
POLSKA AKADEMIA NAUK
INSTYTUT. GEOFIZYKI

PUBLICATIONS
OF THE INSTITUTE OF GEOPHYSICS
POLISH ACADEMY OF SCIENCES

D-29 (219)

ELECTRICITE ATMOSPHERIOUE ET METEOROLOGIE
OBSERVATOIRE GEOPHYSIQUE
DE S. KALINOWSKI A SWIDER

1987

PAKSTWOWE WYDAWNICTWO NAUKOWE
WARSZAWA-LODZ 1988



"Publications of the Institute ofGeophysics, Polish Acade­
my 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
F - Planetary Geodesy ,
G - Numerical Methods in Geophysics
M - Miscellanea

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

POLSKA AKADEMIA NAU K
INSTYTUT GEOFIZYKI

PUBLICATIONS
OF THE INSTITUTE OF GEOPHYSICS
POLISH ACADEMY OF SCIENCES

D-29 (219)

ELECTRICITE ATMOSPHERIQUE ET METEOROLOGIE
OBSERVATOIRE GEOPHYSIQUE
DE S. KALINOWSKI A SWIDER

1987

PAKSTWOWE WYDAWNICTWO NAUKOWE
WARSZAWA-LODZ 1988



Editorial Committee

Roman TE IS SEYRE (Editor). Jerzy JAN KOWSK I (Deputy Editor),
Tadellsz CHOJNICKI, Jan SLOMKA, Maria JELENSK A,

Danuta D RABER, Maria W E R N IK (Managing Editor)

I
i
I
/

ELEcTRCITE ATMOSPHERIQUE ET MeroROLOGIE

OBSERVATOIRE GEOPHYSIOUE DE S. KALINOWSKI A SWIDER

Editor or Issue

Jan SLOMKA

Stanislaw WARZECHA

Institut de Geophysique de l'Academie Polonaise des Sciences,
Varsovie

Printed in Poland

© Copyright by Parstwowe Wydawnictwo Naukowe, Warszawa 1988

Wykonano z oryginal6w tekstowych.
dostarczonych przcz lnstytut Geofizyki PAN

Editorial Address

lnstytut Geofizyki Polskiej Akademii Nauk
uL Pasteura 3, 02-093 Warszawa, Poland

Avant-propos

la presente publication contient les resultats de l'enregis­
trement de certains elements de l'electricite atmospherique et
ceux des observations diurnes (24 h) des prlncipaux facteurs mete­
orologlques, effectuees a l'Observatoire ~ophysique Stanislaw Ka­
linowski de l'Academie Polonaise des Sciences, a Swider. Les mate­

riaux se rapportant aux annees 1957-1985 ont ete publies dans les
numeros 16, 19, 20, 22, 25, 29, 33, 34, 38 des Travaux de l'Obser­

vatoire Geophysique de Stanlslaw Kallnowski de l'Academle Polona­

ise des Sclences a Swider ainsi que dans les·numeros 23, 28, 38,

44, 53, 63, 77, 80, 92, D-2 (104), D-6 (121), D-8 (131), D-10 (140),

D-12 (148), D-14 (151), D-16 (158), D-17 (168), D-19 (177), D-23

(190), D-24 (194), D-27 (209) des Publications of the Institute of
I 'Geophysics, Polish Academy of Sciences.

la topographie du village de Swider et l'emplacement des in­
strunents de mesure dans l' Observatolre,. ont ete decri ts en detail
dans les numeros precedents de Electricite Atmospherique et Meteo­

rologle Observatoire Geophysique de St. Kalinowski a Swider. On y

trouvera egalement la description complete des instruments utilises,
des methodes de mesures et de traitment des donnees.

