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Comment on _the photo above: A cloud-to-ground lightning discharge with multiple ground
terminations viewed by using a VHF radiation location system. During its preliminary
breakdown process, two leader channels formed and progressed simultaneously. One of them
transformed into a stepped leader which propagated downwards with branches and
eventually caused the first return stroke. Interestingly, the second return stroke leader spread
along the other channel of the preliminary breakdown, and therefore resulted in a multiple
channel flash (MCF). Both of the first and second return strokes themselves are
multiple-ground terminations strokes (MGTSs). This figure, including the discharge’s
animation (an attached file), is provided by Zhuling Sun, Institute of Atmospheric Physics,
Chinese Academy of Sciences (CAS), Beijing. Adapted from a paper submitted to JGR by
Sun et al., 2015.
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Datasets on fair weather atmospheric electricity

Hannes Tammet
University of Tartu, Estonia

The DataCite global consortium (https://www.datacite.org) supports archiving of research data and helps
to assign to datasets digital object identifiers (DOI). This opportunity is now used uploading four datasets
to a safe repository and making the data openly accessible.

Dataset ATMEL2007A
Access http://dx.doi.org/10.15155/repo-1

Annotation:

The dataset of fair weather atmospheric electricity ATMEL2007 (Tammet, 2009) provides scientists and
students with a collection of data for exploring the correlations and trends in fair-weather atmospheric
electricity, air pollution effects, and trends in global climate. It includes hourly averages of digitally
available data from 13 stations including 7 stations of the former World Data Centre network (Dolezalek,
1992). Additional stations are Wank Peak (Germany), Marsta (Sweden), Tahkuse (Estonia), Tartu
(Estonia), Hyytida (Finland), and Carnegie research ship. The atmospheric electric measurements are
accompanied with meteorological and air pollution data. The total amount of included hourly average
values is about 12,000,000. New data can easily be imported into the dataset and the excerpts of the data
can be exported as traditional tables using the included free software. The web-version of the dataset
includes a new tool ATMEL2007tablemaker for easy access. Introductory presentation of the dataset is
available in the included pdf-documents:

e Introduction to the ATMEL2007A.

e Motivation of the dataset ATMEL2007A.

e Sources of ATMEL2007A data.

e Explanation of data formats in ATMEL2007A.
e Brief overview of the ATMEL2007A data.

e Tools for data management in ATMEL2007A.
e Manual of ATMEL2007tablemaker.

The dataset ATMELZ2007A is not designed for direct running via the Internet. Complete package of data,
software, explanations, and instructions should be downloaded from the website and operated in the
personal computer of the scientist. The working version of the dataset in the user's computer can safely be
protected from unauthorized access. This allows expanding the personal version of the dataset with
classified private data and the use of the downloaded data as the background in a specific research.

Dataset Nanoion2010 11
Access http://dx.doi.org/10.15155/repo-2
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Annotation:

The positive and negative small and intermediate air ions were routinely measured at Tartu, Estonia
(58.373 N, 26.727 E, 70 m a.s.l.) by means of a unique instrument SIGMA (Tammet, 2011). The dataset
includes results of a measurement campaign started at 1 April 2010 and finished at 8 November 2011. The
dataset presents unique information about nanoparticles up to 7.4 nm in diameter in the atmospheric air
(Tammet et al., 2013, 2014). The genesis and subsequent evolution of nanoparticles is a key to
understanding the formation of atmospheric aerosols, which is an essential factor of the Earth's climate.
The particles are classified according to their size and electric mobility. The full mobility range was
logarithmically uniformly divided into 16 fractions. 10 of these fractions include the intermediate ions
and 6 include the small ions. Immediately was determined the particle electric mobility while the size was
calculated as the mobility equivalent diameter of the particle.

