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Advances in newly—fallen snow density research

GONG Ying, ZHOU Xiaoshan, PAN Xiao, BAI Hua
(Institute of Atmosphere Environment, CMA, Shenyang 110166)

Abstract: The prediction of newly—fallen snow depth is a key and difficult task for winter meteorological service in Northern China. The es-
timation of newly—fallen snow density is its essential technology. In this paper we review the important influencing factors on newly—fallen
snow density, and introduce and compare several most widely applied estimating methods. Then we discuss their characteristics, limitations
and the relations among them. Finally, we envision the developing direction of newly—fallen snow density estimation in the future. The main
conclusions are as follows. (1) Temperature, wind speed, humidity, solar radiation and precipitation are important meteorological factors af-
fecting newly—fallen snow density. (2) At present, the most widely used newly—fallen snow density estimation methods include those assum-
ing a constant, building formulae, performing post diagnosis and invoking microphysical processes. They all have their own characteristics
and limitations, and have fore—and—aft connections. (3) The relatively scientific post diagnosing and microphysical processes methods have
their own relative superiorities and deficiencies that are difficult to overcome. The developing of newly—fallen snow density estimation needs
the mutual promoting and common progress of those two methods.
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Table 1 Conversion table of air temperature to snow liquid ratio and

newly—fallen snow density (Dubé, 2003).
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Fig.1 The flow chart of diagnosing newly—fallen snow density from post—processing (unit: g+ cm™)
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Table 2 Main and minor growth layer temperature configurations of all types of snow particles without gas layer

above 0 °C (Snow particle density in parentheses, unit: g+cm™).
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Table 3 Main weather events affecting densities of snow particles when there are no gas layers warmer than 0 °C and the changes to densities of

snow particles brought by these weather events. (Numbers indicate snow particle density, unit: g+cm™)
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Table 4 Methods for determining precipitation types with gas layers greater than 0 °C.
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Milbrandt basing on bulk microphysical processes.
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Table 5 The related information on the developing process of estimating method of newly—fallen snow density.
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