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Abstract 

 

The authors are engaged in monitoring solar activity (from 2011) and the bottom of Earth's 

geomagnetic field (since 2009) looking for natural electromagnetic signals that may be related to 

potentially destructive tectonic phenomena. 

 

With this new scientific approach has been possible to correlate some natural radio emissions 

potentially destructive seismic activity that is recorded both on a global scale in Italy (G. Cataldi et 

al., 2013-2017; G. Cataldi et al., 2019; G. Cataldi, 2020; D. Cataldi et al., 2014; D. Cataldi et al., 

2017; D. Cataldi et al., 2019-2020; Rabeh T. et al., 2014; V. Straser, 2011 -2012; Straser V. et al., 

2014-2017; V. Straser, 2017; Straser V. et al., 2019-2020; F. Di Stefano et al., 2020). In 2017 the 

authors performed the first worldwide network of multi-parametric monitoring devoted to earthquake 

prediction that can monitor the RF environment in SELF-LF band (> 0-96 kHz) technology through 

RDF (Radio Direction Finder), the crustal order to perform a diagnosis in real-time that can determine 

whether there are conditions so that a seismic event will occur. 

 

The first results of this new scientific approach dedicated to local and global seismicity have enabled 

authors to get very encouraging results in the field of earthquake prediction (D. Cataldi et al., 2019-

2020; Straser V. et al., 2018- 2020; F. Di Stefano et al., 2020). In this context, researchers have 

wondered if he could be a relationship between adverse weather events and earthquakes trigger in 

certain geographical areas with high-risk weather. In this study, the researchers considered the 

evolution of Hurricane Laura, which hit the United States so increased between 26 and 27 August 

2020. For this study, the researchers took advantage of even the scientific data produced by an 

electrical and seismic sensor place in the state of Arkansas, not far from the New Madrid Fault (250 

km SE), managed by Prof. John Ricken Wright. This sensor is connected to the national grid gave the 

United States from which it receives and monitors the radio anomalies. This tool, along with the 

findings of the RDF network, provided information on which the researchers based the study. 

 

As for the hurricane, it made landfall on the South Coast of the United States resulting in the 

evacuation of more than 600,000 people along the Gulf Coast. Such an event has resulted in the 

biggest US evacuation operation during the Covid-19 period. 

 

The winds reached 241 km / h with extensive heavy rainfall throughout the region and close to the 

New Madrid Fault area, a tectonically active area that in the past generated very destructive 

earthquakes. The event caused considerable damage in various US states. 

 



Keywords: Earthquake Prevision, Radio Direction Finding, Adverse Weather, Electromagnetic 

Monitoring; Seismic Electromagnetic Precursor. 

 

1. Introduction 

 

The pre-seismic radio emissions, or rather, the Seismic Electromagnetic Precursors (SEPs) are natural 

radio emissions that precede seismic events of all sizes and that scientists have observed on several 

occasions through various types of electronic equipment since the end of the nineteenth century (J. 

Milne, 1890). Recent studies have established that there are two major families of SEPs (G. Cataldi, 

2020; Straset V. et al., 2020; D. Cataldi et al., 2020): 

 

1. Seismic Electromagnetic Precursors (SEPs) or Local SEPs; 

2. Seismic Electromagnetic Precursors (SEPs) or Non-local SEPs. 

 

The first family (Local SEPS) includes emissions / electromagnetic phenomena that interact with the 

Earth's geomagnetic field and that are observed in interplanetary space, which is why the authors have 

defined "Interplanetary Seismic Precursors" (ISPs). They are part of the first family all our 

geomagnetic nature of emissions resulting from the impact that solar activity on the Earth's 

geomagnetic field and that has been called "Geomagnetic Seismic Precursors" For this reason, 

(SGPS): 

 

 Interplanetary Seismic Precursors (ISPs)(Non-local SEPs):

 

 variations of the density and the solar ion flow velocity (solar wind);

 increases the dynamic pressure of the solar wind; CIR (Co-rotating Interaction Regions);

 CMEs (Coronal Mass Ejections);

 

 Seismic Geomagnetic Precursors (SGPs)(Non-local SEPs):

 

 changes in the Earth's geomagnetic field on any of the vector / angular components;

 polar electromagnetic emissions;

 the appearance of ELF Storms;

 variation of the geomagnetic indices;

 

The second family (Non-local SEPs), however, includes all those pre-seismic radio emissions that 

have no direct link with the Earth's geomagnetic field, or with solar activity because they are produced 

in the earth's crust through the phenomenon of piezoelectricity following accumulation tectonic stress 

on the rocks that are deformed mechanically, as suggested by many researchers since the second half 

of the twentieth century and the authors (G. Cataldi, 2020; D. Cataldi et al., 2020; V. et al Straser ., 

2020; F. Freund, 2002; D. Finkelstein et al., 1973): 

 

 Seismic Electromagnetic Precursors (SEPs)(Local SEPs)

 

 electromagnetic emissions pre-seismic broadband are not directly related to the Earth's 

geomagnetic field.

 

The first family of electromagnetic seismic precursors (Local SEPs) can be detected instrumentally 

through the use of radio receivers tuned in the SELF-LF band (> 0-96 kHz). 

 



The second family of electromagnetic seismic precursors (Non-local SEPs) can be detected 

instrumentally through the use of artificial satellites (ISPs) or the use of magnetometers located 

anywhere on the Earth's surface (SGPS) tuned in the band SELF- ELF (> 0-30 Hz); (Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sui reticoli cristallini delle rocce incluse nei piani di faglia delle aree della superficie terrestre 

seismically active (direct piezoelectric effect), it is evident that this electromagnetic source could be 

used to identify seismic epicenters before it produces a seismic event. To this the authors have worked 

during 2016. 