En 1986, les mesures de l'electricite atmospherique et des e­
lements meteorologiques ont ete realisees par: S. Warzecha, V. Ko­
zloski, D. Jasinkiewicz, E. Chmurzyriska, S. Bania et G. Szubska.
routes les personnes susmentionnees ont pris part a l'elaboration
et au depouillement des materiaux. L'impression des materiaux a ete
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preparee par S. Warzecha. Le chef du f.aboratoire de I'Electricite

Atmospherique de l'Instltut de G6ophysique a Varsovle, S. Hlchnow­

ski, ont assur-6 la coordination de l'ense■ble des travaux.
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Introduction

The present issue contains the results of recordings of some
elements of atmospheric electricity and dally observations of major
aeteorologlcal factors, noted at the St. Kalinowski Geophysical Ob­
servatory of the Polish Academy of Sciences at Swider. Data for the
years 1957-1985 have been published in Prace ObservatorlUIII Geof1zy­

cznego Jm. St. Kalinowskiego v Swidrze (Nos.. 16, 19, 20, 22, 25, 29,

33, 34, 38) and ln Publicatfons of the Inst1tute of Geophys1cs, Po-

11sh Academy of Sc1ences, previously Hater1aly 1 Prace (Nos. 23, 28,

38, 44, 53, 63, 77, 80, 92, 0-2 (104), D-6 (121), 0-8 (131), 0-10

(140), 0-12 (148), D-14 (151), D-16 (158), D-17 (168),. 0-19 (177),

0-23 (190), 0-24 (194) and 0-27 (209), respectively.

The topography of Swider village and location of measuring in­
struaents at the Observatory have been described. hi detail in the
previous issues of the Electr1clte Atmospherlque et Heteorologle

Observatolre Geophys1que de St. Kal1nowsk1 a Sider. The thorough
description of the instrument used, methods of measurement and data
treataent can also be found there.·

In 1986, the atmospheric electricity and meteorological ob­
servations, as well as the data treatment, were carried out by S.

Warzecha, W. Kozlowski, D. Jasinkiewlcz, E. Chmurz:ynska, S. Bania
and G. Szubska. The material vas prepared for publication by S. Wa­

rzecha. The project was supervised by S. Hlchnowskl, head of the
at110spheric electricity section of the Institute of Geophysics.
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REI.En DBS SDIBOLES IRTERNilIOif.&Dl'.
IRTERN.lTIOlU.L SYKBOI.8 USED

• Pluie - rain
Puie passagere - shonr ot ra.1.n

9 Brine - drizzle
* Beige - snow
V Beige passagere - shower ot 11110W
"tJ. Neige granuleuse - granular mow
t G:r:esll mou - sott hall
D Gresl gros - small hall
A Pluie glaciale - grains of ice
A G:rele - hall
.; Pluie accompagn,a de neige - aleet

- AJ.guilles de glace - ice needles
-o. Rosee - dew
L.J Oivre - hoar frost
/ Geles blanche - sott rime
,-J Verglaa - glazed frost
l,_1 Verglae eur le sol - glazed frost OD the g1'0IDld

4- Tou:mente de neige - snow-storm

t Tourbillon de neige pres du sol - drifting snow {near the ground)
Tourbillon de neige a une certaine altitude - drifting 11110w {high up)

_o , ,= Brume moderee - moderate tog
. l

Brue epaisse - heavy !og
_2 , ~= Brume tree epaisse - ve-ry heavy fog

B:nme au ras du sol - ground tog
Brouillard - mist
Brouillard au ras du sol - ground mist

00 Jfuage de pouasiere - haze
R Orage - thunderstom
(('{) Orage lointain - distant thlmderstom
( l?clair - lin8htD1Dg
EB Balo autour du soleil - solar halo
D Halo auteur de la lune - lunar halo
(D Couronne solaire - solar corona
u Couronne lunaire - lunar corona
n Al:'C-en-ciel - :z:ainbow

-..6J J.urore - aurora

SDDOLES IJftE111mue LE TllllPS - TDIB lfO'lilIOif

D entre u/1 et h TGr between 1e' and l GT

a entre e et d1 TGr between e and 1?" GE

p entre 12" et u/1 TJIGr between 1a° and 1e GMT

DP entre 1s" et 2w" TIIOr between es and aw" GT

Da entre ab et l TIIGr between ab aDd 6h GE

TABLEAUX - TABLES
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1987

Date l II III •
l 5400 18200 4100 9200
2 16900 13600 1.4600 15000

' 26000 23500 6200 18600
4 7000 1.4600 19600 13700
5 18200 18300 7600 1.4700
6 l.9600 16900 8400 15000
7 10900 19600 '5500 22000
8 54700 48000 ll800 38200
9 8700 26000 ll700 15500

