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Expedition and equipment
This paper deals with the actual results of astroclimate investigations in mm-waveband on Svalbard archipelago. The investigations have begun in June 2018
and are still ongoing. We use the dual-wave radiometric system operating by atmospheric-dip method to
estimate an optical depth in 2mm and 3mm atmospheric windows [1]. It has been installed on the polar
station of Polar Geophysical Institute near Barentsburg
town, Svalbard. (78° 5'42.22"N; 14°12'35.98"E) Remote control system allows to collect data via Internet.
It is also equipped with a makeshift meteostation
and anti-icing heater, which is applied in autonomous
field experiment for the first time. The meteostation
provides a brightness temperature measurement of the
sky by IR sensor, apart from typical meteo-data (eg.
temperature, pressure, humidity). It allows to define a
cloudiness by empiric methodic. Cloudiness calculation methodic is based on work [2,3]. The essence of
methodic is to define the difference between real air
temperature and brightness temperature by IR-sensor
MLX90614. The more this difference is, the less
clouds are in air and vice versa; the difference more
than 20К corresponds a clear sky conditions, while the
difference less than 5K means overcast weather.
As is known, the atmospheric-dip method can’t be
used in overcast conditions. The new data processing
method, which is firstly applied in 2018 [4], allows to
save some part of data, measured in overcast conditions. Resulting optical depth includes absorption in
stratus clouds as well. Picture 1 shows 5-day record of
optical depth τ (Nep) vs temperature difference dT (K).
Increasing difference dT between physical air temperature and IR brightness temperature means more clear
sky conditions in July 16. This is also accompanied by
decreasing mm-wave Optical depth values.

cumulative distribution shown below are representing
the month-averaged optical depth values. We can characterize the astroclimate on Svalbard as poor for mmwave observations in Summer period.

Fig. 2. Cumulative distribution of Optical depth in 2mm and
3mm atmospheric windows in Summer.

Such high values of optical depth are mostly due
to high air humidity values and cloudiness. It is usually
correlated in time (see pic.3).

Fig. 3. MM-wave optical depth (log scale) vs Absolute humidity.

Since 2012 we have provided s several expeditions
on astroclimate research, so now we can compare these
places by month-median values (see pic. 4). Current
Svalbard measurements are not promising, but the fullyear result remains to be seen.

Fig. 1. MM-wave optical depth (log scale) vs temperature
difference by IR sensor.

Fig. 4. MM-wave optical depth (log scale) in different places
over the Eastern Hemisphere measured by MIAP-2 setup.

Optical depth and PWV

Knowing the Optical depth, it is easy to calculate
the PWV (mm) [1,4]. The PWV values obtained below
(Fig.5) includes a condensed water as well as water vapor by MIAP-2, but not for measurements in [5]. The

One of the most important result is an optical depth
statistic, which is measured by our “MIAP-2” setup. A
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data given in [5] obtained by Bouger method. It means
that precipitable water is measured only in sunny days,
and thus, it has a few statistics. It is the reason why
these values are about 80% higher than presented in
[5].

In conclusion we have to characterize Svalbard as
non-suitable for mm-wave radioastronomy at least in
summer period. The winter period approaching soon
and inspires a hope to be much better due to low temperatures. Another important result is a good reliability
of equipment: it routinely works for 3 months without
any assistance. The makeshift Arduino-based meteostation gives a satisfying result. We will continue
measurements in Barentsburg till June 2019 to close
the year-cycle.
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Fig. 5. Precipitable water vapor and relative humidity on
Svalbard in Summer.

Using the data obtained by MLX90614 IR sensor
in meteostation, it is possible to calculate the cloudiness statistics. The reference points of temperature difference were chosen as: ≤18K for Overcast, from 18 to
27K – Cloudy and upper than 27 - for Clear sky conditions. The obtained results are generally consistent
with meteorological observations [6].
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Fig. 6. Cloud statistics by IR sensor.
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