 

In fact, Gabriele Cataldi and Daniele Cataldi (founders of Radio Emissions Project) in 2017 have 

developed an environmental "continuous" electromagnetic monitoring network, implemented with 

technology "Radio Direction Finding" (RDF), a technology that allows the determination of the 

azimuth of electromagnetic signals that arrive at a given RDF monitoring station (Straser V. et al., 

2018). 

 

Using a network of at least 2 or 3 RDF monitoring stations it is possible to locate, through the 

triangulation method, the geographical location of any electromagnetic source observed in a given 

bandwidth. 

 

The RDF monitoring stations made by the authors are currently located in Italy and Malaysia and 

represent the first RDF monitoring network dedicated to the prediction of potentially destructive 

earthquakes. 

 

This network has already identified in advance the location of potentially destructive earthquakes 

seismic epicenters even 18,000 kilometers distant from the nearest station RDF (D. Cataldi et al., 

2019-2020; Straser V. et al., 2018-2020). 

 

In this work we present the monitoring results that occurred between August 22, 2020, and August 

29, 2020, through the global RDF monitoring network, to detect electromagnetic variations that can 

be, more or less correlated with the meteorological adverse event characterized by ' Hurricane Laura, 

which hit the southern coast of the United States (Gulf of Mexico) to start from August 26, 2020. 

 

 

Fig. 1  Bandwidths of Seismic Electromagnetic Precursors (SEPs) compared. In the image above were compares the bandwidths of 

"Local" and "non-local" SEPs. For the attenuation effect produced by the propagation medium (air-to-ground) the bandwidth of Local 

SEPs is progressively reduced according to the distance from which they are picked up and in a manner inversely proportional to their 

wavelength. Credits: Gabriele Cataldi, Daniel Cataldi, Radio Emissions Project.



2 - Methods and data  RDF System & Arkansas Electromagnetic Monitoring Station 
 

On August 23, 2020, began monitoring the area of the United States of America utilizing the RDF 

global monitoring network - Radio Direction Finding, This monitoring was focused on gathering 

information to verify the possible relationship between weather events to high destructive potential 

and trigger seismic phenomena. To perform this study we used the monitoring data provided by the 

network RDF (Radio Direction Finding) dislocated between Italy and Malaysia: a network developed 

by Gabriele Cataldi and Daniel Cataldi (Radio Emissions Project) between 2017 and 2020 with the 

help of the "Foundation G. Giuliani ONLUS" and University of Malaya. This monitoring network 

will undergo a gradual expansion in the coming years. 

 

The monitoring stations considered in this study were as follows: 

 
 

 RDF Station Lariano, Rome, Italy - RDF 1. Monitor Radio Emissions Project. GPS (Global 

Positioning System): Lat: 41.728799 N, Long: 12.843205 E. 

 RDF Station Lariano, Rome, Italy - RDF Monitor 2. Radio Emissions Project. GPS (Global 

Positioning System): Lat: 41.728799 N, Long: 12.843205 E. 

 RDF Station Ripa-Fagnano, L'Aquila, Italy. Foundation G. Giuliani ONLUS ". Radio 

Emissions Project Network. GPS (Global Positioning System): Lat: 42.265690 N, Long: 

13.583793 

 RDF station in Kuala Lumpur, Malaysia (University of Malaya). Radio Emissions Project 

Network. GPS (Global Positioning System): Lat: 3.123060 N, Long: 101.653044 E.

Concerning the electromagnetic tracking system, it has been obtained by involving a second detection 

system, positioned on U.S. territory stationed at Gassville, Arkansas, and monitored by Prof. John 

Ricken Wright: GPS (Global Positioning System): Lat: 36.269278 N, Long: -92.536000 W. 

Such a detection station can provide indications on the electromagnetic emissions in the ELF band 

(extremely Low Frequency), between 0.3 Hz and 36 Hz. 

The recorded signals are encompassed using the US national electricity grid, to which this device is 

connected. 

The testing of such equipment has allowed us to detect, in real-time, pre-seismic electromagnetic 

signals well separated from the emissions generated by the US power grid (60 Hz). 

The signals have intensity levels of some 15-30 dB above the normal electromagnetic background 

noise. 

The geographical area considered in this study and subjected to continuous monitoring is that of the 

New Madrid Fault region. The 150-mile (240 km) - long seismic zones, and which extend into five 

states, stretches southward from Cairo, Illinois; through Hayti, Caruthersville, and New Madrid in 

Missouri; through Blytheville into Marked Tree in Arkansas. It also covers a part of West Tennessee, 

near Reelfoot Lake, extending southeast into Dyersburg. It is southwest of the Wabash Valley Seismic 

Zone (Fig. 2). 

According to the weather images, the evolution of adverse weather effects is initiated between 26 and 

August 27, 2020, until August 29 2020 when Hurricane Laura is practically extinguished (Fig. 3). 



  

 

The evolution of the US Weather cone could be taken to imply a certain degree of correlation between 

the meteorological effects caused by Hurricane Laura, and the triggering of the faults present in the 

New Madrid Fault. In this regard, the researchers, using the global RDF network, identified the 

highlighted area from the map developed by the World colorimetric Radio Emissions Project, in 

connection with its Member States. This map provided guidance on azimuth which then allowed the 

discrimination of electromagnetic radio signals received from monitoring stations located on the 

Earth s surface (Fig. 4). 

Considering the color of the RDF mapping, present on American soil, the signals to be discriminated 

against, that was recorded by the Italian monitoring network, are those of purplish color, with its 

different shades (more or less clear). 

The signals, however, from that area but observed from the Malaysian RDF station, would possess 

orange color (Fig. 4). This is what researchers have in fact realized. The distance in km of RDF 

stations involved in this monitoring, by the area under control is as follows: 

 8.500 km - to Italian stations.

