Through multiple simulated snowfall experiments on spruce, this
study constructs a model relating spruce snow cover area to canopy-intercepted
snow water equivalent, proposes a scientific method for more accurately esti-
mating canopy-intercepted snow water equivalent using snow cover area, and
provides a high-precision estimation model for snowfall interception by Tian-
shan spruce canopies and their snow water equivalent.
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Abstract

Snow water equivalent is an important indicator that directly reflects the
amount of snow water resources. Accurate and comprehensive acquisition of
snow water equivalent data intercepted by the Tianshan spruce canopy is
of considerable significance for improving the calculation accuracy of water
resources in the Tianshan region. In this study, experiments were conducted to
investigate snow interception by spruce using simulated snowfall and Tianshan
spruce saplings. The snow-covered area of the spruce was obtained using a
camera, and the mass of canopy interception water was measured using a high-
precision balance, thereby establishing the relationship between snow-covered
area and snow water equivalent. Experimental results show that the fitted
curves between the snow water equivalent of spruce canopy interception and
the snow-covered area of spruce, obtained via vertically downward digital
photography, exhibit good consistency across multiple saplings and several sim-
ulated snowfall events; the fitted regression equation is 𝑦 = 21.235𝑥2 − 1.457𝑥
(𝑅2 = 0.9925). Through repeated simulations of the spruce snowfall experiment,
models for snow-covered area and snow water equivalent of spruce canopy
interception were obtained. Accordingly, a scientific method for estimating the
snow water equivalent of spruce canopy interception based on snow-covered
area has been proposed, providing a high-precision estimation model for
intercepted snowfall and snow water equivalent in Tianshan spruce canopies.
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