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DESCRIPTION OF THE COST ACTION
1.

S&T EXCELLENCE

1.1.

Challenge

1.1.1. Description of the Challenge (Main Aim)
An atmospheric electric field (AEF) of 100 V/m to several kV/m exists in the atmosphere, resulting
from a global electric circuit extending from the surface to the lower ionospheric layers. The study of
many environmental processes can benefit substantially by the inclusion of atmospheric electricity.
Such processes include, but are not limited to, earthquakes, aerosols / clouds and climate, sun-earth
interactions, air pollution, lightning etc. Further, there is emerging evidence that AEF variations may
interfere with biological processes, including human brain function. To overcome the lack of
coordination of different research efforts in these fields, the proposed Action aims to involve and
integrate existing resources in the field of atmospheric electricity, create a network, enhance
interaction and create the necessary critical mass of researchers and facilities to advance
knowledge, introduce new techniques, transfer know-how. By these means the Action will also
improve the understanding of a number of processes that lie at the interface of solid earth,
environmental, biological, climatic and solar/terrestrial sciences.
1.1.2. Relevance and timeliness
The earth system is like a giant capacitor, its two plates being the ionosphere and earth’s surface.
There is a constant vertical potential difference between these two plates in the earth’s atmosphere,
named the Potential Gradient (PG), which is around 100-200 V/m near the surface of the earth during
fair weather conditions, but can exceed 10,000 V/m during thunderstorms. PG can be influenced by,
among others, natural ionizing radiation (e.g. from radon), various solar events (which change the
ionospheric currents), air pollution, dust, volcanic ash etc. During the last decade, a number of
studies also linked fluctuations in PG, VLF/ELF EM fields, and ionospheric perturbations with
earthquake precursor signals. Further, the PG can influence a number of very important climaterelevant processes, namely the nucleation rate of atmospheric aerosols, also those acting as cloud
condensation nuclei (CCN), and hence has the potential to interfere with the climate system. Within
this natural electromagnetic field, there is a set of extremely low frequency (ELF) spectrum peaks
called Schumann Resonances (SR), which are very close to the spectrum peaks of the neural activity
of the human brain. There are a number of studies pointing to PG and SR influence on human wellbeing (depressions, etc). Further, there are studies linking bee and other animal activity to electric
fields.
Despite the relevance of AEF to these important processes, which are relevant also for the European
citizen, it remains poorly studied. There are some groups in Europe involved in the study of
atmospheric electricity, each focusing on only one or two aspects of its coupling to the Earth and
climate system. Integrating all their research and knowledge is essential in order to progress this
promising field of research. Additionally, PG is a global phenomenon linked to the global electric
circuit, therefore it’s essential to have a wide variety of measurements at a number of locations
around the world in order to understand its temporal and spatial evolution.

1.2.

Specific Objectives

1.2.1. Research Coordination Objectives
This COST Action is launched in order to exploit existing human and facility/instrumental potential
available in Europe for the study of the atmospheric electric field and its connections with
environmental radioactivity, atmospheric aerosols/clouds and climate, the human well-being and

other biological proccesses, as well as various natural or man-made hazards such as thunderstorms,
earthquakes, pollution episodes, volcanic ash, fire and dust plumes, nuclear accidents and solar
impacts. As outlined above, a number of studies in the past 20 years have demonstrated the use
and/or potential of the atmospheric electric field as a pollution proxy, a means for atmospheric
radioactivity detection, solar activity monitoring, earthquake precursor, volcanic ash detection and
thunderstorm recognition. Despite this, and despite the fact that there is great unexplored potential
from synergistic studies of atmospheric electricity with other interdisciplinary environmental
processes, progress has been rather slow. This is due, on the one hand, to the fragmentation in the
research landscape, and on the other hand, the limited, up to now, EU-level funding in the area, the
latter resulting from the former. Another reason might be the great level of interdisciplinarity in the
involved research issues, which, in the context of the European Research Area (ERA), is an
important advantage.
Besides the obvious impact on the advance of research, there will also be significant impact at
societal level, especially regarding earthquake precursor signals, environmental radioactivity
monitoring, climate issues and elucidation of biological AEF impacts.
The main objective of ELECTRONET is to improve knowledge of the multiple effects and
interconnections of the atmospheric electric field, including those on biological systems, and its
interconnections with other important components of the earth system by enhancing the interactions
between national research teams and projects, exploiting the European-level potential and creating
a EU-level network AEF facility.
Detailed objectives: see 3.1.1 below.
1.2.2. Capacity-building Objectives







To create a Network for European-scale monitoring and studying of atmospheric electricity. The
Network will network existing resources for atmospheric electricity monitoring, couple them to
ionosphere/magnetosphere monitoring, natural radionuclides (e.g. Radon) monitoring networks
and advance their synergistic study.
To explore and exploit the potential of synergistic studies of atmospheric electricity with
interdisciplinary environmental processes and hazards (earthquake precursor, thunderstorm
recognition, biometeorological effects on humans, biological aspects on bees and other animals,
air pollution, atmospheric radioactivity detection, solar activity impacts, etc).
Mobilization of expertise in different disciplines and cross-domain integration of this expertise.
Standardization of measurement procedures, data collection and archiving to allow for the study
of large-scale features and impacts. Development of new sensors, miniaturization of sensors.