 15.800 km - to Malaysian station.

The distance was certainly an important variable in this research context, such as to determine, for 

example, reception problems, also due to the effect Fading (and dislocation of the attenuation over 

long-distance signal), due to the presence of the cloud masses (water vapor ), thick tens of kilometers, 

humidity and the presence of ionospheric components determined by solar activity (appearance or 

disappearance of some ionospheric layer), the attenuation of the signals, especially if generated for 

example by a low energy accumulation at the level crustal capable of generating electromagnetic 

dipole at low intensity (Watt). 

All of these variables have been for long considered by investigators, who have had to take into 

account. Having said that monitoring data have been very promising. 

Fig. 2  US Area of the New Madrid Fault. The area is bordered by several American states. The areas highlighted in red, show an 

increased risk of earthquakes. Credits: USGS.



  

  

  

 

Fig. 3  Evolution of Hurricane Laura between 23 and 29 Agisto 2020. The satellite weather images show the evolution 

of weather adverse situation, the culmination of which took place between 26 August 2020 and 27 August 2020. Credits: 

WSI Corporation.



 

 

 

3 - Data Analysis  RDF. 

Beginning from August 22, 2020, the monitoring data showed the appearance of violet signals 

recorded by the Italian RDF stations, an example of such records is represented by the spectrogram 

shown in Fig. 5a and Fig. 5b. 

The registration markings of the New Madrid Fault area began its August 22, 2020 (Fig. 5a), an era 

context.  

In this context, the data show that earthquakes began to occur from 24 August 2020 until 27 August 

2020, a time when intense weather activity and Hurricane Laura invaded the New Madrid Fault area.  

Such data indicate that the meteorological event coincided, at least temporally with a seismic increase 

that occurred in the high-telluric potential area. 

Fig. 6 shows us how in this period in which the seismic shocks were concentrated, the electromagnetic 

signals recorded by the RDF network, have increased their electromagnetic frequency (passing from 

the band SELF to that ELF), as shown in Fig. 3. Fig. 7 instead shows us the type of azimuth that 

appeared between 22 and 29 August 2020, ie in the period in which the electromagnetic monitoring 

lasted.  

It should be noted that the Malaysian RDF station showed obvious electromagnetic signals, in the 

shelter of an increase in the electromagnetic frequency of the signals themselves. 

Almost all the signals presented here are with purplish azimuth or evidenced by Italian RDF stations, 

located more distantly from the New Madrid Fault. 

Fig. 4  Map of colorimetric RDF network, developed by the Radio Emissions Project. It shows the mapping of the monitoring 

network azimuth and highlights where they are positioned azimuths considered in this study: those dark purple from dale Italian RDF 

stations and orange ones, coming from the Malaysian RDF station. Credits: Radio Emissions Project, Google Maps, Permanent 

Foundation G. Giuliani, University of Malaya - Malaysia.



 

 

 

 

 

 

 

Observing Fig. 8, it is evident that these electromagnetic signals are distributed to the temporal 

context (date). 

It shows that the higher electromagnetic frequency was recorded between 26 and 27 August 2020, 

that is when Hurricane Laura began to lick the south coast of the United States (Gulf of Mexico - as 

seen in Fig. 3). 

Another frequency peak was highlighted on Aug. 28, 2020, when the hurricane disruption was losing 

strength but had already transferred its energy in the geographic area being monitored. 

Even on this aspect should work for groped to understand what is the mechanism of transfer and 

energy conservation developed and transmitted by two distinct phenomena. 

Looking at Fig. 9, it is observed that between 26 and 27 August 2020, a time when Hurricane Laura 

licked and entered the south coast of the United States (Gulf of Mexico), the average frequency of 

the electromagnetic signal has subsided, and this would seem to be in line in a physical context, where 

the stronger signals would be attenuated, compared to those of lower frequency, precisely as a result 

of adverse weather, as for other previously described. 

On this important fact, researchers have obtained feedback for the first time, in a seismic prediction 

context, observing the behavior of electromagnetic emissions associated with an area of high seismic 

potential on which accounted a natural and meteorological phenomenon also high potential. 

Fig. 5a  Dynamic Spectrogram recorded by RDF station 

Lariano (RM), Italy (Monitor 1). It shows the presence of a 

purple emission recorded August 22, 2020 at 16:35 UTC at a 

frequency 0.01 Hz, indicating the azimuth area of the New 

Madrid Fault. The spectrogram was recorded between 14:00 

UTC of August 22, 2020, and the hours of 09:00 UTC on August 

23rd 2020. On the Cartesian plane of the ordinates, we find the 

temporal reference in hours (UTC), while on the Cartesian 

plane of the abscissas are references to the electromagnetic 

frequency (Hz) of ricevuti.Credits radio signals: radio 

Emissions Project.

Fig. 5b  Dynamic Spectrogram recorded by RDF station 

Lariano (RM), Italy (Monitor 1). It shows the presence of a 

purple emission recorded between August 27, 2020 and August 

28, 2020, from 16:00 UTC on 27 August, at 04:00 UTC hours 

of 28 August, at a frequency of 0.01 Hz, indicating l ' azimuth 

area of the New Madrid Fault. The spectrogram was recorded 

between 11:00 UTC of 27 Aug. 2020, and the hours of 06:00 

UTC on August 28 2020. On the Cartesian plane of the 

ordinates, we find the temporal reference in hours (UTC), while 

on the Cartesian plane of the abscissas are references to the 

electromagnetic frequency (Hz) of the received radio signals. 

Credits: Radio Emissions Project.