The dataset contains files:

e nanoion2010_11description.pdf — information about the origin of data and structure of the data
files,

e nanoion2010_1linstrument.pdf — description of the instrument SIGMA used for measuring
nanoparticle mobility and size distribution,

e nanoion2010_11hours.xls — hourly averages of nanoparticle distribution according to their
mobility and size, complemented with meteorological data,

e nanoion2010 11records.xls — five minute averages of nanoparticle distribution according to
mobility and size,

e nanoion2010_11diagrams.ppt — contour plots of nanoparticle size distribution evolution during
147 days,

e nanoion2010_11.zip — compressed package of files for download and offline use on a personal
computer.

Dataset Hyytiala08 10aerosol
Access http://dx.doi.org/10.15155/repo-3

Annotation:

The dataset HyytialaO8_10aerosol contains results of routine measurements of atmospheric aerosols
carried on in a well equipped boreal research station during 3 years. The particle size range from 3 nm to
15um is split into 60 fractions and the records of distribution function are presented for 21682 hours of
measurements. The dataset provides scientists with a tool for exploring the structure and dynamics of
atmospheric aerosol size distribution. Additionally, it can serve as a basis for data analysis exercises for
students in field of environmental sciences.

The dataset includes three files:
e Data Hyytiala08_10aerosol.xls — a spreadsheet, which contains 60 columns of values of the
particle size distribution function and 30 columns of complementary variables.
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e Description_Hyytiala08 10aerosol.pdf — detailed description of origin and structure the data.
Additionally includes sample diagrams, which illustrate the data and may provoke new ideas for
studies on atmospheric aerosol.

e Package Hyytiala08 10aerosol.zip —a compressed package, which contains both the data file and
the description file. The package is to be downloaded to a personal computer, unzipped and used
offline.

The dataset was compiled in process of studies on coagulation sink of fine nanoparticles and small ions
by Tammet and Kulmala (2014) and can be used for examination of air ion balance in the atmosphere.

Dataset FinEstlon2003_06
Access http://dx.doi.org/10.15155/repo-4

Annotation:

The dataset includes results of simultaneous measurements of positive and negative atmospheric ions in
three stations during four years from 2003 until 2006. Atmospheric ions or briefly air ions are charged
nanoparticles naturally found in atmospheric air. The genesis and subsequent evolution of particles is a
key to understanding the formation of atmospheric aerosols, which is an essential factor of the Earth's
climate. The particles are classified according to their size and electric mobility. The particle electric
mobility was immediately determined while the size was calculated as the mobility equivalent diameter of
the nanoparticle. The small and intermediate air ions were measured at Hyytid& Finland (6151'N,
24°17'E, 180 m a.s.l.), Tartu, Estonia (58.373 N, 26.727 E, 70 m a.s.l.), and Tahkuse, Estonia (58 <315'N,
24B55'E, 27 m a.s.l.), while large air ions were measured only at Tahkuse. The air ion measurements are
accompanied with basic meteorological data. The dataset is not designed for direct running via the
Internet. Complete package of data, software, explanations, and instructions Finestion2003_06.zip should
be downloaded from the website, unpacked, and operated in the personal computer of the scientist. Full
set of measurements is saved as a single table, which can be opened using MS Excel. However, the whole
data table is large and analysis of data immediately by means of Excel appears to be inconvenient. Thus
the dataset includes a dedicated application, which allows easily extract specific subtables, and presents
some extra facilities for manipulation with the time and selecting the variables in modified order.
Instructions and descriptions are presented in the document Finestion_guide.pdf, which includes
references to additional documents and data files.
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CONFERENCES

2015 AGU Fall Meeting

@/AG U The fall meeting of AGU will be held on 14-18 December 2015, at the
FALL MEETING  San Francisco, California. There will be several sessions associated with
atmospheric electricity. For detail, please visit
http://fallmeeting.agu.org/2015/.

Announcement of African Centres for Lightning and
Electromagnetics Second International Symposium
Lusaka, Zambia - August 11-13, 2015

The Symposium is co-sponsored with the Center for Science and Technology of the Non-Aligned and
Other Developing Countries (NAM S&T Centre, www.namstct.org/ ). This International Symposium
will provide a platform for the participants from nations across Africa to learn about lightning hazard
related topics, gain insights into strategic interventions and develop appropriate systems / interventions to
decrease deaths, injuries and property damage from lightning across Africa.

