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Overall context and objectives of the STSM

A long-term (1962–2001) decrease has been identified in the potential gradient (PG)
measured in the Széchenyi István Geophysical Observatory (SZIGO) at Nagycenk [Märcz
and Harrison, 2003] suggesting that this variation is partly attributed to a global change
in the atmospheric electricity related to a decline in cosmic rays and also to a local
shielding effect due to the growing trees
However Williams et al. [2005] claimed that the long-term field decline can exclusively be
explained by the shielding effect of the growing trees at Nagycenk.
Recently a measurement series have been performed by two (a stationary and a portable)
Field Mill instruments in order to disclose the impact of the local observatory
circumstances (buildings, trees etc.) on the atmospheric electricity measurements.

The objectives of the present proposal are:
- Inter-calibrate the Field Mill (BOLTEK 100, it was used as the portable device during the
measurement series) instrument of Geodetic and Geophysical Institute (Hungary)
measuring the electric field in parallel with the Field Mill instrument installed at Swider
Observatory
- Measuring the same global atmospheric electric circuit parameter with different
instruments at the same place
- To perform a similar measurement series by the same (portable) Field Mill instrument
at Swider Observatory which have been done at SZIGO in order to survey and identify
local factors that influence PG measurements on a given site
The work carried out during the STSM
I.

Tuesday 28.3.2017 (afternoon): Arrival to Warsaw, meet the host scientist, Anna
Odzimek and occupy the room at the accommodation.

II.

Wednesday 29.3.2017: Welcome meeting at the Institute of Geophysics, Polish
Academy of Sciences (IGF PAS), introduction to the work and research at IGF PAS
and the Geophysical Observatory in Swider. Presentation of the results of the
measurement series which have been performed at SZIGO. Discussion of the
practical issues of the implementation of the same measurement series at Swider.

III.

Thursday 30.3.2017: Go to Swider Geophysical observatory. Familiarization with
the operation of the different atmospheric electricity measurements at the Swider
observatory, especially the measurement sites and the operation method.

IV.

In order to intercalibrate the portable BOLTEK EFM 100 Field Mill and the Field
Mill installed at the Swider observatory. At Swider observatory the atmospheric
electric field is measured by a rotating dipole type field mill [Berlinski et al.
ICAE2017]. I will call it in my report as "the Static Field Mill" instrument. Parallel
measurements have been performed with the BOLTEK and the Static Field Mill
devices.
o 1st parallel measurement: 15:00 (UTC), 30.3.2017 – 08:30 (UTC), 31.3.2017
The head of the BOLTEK EFM 100 was located at the ground as you can see
at the Fig. 1.

.

Fig. 1. 1st parallel Field Mill
measurement at Swider, the head
of the BOLTEK is at the ground.

Preliminary result:

Fig. 2. Preliminary results of 1st parallel Field Mill measurement at Swider by BOLTEK EFM 100
and the Static Field Mill devices, the head of the BOLTEK was at the ground.

According to the preliminary results the variation of the electric field (E field)
measured by the BOLTEK EFM 100 and the Static Field Mill devices were very
similar (Fig. 2.). In this case the magnitude of the E field measured by the two
instruments were similar as well. The signal measured by the BOLTEK is quite
noisy. The reason of that can be that in the case of the 1st parallel measurement
the head of the BOLTEK device was at the ground.
o 2nd parallel measurement: 08:45 – 11:15 (UTC) 31.3.2017, and 17:50
(UTC) 31.3.2017 – 10:05 (UTC), 1.4.2017
The head of the BOLTEK EFM 100 was located at 1 m (Fig. 3.)

Fig. 3. 2nd parallel Field Mill measurement at Swider, the head of the BOLTEK is at .1 m.

Preliminary results:

Fig. 4. Preliminary results of 2nd parallel Field Mill measurement at Swider by BOLTEK EFM 100
and the Static Field Mill devices, the head of the BOLTEK was at 1m.

The variation of the electric field measured by the BOLTEK EFM 100 and the Static
Field Mill devices were very similar (Fig. 4.) in this case as well. However, the
magnitude of the E field measured by the BOLTEK EFM 100 was ~ 3 times higher
than what was detected by the Static Field Mill. Furthermore the signal observed
by BOLTEK was less noisy than in the previous case. The reason of both
phenomena can be that the head of the BOLTEK Field Mill was at 1 m in this case.
o 3rd parallel measurement: 12:20 – 13:50 (UTC) 1.4.2017
The head of the BOLTEK EFM 100 was located at the same height as the
head of the Static Field Mill device, at 2 m (Fig. 5.)

