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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 5,
Meteorology.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Solid precipitation is one of the more complex parameters to be observed and measured by automatic
sensors. The measurement of precipitation has been the subject of a multitude of studies, but there has
been limited information regarding the procedures and performance criteria describing the ability and
reliability of automatic sensors to accurately measure solid precipitation[13].

Recently, an increasing percentage of precipitation data used in a variety of applications have been
obtained using automatic instruments and stations including the measurement of snow depth, and many
new applications have emerged[13].Also, the modern data processing capabilities, data management,
and data assimilation techniques provide the means for better assessment and error analysis.

For the past years, various automatic snow depth measurement systems or snow depth sensors
have been deployed and tested at different places to take advantages of their efficiency and get more
objective measurement resultslél.

An ultrasonic snow depth sensor measures the time interval between transmission and reception of
ultrasonic pulses reflected from a target surface. This measurement is used to determine the distance
between the sensor and the surface. The performance of the acoustic snow depth measurement
technique depends on air temperature. Therefore, the ultrasonic sensor requires correction for
variations in the speed of sound in air due to temperature. The measurement uncertainty of sonic
rangers (distance meters) is 0,5 % to 1 % of the distance, which leads under typical conditions to a
measurement uncertainty for snow depth in the order of 1 cml2].

Laser sensors for snow depth measurement were introduced a few years ago and have already been
under test and in operational use in various places[11][14][18]. A laser snow depth sensor uses an
optoelectronic distance measurement principle to measure the distance between the sensor and the
surface of the snow. Most of the laser snow sensors today employ a single laser distance meter, and, this
results in an important drawback of this type of snow sensors, the lack of spatial representativeness. To
resolve this issue, there have been a few trials and products with multipoint measurements, including a
fixed 3 points sensor and scanning laser snow depth sensors which scan multiple points along a circular
path or a segment of line. Apart from the laser distance sensors, there are other optical techniques
capable of measurement of the state of ground and snow depthl2].

In spite of some of the drawbacks and difficulties, automated snow depth measurement techniques are
evolving to offer more objective results which can be made available continuously and in near real-time.

The procedures presented in this document define methods for performance test of snow depth sensors
to be used for snow depth measurements. Minimum requirements for conformance with this document
include successful completion of the basic functional test (see Clause 7), the temperature chamber test
(see Clause 8), and the field test (see Clause 10).
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