For more information, please see http://aclenet.org/2nd-symposium.
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International Symposium
on

STRATEGIC INTERVENTIONS TO MITIGATE THE
HAZARD OF LIGHTNING

Lusaka, Zambia
11-13 August 2015

Centre for Science and Technology
of the Non-Aligned and Other Developing Countries
(NAM S&T Centre)

African Centres for Lightning and Electromagnetics
and
National Center for Lightning and Electromagnetics - Zambia

X1 International Symposium on Lightning Protection
— SIPDA 2015

Prof. Alexandre Piantini, Chairman of the XIII International Symposium on Lightning Protection (SIPDA
2015), is very pleased to announce the Call for Papers of the symposium, which will be held in
Balne&io Cambori() Brazil, from 28™ September to 2" October, 2015.

The event is organised by the Institute of Energy and Environment of the University of S& Paulo
(IEE/USP) with the technical co-sponsorship of the Institute of Electrical and Electronics Engineers
(IEEE) and support of the National Institute for Space Research (INPE) and the Federal University of
Minas Gerais (UFMG).

The aim of the symposium is to present and discuss recent developments concerning lightning modelling
and measurement techniques, as well as grounding and lightning protection. The main topics of the
symposium are:

Lightning Physics, Characteristics and Measurements

Lightning Detection and Location Systems

Lightning Protection of Substations and Transmission Lines

Lightning Protection of Medium and Low Voltage Distribution Lines

Lightning Protection of Structures and Installations

Lightning Protection of Electronics and Telecommunication Systems

ok~ wbdE
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Grounding

Lightning Electromagnetic Fields and Electromagnetic Compatibility
Testing and Standardisation

10. Lightning-caused Accidents and Injuries

© © N

The papers presented at the symposium will be published in the IEEE Xplore database. In addition, just
like in the previous SIPDA edition, a special issue of the Electric Power Systems Research is being
planned to publish extended and improved versions of selected papers. The deadline for paper submission
(through the symposium website: www.usp.br/sipda) is June 1%, 2015.

For further information about the Symposium, please visit the web site at: http://www.usp.br/sipda or
contact us through the e-mail sipda@iee.usp.br.
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SPECIAL TOPICS

On the electric field sign convention, reversal distance, and the meaning of
field components

Vladimir A. Rakov

The purpose of this note is to provide illustrations for the nice article by P. Krehbiel, V. Mazur, and W.
Rison concerning a number of topics related to the sign convention for electric field measurements in
atmospheric electricity (Newsletter on Atmospheric Electricity, Vol. 25, No. 2, 2014, pp. 5-8).
Additionally, the three components, often identified by their 1/R?, 1/R? and 1/R distance dependences, of
the lightning electric field change are further discussed.

1. Electric field due to cloud charges

Shown in Fig. 1 is the electric field at ground due to an idealized system of three vertically stacked
charges (a vertical tripole) in an insulating atmosphere, computed assuming that the middle negative (Qn)
and top positive (Qp) charges are 7 and 12 km above ground, respectively, each having a magnitude of 40
C, and that the bottom positive charge (Q.p) is at 2 km and has a magnitude of 3 C. An upward-directed
electric field is defined as positive (the physics sign convention). As seen in Fig. 1, the total electric
field of three vertically-stacked charges in the cloud will have two polarity reversals at the ground, one
between 0 and 5 km and the other between 10 and 15 km from the tripole axis. Such field versus distance
variation, although model dependent, is qualitatively consistent with the available experimental data.
Also shown in Fig. 1 are the contributions to the total electric field from each of the three charges.

15

Electric Field, kV/m

15 I I L I 1 1 1
-20 -15 -10 -5 0 5 10 15 20

Distance, km

Fig. 1. Electric field at ground due to a vertical tripole, labeled Total, as a function of distance r from the
axis (at r = 0) of the tripole. Also shown are the contributions to the total electric field from the three
individual charges of the tripole. Electric field changes due to cloud-to-ground and intracloud discharges
are shown in Figs. 2 and 3, respectively. An upward directed electric field is defined as positive (physics
sign convention). Adapted from Rakov and Uman [2003, Ch. 3].