Fig. 5. 3rd parallel Field Mill
measurement at Swider, the
head of the BOLTEK is at .2 m.

Preliminary results:

Fig. 6. Preliminary results of 3rd parallel Field Mill measurement at Swider by BOLTEK EFM 100
and Static Field Mill devices, the head of the BOLTEK was at 2m.

The variation of the electric field measured by the BOLTEK EFM 100 and the Static
Field Mill devices showed some similarities in this case as well (Fig. 6.). Although
there is an increasing trend in the BOLTEK data which is not clearly seen in the
registration of the other Field Mill. Furthermore, the magnitude of the E field
measured by the BOLTEK EFM 100 was ~ 5 times higher than what was detected
by the Static Field Mill despite the fact that the head of the two devices were located
at the same height (at 2 m) in this case.
o 4th parallel measurement: 15:50 – 16:02 (UTC), 1.4.2017.
The head of the BOLTEK EFM 100 was entrenched into the ground, the
rotating part was located in the level of the ground as it is seen on the Fig.
7.

Fig. 7. 4th Parallel Field Mill measurement at Swider, the rotating part
of the head is at the ground level

Preliminary results:

Fig. 8. Preliminary results of 4th parallel Field Mill measurement at Swider by BOLTEK EFM 100
and the Static Field Mill devices, the head of the BOLTEK EFM 100 was entrenched into

the ground, the rotating part was located at the ground level.

The variation and the magnitude of the electric field measured by the BOLTEK EFM
100 and the Static Field Mill devices were similar (Fig. 8.). Although the Static Field
Mill detected a little bit higher electric field in this case. Furthermore the signal
measured by the BOLTEK is quite noisy. The reason of that can be in this case as
well, that the head of the BOLTEK device was at the ground level again.
V.

A similar measurement series has been repeated at Swider Observatory on 201703-31 and 2017-04-01 which has been done at SZIGO in order to survey and
identify local factors that influence PG measurements on a given site. The
measurement series has been performed by the same (portable) Field Mill
instrument which was used at the SZIGO observatory.
The atmospheric electricity measurement can be influenced by the shielding effect
of trees and buildings (Fig. 10.) in the observatory during this measurement series.
To study these impacts the E field has been observed in 50 different measurement
point along three lines. The BOLTEK Field Mill has been left for three minutes to
observe the E field in every point. The sketch of the observation site is seen on
Figure 9. Some photos, which have been taken during the measurement series, are
reported as well (Fig. 10.).

Fig. 9. The sketch of the measurement series (50 point along three lines) which has been
performed at the Swider observatory. The measurement profiles are seen with red,
furthermore the buildings, trees and the other instruments are seen as well.

a.)

b.)

c.)

Fig. 10. The BOLTEK EFM 100 measures the E field at different points which can be
affected by local circumstances (trees (a.), other Field Mill (b.) or buildings (c.))

Preliminary results:

Fig. 11. The electric field measured along the 1st line, started from the trees on 2017-0401.

The variation of the electric field measured by the BOLTEK EFM 100 along the 1st
profile (Fig. 9) on 2017-04-01 is shown on Figure 11. Although the observed values
haven't been compared with the E field measured by the Static Field Mill yet the
shielding effect of the trees can be clearly seen in the preliminary results as well.
The measured atmospheric electric field is reduced close to the trees (Fig. 10a.)
and it increases step-by-step moving away from the trees. There is a reduction
again at ~ 11:15 which can be caused by the shielding effect of the two building
(Fig. 10c.).
Planned future work related to the STSM
Thanks to the parallel measurements which have been performed the transfer functions
between the Static Field Mill instrument and the portable PG (BOLTEK) sensor can be
determined. Furthermore, since the head of the BOLTEK EFM 100 instrument was located
at different heights above the ground level during the different parallel measurements the
scale factor can be defined as well.
After the determination of the transfer function the impact of the local circumstances
(trees, buildings etc.) can be studied thanks to the measurement series which has been
performed on 2017-03-31 and on 2017-04-01. The results will be compared with the
previous observations which have been done at SZIGO observatory. The shielding effect
caused by the trees and buildings at given site will be determinable.
Experiences gained during the STSM and the results of the planned comparative analyses
are planned to be disseminated in appropriate scientific journals.
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