 

 

 

 

 

Fig. 6  Graphic. It shows the relationship between the appearance of the radio-anomalies recorded by the global network RDF and 

the appearance of seismic activity in the area of New Madrid Fault, between 22 and 29 August 2020. Credits: Radio Emissions Project, 

Permanent Foundation G. Giuliani, University of Malaya - Malaysia, USGS.

Fig. 7  Graphic. It shows the relationship between the frequency of the radio-anomalies recorded by the RDF network of Radio 

Emissions Project, and the type of appeared azimuth (orange and purple) indicating the New Madrid Fault area, between 22 and 29 

August 2020. Credits : Radio Emissions Project, Permanent Foundation G. Giuliani, University of Malaya - Malaysia.



 

 

 

On such important data, they can be made of the due considerations, while understanding that the 

duration of the study is a few days, but that in this case, the energy involved entities is very high. The 

measurement, therefore, of possibly related phenomena, albeit of different origin, provided an 

opportunity to understand previously unknown aspects. Concerning earthquakes occurred in the area 

under monitoring (Fig. 10), they were as follows: 

1. Mw 1.3 - August 24, 2020 

2. Mw 2.90 - August 25, 2020 

3. Mw 1.3 - August 25, 2020 

4. Mw 1.4 - August 26, 2020 

5. Mw 1.3 - August 26, 2020 

6. Mw 1,8 - August 27, 2020 

These are the earthquakes that occurred during the time window associated with Hurricane Laura s 

landfall and the associated adverse effects as can be seen in the satellite weather map (Fig. 3). 

Fig. 8  Graphic. It shows the relationship between the frequency of the radio-anomalies recorded by the RDF network of Radio 

Emissions Project, and the temporal context within which such signals have appeared, as always indicating the New Madrid Fault 

area, between 22 and August 29, 2020 . Credits: Radio Emissions Project, Permanent Foundation G. Giuliani, University of Malaya - 

Malaysia.



 

 

 

 

 

 

 

Fig. 9  Graphic. It shows the relationship between the appearance of electromagnetic signals, the UTC time and date associated with 

the same, of the radio-anomalies recorded by the RDF that we have developed network of Radio Emissions Project, always signals 

related to the area of New Madrid Fault, between 22 and 29 August 2020. Credits: Radio Emissions Project, Permanent Foundation 

G. Giuliani, University of Malaya - Malaysia.

Fig. 10  the New Madrid Fault Map. It shows the position of the seismic 

events that occurred between 22 and 29 August 2020. Credits: USGS.



 

 

 

 

4 - Data Analysis, Experimental Methodology, and Findings - The Multivariable Seismometer 

at Cotter Observatory Arkansas Electromagnetic Monitoring Station 

The US power grid is effectively the input circuitry of an omnidirectional, superheterodyne ELF 

receiver.  Its many miles of overland transmission lines are appropriate antennas for ELF-range 

signals.  The usual non-linear diodes and transistors of the signal mixers of ordinary radio receivers, 

that mix incoming signals with a carrier frequency to get sum and difference frequencies suitable for 
1, which not 

only produce the higher harmonics of 60 Hz, such as 2160 and 2220 Hz but also mixes those 

harmonics (as carriers) with incoming ELF signals in the Schumann Resonance range.   

Professor Wright designed and assembled a multivariable seismometer in 2011 and early 2012, and 

it has been operating virtually 24/7 ever since [50].  ELF range time-domain signals from the power 

grid, an electrometer and an FM modulated seismic signal are merged and Fourier transformed to 

obtain a dynamic 2D display of frequency (the ordinate) versus time (the abscissa); time increases 

left to right.  See an example in Fig. 12, below, where the heavy line is a combined seismic and 

electrometric baseline, and the wavy line below it is the 36th harmonic of 60 Hz, i.e., ~2160 Hz, the 

Footnote: Power saturated transformers are non-linear devices suitable for signal mixing applications and were used as such in the earlier days of 

electronics. 

Fig. 11  Radio-abnormalities recorded in Arkansas 250 Km N-W from New Madrid Fault. The graph shows the Camparsa of 

certain types of radio-anomalies recorded in the area 250 kilometers from the New Madrid Fault, when Hurricane Laura was in that 

geographical. On the Cartesian plane of the ordinates, we find the temporal reference days, while on the Cartesian plane of the 

abscissas we find references in the number of cases reported from the sensing system in the USA. Credits: John Ricken Wright.



carrier for those heterodyned, 20.3 Hz ELF outbursts above and below it; note that they conform to 

the vertical undulations of their 2160 Hz carrier 2. 

 

Fig. 12 - The 11 minute sequence of 20.3 Hz ELF outbursts preceding the Bardwell Kentucky quake of 2017-03-19 14:25:12 UTC. 

This plot is a cropped, contrast enhanced version of Fig. 11 in reference 50, and it has not been published previously.  The green tick 

marks at the bottom are minutes. Credits: John Ricken Wright. 

Unusual Meteorological Effects During the Summer of 2020  

The electrometer of the multivariable instrument detects mostly atmospheric phenomena, such as 

thunderstorms, but it can, theoretically, pick up below ground signals.   

When the instrument was built the rate of seismic and E-field coincidences was low, and the two 

signals were allowed to share a baseline.   

The rate increased about 30% last summer (2019), but this summer (2020), especially during the hot, 

humid days of July and August, the rate became so high at times that the seismic baseline at 2210 Hz 

was broken up into segments, rarely longer than two minutes (!), as can be seen in the left-hand part 

of Fig. 13.   

Furthermore, when rain showers went overhead, often bringing a misty kind of rain, the electrometer 

went wild, and the seismic signal was completely overwhelmed, as can be seen in the yellow rectangle 

of Fig. 13.   

The arrival of cooler, dryer weather ameliorated the problem.  The Solar minimum happened during 

the summer of 2020, and it is possible that the resulting near-record levels of cosmic radiation caused 

the phenomenon.  Alternatively, smoke from the fires out west might be the cause.   

