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Estimation method of Newly Fallen Snow Depth
Based on Hourly Meteorclogical Data
— Rain Gauge Method and Multiple Regression Method —

By
Yutaka Yamada
Nagaoka Institute of Snow and Ice Studies, NIED, STA
Nagaoka, Niigata 940 Japan

Abstract

This paper describes two new methods and their assessment to estimate the depth of daily
newly fallen snow from data such as snow depth, precipitation, air temperature, and so on, thal are
recorded by the Automated Meteorological Data Acquisition System (AMeDAS) established by
the Japan Meteorological Agency and/or from the snow information systems being developed by
the local governments.

The sirnulgliun of the two conventional calculation methods, the daily difference of the snow
depth and the summation of the positive hourly difference of the snow depth, and the simulation of
these two new methods, the rain gauge method and the multiple regression method, were conducted
using the same kind of data as that of AMeDAS.

The result of the rain gauge method assuming constant new snow density was still not
satisfactory when compared to that of the conventional positive hourly difference method. Yet, the
multiple regression method was able to obtain better results than the previously-established

statistical method based on a summation of the positive hourly difference.

Key words . newly fallen snow depth, snow depth meter, rain gauge, snow density,
estimation method,
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Fig.1 Comparison of daily difference of measured snow depth with measured newly fallen snow depth.
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Fig.2 Comparison of positive difference of hourly measured snow depth with newly fallen snow depth.
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Table 1 Compamon of newly fallen snow density statistics measured by snow board with that by rain gauge. ND
: Number of data, MOD:Mode, x 1 : Simple arithmetic mean, STD:Standard deviation, x« 2 : Depth
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Fig.3 Comparison of newly fallen snow depth estimated by precipitation assuming a constant new snow density
with observed depth.
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Table2 Regression coefficient and standardized partial regression coefficient.
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Fig.4 Comparison of daily depth of newly fallen snow estimated by multiple regression analysis with observed
depth.
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Appendix Change and the present condition of the measurement of daily newly fallen snow depth.
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