ELECTRONET, through the proposed COST Action, will promote interdisciplinary research from
physics, atmospheric and climate sciences, solar-terrestrial sciences, solid earth sciences and life
sciences/medicine in the area of atmospheric electricity phenomena, where existing research gaps
need to be investigated.

1.3.

Progress beyond the state-of-the-art and Innovation Potential

1.3.1. Description of the state-of-the-art
Atmospheric electricity has been studied for two centuries. Of modern relevance, however, are:
The relationship of atmospheric electricity to the climate system, through climate-induced changes
to thunderstorms and the electrical modification of non-thunderstorm clouds.Although it is wellestablished that clouds and aerosol modify the local atmospheric electrical parameters, aerosol
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microphysics simulations and analyses of satellite derived cloud data now suggest that aerosol
formation, coagulation and in-cloud aerosol removal could themselves be influenced by changes in
the electrical properties of the atmosphere. Simulations of the 20th century climate underestimate
the observed climate response to solar forcing, for which one possible explanation is a solarmodulated change in the atmospheric electrical potential gradient (PG) affecting clouds and
therefore the radiative balance.
The considerable sensitivity of the planet’s albedo to cloud droplet concentrations, presents a strong
motivation for investigating possible electrical effects on cloud microphysics. Several, traditionally
distinct, geophysical topics have to be considered together in order to make progress in the
interdisciplinary subject area of solar-terrestrial physics, atmospheric electricity and climate.
First, the atmospheric electrical circuit has to be understood, as it communicates electrical changes
globally throughout the weatherforming regions of the troposphere. Secondly, changes in
thunderstorms and shower clouds caused by surface temperature changes are likely to provide an
important modulation on the global atmospheric electrical circuit. Thirdly, the microphysics of clouds,
particularly ice nucleation and water droplet formation on aerosol particles has to be assessed in
terms of which mechanisms, in a myriad of other competing and complicated cloud processes, are
the most likely to be significantly affected by electrical changes in the atmosphere. Changes in the
global properties of clouds, even to a small extent, have implications for the long-term energy
balance of the climate system: electrically-induced cloud changes present a new aspect . Fourthly,
galactic cosmic rays, which are modulated by solar activity, provide a major source of temporal (on
the timescales of hours -Forbush decreases and solar proton events- as well as solar cycle
(~decadal) timescales and longer) and spatial variation in the atmosphere’s electrical properties.
The integration of these four disparate subject areas is a major geophysical challenge, but, the
elements exist for an integrated quantitative understanding of the possible connections between
solar changes, cosmic ray ionisation, the global atmospheric electrical circuit and climate.
Initial work relating PG with seismicity has been presented , in which it was demonstrated the
possibility of a significant (~30%) decrease in PG during earthquake activity. This paper stimulated
the development of models that relate PG variations with radon released during earthquake
preparation stages. In particular, research has related possible atmospheric electrical field
anomalies during earthquake preparation with surface air ionisation caused by radon emanations.
PG anomalies are promising candidate for reliable seismic precursors in the context of earthquake
forecast; however, systematic pre-earthquake PG measurements are lacking. Various reports of
atmospheric electrical field anomalies can be found in the literature, although no definitive
conclusions have been drawn so far. Further, VLF and ionospheric TEC anomalies have been
observed before earthquakes, although the mechanism remains unclear.
Relevance of AEF to biological systems: High concentrations of ions have been shown to have a
bactericidal effect, which may have implications on animal and plant life, though in many studies the
effect of reactive species cannot be discounted. There is also some evidence that rodents exposed
to high concentrations of ions show physiological changes when exposed to DC electric fields and
high ion concentrations. There is some experimental evidence that the charge state on inhaled
aerosol particles may affect the amount that is retained within the lung on inhalation. It has been
hypothesized that enhanced aerosol charging might cause ill health effects due to an increase in
pollutant aerosol deposition in the lung resulting in an increased dose. While particles of enhanced
charge states are not readily found in nature, this COST action will enable areas and times of high
uniploar ion content and hence inform any further work into this hypothesis.
Schumann Resonances (SR) are natural resonances within the atmosphere corresponding to
resonant frequencies of the earth . Within this natural electromagnetic field, there is a set of
