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Realizzazione di un sito per messa a punto di misure di riferimento in
ambiente glaciale e periglaciale

Valutazione di incertezze di misura
Studio parametri di significativita dei dati e confrontabilita

Promozione di un sito per “turismo scientifico”

RiST Project: Ricerca Scientifica e Tecnologica nel bacino glaciale della Bessanese (Balme, T0) GIEE

@e
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Snow albedo
as uncertainty
on near surface air temperature
measurements
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High mountains observations: permafrost and albedo (INRIM, BEV)

Air temperature instruments are effected by
radiative extra heating when exposed to snow
covered surface .

Temperature records can be different from air
temperature value, due to warming of sensor by
conduction and convection, inside the shields.

-
Ry
- —

Different instrument show different magnitude of
this effect. The evaluation of this effect, in terms of
correction and/or uncertainty on air temperature
measurements is the scope of this work.

Method: evaluation of the difference between the readings of couples of identical
sensors exposed to snow covered surface or to natural soil, in the same site.
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Preliminary results
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Temperatures 27 February 2017 _ All sensors 24-28 Feb
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2) Collection of instruments from manufacturers

Six manufacturers agreed to take part in the
experiment, sending couples of identical
sensors, shields and loggers.

Different solutions were considered to
cover most commonly used devices.

Each participant was requested to also
provide at least one extra sensors wind
speed and direction, thermo hygrometer,
albedometers, ...
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3) Laboratory characterisation of sensors and complete systems

Study of the different dataloggers,
evaluation of best mounting solutions.

Evaluations of difference between couples
of sensors, including shields, in a controlled
environment with slow temperature change.

Difference between the readings of couples of identical
sensors T1-T2 (1 week)
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An example: the albedo effect on air T values
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- All sensors -
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The effect of the snow albedo effect on near ground air temperature measurements was
investigated both theoretically and experimentally. On site experimental comparison of
solar shields by parallel observations of six pairs of instruments exposed and not-
exposed to snow albedo showed a maximum temperature difference between couples of
identical instruments of 3 °C; the uncertainty of the temperature differences, evaluated in
field conditions, is 0.3 °C (k=2).

The contribution of the snow albedo to the uncertainty of near ground air temperature
measurements was estimated to be 1.73 °C (k=2). These results led to two
recommendations addressed to the end users and to manufacturers of atmospheric
temperature sensors.
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Cold rain
as uncertainty
on near surface air temperature
measurements
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Influence of rain on thermometers (DTI)
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When rain starts, air temperature decreases.
Drops of rain are colder than the air.

Convection, then conduction cause extra cooling (errors)
in temperature measurements.
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Weather station without active ventilation

Sensor out of housing
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From the preliminary results analysis (May 2017)

eCooling effect is highly dependent on temperature difference between air
and water

eTakes hours for the cooling effect to wear off, after the end of the rainfall

eLatency in the sensors can be significant
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GSRN:
the GCOS Climate Reference Netwok
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November 2017 starts the
GCOS Surface Reference Network
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