Footnote: The electric generators of the US power grid are mechanical devices that wander a small amount away from their 60 Hz frequency.  The 

wander is amplified in the higher frequency harmonics.  For example, for the 36th harmonic at 2160 Hz it is:  df (2160) = 36 x df (60)  



The important point to make here is that the carrier of heterodyned signals at 2220 Hz was largely 

unaffected. 

 

 

Fig. 13 - Meteorological Effects During the Summer of 2020.  The 2D format spreads things out, and the ELF and lower frequency 

signal carrier at 2220 Hz is mostly intact.  Heterodyned quake-related signals were thus easy to detect in spite of the chaotic 

electrometer activity. Credits: John Ricken Wright. 

 

Faint Strobes 

Vertical strobes that show up in the 2D recordings are indicative of very transient, out of band 

impulses.  There are no Schumann resonance-like outburst signals in Fig. 14, nor are there any     1 

Hz range outbursts near the 2220 Hz carrier.  The strobes probably originate in a higher frequency 

band, so what do they connect with?  One of the virtues of the RDF system is its several frequency 

bands above ELF; RDF should be able to answer the question.  Faint strobes often precede 

earthquakes.  Fig. 14 was recorded during the day following Hurricane Laura, and those faint strobes 

within the yellow rectangle are very much like the strobing that preceded and followed the Bardwell 

KY seismo-electromagnetic event of 2017-03-19, which is shown above in Fig.12.  The latter figure 

is contrast-enhanced, which improved the visibility of the strobes and ELF signals.  The strobe near 

the left-hand side of the data frame shows no connectivity 3 with anything in the recording, but the 

second strobe coincided with the first ELF outburst at 20.3 Hz.  About three minutes later, there was 

a rapid-fire sequence of several strobes, one of which coincided with the fourth ELF outburst at 20.3 

Hz and a downward electrometer deflection, the meaning of which is electrons moving downward 

(like ordinary lightning) or les coming up from the depths [53]; there 

  

to map the atom-to-atom connectivity of a molecule.  The recordings literally force you to write the correct structure.  Two dimensional methods like 
2D nmr spectroscopy and multivariable seismometry are generally effective for finding connectivities. 



were no thunderstorms near the quake site or Cotter.  There is one connectivity in Fig. 14; see the 

 

 

Fig. 14 - These faint strobes preceded a 3.6 magnitude NMSZ earthquake near Marked Tree Arkansas by about 9 hours.  They  are 

very similar to those that preceded and followed the Bardwell Kentucky seismo-electromagnetic earthquake of 2017-03-19, shown in 

Fig. 12.   Only one of the strobes of Fig. 14 has connectivity with a weak, upward deflecting electrometer event (the intersection is 

within the red rectangle).  Fig. 14 is not contrast enhanced.  The strobes continued, off and on, for about 36 hours. Credits: John 

Ricken Wright. 

 

Earthquake-Related Signals in the Multivariable 

37 Hz. 

Probably the most important connectivity in Fig. 12 is the stagger between the final 20.3 Hz ELF 

outburst, which is broadened along the frequency axis, and the seismic signal.  The stagger is about 

0.6 minutes, which is also the approximate p-wave travel time from Bardwell KY to Cotter AR.  

quake and the broadened ELF outburst happened at the same location and time, and a stagger occurred 

because the ELF and seismic propagation velocities are very different.  There was another quake of 

this type in Kansas; see the supplementary material of reference 50.  More recently, there was a 

magnitude 5.7 earthquake in the Aleutian Islands that showed evidence of intimate ELF/seismic 

connectivity.  A broadened ELF outburst at ~27 Hz preceded the seismic P-wave by 10.2 minutes, 

which was the calculated p-wave travel time.  Strong ELF outbursts near 20 Hz preceded the 

frequency-broadened ELF outburst, off and on, for most of a day.   

 

intimate ELF/seismic connectivity, but a weak Type 2 [50], Schumann-like ELF outburst near 16 Hz 



-wave, and there were several periods of 1 to 3 Hz 

-08-29 ~09:34:43 PM CDT, and 

the odd, R-wave-like recording of the seismometer near Lepanto AR, the instrument nearest to the 

Fig. 15.  The beginning of the P-wave was followed by a strong, 

longwave signal that overwhelmed the S-wave  These characteristics might indicate a slow 

earthquake of the VLF type [54], but seismologists probably have different explanations.  Other 

seismometers in the Arkansas network picked up the low-frequency wave, which appeared.  

 

 

Fig. 15 - 

appear to be constant) is very roughly 90 s, and log 90 is 1.95, which locates this quake reasonably near the VLF slow earthquake 

region of Figure 2 in reference 54.  Credits: This recording is courtesy of the University of licorder 

Images for Mid-America. 

To attenuate more rapidly with distance than the P- and S-waves did.  The seismic signal was fairly 

normal-looking in the more distant recordings at Cotter and HHAR (Hobbs AR). 

 

5 - Discussion 

Can an adverse weather event like a hurricane, interact with the Earth's crust and a result in a certain 

increase in geophysical activity at a local site? According to recordings made by Radio Emissions 

Project, there is a relationship between the local electromagnetic emissions of the area affected by 

Hurricane Laura and the occurrence of local seismic events. 

The interaction appears to take place as a transference or exchange of energy between the Hurricane 

and the upper part of the lithosphere, where it accumulates as mechanical stress. It is plausible to 

assume that the strong winds, the low atmospheric pressure, the amount of water, and the thrust of 

the sea on the coast, are all factors that can go to interact (destabilizing) with the earth's surface, 

especially where there are faults or micro-faults. That's where the energy can inflict a greater 

influence because of the instability of the rocks. 