extremely low frequency (ELF) spectrum peaks at 7.83 (fundamental), 14.3, 20.8, 27.3 and 33.8 Hz
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that are very close to the spectrum peaks of the neural activity of the human brain. Namely, EEG
signals reveal oscillatory electrical activity in the brain in specific frequency bands, 8–13 Hz (alpha,
during relaxed wakefulness) 1–4 Hz (delta), 4–8 Hz (theta), 13–30 Hz (beta) and 30–70 Hz (gamma).
These frequencies lie close to important frequencies related to human brain function. Human,
mammal, animal, fish, bird, and reptile brains have developed over hundreds of millions of years in
the environment that has contained in the SR signal. It has been hypothesized that human health
and wellbeing could be related to the Schumann Resonances. Research indicates that the human
circadian rythm may be affected by 10 Hz electric fields. It could be that the SR acts as a human
zeitgeber, therefore, any diurnal pattern exhibited by SR, as reported in literature are worthy of note.
There is robust scientific evidence that the human brain detects and responds to the SR signal. The
absorption occurs by the physics process of resonance matching of frequency. The reaction of the
brain causes altering the melatonin/serotonin cycle balance. This produces modulating of cancer,
cardiac, neurological, and reproductive health effects and mortality rates in human populations.
Insect behavior has been shown to be affected by high electric fields; flying insects avoid electric
fields and cockroaches avoid static electric fields of 66-166 kV/m when walking. Bees may use
electric fields as sensory cues in their interaction with flowers; showed that bees learn themselves
acquire charge and learn to differentiate between different artificial flowers when they were held at
different voltages.
The inarguable importance of lightning has driven significant advances in the development of
parameterizations for lightning forecasting. Most of the existing parameterizations are formulated on
the basis of bulk- or resolved-scale storm parameters that have been found to correlate well with
lightning flash rates. Various storm parameters have been proposed as proxies for lightning such as
the convective available potential energy, the graupel flux and precipitating ice, the updraft volume
and the maximum vertical velocity.. An alternative way to tackle lightning activity prediction ( is the
lightning potential index (LPI) as a measure of the potential for charge generation and separation
that leads to lightning. A new prognostic variable, the potential electrical energy (Ep), to predict the
occurrence of cloud-to-ground and intra-cloud lightning has been introduced. Further, there is direct
electrodynamic coupling between thunderstorm lightning discharges and the mesosphere/lower
ionosphere manifested by a series of spectacular transient luminous events (TLE). The study of
indirect and direct tropospheric lightning effects on the ionosphere and magnetosphere is an active
field of research worldwide, while it has implications for space weather and communication systems.
The attachment of atmospheric ions to aerosol particles leads to a noticeable decrease in the
electrical conductivity of the atmosphere. This is due to the fact that the mobility of small ions is
greatly reduced once they are attached to larger and heavier particles. It follows from Ohm's Law
(J=σE) that for maintaining a constant vertical fair weather current (Jz) in the presence of aerosols
(when σ is reduced), the electrical field (Ez, also referred to as the Potential Gradient, PG) should
be enhanced. This fact makes the atmospheric electrical field a very sensitive indicator for the
presence of air-pollution, dust particles, fire plumes and volcanic ash. Indeed, many works
attribute long and short-term changes in the Potential Gradient to the presence of urban pollution
(Harrison, 2006). A "weekend effect" can be identified in large urban areas which is explained by the
high levels of particulate pollution during weekdays, when traffic is high. During dust storms, when
concentration of particles easily surpass 103/cm3, measurements show that the electric field is
enhanced to values of several kV/m. A rapid increase of the Ez to 2.5 kV/m after the passage of a
"Haboob" dust lofting gust-front was reported, allowing the deduction that charging occurred within
the dust clouds, and not close to the surface. It was also observed that the electrification of the dust
leads to alignment of the particles along the field, a fact that significantly alters the optical depth of
the dust storm. Further, changes to PG have been reported recently during the passage of biomass
burning plumes.
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1.3.2. Progress beyond the state-of-the-art
While PG is measured in a number of locations in Europe, these measurements are not coordinated.
The Action will coordinate these measurements, the instrumentational approach, the data formats
and archiving, thus allowing efficient exchange of information between groups as well as allowing
for the study of large scale spatial structures of the AEF. Further, up to now measurements are
mostly concentrated at measuring AEF at locations that allow mostly the global signature to be seen,