10 21000 21000 18200 20100

ll 9400 13000 9400 10600
12 ll.400 16400 13000 13600
13 8700 18900 20400 16000
14 (30000) (34500) (13200) (25900)
15 17500 18900 16400 17600
16 28000 34500 21000 27800
17 18200 29000 24000 23700
18 18:,00 27000 10100 18500
19 20300 25200 24000 23200
20 29000 35500 31000 31800

21 45000 48700 21800 '8500
22 28000 48000 '4500 36800
23 30000 24500 19300 24600
24 8700 8700 17900 11800
25 3600 7300 4500 5100
26 8700 22500 42000 24400
27 17500 39500 19600 25500
28 20300 23500 17500 20400
29 24500 21000 23500 23000
:,0 51000 51000 16900 39600
31 27000 40500 23500 :,0:,00

• 20800 26100 18100 21700

Date I II m •
l 10900 23500 10100 14800
2 29000 24200 22500 25200, 21000 21800 23200 22000
4 (32000) 39500 52700 (41400)
5 24500 18200 21000 21200
6 26000 22500 9400 19300
7 8700 15600 3600 9300
8 12200 13000 760o 10900
9 1l800 18900 12600 14400

10 12200 1.4600 7700 ll500

ll 24000 8400 6700 13000
12 21000 10900 10900 14300
13 10900 2ll00 ll800 14600
l4 10100 15100 15200 13500
15 5800 9800 4500 '700
16 8000 10900 15800 ll600
17 9800 9400 6400 8500
l8 21000 22500 15200 l.9600
19 19600 28000 ll800 19800
20 8700 15500 10100 10800

21 10900 24500 l.9600 18,00
22 8700 15700 8400 10900
23 21000 15200 18900 18400
24 20300 29000 17500 22'00
25 21000 26000 16900 21300
26 21800 24200 40500 28800
27 20300 46500 25200 30700
28 16900 28000 8700 17900

• 16700 20400 15500 17500



lara - larch

- 33 ­
IICIIID DI JOUDX JS COIIIDSA!I<lr

Pu 1au? D'irR

IUDIJl 01 COIJIDWIOI IVCJJ.n
PR 1aw' or iIR

198'7 Avril - April

Date I II Ill JI

l 21000 13600 14600 16400
2 19600 24000 34500 26000

' 15700 23200 .21800 20200
4 18900 19600 10500 16300
5 18200 19600 24500 20800
6 21000 13600 18200 17600
7 16800 18900 14000 16600
8 20300 8000 24000 17400
9 18200 40500 14600 24400

10 16900 29000 24200 23400

ll 45000 46500 28000 39800
12 22500 27000 24000 24500
13 22500 29000 20300 23900
14 7300 16200 19600 14400
15 32000 14200 :,eooo 28100
16 16400 18200 31000 21900
17 23200 13200 9400 15300
18 18300 15600 11400 15100
19 14600 12600 40100 22400
20 10100 ll700 10900 10900

21 11700 10200 15100 12300
22 12600 22500 ll800 15600
23 24200 12200 18200 18200
24 17500 14600 5600 12600
25 18200 10900 7700 12300
26 22500 21800 12600 19000
27 19600 45000 16900 27200
28 22500 39500 10100 24000
29 14100 29000 19600 20900
:,0 21800 48000 28000 32600
31 10900 11300 4700 9000

JI 19200 21900 18800 20000

Date I n III JI

1 15800 10900 11700 12800
2 10900 22500 13500 15600
3 16900 20400 7400 14900
4 9400 10900 6100 8800
5 8400 12600 8700 9900
6 8000 9800 6700 8200
7 8700 16900 18900 14800
8 29000 18900 16200 21400
9 26000 16400 21800 21400

10 22500 12600 13500 16200

11 9800 15600 15100 13500
12 9400 8700 16900 11700

• 13 18900 18900 51000 29600
14 9800 12600 14600 12300
15 18200 21000 17500 18900
16 28000 18200 13300 19800
17 15100 8400 16400 13300
18 19600 35500 8000 21000
19 22500 54000 15800 30800
20 15600 52500 8700 25600

