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Annual Change, Total Magnetic Intensity, Epoch 2015.0

https://www.ngdc.noaa.gov/geomag/WMM/data/WMM2015/WMM2015_F_SV_MERC.pdf

Poland
33 nT/year



The study of relative secular variations of total 
magnetic intensity of the geomagnetic field

Prof. Stanisław Małoszewski (1921-2000)

Zgorzelec-Wi żajny profile
the 700 km long profile crossing the area of Poland
167 secular points separated by about 4 km

1966
31 secular points

2003 
27 secular points separated by about 22 km

Surveys between 1966 and 2016 �

51 measurement series !



Location of secular points 
along the Zgorzelec-Wiżajny profile 

EEC East European Craton
PLZ Palaeozoic Platform of Central 

and Western Europe

Teisseyre-Tornquist Zone (TTZ)
after Narkiewicz et al., 2015

Variscan Deformation Front (VDF)

secular points

fot. A. Wojas

Annual surveys of TMI,
proton magnetometer, 

0.1nT sensitivity.



Location of the Zgorzelec–Wiżajny magnetic profile



http://io9.gizmodo.com/5060911/magnetic-anomaly-map-of-the-world

Magnetic Anomaly Map of the World



Total intensity magnetic anomaly map of Poland

according to 
Petecki & 
Polechońska, 
2017



Methodology of survey 
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τ - time of measurement in GMT (Greenwich Mean Time)
∆τ - time correction related to the difference in longitude between measurement 
point and the Belsk Observatory

1. The definitive value of relative secular variation (∆Tn,t) in a secular 
point (n) in the year (t) is an average value of reduction results

nnn atbtW +⋅=)(

2. Linear approximation of definitive values of relative secular 
variations

3. Graphical illustration of slope coefficient
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∆Tn

mean values of ∆Tn,t in the period 1966-
2016 for individual secular points 

grey background 
periods of time (1980-1990 and 2000-2005), 
when systematic changes of total magnetic 
intensity in Central Europe have been 
observed (Welker, 2007)

Changes in time of the 
relative geomagnetic field 
values ∆Tn,t in individual 

secular points of the 
Zgorzelec-Wiżajny profile
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linear approximation of ∆Tn,t

( ) [ ]roknTTb nn /∆= δ



2000



Selection of time-
periods with 
different rate of total 
magnetic intensity 
changes on the 
basis of data 
collected in the 
Central Geophysical 
Observatory in 
Belsk since 1966 
(by courtesy of Jan 
Reda, IGF PAN).



1966-1979

1980-1992

1994-2016















Relative secular variations along the Zgorzelec-Wiżajny profile
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Summary
1.The character and dynamics of the relative secular variations 
correspond to the geological division of the study area.

2. The EEC area is characterized by a slower rate of the Earth's 
magnetic field changes. The relative secular variations in this region 
during the last 50 years of study amount to c. -1.0 nT/year. 

3. In the area of the Palaeozoic Platform, the higher rate of the 
geomagnetic field changes is observed. 

4. Long-term studies show that since 2000 the relative secular variations 
of the Earth’s magnetic field along the Zgorzelec-Wiżajny profile were 
low . They may correspond to the regular secular variations observed 
in Central Europe in this time.

5. The systematic recording, since 1966, of the TMI of the geomagnetic 
field along the Zgorzelec-Wiżajny profile is unique and should be 
continued.

6. The observations may be a supplementation to magnetic 
observations conducted by the Institute of Geodesy and Cartography in 
Warsaw over the territory of Poland.



A. Uhrynowski, Works of the Institute of Geodesy and Cartography 24, 2, 3-32 (1977a) (in Polish)
A. Uhrynowski, Works of the Institute of Geodesy and Cartography 24, 3 (1977b) (in Polish)
A. Uhrynowski, Works of the Institute of Geodesy and Cartography 39, 1, 87 (1992) (in Polish)
E. Welker, A.M. Żółtowski, Works of the Institute of Geodesy and Cartography 40, 1, 88, 103-118 
(1993) (in Polish)
E. Welker, Works of the Institute of Geodesy and Cartography 53, 111 (2007) (in Polish)
S. Małoszewski, Scientific Papers of the University of Mining and Metallurgy (AGH) 44 (1965)  
G. Bojdys, T. Grabowska, Acta Geophys. 55, 2, 169-181 (2007) 
N. Narkiewicz, A. Maksym, M. Malinowski, M. Grad, A. Guterch, Z. Petecki, J. Probulski, T. Janik, M. 
Majdański, P. Środa, W. Czuba, E. Gaczyński, L. Jankowski, Int. J. of Earth Sciences 104, 775–796 
(2015)
R. Dadlez, Z. Kowalczewski, J. Znosko, Kwart. Geol. 38, 2, 169-190 (1994)
S. Małoszewski, J. Jankowski, Acta Geophys. Pol. 45, 23-31 (1997)
R. Dadlez, Mapa tektoniczna kompleksu cechsztyńsko-mezozoicznego na Niżu Polskim, 1 : 500 000. 
PGI-NRI (1998)
M. Wilde-Piórko, M. Swieczak, M. Grad, M. Majdański, Tectonophysics 481, 108-115 (2010)
A. Koblański, Scientific Papers of the University of Mining and Metallurgy (AGH) 5, 92-93 (1989) (in 
Polish)
J. Szewczyk, D. Gientka, Geol. Quart., 53, 1, 125–140 (2009) 
M. Plewa, S. Plewa, D. Poprawa, A. Tomas, Geothermal Atlas of Europe (1992)
Z. Petecki, O. Polechońska, Geological Quarterly, 61 (2017)

Websites:
https://www.ngdc.noaa.gov/geomag/WMM/data/WMM2015/WMM2015_F_SV_MERC.pdf
http://io9.gizmodo.com/5060911/magnetic-anomaly-map-of-the-world

Literature



Thank you for attention.

awojas@agh.edu.pl