but we lack: measurements that allow the study of man-made large structures impact on AEF,
characterization of urban AEF “climate”, indoor AEF “climate”, impact of geological structures on
AEF. These will be handled within the Action.
Recent technological developments in sensors and airborne measurements are rapidly improving
our ability to measure the electrical properties of clouds as well as to detect changes in the
background ionisation rate. Such measurements are of importance in modelling cloud
microphysical responses to electrical changes, which is one of the next major challenges in this field
of research. Through the proposed COST Action, world experts in this field will discuss future steps
needed to tackle these important questions, including planning for future observational campaigns
and implementation of model parametrizations into global climate models.
In order to reliably use PG measurements as seismic precursors, radon (Rn) and PG interactions
must be clearly studied. With a half-life of 3.82 days, Rn can move from the soil to the atmosphere.
Once in the atmosphere, the Rn decay products induce air ionization through the emission of alpha
particles, allowing the increase of air ions concentration and of the atmospheric electric conductivity;
this causes a decrease in the local PG. To clarify this process involving Rn, ion formation and PG,
PG measurements must be made together with alpha particle and/or Rn measurements, in the near
future, while concurrent atmospheric ion measurements will also offer valuable insights in the
proccess. Some preliminary results with the above approach have being already published, and
work in this direction within the Action will enable the study of this fundamental interaction. Further,
the mechanism behind observed VLF and ionospheric TEC anomalies observed before
earthquakes, will be clarified further.
The effects of air ions, charged aerosols and AEF on human health remains controversial, with many
animal studies providing conflicting results. The need for sound scientific advice on the natural
electrical environment is, therefore, urgent. One of the greatest benefits of an integrated network of
researchers looking into the global electrical environment on potential health or environmental
effects of electric fields, ions and charged aerosols is to provide measurements and data that can
be summarised to allow well constructed epidemiological studies to better test these hypotheses
and enable animal and human volunteer studies to recreate potential effects in a controlled
environment (such as ion concentrations, charge state on aerosols and variable DC electric fields).
In the field of lightning forecasting several challenges are faced: (a) to further experiment with
lightning parameterisations implemented in numerical weather prediction models (such as WRF) and
linked with both the convective parameterization schemes and the explicit microphysics schemes,
(b) to improve these parametrisations providing appropriate modifications (c) to perform long term
validation studies (seaosonal, yearly) of lightning forecasting over extended areas. There is an
interest to further investigate, the physical processes which define the electrοmagnetic coupling of
tropospheric lightning with the upper atmosphere, the lower ionosphere and magnetosphere. The
focus will be problems related to the direct electrical coupling of thunderstorm lighting with the upper
atmosphere, particularly the nature of the so called “Early VLF events” that occur in relation with
TLEs in the mesosphere and lower thermosphere.
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The proposed Action will facilitate the formation of long-range network of multiple stations observing
atmospheric electricity parameters, which will then enable correlating them with environmental
information existing in the different partner-countries in Europe (and beyond). As atmospheric
pollution transcends national boundaries, a synchronized network of Ez and Jz sensors can be used
to monitor effectively the level of aerosol concentrations on a continental scale. Since these sensors
are often located outside major urban areas, they can become a sensitive sensor for rural regions,
augmenting other air-quality sensors. Furthermore, in light of droughts and changing weather
patterns, frequent intrusions of dust storms from the Sahara into Europe occur. The proposed
network will thus facilitate tracking and mapping of dust storms and improve our understanding of
their climatic, environmental and public health significance (e.g. the migration of biomes from Africa
on dust particles).
Regarding available instrumentation for AEF measurements, significant progress is expected, e.g.
in the following areas: Cheaper and miniaturized instrumentation for PG and SR measurements.
Instruments suitable for UAV or aircraft deployment. Instrumentation that will allow the hi-res (on a
~m scale) spatial mapping of AEF. Progress is also expected through the development of a new
method for satellite observations of PG.
1.3.3. Innovation in tackling the challenge
A major innovative aspect is the integration of fragmented expertise in relevant research activities
inside Europe and the overcome of this fragmentation by using the multidisciplinary expertise
available and relevant to the addressed challenge.