21 9800 18200 5100 ll000
22 6400 14600 13500 11500
23 21800 22500 16900 20400
24 18200 24000 8000 16700
25 31000 18900 22500 24100
26 :,eoo 8000 4000 5300
27 8700 9400 11800 10000
28 21800 20300 21000 21000
29 22500 60500 32500 38500
:,0 17500 70500 22500 36800

• 16100 22100 15300 ° 17800
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1987 Guin - June

Date I II III •
l 13000 26000 57000 32000
2 13500 26000 12600 17400
3 7000 5800 4100 5600
4 9000 33500 7400 16600
5 12600 5400 13500 10500
6 9400 9000 7400 8600
7 8700 5600 4000 6100
8 8000 21900 4000 11300
9 25000 48000 8700 27200

10 8700 62000 21000 30600

11 6200 29000 8000 14400
12 14600 37000 14600 22100
13 17700 70500 9000 32400
14 16900 10600 7400 11600
15 13500 21000 18200 17600
16 10200 7300 9400 9000
17 4900 5400 10200 6800
18 llBOO 21000 10500 14400
19 15100 13000 8700 12300
20 8400 16800 8700 11300

21- 18200 12200 10900 13800
22 6200 4700 6500 5800
23 4300 4000 10100 6100
24 11300 18200 10200 13200
25 9800 32000 8000 16600
26 12600 28000 19600 20100
27 2lBOO 20-400 22500 21600
28 9400 12200 5900 9200
29 13200 21000 8000 14100
:,0 6700 8000 12600 9100
31 4100 7000 7000 6000

• ll:,00 20700 ll800 14600

Date I II III )I

l 8400 13600 9400 10500
2 6400 5600 9400 7100
:, 6700 5600 14100 8800
4 16400 13200 8700 12800
5 18200 11800 7400 12500
6 4500 8000 6200 6200
7 8400 42000 13900 21400
8 14600 8400 8400 10500
9 8400 12200 ll.400 10700

10 8400 6700 6700 7:,00

11 7000 9400 4300 6900
12 14600 36000. 12600 21100
13 8700 10100 6800 8500
14 5800 10900 8400 8400
15 10500 7400 8400 8800
16 4700 6400 5200 5400
17 6100 12200 5600 8000
18 7000 20300 8700 12000
19 19600 21800 18200 19900
20 9000 22600 14600 15400

21 5400 5100 7400 6000
22 9800 4900 11000 8600
23 5400 14600 7300 9100
24 12000 14600 10100 12200
25 5100 8700 5600 6500
26 17600 26000 22500 22000
27 10100 23500 5400 13000
28 4400 21000 7400 10900
29 14000 14100 12600 13600
:,0 9000 10100 5200 8100

)I 9500 14200 9400 11000
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1987

Date I II III •
l 13500 6700 6700 9000
2 4300 6100 5200 5200

' 6700 4300 10100 7000
4 7000 4300 6700 6000
5 5600 14000 5000 8200
6 8000 4300 12600 8300
7 12600 21000 16900 16800
8 19600 25000 10100 18200
9 7000 9000 9800 8600

10 9400 15800 12600 12600

11 6400 16400 11800 11500
12 6700 7300 4500 6200
13 7000 8700 5100 6900
14 14600 16600 10600 13900
15 8400 10100 7300 8600
16 13000 6700 9400 9700
17 10900 14100 7700 10900
18 4500 6200 6100 5600
19 4300 4300 5600 4700
20 7700 4300 11400 7800

2l 12600 12200 6700 10500
22 4300 21000 6800 10700
23 12600 6700 6700 8700
24 19600 11700 13500 14900
25 6400 7,00 11400 8400
26 21000 17600 8000 15500
27 10200 25200 7400 14300
28 4700 13200 5600 7800
29 7400 29000 7000 14500
30 12200 13700 17000 14300
31 11700 8700 8700 9700

JI 9700 12000 8800 10200

Date I II III II

l 7700 32000 101.00 16600
2 4700 5600 10600 7000
3 4100 14600 9000 9200
4 7000 10900 7300 8400
5 9000 10900 11400 10400
6 8000 17600 9400 11700
7 9400 21800 9400 13500
8 5600 13500 15100 11400
9 8700 14100 14600 12500