For the case of two vertically-stacked charges of equal magnitude but opposite polarity there will be only
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one reversal distance given by

D, = |:(HPHN)2/3<HP2/3+ HN2/3>:| "

where Hp and Hy are the heights of the positive and negative charges, respectively. Thus, for a positive
dipole (positive charge above negative), one might expect the total electric field to be negative at close
ranges (because the closer negative charge will dominate the field), while at far ranges it will be positive
(because the larger-elevation-angle positive charge will dominate the field). Neither of the reversal
distances seen in Fig. 1 is described by Eq. (1), since it has been derived for just two vertically-stacked
charges.

1/2

2. Net electric field changes due to lightning

In general, an electric field change is the difference between the final electric field (established after an
effective charge removal due to lightning) and the initial electric field (produced by the original cloud
charge distribution). For any charge that is effectively removed from the cloud, the corresponding
change in the electrostatic field is the negative of the contribution of that charge to the initial electric field.
If we assume that a negative cloud charge (Qn) is completely neutralized by a cloud-to-ground discharge,
the resultant net electric field change will be negative at all distances, as shown in Fig. 2, because the
upward-directed (positive) electric field due to the negative charge (see Fig. 1) disappears; that is,
becomes zero. If both the top positive (Qp) and middle negative (Qn) charges are neutralized via an
intracloud discharge, the resultant net field change as a function of distance will exhibit a polarity reversal,
as seen in Fig. 3. Note that the positive field values in Fig. 3 are considerably smaller than negative
field values. The polarity reversal occurs because the net field change is the negative of the sum of the
contributions to the total electric field, shown in Fig. 1, from these two charges, this sum being positive at
close ranges (dominated by the lower negative charge) and negative at far ranges (dominated by the
higher positive charge). In other words, for such an intracloud discharge, the electric field change at
close ranges is dominated by the reduction of the positive (upward-directed) electric field and at far
ranges by the reduction of the negative (downward-directed) electric field.

Electric Field Change Due to a Negative Cloud-to-Ground Discharge

0 T T ﬁ

| \\ | / |
\ /
/

&

Electric Field Change, kV/im

\\T/

Distance. km

Fig. 2. Electric field change AE at ground due to the total removal of the negative charge of the vertical
tripole via a cloud-to-ground discharge as a function of distance from the axis of the tripole. Note that
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Reminder

Newsletter on Atmospheric Electricity presents twice a year (May and

November) to the members of our community with the following information:

¢

<>

announcements concerning people from atmospheric electricity
community, especially awards, new books...,

announcements about conferences, meetings, symposia, workshops in our
field of interest,

brief synthetic reports about the research activities conducted by the
various organizations working in atmospheric electricity throughout the
world, and presented by the groups where this research is performed, and

a list of recent publications. In this last item will be listed the references of
the papers published in our field of interest during the past six months by
the research groups, or to be published very soon, that wish to release this
information, but we do not include the contributions in the proceedings of
the Conferences.

No publication of scientific paper is done in this Newsletter. We urge all the

groups interested to submit a short text (one page maximum with photos
eventually) on their research, their results or their projects, along with a list of
references of their papers published during the past six months. This list will
appear in the last item. Any information about meetings, conferences or others
which we would not be aware of will be welcome.

Newsletter on Atmospheric Electricity is now routinely provided on the web

site of ICAE (http://www.icae.jp), and on the web site maintained by Monte
Bateman http://ae.nsstc.uah.edu/.

In order to make our news letter more attractive
and informative, it will be appreciated if you could
include up to two photos or figures in your
contribution!

[P S ——

Call for contributions to the newsletter

All issues of this newsletter are open for general contributions. If you would like
to contribute any science highlight or workshop report, please contact Daohong
Wang (wang@gifu-u.ac.jp) preferably by e-mail as an attached word document.
The deadline for 2015 winter issue of the newsletter is Nov 15, 2015.
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