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In general, despite variable meteorological conditions, difficulties with

installation and calibration as well as some design flaws, the installed

prototype provided sufficiently high accuracy and functionality, based

on the results of operation during the period of snow accumulation.

Using the results of observations obtained from the SP will further

make it possible to clarify the features of the snow accumulation

process and to adjust the calculated snow melting patterns for the

territory.

Data collection and primary processing was performed by Ruslan

Rakhimov. The research framework, design elaboration, and statistical

data processing were conducted by Aleksandr Minnegaliev. The

writing and editing of the article is shared equally by all authors.

A snow-pillow (or snow-measuring pillow) is a device designed to

directly determine the snow water equivalent in the snow cover by

measuring the weight or pressure of the snowfall. Snow-pillows allow

collecting, accumulating and transmitting information about snow

accumulation and snow melting with high discreteness, accuracy and

promptness. Subject to agreement with the directorate of the Federal

State Budgetary Institution “Bashkir UGMS” the snow-pillow

prototype was installed on the territory of the meteorological station

Ufa-Dema in November 2019. Placing the pillow at the active weather

observation station allows comparing the results obtained from the

prototype with the data obtained at the station. Comparing the

observation results for the autumn-winter season of 2019 has allowed

us to conclude that the results obtained at the snow pillow are in line

with the data of instrumental observations. The operating experience

of the snow pillow shows that the prototype created under the project

is applicable for evaluating the snow water equivalent, provided some

minor changes are introduced into the design. In the future,

observation results obtained from a network of snow pillows can be

used for adjusting analytical models of snow accumulation and

melting within the territory.

The SP prototype is built as a wooden frame with a size of 1500 *

1500 mm using a wooden bar with a cross-section of 40 * 60 mm. The

frame consists of 4 separate parts for the sake of easiness in

transportation and hauling, mated by means of a threaded connection

during installation.

Owing to the design features, in the central part of the frame there

remains a square hole with a size of 1000 * 1000 mm in the clear. This

hole is subsequently used to install the platform and ensures its free

vertical movement under the action of the accumulated snow. The

parts of the frame surrounding the platform section and forming a

buffering are veneered with plywood 5 mm thick, fastened to the

frame with a non-separable connection.
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In order to provide supplementary assessment of the SP accuracy and

in accordance with the recommendations of point-by-point

measurements of the snow water equivalent in the snow cover were

carried out using the hand-held weight snow meter VS-43. The

measurement was carried out on the days of snow surveys at the

station (on the 10th, 20th, 30th day of each month), snow samples

were collected at each survey point at the site near the location of the

SP (at a distance of no more than 5-10 m from the platform). Due to

organizational issues the determining of snow water equivalent by

applying a hand-held weight snow meter was carried out only in the

period from November 4, 2019 to December 31, 2019, only 5 samples

being collected. The results of comparing the reference measurements

with the values taken on the SP present ambiguity due to the

incorrectly selected location for the weight sampling.

On the whole, the snow cover weight values taken from the pillow

show a quite close correlation with the accumulated amount of

precipitation according to the Tretyakov precipitation gauge (Fig. 10).

In the meantime, the pillow tends to slightly overestimate the snow

water equivalent values, which can be accounted for by the influence

of glaze icing and rime ice layers accumulated on the surface of the

platform.

In addition, the overestimated values may be observed due to a

snowdrift transfer, which is not taken into account by the pillow. In

turn, comparing the results of observations on the prototype with the

daily snow depth values using a fixed depth-gauge (Fig. 11) also

displays a considerably high degree of convergence.
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In November 2019, the academic staff of the Geography Department

of the Bashkir State University and researchers from the Ufa Federal

Research Centre of the Russian Academy of Sciences, with the

assistance of engineering and technical personnel of the Federal State

Budget Institution “Bashkir hydrometeorology and environmental

monitoring directorate”, assembled a prototype of a weight snow

pillow on the territory of the Ufa-Dema meteorological station.

SP calibration was performed by specialists of the State regional

centre for standardization, metrology and testing of the Republic of

Bashkortostan after the platform’s installation at the permanent

operational location. All snow cover weight values collected at the

pillow were henceforth recalculated according to the calibration curve

(Fig. 6).

Fig. 1. Platform device diagram. Fig. 2. Photo of the platform.

Fig. 2, 3. Device installation process

Fig. 6. Calibration curve.

Fig. 4-5. Photos of calibration.

Fig. 7-9. Retrieving data.

Fig. 10. Graph illustrating the relationship between 

the snow water equivalent according to the snow 

pillow (SWE) and the accumulated amount of solid 

precipitation according to the Tretyakov

precipitation meter (∑Hsolid).

Fig. 11. Graph of the daily snow depth values using a fixed dept-gauge 

(1, Hsn) and the snow water equivalent in the snow cover according to 

the snow pillow data (2, SWE).
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