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INTRODUCTION

The TROPOMAG project investigates the possible effects of changes of the Earth’s magnetic field on the atmosphere and weather conditions with the aim to better quantify the natural sources of the atmospheric variablility. This need raises to assess the observed climate trends more correctly, with a consequent better understanding of man
made effects on climate. Specifically, this work explores possible connections between atmospheric pressure anomalies and the occurrence of geomagnetic storms. Indeed, meteorological variability induced by geomagnetic storms is investigated as an accelerated time scale model of the mutual interactions between climate and
geomagnetic field on longer time scales. To accomplish this task pressure data, recorded over some Italian volcanic areas, are analysed according to different methods and considering geomagnetic indexes. We decided to investigate the Italian active volcanic areas (Etna, Stromboli, Vulcano and Vesuvio), including those where only
hydrothermal activity Is present, because volcanoes generate thermal anomalies and input in the atmosphere solid and gaseous particles, creating a vertical corridor connecting different atmospheric layers. For accomplishing these goals, we are using a multidisciplinary approach, based on applied geophysical and geochemical
methodologies, as the analysis of the geomagnetically driven ionospheric and tropospheric components of the GNSS signhal, geomagnetic field data, anomalies of geochemical parameters acquired in the ground-based monitoring networks of the studied volcanoes.

The «Wilcox» effect [Wilcox et al, 1974] TROPOMAG data besides atmospheric pressure data Geomagnetic activity

A preliminary study, by Madonia et al., [2014], suggested for these volcanic areas the A) Total Electron Content: to investigate local A Qe The goal of this research is to look for a possible relationship between tropospheric disturbances and changes in the Earth's magnetic field. In order to find a link between geomagnetic

possible existence of a ground level, Wilcox-like, solar perturbation of the ionospheric  anomalies  during  geomagnetically activity and troposphere dynamics, the first step from a geomagnetic perspective is to define the periods of disturbed geomagnetic conditions. This is accomplished using a global index
troposphere. disturbed periods. that characterizes geomagnetic activity. In this scenario, we choose to use the Dst index as a proxy for the strength of geomagnetic storms.
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the top (TOP) and bottom (BTM) stations.

Dynamic power spectra are calculated using Burg’'s method over 10-day window by progressively moving it one day at a time: each interval's length is 480 data points (representing 10
days) with a time step between individual spectra of 48 data points. As an example, we present the results for the VES stations.

From both Figurel4 and Figurel5 of the dynamic spectra a more intense horizontal trace clearly emerges on the lower frequencies at around 0.023 mHz (corresponding to a period of 12
hours), and other more or less equally spaced bands (f24 =1/ (24*3600) =0.0116 mHz; f12 = 1/ (12*3600) =0.0231 mHz and so on) that clearly emerge from the average spectrum in
Figure 16 too. Moreover looking at the dynamic spectra, some intense bands are observed. By overlapping the behavior of the Dst index to these colored vertical bands we looked for a
possible correspondence with geomagnetic storms listed in Table 2. This correspondence is sometimes verified, some others not (for example there weren’t storms in December 2021, but

Figure 2. The atmospheric electrical global ciurcuit [Markson, 1978].
Arrows indicate flow of positive charge.
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Figure 4. View of a meteorological station of the TROPOMAG ground network, installed on the top of Figure 5. Atmospheric pressure sensors with a the measurements are I|tt|e inﬂuenced by SiteS effeCtS and effeCtively
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reflect the overall trend of the natural potential difference in the survey
area. Two different modes of variability of the signals have been

Considering positive correspondences that could be inferred, the initial peak from the left side across all frequencies observed at the VES_TOP station (located on the left in
Figurel4) aligns with the timeframe from the end of February to April 2023, notable for the occurrence of three particularly intense geomagnetic storms (refer to Table 2). This period

- - identified: one effectively linked to magnetic storms and the other encapsulates all three of the aforementioned storms, with a 14-day overlap between each consecutive window. Specifically, the storms of February 25, 2023 (Dst= -138), March 21,
An alyS|S Of QI'OUﬂd Ievel preSSU re dlSturban ces linked to rainy events. This demonstrates that geomagnetic storms 2023 (Dst= -184), and April 21, 2023 (Dst= -187) contribute to this prominent peak, each exhibiting significant intensity. This correlation between pressure spectra and storms
Figure6 show the Pearson correlation are able to induce changes in the telluric currents in the survey area. appears to hold true. While additional peaks are evident, particularly at VES_TOP, they correspond to other storms with smaller Dst values.
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station ((SAL-LEN)) with data available prior of x storms can modify the release of gases from the soils — - The primary objective of the TROPOMAG project is to detect potential anomalies in tropospheric and ground-level parameters induced by geomagnetic storms, thereby identifying
the start of the TRC’)POI\/I AG project. The values 2 v ’ po et A potential indicators of interactions between climate and the Earth's magnetic field on broader space-time scales.
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End of the disturbed days (black line). Zoom of the box signals in corrispondence with the geomagnetic storm of April 2023 is shown on the right .




