
INSTITUTE OF GEOPHYSICS
POLISH ACADEMY OF SCIENCES

PUBLICATIONS
OF THE INSTITUTE OF GEOPHYSICS
POLISH ACADEMY OF SCIENCES

D-71 (391)

RESULTS OF ATMOSPHERIC ELECTRICITY
AND METEOROLOGICAL OBSERVATIONS

S. KALINOWSKI GEOPHYSICAL OBSERVATORY
AT SWIDER, 2005

WARSZAWA 2006



"Publications of the Institute of Geophysics, Polish
Academy of Sciences" (previously "Materialy i Prace") at
present appears in the following series:

A - Physics of the Earth's Interior
B - Seismology
C - Geomagnetism
D - Physics of the Atmosphere
E - Water Resources
F - Planetary Geodesy
G - Numerical Methods in Geophysics
M - Miscellanea

Every volume has two numbers: the first one is the current
number in the series and the second one (in brackets) is the
consecutive number of the journal.

(

INSTITUTE OF GEOPHYSICS
POLISH ACADEMY OF SCIENCES

­
I
I

D-71 (391)

RESULTS OF ATMOSPHERIC ELECTRICITY
AND METEOROLOGICAL OBSERVATIONS

S. KALINOWSKI GEOPHYSICAL OBSERVATORY
AT SWIDER, 2005

WARSZAWA 2006

PUBLICATIONS
OF THE INSTITUTE OF GEOPHYSICS
POLISH ACADEMY OF SCIENCES



Editorial Committee
Roman TEISSEYRE (Editor). Jerzy JANKOWSKI (Deputy Editor),

Janusz BORKOWSKI, Maria JELENSKA, Anna DZIEMBOWSKA (Managing Editor)

Editors of Issue
Janusz BORKOWSKI

Editorial Office
Instytut Geofizyki Polskiej Akadcmii Nauk

ul. Ksigcia Janusza 64, 01-452 Warszawa, Poland

SUBSCRIPTION
Subscription orders should be addressed

directly to the Editorial Office.
The list of issues to be published in 2006

is on the inside back cover.

C Copyright by InstytutGeofizyki Polskiej Akademii Nauk, Warszawa 2006

PUBLS. INST. GEOPHYS. POL. ACAD. Sc., D-71 (391), 2006

Results
of Atmospheric Electricity and Meteorological Observations

S. Kalinowski Geophysical Observatory at Swider,
2005

Marek KUBICKI

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

INTRODUCTION

General information

ISBN-83-88765-63-9 ISSN-0138-0125

The present issue contains the results of recordings of some elements of atmos­
pheric electricity and daily observations of major meteorological factors noted at the
S. Kalinowski Geophysical Observatory of the Polish Academy of Sciences at Swider
in 2005. Data for the years 1957--1965 have been published in Prace Obserwatorium
Geofizycznego im. S. Kalinowskiego w Swidrze and for 1966-2004 in Publications of
the Institute ofGeophysics, Polish Academy ofSciences.

Location of the station

This publication is partly financed by the Polish Committee for Scientific Research
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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 major in­
dustry and villa-type housing prevails in the area. Bounded premises of the Observa­
tory, some 7 ha in area, is overgrown by pine and deciduous trees with a few clear­
ings. One of these, approximately 1 ha in area, is the site of the atmospheric electric­
ity 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 lo-
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compared to the so-called collector resistance (about 7x10"° 2), which largely elimi­
nated the effect of wind on the electric field recording. It also has a very good stabil­
ity of zero, constant value of amplification, and a linear dependence of indications on
the electric field intensity. The time constant is 7 s.

The arrangement for recording the electric conductivity of positive polarity
consists of Gerdien's aspiration condenser with electric batteries, electrometer and
logger (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 I m above
the Earth's surface. 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 photo­
electric condensation nuclei counter three times daily: 6"10-6"30" GMT, 11"00"
1130" GMT, and 18"10"-18"30" GMT. The counter is placed inside the pavilion,
while the air samples are collected from outside of the building, at a height of 1 m
above ground. The aspiration of air is made by an electric rotational pump through a
I 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 s' s 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 th ) rvatory. The velocity and direction of wind are read out from in­
dications of an anemograph manufactured by VAISALA. 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. The sunshine dura­
tion is measured by Campbell-Stokes heliograph. Other meteorological phenomena
are observed visually from the clearing and a roof of administrative building.

