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3. PROJECT AND FUNDING INFORMATION
The PG measurements were carried out under an Independent Research Fellowship funded by the Natural Environment Research Council NERC to Keri Nicoll (NE/L011514/ 1) and (NE/L011514/2). Ilya Usoskin from the University of Oulu, Thomas Ulich, Tero Raita and their technical team at Sodankylä Geophysical Observatory were key in the running and maintenance of the PG instrumentation, which has been operational since June 2017. The ionisation measurement are long term observations at Sodankylä, maintained by technical staff of the Finnish Meteorological Institute’s Arctic Space Centre.

4. CONTENTS
Data presented here was measured at Tähtelä research area, Sodankylä, Northern Finland (67° 22′N, 26° 38′E, 179 m above sea level). This site is a comprehensive geophysical and meteorological observatory jointly operated by the Sodankylä Geophysical Observatory, University of Oulu (SGO) and the Arctic Space Centre of the Finnish Meteorological Institute (FMI). Sodankylä is a high latitude site, with little anthropogenic influence and situated in a boreal forest environment, distant from major urban centres and industrial pollution sources.

Radon measurement details
At Sodankyla, 222Rn concentrations were measured using a filter-based radon monitor (based on Geiger-Muller (GM) tube principles), with an inlet at 6m above the ground.   Data is provided as hourly medians.
Radon-222 is a noble gas and cannot be collected with aerosol filters. Its short-lived progeny, namely lead, bismuth and polonium isotopes, are, however, quickly attached to aerosol particles. These can be collected from sample air with filtering. The 222Rn content of the air was monitored continuously by counting the beta particle emissions of its particle-bound daughter nuclides 214Pb and 214Bi collected onto paper filters (Whatman 42 paper). The beta activity of the short-lived 222Rn progeny was distinguished from 220Rn progeny and artificial radioactivity by their half-life differences. The air flow is directed through one of two filters alternately for four-hour periods. The count rate of the GM tube increases as beta-active aerosol particles accumulate onto the filter. After four hours the air flow is directed through the other filter. If the beta activity accumulated onto the first filter is due to 222Rn progeny only, it decays practically completely during the following four hours and the count rate of the GM tube returns to the base level. If, however, there is 220Rn progeny or artificial radioactivity present on the filter, the count rate remains above the base line after the four-hour period, due to the longer half-lives of these nuclides (Paatero et al., 1994). The practically 100 per cent collection efficiency of aerosol particles was verified in a study by Mattsson et al. (1965). A full equilibrium between 222Rn and its progeny was assumed when calculating the 222Rn and its short-lived progeny content of the air.

Gamma radiation details	
Gamma emissions of 214Pb and 214Bi were measured by a gamma spectrometer and data is given as hourly medians. Gamma radiation arises from both terrestrial sources (including airborne radon and its progeny) and Galactic Cosmic Rays.  Gamma radiation was measured at Sodankylä using a scintillation gamma spectrometer system with two 76mmx76mm NaI(Tl) crystals as the detector medium (Hatakka et al., 1998), logging total pulse counts exceeding the lower-level discriminator of 100keV. The detector assembly is mounted in a temperature-controlled shelter at a height of 1.5m above the ground. The recorded pulse rates are converted to gamma dose rates and reported in µGy/h.

PG measurement details
Measurements of the atmospheric Potential Gradient (PG) have been made at Sodankylä since June 2017 using a CS110 electric field mill, installed by Keri Nicoll and maintained by staff at Sodankylä Geophysical Observatory.  This is located within a forest clearing, mounted on a pole at 3m, with a data sampling rate of 1Hz (setup also described by Tacza et al. 2021).  The mast distorts the electric field lines around the sensor compared to a sensor mounted flush with the ground, creating a “reduction factor”.  At Sodankylä during winter the effective height of the field mill above “ground” reduces due to the effect of snow accumulation.  This causes a change in the reduction factor, which in turn will decrease the PG. A snow accumulation correction should therefore be applied to the data, as described in the paper accompanying this dataset (i.e. supplementary information section in Nicoll et al, 202).   PG data presented here is raw data (i.e. no correction applied) and during all weather conditions.

The dataset consists of three different .csv files each containing data from a different instrument:
1. “Sodankyla_Rn-222_2018-2022.csv”. This contains date/time information (column 1) and hourly median radon activity concentration (Rn-222) (in Bq/m3) (column 2).
2. “Sodankyla_Gamma_2018-2022.csv”. This contains date/time information (column 1) and hourly median gamma dose rate (µGy/h) (column 2).
3. Sodankyla_PG_2018-2022.csv”.  This contains date/time information (column 1) and hourly mean PG (V/m) (column 2).
The date/time format for all files is as follows: “dd/mm/yyyy hh:mm:ss”
Note that files are not continuous i.e. some hours of data are missing in the ionisation files where measurements were not made.
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