1.4.

Added value of networking

1.4.1. In relation to the Challenge
The only means to effectively approach the immense transdisciplinary nature of the processes
involved, is networking at a level higher than the national one.
1.4.2. In relation to existing efforts at European and/or international level
Today, the proposed field of study is extremely promising but also highly fragmented. The COST
Action will establish a European network to link European researchers in this field and deliver
important insights.
A network at the European level is currently not available. At the international level, a number of
networks is concerned with disparate aspects of the problem. In fact, most deal with lightning
detection only (e.g. the ZEUS lightning detection Netwrok [Europe and Africa], the US North
American Lightning Detection Network NALDN, the Worldwide Lightning Location Network WWLLN,
the Brasilian Lightning Detection Network BrasilDAT, the Pacific Lightning Detection Network
PacNet, the Lightning Detection Network of China Power Grid). Apart from lightning detection the
only other available network is a Russian atmospheric electricity network. The connection of these
networks to other atmospheric electricity phenomena is circumstantial, sparse, and by their nature
non-systematic.
Although some (very few) aspects of the problem have been addressed, mainly through national
programs, a holistic approach has up to now not been implemented. Years ago, two COST Actions
(COST P18: The Physics of Lightning Flash and Its Effects and COST ES1005: Towards a more
complete assessment of the impact of solar variability on the Earth’s climate) were concerned with
lightning and solar climatic impacts, respectively, but all other aspects of atmospheric electricity and
its couplings to other earth system components remained untouched.
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2. IMPACT
2.1.

Expected Impact

2.1.1. Short-term and long-term scientific, technological, and/or socioeconomic impacts
The expected impact will be
1. Creation of a European interdisciplinary Atmospheric Electricity Network, which will be extended
beyond the end of the Action
2. Better understanding of the processes that have been outlined in the Sections above
3. Mobilization of expertise in different disciplines and cross-domain integration of this expertise
4. Standardization of measurement procedures, data collection and archiving to allow for the study
of large-scale features and impacts
5. Increase of public awareness of atmospheric electricity impact on day-to-day life
ELECTRONET will support the HORIZON2020 Programme in advancing our knowledge on the
interactions between atmospheric electricity, natural hazards, near-earth space, climate, the human
body and other biological systems, in order to develop innovative technologies and services and
promote sustainable development.
The great level of interdisciplinarity in the involved research issues, forms a pool of Pan-European
expertise, now nationally fragmented. This fragmentation will be alleviated by the proposed Action,
thus providing a European advantage in the context of the European Research Area (ERA). The
proposed Action will contribute to the policy on COST Excellence and Inclusiveness (participants
at the stage of submission from 11 COST Member Countries, including from 5 Inclusiveness Target
Countries-ITCs), the COST policy on COST International Cooperation and the COST policy on
Industrial Dimension (SMEs were involved since the proposal preparation).
There are several beneficiaries of this Action, namely
Scientific community: better understanding of impacts of solar events on the lower atmosphere.
Better understanding of processes and impacts of natural and man-made hazards (tectonic, solar,
nuclear, climatic etc) and their forecasting. Better understanding on PG and SR impacts on human
well-being (biometeorology of atmospheric electricity) and biological systems. Immediate scientific
benefits will be the exchange of information and expertise between the participants and thus better
use and access of special research facilities.
 Society: The results obtained through the Action are relevant to many important geophysical
problems of societal significance (e.g. climate, earthquakes, thunderstorms), to human well-being,
to animal (e.g. bees) behaviour and hence have great potential to improve the quality of life of EU
citizens.
 Industry/Governmental: The Action involves a number of SMEs to work on a dedicated WG on
sensor development (see 3.1.1, WG5). The development of instrumentation will boost research in
AEF and EU industry can lead the global market of AEF sensors. National met services – lightning
modelling e.g. UK Met Office is working on parameterizations to include lightning in their
operational weather forecast model. Also volcanic ash detection – balloon and surface based
observations of charge can aid in the detection of volcanic ash, therefore of wide interest to
government agencies responsible for aviation safety and volcanic ash modeling. Other users of
the project results will be national/European organizations and scientific and governmental
institutions operating in the area of nuclear security, earthquake hazard mitigation and air pollution.


As the program is based on collaboration of an interdisciplinary team, its benefit will result also by
the integration of different approaches onto a focused interdisciplinary study.
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2.2.

