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Abstract:
The feasibility of remotely monitoring snow surface temperatures with a Barnes IT-3 infrared
thermometer was investigated. Much of the work concentrated on determining the vertical emissivity
of dry snow in the atmospheric infrared "window" region between 8 and 14 microns.

The emissivity of various snow surface types was measured using an apparatus called an "emissivity
box." An average emissivity for freshly fallen snow was found to be 0.975® For snow surfaces crusted
by the effects of wind or melt phenomenon the average emissivity was 0.985. The mean emissivity for
all snow surface types examined was 0.978. These high emissivity values substantiate the hypothesis
that snow possesses approximately blackbody characteristics in the 8 to 14 micron spectral interval.

An analysis of errors in radiometrically obtained snow surface temperatures revealed that the IT-3 is
capable of accurately measuring the true surface temperature to within two degrees Celsius for the
temperature range experienced. Inversions in snow covered mountain valleys were successfully
mapped during airborne case studies. Tops of inversions were located by measuring the snow surface
temperature variation with elevation and noting the intersection of the inversion top with the mountain
slope.

Remote radiometric temperature sensing of snow surfaces appears to offer a potentially useful tool for
monitoring surface temperature gradients in arctic environments. Its application to meteorological
investigations of surface temperature variation in otherwise inaccessible mountainous regions in winter
may also prove valuable. 
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