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Results
of Atmospheric Electricity and Meteorological Observations
S. Kalinowski Geophysical Observatory at Swider,
1996

Stanistaw WARZECHA, Marek KUBICKI

Institute of Geophysics, Polish Academy of Sciences
ul. Ksigcia Janusza 64, 01-452 Warszawa, Poland

INTRODUCTION

General information

The present issue contains the results of recordings of some elements of
atmospheric electricity and daily observations of major meteorological factors noted at
the S. Kalinowski Geophysical Observatory of the Polish Academy of Sciences at
Swider in 1995. Data for the years 1957-1965 have been published in Prace Obserwa-
torium Geofizycznego im. S. Kalinowskiego w Swidrze and for 19661996 in Publica-
tions of the Institute of Geophysics, Polish Academy of Sciences.

Location of the station

Swider is located approximately 25 km SSE of Warsaw and 2.5 km NNW of town
Otwock — a small resort and local administrative center. There is no m~jor industry and
villa-type housing prevails in the area. Bounded premises of the Observatory, some 7
ha in area, is overgrown by pine and deciduous trees with a few clearings. One of these,
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approximately 1 ha in area, is the site of the atmospheric electricity and meteorological

station. A small street Brzozowa, with a little local traffic, is situated nearby the

premises, in the SSW direction. Two observatory buildings are located at the edge of

the clearing: the administrative building and the measurement pavilion of the station.
The postal address is the following:

Obserwatorium Geofizyczne Instytutu Geofizyki PAN,

ul. Brzozowa 2, 05-402 SWIDER, POLAND

e-mail: SWIDER @ seismoll. igf.edu.pl

The instruments and their location

The measuring and recording instruments of atmospheric electricity are mainly
located in the pavilion and partly on the clearing, while the meteorological observations
are performed in meteorological shelter and meteorological garden.

The electric field intensity is recorded by two identical electronic sets. They
operate independently of each other on two ranges (960 V/m and +2800 V/m). One
set is located at the center of the clearing, the other nearby the measurement pavilion.
Each set consists of a radioactive collector (activity of about 30 pC), placed on a metal
rod seated in an insulator, and a special dynamic electrometer (Fig. 1). The electrometers
are inside separate metal casings, to protect them from harmful weather influences. They
are additionally heated to sustain the high resistivity of insulators. Each case with the
electrometer is mounted on a metal pipe. The height of the collector above ground is
200 cm for the set in the center of the clearing and 230 cm for the other one.

C
-

Fig. 1. Block diagram of the set record-
ing the electric field strength; C —radio-
active collector, E - vibron electrometer,

ill[l-

The differences in electric potential occurring between the collectors and the
Earth’s surface, amplified by electrometers, are transmitted through buried cables to
recording milliammeters installed in the pavilion. Both measuring sets have been
constructed in the Observatory and are characterized by very high input resistance
( 10" Q) as compared to the so-called collector resistance (about 7x10'° Q), which largely
eliminated the effect of wind on the electric field recording. They also have a very good
stability of zero, constant value of amplification, and a linear dependence of indications
on the electric field intensity. The time constant of each set is 7 s.

The arrangement for recording the electric conductivity of positive polarity
consists of Gerdien’s aspiration condenser with electric batteries, dynamic electrometer
and recording milliammeter (Fig. 2). The aspiration condenser is within a separate brick
hut located at the clearing, some 3 m away of the measurement pavilion. The air is
aspirated 1 m above the Earth’s surface. The dynamic electrometer is placed in the
measurement pavilion and is connected with the aspiration condenser by means of a
buried high-resistance screened cable. The boundary mobility of the condenser is
2.6 cm?/Vs. The time constant of the whole arrangement is 60 s.

The condensation nuclei content in the air has been measured with a photoelectric
condensation nuclei counter three times daily: 6"10™6"30™ GMT (I), 11"00™-11"30™
GMT (II), and 18"10™-18"30™ GMT (III). The counter is placed inside the pavilion,
while the air samples are collected from outside of the building, at a height of 4 m above
ground. The aspiration of air is made by an electric rotational pump through a 1 m long
rubber pipe.

Basic meteorological elements, such as air temperature, water vapour pressure
and relative humidity of the air are measured in a meteorological shelter 2 m above
ground; the shelter is.situated about 25 m from the clearing’s edge. The atmospheric
pressure is read out from the station mercury barometer within the administration
building of the Observatory. The velocity and direction of wind are read out from

\ KG
—_—

Fig. 2. Block diagram of the set
recording the electric conductivity
of the air; KG — Gerdien’s aspira-
tion condenser, B - battery of elec-
tric cells, E — vibron electrometer,
R —recording milliammeter.
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indications of an anemograph manufactured by Fuess. Its sensor is installed on a metal
mast at a height of 17 m. The amount of atmospheric precipitation is measured by
Hellman’s rain-gauge, with an intercepting surface of 200 cm®. Other meteorological
phenomena are observed visually from the clearing and a roof of administrative building.