Measures to Maximise Impact

2.2.1. Plan for involving the most relevant stakeholders
The measures to achieve the objectives and maximize the impact will be
 active collaboration in exchange of experimental data and results obtained in different but
overlapping fields of study
 organizing interdisciplinary conferences, workshops and training schools with well-defined
agendas
 transfer and dissemination of best practices and know-how between the institutions involved in
Action
 short term visits of researchers or PhD. students for training, transfer of knowledge and
implementation of newly developed techniques
 wide dissemination to the scientific community through participation in International scientific
conferences, scientific publications, and broad dissemination to the wider public through targeted
social media activities
 clear milestone and deliverables definition and rigorous monitoring of progress
2.2.2. Dissemination and/or Exploitation Plan
Research data will be collected on the established website of ELECTRONET, which will be
maintained after the lifetime of the Action. This homepage will include a transdisciplinary
bibliographic database and data mediated reviews.
All research results from ELECTRONET will be communicated widely to different target audiences
as outlined below. There will be direct opportunities for the exploitation of the advancements in
atmospheric monitoring techniques for technological transfer to industrial R&D in environmental
fields.
ELECTRONET will use a multi-layered dissemination strategy aimed at a range of stakeholders from
the national (e.g. Environmental Agencies), EU (e.g. EEA, DG-ENV, DG-CLIM) and international
stage (UNFCCC, WMO), the general public, and the scientific community.
Primary scientific dissemination for the Action results will use high impact scientific journals and
conferences. Where possible, the ELECTRONET project partners will choose open access journals
for the publication of their results using “Gold” and “Green” open access. ELECTRONET participants
will be encouraged to write joint peer-reviewed papers, and publish them in leading journals like
Nature, Science, J. Geophysical Research, Geophysical Research Letters, Atmospheric
Environment, and Atmospheric Chemistry and Physics. The number of publications foreseen is of
the order of 20 per year including 10 – 20 peer-reviewed papers per year.
The dissemination of the science to the general public will use social media and press releases.
This will involve extensively the press departments of ELECTRONET participants, distributing
important findings both in English and in several European languages. A media and publication
strategy will be defined and delivered at the start of the Action. The project dissemination will also
use the international dimension; the project having strong links to international communities,
ensuring international impact, visibility and outreach in the science arena.
Efforts towards achievement of the objectives will require involvement of doctorate students and
post-doctorate fellows at STSM at partner institutes.
The second part of the dissemination strategy will be policy focussed. Given the interfacial nature
of the science two way interactions will be developed via Workshops, aimed at understanding the
need of policy makers. A specific challenge that will be addressed in this area is the straddling of
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two classical policy areas in terms of climate change, natural hazards, both with separate policy
structures. Key outputs here will be policy briefings as well as a synthesis and integration report
providing information with respect to the key questions posed in ELECTRONET. In particular, we
will feed new knowledge into international assessment processes such as IPCC, WMO and LRTAP
which form the basis for evidence-based policymaking in the ELECTRONET footprint.
ELECTRONET will adopt an open data dissemination strategy following the GEOSS data sharing
principles. All data sets (observations and model results) generated within ELECTRONET will be
documented and made available to the community at no cost and via state-of-the-art data exchange
tools. The metadata of selected data sets that are of more general interest will be registered at the
GEOSS registry (e.g. through EuroGEOSS) and thus become part of the global data network. A
catalogue with data access links will be established at the project web site.

2.3.

Potential for Innovation versus Risk Level

2.3.1. Potential for scientific, technological and/or socioeconomic innovation
breakthroughs
The main research tasks that will be handled by the ELECTRONET network and have potential for
innovation are
 The atmospheric electric field (AEF) and its relation with aerosols, clouds and climate, as well as
the effects of aerosol size distribution and ionization on AEF and vice-versa (scientific innovation)
 The relationship between air pollution, desert dust, volcanic ash and the AEF (scientific and
socioeconomic innovation)
 The impact of natural and artificial radioactivity on the AEF (scientific and socioeconomic
innovation)
 The AEF and its relationship with seismicity and earthquakes (scientific and socioeconomic
innovation)
 The atmospheric electric field, its biological implications on human well-being, on bees and
medical applications potential (scientific and socioeconomic innovation)
 Sensor development and evolution (technological innovation)
ELECTRONET is innovative because it will create the first platform for uniting fragmented fields of
research associated with the atmospheric electric field across Europe, ensure data interoperability
and exchange among the participants. At the end of the 4-yr period a big network of international
experts will be established, available to stakeholders, and extending after the formal Action end.
ELECTRONET will thus support EU technological transfer and innovation.

3. IMPLEMENTATION
3.1.

Description of the Work Plan

3.1.1. Description of Working Groups – Provide for each WG the Objectives, Tasks,
Milestones and Deliverables
The activities will be implemented via five work packages, which will be organized into 5 Working
Groups, WG1-WG5, while another WG (WG0) will provide cross-WG integration of the work carried
out and its results. Within the COST framework, interdisciplinary research and enhanced
collaboration will be augmented by the organization of WG workshops and Training Schools,
designed to increase research capacity.
WG0 – Integration
Objectives: Integration. This WG will be composed by the Management Committee (MC)(see 3.2).
13