Apparently, the abundant energy produced and/or generated by a hurricane can therefore be 

transferred to the area where landfall occurs, not only on housing and human infrastructure, but above 

all-natural habitats, including the upper part of the earth's lithosphere. In this case, the Category 4 

Hurricane Laura has generated some important energy factors. 

According to the Saffir-Simpson classification, a hurricane of force 4 has the following 

characteristics: 



 Extended damage to the roof structures of small residences. Erosion of the beach. Substantial 

damage to lower floors of structures near the sea. Land lower than 3 meters above sea level 

may be flooded requiring the evacuation of residential areas up to 6 miles.

 Wind speed: from 210 to 250 km / h.

 Barometric pressure: from 920 to 944 (hPa).

The information collected by local and national news media confirmed that in the wake of Hurricane 

Laura, more than 600,000 homes and businesses were without power in Louisiana, Texas, and 

Arkansas. The Louisiana Department of Health estimates that more than 220,000 people were left 

without water. More than 580,000 coastal residents were put under evacuation while the hurricane 

has moved into the Gulf of Mexico. Hurricane Laura was the seventh storm to hit the US in 2020, 

setting a new record for the United States by the end of August, also killing two dozen people in Haiti 

and the Dominican Republic. It was a more powerful Hurricane that has ever hit Louisiana, meaning 

that surpassed even Hurricane Katrina, a Category 3 storm when it made landfall on Louisiana in 

2005. The same pressure with which the Hurricane can push on for the lithosphere million km2 can 

generate a mechanical force that may affect more destabilized areas of the earth's crust. An example 

is shown in Fig. 16 on the passage of Hurricane Katrina on the US coast. The force generated by, for 

example, water thrust of the sea on the lithosphere, generated by the wind force, which presses on the 

surface of the water, can determine an increase of the dynamic pressure in certain areas of the earth's 

crust. In this case, the water can reach several meters high and go for kilometers inland from the coast. 

The same increase in the rainy season, they do accumulate a large mass of water in a short time, also 

generates a pressure on the Earth's crust, infiltrating also within the soil, in some interaction may 

determine the species of fault surfaces if superficial. These effects can affect the dynamics of faulting 

and seismic. 

 

 

 

So we do not just speak of hypotheses, but of elements that come from the monitoring carried out by 

the researchers in this study. For the first time, the vision of what happens in the natural 

electromagnetic spectrum in an area dominated by a can weather phenomenon has provided 

indications that confirm such hypotheses in part. Thanks to the GPS satellite, geologists can now 

measure the changes to the Earth's surface over large areas and time.  

The system is used to measure the movements of tectonic lenses, such as scrolling of large areas. 

Monday, 4 September 2017, for example, the Nevada Geodetic Laboratory has published a map 

showing the location of any GPS sensors is located in some areas of Houston, who detected a vertical 

movement of nearly 0.8 inches in one day. The stations were located both on alluvial soil (soft 

Fig. 16  Hurricane Katrina. Devastation of the Earth's crust after the passage of Hurricane in 2005 on the US coast of America. 

Credits: https://hurricane-katrina9c.weebly.com/impacts-on-lithosphere.html.



sediments deposited by rivers) and on rocky outcrops and showed the correlation of movement 

indices. It is therefore unlikely that the saturation of soil compaction and water from flooding 

occurring in Houston were able to explain the movements alone.  

According to the experts, it is more likely that the observed movement was caused by the weight of 

all the water that has flooded Houston (Fig. 17).  

At that time, Hurricane Harvey has caused torrential rains that drove Katherine 25-33 liters of water, 

equivalent to a mass of 275 pounds Katherine, from the sea in coastal areas. The mass added was 

sufficient to push down the surface of the Earth. In geology, this effect is known as isostasy is 

conceivable the same effect during the passage of Hurricane Laura, as shown in Fig. 18. 

While the lower layers of the earth's crust are not rigid, but ductile, they react to changes in mass 

distribution on by local bending surface.  

The added mass will ensure that the soil tends to sink, while the removal of this mass will cause a 

rebound and thus a lifting. Already in 2013, research carried out had shown that during the passage 

of a hurricane had resulted in medium-low intensity earthquakes (Lovett - 2013). 

The hypothesis, therefore, is that Hurricane Laura resulted in a variation of the lithospheric surface 

behavior, such as to determine an energy accumulation of tectonic stress, the electromagnetic signals 

picked up from the RDF monitoring network, there were signs, before trigger course of earthquakes. 

 

 

Another interesting fact is that concerning the electromagnetic data recorded by instrumentation of 

Prof. John Ricken Wright, in Arkansas (as shown in Figs. 12-15, Also see: Appendix). 

Fig. 17  Shift of lithospheric surface. Credits: Nevada Geodetic Laboratory.



 

 

 

The data show a substantial decrease in the number of recorded radio-anomalies using the US 

electricity network by the state of Arkansas and the area of the New Madrid Fault, whose decline was 

greater when Hurricane Laura diminished in intensity taking in the area of high seismic risk, or 250 

km away from the detection system employed by Prof. John Ricken Wright (Fig. 19). This indication 

may be due to the fall of the national electricity network (network, which is part of the electromagnetic 

Fig. 18  Union between the Fig. 6 and Fig. 11 - Radio-Abnormalities recorded in Arkansas and Italy state. The double graph 

shows the Camparsa of certain types of radio-anomalies recorded in Arkansas (bottom graph) by Professor John Ricken Wright, when 

Hurricane Laura stood on the geograpica the New Madrid Fault. At the top instead they observe the temporal markers of earthquakes 

occurring in the aforesaid area and the observation of electromagnetic radio-frequency of the recorded anomalies from Italian RDF 

network. Credits: John Ricken Wright, Radio Emissions Project.



detection system), in the neighboring states where the hurricane resulted in the destruction of the 

technological and man-made structures.  