10 7400 5400 5600 6100

11 6400 12200 5600 8100
12 7000 12600 10900 10200
13 11400 14600 9400 11800
14 15900 11800 10600 12800
15 5100 4300 7000 5500
16 3800 4700 11400 6600
17 12600 20400 20300 17800
18 10900 7000 13200 10400
19 11700 13500 8400 11200
20 5600 5000 4200 4900

2l 5600 7200 19600 10800
22 17200 54000 19600 :,o:,oo
23 5000 22500 25200 17600
24 10500 24000 15100 16500
25 11300 35500 16900 21200
26 19600 32300 11700 21200
27 18900 13500 25000 19100
28 11800 9800 7000 9500
29 4900 22500 10500 12600
:,o 5600 5600 12600 7900
31 5900 16400 13800 12000

JI 9000 16000 12300 12400
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1987 Octobre - October

Date I II Ill JI

l 10100 26000 16200 17400
2 33500 55500 24200 moo
' 24200 12200 10500 15600
4 12600 4900 5600 7700
5 7600 14600 16800 13000
6 4700 28000 4700 12500
7 8700 20300 7600 12200
8 7300 16400 13000 12200
9 14000 38500 17000 23200

10 12600 6700 46500 21900

11 7300 8000 22500 12600
l2 9000 18900 uooo 13000
13 5000 10900 10200 8700
14 12200 15300 8700 12100
15 9800 18200 12600 13500
l6 11400 21800 12600 15300
17 21000 54000 16400 ,0500
l8 19600 (41900) 11700 (24400)
19 7600 5400 17600 10200
20 8400 ll800 7000 9100

21 7700 15200 14600 12500
22 20,00 34500 11700 22200
23 69300 13500 43500 42100
24 13600 8000 5200 8900
25 22500 18200 10900 17200
26 13600 15600 24000 17700
27 8000 6400 6700 7000
28 4500 13600 10900 9700
29 14100 20,00 19600 18000
30 15600 21100 13200 16600

II 14500 19900 15100 16500

Date I II III JI

l 16400 8400 15600 13500
2 28000 37000 32000 32300
3 8700 11800 31000 .17200
4 19600 ,0000 16400 22000
5 19600 48000 16800 28100
6 16400 52500 8400 25800
7 21000 33500 16400 23600
8 18200 24500 9400 17400
9 45000 43500 42000 43500

10 24700 11,00 6700 14200

11 8000 2800 0 7300 14400
12 12200 25000 7300 14800
13 10900 20300 11800 14300
14 6200 15100 13600 11600
15 14900 6700 10500 10700
16 12600 34500 12600 19900
17 7600 33500 10100 17100
18 5600 6100 9800 7200
19 31000 12600 14700 19400
20 19600 21000 15100 18600

21. 16400 26000 14600 19000
22 13200 22500 10100 15300
23 22500 19600 14600 18900
24 21000 21000 16900 19600
25 11700 12200 9000 11000
26 12200 29000 18900 20000
27 ·17500 13600 9400 13500
28 16900 37000 12600 22200
29 20400 33000 10200 21200
30 19600 22500 11800 18000
31 34500 6700 40500 27200

JI 17800 24100 15400 19100
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1987 Deebre - De0ember

Date I II III •
l 15600 16900 11700 14700
2 11400 15700 18200 15100

' 14600 18900 13500 15700
4 12600 25000 11300 16300
5 7600 18200 9000 11600
6 19400 26000 15700 20400
7 8000 16800 8000 10900
8 8700 14300 9800 10900
9 36500 40500 28000 35000

10 39500 20300 24000 27900

11 10,00 18900 9000 12700
12 48700 19600 8700 25700
13 57000 39500 16900 37800
14 11700 13500 12200 12500
15 14600 13000 23200 16900
16 21000 22500 13000 18800
17 15100 14200 5100 11500
is 9200 15200 12200 12200
19 16900 16900 12600 15500
20 8000 21800 12200 14000

21 57700 10700 18200 28900
22 19600 8700 6700 11700
23 14600 16400 14000 15000
24 25000 20300 8700 18000
25 10100 . 17100 10900 12700
26 18200 16400 26000 20200
27 19600 9400 4700 11200
28 3600 7300 2900 4600
29 5600 9800 20300 11900
30 10900 13600 13500 12700