Tasks: Coordination and integration, reporting, organization of meetings, establishment and
maintenance of the Action website. See also 3.2.
Milestones and deliverables: See 3.1.2.
WG1 – Atmospheric electricity network
Objectives: Establishment of a European network of measurements of PG and related AEF
variables/parameters (SR, natural radionuclides, ionospheric/magnetospheric state, atmospheric
ions, etc.)
Tasks: Network creation. Standarisation of measurement procedures, data collection and archiving
procedures. Creation and maintenance of the Network database. Establishment of connections to
other relevant networks (e.g. radionuclide networks, lightning networks, ionospheric networks,
climatic networks) and international AEF monitoring efforts, if they emerge during the course of the
Action. Establishment of priorities in research gaps to be addressed by the network, relevant
timetable. Research.
Milestones and deliverables: Network, database, connections, research timetable.
WG2 – Natural radionuclides / ionosphere and connections with natural hazards
Objectives: Establishment of the connections and interdisciplinary studies of lower-atmosphere AEF,
natural radioactivity, ionosphere and natural/man-made hazards (in particular earthquake precursor
phenomena study, lightning, air pollution, dust events, solar events impacts on the lower
atmosphere, etc).
Tasks: Cross-discipline fertilization. Interdisciplinary studies and reports. Production of literature
Handbook.
Milestones and deliverables: Cross-discipline exchange of knowledge and data. Cross-discipline
integration and research. Integration with WG1. Literature Handbook production at M24; updated
version at M48.
WG3 – Climatic relevance
Objectives: Study of the climatic relevance of AEF, in particular through its influence on atmospheric
aerosol ionization and cloud microphysics. Establishing research needs and gaps and addressing
these gaps.
Tasks: Establishment of research needs and gaps. Studies on AEF, aerosol ionization and cloud
microphysics. Milestones and deliverables: Research needs timetable. Studies and study reports.
WG4 – Biological aspects
Objectives: Creation of a Handbook where all available literature on AEF effects on humans and
other biological systems (e.g. bees) is reviewed. Identification of gaps and establishment of new
research directions by exploring the network potential. Establishment of a solid biometeorological
basis for future research on AEF effects on humans.
Tasks: Handbook creation. Identification of gaps. Timetable of new research directions. Research
and reports. Establishment of AEF biometeorology basics.
Milestones and deliverables: Handbook of biological effects, timetable, reports, AEF biometeorology
Hanbook at M36 and updated version at M48.
WG5 – Instrumentation development
Objectives: To foster the development of new generation instrumentation for the needs of the AEF
research community. To pursue the development of a new satellite product for the remote sensing
of PG.
Tasks: Identification of sensor needs, development of new instruments, introduction of new
techniques, smaller and cheaper sensors, miniaturization of sensors, development of
instrumentation that will allow the hi-res (on a ~m scale) spatial mapping of AEF, etc. Satellite product
development.
Milestones and deliverables: Report on sensor needs. Recommendation report for future sensors.
Sensor development. Prototype development for miniaturized low-cost sensors. Satellite product
development.
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The milestones and deliverables will be defined further at the kick off meeting and procedures will
be set up (see 3.2) for monitoring the achievement of the Action objectives.
3.1.2. GANTT Diagram
Month
WG/Deliverables/Milestones
WG0
D0.1 Reports
D0.2 MC and WG Meetings
D0.3 Workshops and training schools
D0.4 Action website
WG1
D1.1 Network creation
D1.2 Standarisation
D1.3 Database creation
D1.4 Creation of timetable of research
D1.5 Connection with other networks
D1.6 Research
WG2
D2.1 Cross-discipline exchange
D2.2 Cross-discipline integration
D2.3 Integration with WG1
D2.4 Cross-disciplinary studies. Reports
D2.5 Handbook
WG3
D3.1 Timetable creation
D3.2 Studies. Reports
WG4
D4.1 Handbook on effects
D4.2 Timetable creation
D4.3 Research. Reports
D4.4 AEF biometeorology Handbook
WG5
D5.1 Report on sensor needs
D5.2 Recommendation report
D5.3 Sensor development
D5.4 Prototype development
D5.5 Satellite product development
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3.1.3. PERT
WG0 – Integration
1

36

36

WG1 – Atmospheric electricity network (AEN)
1

36

WG2 – Radionuclides / Ionosphere / Nat. Hazards

36

6

32

12

20

30

WG4 – Biological aspects

WG3 – Climatic relevance
12

24

20

32

WG5 – Instrumentation development
1

36

36

3.1.4. Risk and Contingency Plans
Because the involved expertise of the participants is solid, the deliverables well defined and
absolutely feasible, no major risks are foreseen.
In order to reduce the overall risk to the project the following major steps will be taken:
• establishment of a strong management organization (see below at 3.2).
• the MC will monitor all major aspects of the project and its work programme.
The MC will be responsible in identifying any potential risk and in devising the necessary
countermeasures. The MC will continuously control the overall project plan, its milestones and critical
tasks. Moreover, the Actions reporting structure will ensure that the MC is aware of potential
problems well in time. Thus, it will be possible to initiate counter measures before a problem will
become critical.
There are minor risks associated with interdependencies between WGs, e.g., inputs arriving late,
deliverables that do not meet the expected high level of quality, etc. ELECTRONET has organized
its WGs in a way that critical components are managed within each WG to minimize this risk.
Furthermore the management structure ensures that such a risk will be spotted very early and dealt
with so that risk of interruption in the smooth flow between WGs is minimized.