 

 
 

 

This fall of the national electricity grid (as shown in Fig. 25) might have resulted in a decrease of the 

capacity detection apparatus used by Prof. John Ricken Wright, when Hurricane undertook such 

areas. This has certainly represented only a hypothesis for days, until the data provided by the Member 

States, have partly confirmed. The earthquakes occurred anyway, albeit weak magnitude, precisely 

in this time window, where radio-abnormalities have ceased, to reappear in the following days. 

 

 

Fig. 19  Map of the State of Arkansas and the New Madrid Fault. It shows the kilometric distance that separates the position where 

the Prof. John Ricken Wright detection station is placed (red marker) and the high seismic risk area of the New Madrid Fault, positioned 

at 250 km away from the latter. Credits: Google Maps.

Fig. 20  Mapping of Black-Out certain electrical by the passage of Hurricane 

Laura on the US national grid. Credits: Newsweek Magazine.



Fig. 20, shows us just that, or that part of the US national electricity network was disconnected, due 

to the passage of Hurricane Laura, besides the fact that in the very high risk of earthquakes have hit 

strong winds with heavy damage to human technological structures (Fig. 21 - Fig. 22 - Fig. 23 - Fig. 

24 - Fig. 25). 

        

 

 

 
 

   

 

 

 

The energy delivered by Hurricane Laura certainly had a geophysical impact on the earth's crust, 

coupled also with the massive presence of precipitation, winds and energy transferred directly to the 

earth's surface, inducing mild intensity earthquakes. On that face of the search to the technological 

systems used by Italy and from the state of Arkansas they have demonstrated that it is possible to 

observe and monitor the emission of important electromagnetic signals that are related to earthquakes. 

On the nature of some of these signals, it is however still a duty work to better understand the origin. 

Fig. 21  Position of adverse weather events 

during the passage of Hurricane Laura in the 

New Madrid Fault. The map puts the evidence of 

seven tornadoes abbattutisi in that area, in the 

period when Hurricane Laura pledged that zone. 

Credits: National Weather Service of Memphis.

Fig. 22  Hurricane Laura and the devastation of certain power lines August 

27, 2020, in Lake Charles, Louisiana (USA). Over 300,000 people were left 

without electricity. Credits: Joe Raedle / Getty Images.

Fig. 23  Holly Beach, Louisiana, United States. The devastation 

of the power lines after the passage of Hurricane Laura. Credits: 

AP Photo / Eric Gay.

Fig. 24  Cameron, Louisiana, United States. The huge mass of 

water poured out on the lithosphere during the passage of 

Hurricane Laura. The emorme weight may have caused the 

isostatic effect on the earth's crust. Credits: AP Photo / David J. 

Phillip.



 

 

 

 

 

6 - General Conclusions 

The conclusion of the study, which had as its object the interaction between Hurricane Laura and the 

New Madrid Fault area, is that there is a correlation between the seismic increase occurred in that 

Fig. 25  Satellite photos of the area west of Louisiana, United States. The effect of Hurricane Laura passage on the West area of 

Louisiana, has determined a fall of the electric network in a wide area, an area in which the energy of Hurricane struck the earth's 

crust. In the photo above the normal operation of the electricity grid (lighting) the US, while the bottom photo shows a clear decrease 

in the lumiosità of the territory after the passage of the hurricane. In this case the decrease is caused by the interruption of electrical 

current which took place in a vast territory. Credits: Suomi National Polar-orbiting Partnership - NASA.



area, albeit small intensity and variation of crustal electromagnetic emissions associated with the 

event pass meteorological, in a high energy potential context. 

Some scientists have estimated that by a hurricane issued the thermal power is between 50 and 

200.000 GW, about the energy generated by the explosion of an atomic bomb of 10 megatons each 

20 minutes. If we consider that this energy is transferred down on the ground and, more generally, on 

the earth's surface is likely to assume that some of that energy is also transferred to the lithosphere 

and accumulated there. 

The researchers suggest the hypothesis that there is a mechanism of interaction between the two 

phenomena, able to exchange energy between the atmosphere and the earth's crust in addition to the 

already known isostatic effects. This interaction must be further studied to better understand the 

mechanisms of interaction. Considering the extrapolated data from such monitoring, which have been 

determined the data from scientific surveys? 

1. The increase of seismic activity is associated with the period in which Hurricane Laura is 

presented in high-telluric potential. The earthquakes, far from such temporal scope are 

presented three days before and three days after the period considered. This is an indication 

that the meteorological event has influenced, albeit temporally, or triggered the seismic 

activity. 

2. Variation of electromagnetic signals associated with that area, not observed either before or 

after the passage of adverse meteorological phenomenon. This fact shows that the 

meteorological phenomenon must have affected the genesis mechanism of such signals which 

as we know is at the crustal level. 

The association, therefore, of Seismic Electromagnetic Precursors (SEPs) or Local SEPs to such 

meteorological event, confirms how the electromagnetic monitoring of such areas through the RDF 

network, can provide important information in terms forward, to make a crustal diagnosis useful to 

quantify the 'energy that is being expressed in certain areas if these are subject to adverse weather 

phenomena. 

Given the data from this study also found that the use of monitoring systems, not directly linked to 

the national electricity infrastructures of any country, can be a reasoned choice, in the face of the fact 

that a detection system that is completely disconnected from antennas or reception systems related to 

public infrastructure, in case of power failure of the same, they can continue to provide, without any 

problem, accurate monitoring data. 

The road is thus to design an electromagnetic tracking system completely self-sufficient, able to 

absorb scarce resources and to be easily used. 