• 19000 17900 13300 16700

Date I II III •
1 ll800 17500 11700 13700
2 6400 6100 4000 5500
3 10100 30000 19600 19900
4 24500 18200 8700 17100
5 4300 7600 6700 6200
6 10500 14000 10900 11800
7 12600 17500 11800 uooo
8 14600 15100 7300 12300
9 7300 16400 8400 10700

10 16400 16800 8300 13800

11 11400 22500 8000 uooo
12 13600 22500 14600 16900
13 13300 12600 8000 11300
14 20300 28000 26000 24800
15 12600 14000 9800 12100
16 5600 15100 7300 9300
17 21000 27000 7000 18300
l8 19600 45000 18900 27800
19 10600 21800 11700 14700
20 12600 24000 12600 16400

21 7400 14600 13500 11800
22 11300 17500 16400 15100
23 15200 18900 8700 14300
24 18200 :,0000 13300 20500
25 5600 8000 5200 6300
26 16400 21800 8000 15400
2T 5000 7000 4700 5600
28 13600 10500 12600 12200
29 28000 29000 8000 21700
:,0 6400 10900 6400 7900
31 11700 14600 24500 16900

• 12800 18500 11100 14100
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a 10 IO IO 10.0 .. .. .. 0 » ,%%...4%, 94', 4"...4" a+-»o
IJ IO ' IO 9.1 •• "" .. 0,4 9 .3", .1-4
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ZI ,._, 96,4 93,2 ,.,I O,J 0,1 1.1 1,9 1.1 Ll 0,1 LO -o., 6.1 .., 5,7 ,.. " " t1 ll 9a ' I .. ' - 1 .0
I) "·' 102,6 :ao,., 101.4 0.5 .,.t -LO -4,1 -2$ l,1 4,7 ,.. •U.1 ,.1 ,., 3,6 33 " 71 " ., IO

- l
.. I n I LO

24 11o,4 110,4 :ios., 11o,1 .... , -1,1 -1.l ·t,4 ..., .... .... 7,l •lJ,1 ,.o J.O ,.a J.1 ., 17 " II n - l ... ' r3 ' ,..
15 10I.I 10I.J . :ao,.a 10l.1 ..., -,., -o., el,4 •L4 -0.1 -C.l 1,1 -14,0 3.9 4.7 S.l 4,6 t1 ., 71 " II • 1 ... ' - I LJ
II 111.3 u,., uo., 119.1 -C.1-14.l .... -u., ,0 •1.4 +l44 u.o -19.4 1.1 1+4 1.7 1.1 7' 17 ,. 6a " - 1

D I 0 0 l,O
l1 uo., llLS 106.3 llLS -14.C •U.J 1.1 l,9 -6.7 Ll -U.1 17,1 -20,9 LO Ll 1.4 Ll ,. ., n 44 u - l II ' ... l 1.9
z "·" 9z :ioc.o :ioo.7 -LI -Ll 1.J ... , -LO 1.1 -4,J ,.,

➔-·
,.. 5.7 LI '-' " 9 ., 63 1' .. 1 - l • l 1.1

• lOJ,I 103.3 :IOJ.l :IOJ.4 -LO -LI 1.1 -0.1 -o., Ll .,., ,.. -1,$ ,., 5,1 ,.o ,.. 17 ,. 7J ., ., 1.5 LJ 1.1 1.1

.,..
o



UIT-•--
llhuNlU hreipi­ ea.he.... clod iudas lafli........... ...... de eigo
lo-10) type et slow

,_,,._ - --·tat on torr --... 1u ii' • ,. 1 ii' C..l C..l
1 JO JO JO 14. 0 .. .. .. 0.0 ,. o.'i"-2... , %,%, 4%.7, .o,u....1, ,3,°
2 ' 0 • LO 01 . ,. =.s°
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12 JO 10 10 lG.O .. • • .., ' %...30, ...°, %%3%, .913-3+%, %a%s°,-s°
D ' ' 1 4.9 .. 0, ... 0.4 ' .%...3' ".37, 97...+, .%...1+", a3".±%, .%"%3s, .'...a4"
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K "·' ,,.. 100.4 99,9 1.7 ,., ,., ,., ,.. 6.1 1,% .., O.J 7,1 .. , t.l ,z " ,. ,, 100 fl • 1 ISi I • 1 l.J
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