Fig. 2. Block diagram of the set recording
the electric conductivity of the air; KG­
Gerdien's aspiration condenser, B- bat­
tery of electric cells, E - Keithley 614
electrometer, L-digital logger.

B:

.to--a.--+

Fig. I. Block diagram of the set recording the
electnc field strength: C -- radioactive collec­
tor, E-- electrometer, L- logger.

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

The electric field strength measured by radioactive collector (activity of about
30 C), placed on a metal rod seated in a heated insulator. The electrometer (range
± 1500 VIm) (Fig. 1) is inside a separate metal casings and mounted on a metal pipe.
The height of the collector above ground is 200 cm. It is localted in the center of the
clearing.

The difference in electric potential occuring between the collector and the
Earth's surface, amplified by the electrometer, is transmitted through buried cables to
the digital recording logger installed in the pavilion.

The radioactive collector and electrometer have been constructed in the Obser­
vatory. The electrometer is characterized by a very high input resistance (10" 2) as

cated at the edge of the clearing: the administrative building and the measurement pa­
vilion of the station.

The postal address is the following:
Obserwatorium Geofizyczne Instytutu Geofizyki PAN,
ul. Brzozowa 2, 05-402 SWIDER, POLAND
e-mail: SWIDER@igf.edu.pl

The instruments and their location
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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 I . Mean monthly values calcu­
lated 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), am­
plitudes (Amp.), and type of weather (symbols explained on page 10). 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 mis, the field value was negative
or exceeded 1000 V/m. The hourly mean values in column A, i.e., for fair-weather pe­
riods, 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 elec­
tric 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 (610"630", 12%10"-1230, 1810"-18'30" GMT). The daily means and
monthly means M were calculated on the basis of these data. The meteorological ta­
bles (three for each month) contain the following elements measured three times a
day (600"%, 12"00", 18"00" GMT): air temperature, relative humidity, atmospheric
pressure, vapour pressure, saturation deficit, direction and velocity of wind, cloudi­
ness and type of clouds. The vapour pressure and saturation deficit were calculated
from psychometric tables. In January, February and March 2005 no sunshine duration
data are available.

Since January 1989 the cloudiness has been measured in the scale 0 to 8. 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 daily
means M of temperature were calculated as average values of air temperatures meas­
ured two times a day (6", 18" GMT) and Max and Min values. The daily means M of
relative humidity H were calculated from the formula:

-7­

M=(2xHI6] +HI2"J +HI8"J/4.
The monthly means M were calculated from daily means.

The tables beginning on page list the timing (in GMT) and intensity of
other meteorological phenomena; the international meteorological symbols are used.

In 2005, atmospheric electricity and meteorological observations, as well as the
data treatment, were carried out by M. Kubicki, W. Kozlowski, D. Jasinkiewicz, and
G. Gawrysiak. The material was prepared for publication by M. Kubicki.

Received: April 14, 2006

Accepted: August 8, 2006
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Annual mean values (for the fair weather) ofelectric elements.

COORDINATES OF THE STATION

LOCATION OF INSTRUMENTS

Barometer

Instruments in meteorological shelter

Anemometer

Rain-gauge

Radioactive collectors

Aspiration condenser of the conductivity set

Photoelectric condensation nuclei counter

h= 100 m

7.0

2.0

16.9

1.0

2.0

1.0

1.0

Height
over ground

[m]

107

102

Height
a.s.l.
[m]

2=21°15' Ep= 52°07' N

Air conductivity (positive) Electric field strength
Year ·10 7"pot'm'] Vim
1958 55 143
1959 92 88
1960 60 90
1961 so 109
1962 90 87
1963 110 101
1964 75 84
1965 60 143
1966 46 116
1967 34 175
1968 33 166
1969 36 179
1970 35 192
1971 48 202
1972 46 228
1973 39 224
1974 46 254
1975 49 265
1976 43 285
1977 40 245
1978 31 217
1979 28 343
1980 30 258
1981 29 313
1982 32 305
1983 32 216
1984 29 192
1985 22 198
1986 39 162
1987 25 191
1988 21 227
1989 25 252
1990 24 258
1991 22 271
1992 26 262
1993 25 302
1994 24 298
1995 24 273
1996 24 276
1997 25 306
1998 22 305)999 16 308
2000 24 311
2001 23 277
2002 28 277
2003 24 242
2004 26 250
2005 25 245

Note: The yearlymeanswere calculated fromonthly means for the fair weather.
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