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This document (CEN/TR 15996:2010) has been prepared by Technical Committee CEN/TC 318
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Introduction

Snow water equivalent (SWE) measurements

Snow water equivalent (SWE) is the height of water that would be obtained by melting the snowpack on a
corresponding surface area, and is normally expressed in millimetres (mm).

Knowledge of the SWE is essential for estimation of total runoff and flood forecasting in river basins where
snowfall occurs. Independent of the selected method, the SWE measurements should proportionally represent
the total SWE in the studied area.

The parameter is predominant in avalanche theory and avalanche danger forecasting as well as for risk
assessment of heavy snow loads. Additionally, the development of SWE measurements using satellite
sensors has increased the need for validation and calibration using in-situ measurements.

Annex A is a list of methods for determination of SWE.

Snow mass registration devices

Snow mass registration devices are widely used in North America and Europe. Different problems
experienced in the use of the equipment have resulted in a slow development of the technique, but

improvements in equipment design and data management in recent years have increased interest in the
method. Annex B shows a table of station networks running during publication of this report.
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This Technical Report defines the requirements for the use of snow mass registration devices for
measurement of SWE under natural environmental conditions. It includes weighing and pressure measuring

methods.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN ISO 772:2000, Hydrometric determinations — Vocabulary and symbols (ISO 772:1996)

CEN ISO/TS 25377, Hydrometric uncertainty guidance (HUG) (ISO/TS 25377:2007)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN ISO 772:2000 apply.

4 Symbols and abbreviated terms

Table 1 lists the symbols used in this document.

Table 1 — Symbols

Symbol Term Unit
SWE Snow water equivalent mm
M Snow mass kg

o Density kg/m3
v Volume m®
A Area m?

Table 2 lists the abbreviated terms used in this document.

Table 2 — Abbreviated terms

Abbreviation

Term

SPA

Snow Pack Analyzer

GPR

Ground-penetrating radar

PVvC

Polyvinyl chloride
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5 Purpose of method

The use of snow mass registration devices provides stationary single point measurements of the total SWE
and recording of the changes that take place due to further accumulation of snowfall or melting of the
snowpack.

If the equipment is correctly mounted at a location where the snow accumulation is representative of the
surrounding terrain, the data obtained by this method can be used for the prediction of melting water volumes.
It can also be used for calculating the effect of heavy snow loads on structures in the area, avalanche
prediction or just provide information on snow quantities in general.

6 Principle

The mass of the snow on top of a measuring device is equivalent to the mass of the water content in the
overlying snow. This mass can be obtained by measuring the pressure in a pillow filled with anti-freeze
solution, which is the most common method, or by using a flat plate mounted on weight sensors through which
the mass of accumulated snow can be determined.

7 Operational requirements

7.1 General

Snow mass registration devices should be as large as possible to optimise the accuracy of the measurement.
The most common areas are between 2 m” and 15 m?.

The measuring device should be installed horizontally on a stable foundation. The top surface should be at the
same level as the surrounding ground to minimize the effects of shear perimeter stress concentrations. To
reduce environmental effects that cause SWE measurement errors the instrument should have low
compressibility and a thermal conductivity similar to that of the surrounding soil (see 12.2).

It is recommended to imitate the properties of the surrounding ground using a permanent cover of, for
example, camouflage netting or synthetic grass. This may also prevent snow blowing off the instrument
following moderate snow falls.

The disturbance of snow accumulation at the measuring site due the measuring equipment should be
minimized.

The site should be well drained. Water should not be allowed to collect on the device.
The equipment should be protected against interference by animals or unauthorized persons. If necessary,
the installation could be protected by a fence, but it should not interfere with the accumulation and the ablation

of the snow.

To be able to locate the exact position of the measuring device, it can be marked with reference poles of
sufficient height to be seen above the snowpack at the expected maximum snow height.

7.2 Site selection

Detailed site investigations are required to select a representative location. To prevent the snow on the ground
from being considerably influenced by the wind, a location surrounded by bush vegetation or a clearing in an
open forest is preferable. Wind exposed areas should be avoided, as well as pronounced recessions in the
terrain.
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