Tables

The monthly tables of the electric field contain hourly means (according to GMT)
taking into account the reduction coefficient to a flat surface. Uncertain data are placed
in round brackets, while the mean values calculated for part of an hour (at least 40
minutes) are in square brackets. If the field values exceeded the measurement range in
the positive or negative direction, the mean value is preceded by sign > or sign <,
respectively. If the values exceeded the range in both directions through the same hour,
the mean values are marked with the sign |. Mean monthly values calculated for every
hour for the so-called fair-weather periods A and for all data N are listed at the bottom
of the tables. For each day there are also listed the following: daily values of the electric
field (A and N), daily maxima (Max), minima (Min), amplitudes (Amp.), and type of
weather (symbols explained on page 9). The hourly means of the electric field are
underlined with a solid line if during the given hour there occurred: rain, drizzle, snow,
hail, fog, local or distant thunderstorm, lower cloudiness exceeding 1/3, wind velocity
exceeding 6 m/s, the field value was negative or exceeded 1000 V/m. The hourly mean
values in column A, i.e., for fair-weather periods, were calculated for data which were
neither underlined nor marked with round brackets.

The monthly tables of electric conductivity of positive polarity contain: hourly
means (in GMT), daily means, daily maxima, minima and amplitudes, weather type,
monthly means for every hour and total monthly means. Like in the case of the electric
field, the means were calculated for the fair-weather periods A and for all hours with no
exception N.

The condensation nuclei content data are given for three measurement terms daily
(1, II, and III). The daily means and monthly means M were calculated on the basis of
these data.

The meteorological tables contain the following elements measured three times
a day (6"00™, 12"00™, 18"00™ GMT): atmospheric pressure, water vapour pressure,
direction and velocity of wind, cloudiness and type of clouds. Since January 1989 the
cloudiness has been measured in the scale 0 to 8. The values of air temperature and
relative humidity refer to four measurement terms daily (0"00™, 6"00™, 12"00™, 18"00™
GMT). The tables contain also the highest (Max) and lowest (Min) temperatures, the

temperature amplitude (Amp.), and lowest temperatures at ground surface (+5 cm, Min)
during the day as well as the sum of atmospheric precipitation and snow cover height.
The column headed “Remarks” lists the timing (in GMT) and intensity of other
meteorological phenomena; the international meteorological symbols are used. The
daily means M of meteorological elements were calculated from three or four values
daily, and the monthly means M from all values at observation terms.

In 1996, atmospheric electricity and meteorological observations, as well as the
data treatment, were carried out by M. Kubicki, W. Kozlowski, D. Jasinkiewicz, and

G. Szubska. The material was prepared for publication by M. Kubicki. The project was
supervised by dr. S. Michnowski.

Received: November 2, 1998
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TYPE OF WEATHER

b clear sky (cloud cover 0.0-2.4)
c moderate cloudiness (cloud cover 2.5-6.4)
COORDINATES OF THE STATION 0 overcast (cloud cover 6.5-8.0)
@ =52°07'N A=21°15E h=100m e e
P passing showers
d drizzle
s Snow
g granular snow
h hail
LOCATION OF INSTRUMENTS t thunderstorm over the station
1 distant thunderstorm
f fog
Height Height m mist
as.l over ground z haze
(m] (m] hf hoar frost
- w snowstorm
Barometer 107 7.0 ws snowstorm with snow falling
wind  wind velocity > 6 m/s
Instruments in meteorological shelter 102 20
A Mean values for the “fair weather”.
N Mean values for all days.
Anemometer 16.9
Rain-gauge 1.0
Radioactive collectors of the vibron 20 TIME NOTATION
electrometer
n between 18" and 6" GMT
Aspiration condenser of the conductivity set 10 a between 6 and 12 GMT
P between 12 and 18 GMT
Photoelectric condensation nuclei counter 4.0 wp between 18 and 24 GMT

na between 0 and 6 GMT
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INTERNATIONAL SYMBOLS USED

rain

drizzle

Snow

intermittent snow
granular snow

soft hail

small hail

grains of ice

hail

sleet

ice needles

dew

hoar frost

soft rime

glazed frost

glazed frost on the ground
SnOw-storm

drifting snow (near the ground)
drifting snow (high up)
moderate fog

heavy fog

very heavy fog
ground fog

mist

ground mist

haze

thunderstorm
distant thunderstorm
lightning

solar halo

lunar halo

solar corona

lunar corona
rainbow

aurora
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