3.2.

Management structures and procedures

The organizational structure of the project will comprise the Management Committee (MC) , Action
Chair (AC) supported by the Action Vice Chair (VC), and a Core Group (CG). At all levels, consensus
will be sought in the decision making process. The WG-level is particularly important, as the WGs
are the major sub-division of the Action.
The MC will be responsible for the overall direction of the project and will be composed of one duly
authorized representative of each partner. The MC will meet twice annually during the plenary Action
meetings and will take decisions concerning the strategic orientation of the Action, and the
preparation and approval of the annual implementation plan.
The SC will be the intermediary for communication between partners and the COST Office.
The tasks of the Action Chair are described in the COST Vademecum.
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The CG is composed by the Action chair, Vice chair and WG leaders to foster integration of the
different components and to best represent the specific expertise required in the different areas that
the Action addresses. The CG provides the overall coordination and is responsible for Action
coordination tasks, maintenance of the project report and deliverables database, and overall day-today management.
The CG will oversee the integration and completion of the project objectives and will ensure that the
decisions decided by the MC are carried out. It will establish and propose to the MC the strategy and
project plan, and supervise and report on the progress of the project’s activities and make sure that
the project is kept on track. The CG will convene at least every three months, either in person or via
teleconference and more frequently as the need arises. The CG will monitor progress by the
following performance indicators: Delivery on a timely basis of the Deliverables. Generation of new
knowledge (e.g. papers and reports).
The WG leaders will prepare reports highlighting progress on each WG against the deliverables and
assign a status of either (i) in-line with DLs, (ii) running behind DLs, appropriate remedy identified,
or (iii) running behind, appropriate remedy not identified. Performance reports will be discussed and
approved by the MC, and actions required communicated back through the WP leaders.
Quality management: ELECTRONET will establish quality control of its work and the deliverables.
For quality management (QM), the SC will be assisted by the MC as well as by the CG. Reports will
be subject to intensive internal reviewing before release. Documentation and transparency of work
processes and data will be the subject of reporting and discussion in the MC meetings and in the
CG, and important QM principles will be established in writing. The Action management will take a
process oriented and result-based approach to QM. QM will also increase the expected
ELECTRONET impact by improving the quality of the Action results, the internal work distribution
and flow, satisfaction among Partners and visibility of the Action.
Meetings/workshops: The MC will meet at the kick off meeting and then twice a year. The CG will
meet regularly during the course of the project (every three months, during the MC meetings and by
teleconference). Additional meetings may be called by the Action Chair. Each meeting will have a
written agenda distributed in advance of the meeting. Additional issues may be raised by majority
agreement. Small targeted workshops will be organized throughout the Action. One international
conference will be organized which will be open to the whole scientific community and thus contribute
also to the Action visibility and also strengthen further the integration and interdisciplinarity of the
Action. This conference will be organized by the end of the 1st Action year, to give the opportunity to
interested parties to interact and possibly also join the Action.
Conflict resolution: The management will try to resolve any conflicts at the lowest possible level,
the WG. If the respective WG leader cannot resolve the problem then this issue will be dealt with by
the MC, initially through negotiation and mediation. A MC meeting may be convened to resolve
extremely urgent and/or serious cases. As a last resort, the MC will make the final decision and
resolve the problem. Decision making will follow the COST procedures.
Reporting to COST: ELECTRONET will deliver all required project reports to COST (Progress
Report 1@M18, Progress Report 2@M36, Final Achievement Report@End of Action as well as
Financial Reports as required). Deliverables will be first handled at the WG level, and then will be
internally reviewed at the MC level.
Training: Training of graduate students and Early Career Investigators will also propagate the
knowledge acquired in ELECTRONET. This will be achieved by involving students and YSs in the
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Action. Further, to catalyse these activities, annual training schools will be organized . Furthermore
the ECIs will be in charge of organizing one dedicated international workshop to present their results
and put them in a wider scientific context. The training schools may be open to the whole scientific
community and provide visibility opportunities for the COST Action.

3.3.

Network as a whole

Up to now, participants already involved (22) come from 11 countries. The relevant expertise covers
solidly all WG areas (Earth sciences, environmental sciences, physics, electric and electronic
engineering, biological sciences) and the interfaces between the involved disciplines. Around a
quarter of the proposers are Early Carreer Scientists. SMEs are involved in the proposal from the
beginning and further involvement of SMEs will be actively pursued in the first Action year as needs
for Industrial participation solidify.
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