 

Wright's Observations and Conclusions 

The recording of Fig. 12 shows that some strobes are synchronized with ELF and E-field events, 

indicating their involvement in the pre-quake activity and the presence of other signals beyond the 

ELF band.  One of the ELF events (Type 3) marks the actual earthquake rupture because the stagger 

between it and the seismic event means that the ELF outburst and the earthquake happened at the 

same time and place.  Other recordings show synchronization between the ELF and ~1 Hz outbursts, 

indicating that the latter events also have a part in the pre-seismic processes.   When a quake is about 



to take place, isolated, brief ELF outbursts near Schumann Resonance frequencies (Type 1) are 

usually the first things seen, followed by one or more rapid sequence outbursts (Type 2) that draw 

 

The quake near Marked Tree Arkansas (2020-08-29 09:34:42 PM CDT) followed the Hurricane 

Laura/NMSZ encounter by one day, and the seismic recording that it produced was distinctly unusual.  

It was preceded by several periods of 1 Hz range outbursts starting August 27 and had only one Type 

2 ELF emission, which followed the seismic event by about seven minutes.  There was no detected 

intimate ELF/seismic connectivity.  An analysis of information obtained from the USGS Search 

Earthquake Catalog revealed that since 1990, the average rate of earthquakes above magnitude 3.5 is 

close to one per year.  

events is the con

Earth-ionosphere cavity in those cases.  He would like to relocate the seismometer to the NMSZ and, 

for starters, connect its electrometer to a long, Teflon clad data logging wire run down a borehole. A 

research group has been exploring the relationship between quakes and the Schumann resonance 

phenomenon.  The resonance line assignments of the paper [55] are probably the same as those 

 

Appendix:  Supplemental Seismic Data 

The following recordings and other information are supplemental, intended to support the 

claims and conclusions of part 4.  The first two are the Cotter recordings of the Marked Tree 

earthquake, which happened one day after the remnant of Hurricane Laura passed over the New 

Madrid Seismic Zone, and the first two recordings, below, are in sequence.  New Madrid Seismic 

Zone earthquakes above magnitude 3.5 occur at an average rate of about one per year. 

 

 

 

 

 

ectra are bipolar, above and below the 2220 Hz carrier frequency. Credits: John Ricken Wright.  

Fig. S1 - This is the recording of the magnitude 3.6 Marked Tree 

earthquake at Cotter AR on August 29, 2020.  Unlike the Lepanto and 

Mountain View recordings, the P- and S-waves are fairly typical-

looking.  The dynamic digital time display of hours, minutes and seconds 

in the upper right corner of the SPECTRAN display may be compared 

with the reading on a fairly inexpensive WWVB synchronized clock (e.g., 

snap a digital photo with the two displays side-by-side) to obtain a time 

correction factor.  Wright also compares the reading on the WWVB 

synchronized clock with the audio from a WWV shortwave station, for 

confidence.  Credits:  John Ricken Wright. 

Fig. S2 - These ELF signals near the second Schumann 

harmonic are weaker than most quake-associated ELF 

emissions.  They followed the 3.6 magnitude NMSZ quake 

(on the previous recording frame, above) by about 7 

minutes.  Yellow rectangles enclose the ~15 Hz, Type 2 ELF 

signal.  The ELF sp 



 

Fig. S3 - This is a sampling of the ~1 - 3 Hz outbursts that preceded the Marked Tree earthquake during August 27 through 29, 2020.  

rier. 

Credits: John Ricken Wright. 

 

Fig. S4 - This signal was recorded at FCAR, near Mountain View AR.  The recording is courtesy of the University of Memphis/CERI 

- -way across the state, the longwave signal is visibly attenuated relative to 

Fig. 15. Credits: John Ricken Wright. 

The Mountain View/Ozark Folk Center seismometer is closer to Marked Tree AR than the Cotter 

instrument.  

A 5.7 magnitude Aleutian Islands earthquake as a probable example of intimate ELF/seismic 

connectivity: 

A possible seismic signal found near ELF outbursts had not been confirmed as an actual quake, and 

the USGS Search Earthquake Catalog (https://earthquake.usgs.gov/earthquakes/search/). and the 



University of Wisconsin Epicentral Distance and Time of Travel computer 

(https://www.uwrf.edu/PES/Geology/EDPTT_Calculator.cfm) were consulted. The calculations 

found that the putative seismic signal was indeed from a 5.7 magnitude quake near Amatignak Island 

in the Aleutian chain. The Phase P travel time from that focus, ~20 km deep, to Cotter Arkansas was 

10.2 minutes, and there appeared to be a broadened, e.g. Type 2 [50] ELF emission at 27.5 Hz that 

began 10.2 minutes before the seismic wave arrival time. If so, then we have another example of 

intimate ELF/seismic connectivity.   

Here are the final three recording frames of the ELF outbursts: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S5 - Consider 3 Figures (Spectrogram X1, X2 and X3) a collectively, as supplemental Fig. 

S5.   ELF outbursts, when they occur, can happen after the Seismic event, like the three outbursts above and the one immediately after 

the Marked Tree seismic event in Fig. S2.  The three recording frames are sequential, and the p-wave in the bottom recording happened 

10.2 minutes after the beginning of a broad (Type 3), ~27 Hz ELF outburst (which is red-circled on the middle recording frame).  All 

other ELF outbursts are enclosed in red rectangles.  The strong ELF outbursts in the above three recording frames of the Aleutian 

Island event are close to 20 Hz and thus could be excitations of the third Schumann harmonic [55].  The broad, Type 3 emission at 

~27 Hz, associated with seismic rupture, is near the fourth Schumann Resonant frequency. Credits: John Ricken Wright. 

Spectrogram X1 Spectrogram X2 

Spectrogram X3 
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