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temperatures through the moisture-emissivity relationship (Figure 4, 5)
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Figure 1: Idealized depiction of energy and moisture fluxes components over a
snowpack. Deposition follows moisture gradients between the snow and atmosphere
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e The bulk turbulent flux H; is proportional to the gradient in specific humidity scaled by the
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4oz Deposition gradients are only favorable during sub-saturated conditions at cold

Figure 4: Time series surface hoar development on January 14, 2023 at the SAIL site. The presence temperatures and can transition to favoring nocturnal sublimation over a short
of morning surface hoar was confirmed by E. Schawat and D. Hogan from the University of increase in air temperature (Figure 6)

bulk transfer coefficient given by (Armstrong, 2008)
* At night time when there is no solar radiation, H, is balanced by the sensible heat flux,

conduction, and net longwave radiation budget

¢ Winds may increase bulk transfer coefficient, but possibly enhance mixing of warm air
Y P y & Washington. From top down: sensible heat flux (H, ), latent heat flux (H, ), and accumulated latent
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Next steps will use insights gained from SAIL to further investigate the dynamically
heat flux converted to units of mm; up/downwelling longwave and downwelling shortwave downscaled GCM data

and decrease humidity gradient
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radiation; snow skin temperature, air temperature, and specific humidity of the air; cloud base

Fundamental thermodynamic controls on surface hoar formation 15000

height and vertical pointing Ka-Band radar reflectivity.
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Figure 5: Net longwave (down - up) versus wind speed with averages of A) T, B) q,,;.. C)
T...,) D) cloud base height from the ARM ARSCL product (derived Figure 6: Averaged snow skin temperature (T,.), temperature gradient (T ;. — T;,), and specific humidity

The non-linear relationship between temperature and saturated specific humidity

(Clausius-Clapeyron relation) means that, for a given RH, a warmer atmosphere is further temperature gradient (T,;. —
away from the frost-point temperature from SAIL observations), E) specific humidity gradients (q,;. — ¢, and E) 30-minute averaged gradients (q,;. — q;,) between the surface and atmosphere in temperature-specific humidity space. Contours

Figures 2 illustrates the atmospheric RH, T, and ice surface temperatures in which a latent heat flux (H,) from eddy covariance measurements. of relative humidity (with respect to ice) are shown, from 100% to 20%.
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