IV International Conference
“Scientific-Research Cooperation between
Vietnam and Poland” (POL-VIET)

20 - 22 November 2017

AKADEMIA GORNICZO-HUTNICZA 1M, STANISEAWA STASZICA W KRAKOWIE
AGH UNIVERSITY OF SCIENCE AND TECHNOLOGY

POL-VIET
2017

",
.
o
,
-




INTERNATIONAL

CONFERENCE
SCIENTIFIC-RESERCH COOPERATION

BETWEEN VIETNAM AND POLAND

X

Relative secular variations of the
geomagnetic field along the Zgorzelec -
Wizajny profile, Poland

Anna Wojas?, Teresa Grabowska!, Mateusz Mikotajczak?
LAGH University of Science and Technology

?Institute of Geological Sciences, PAS

awojas@agh.edu.pl

O

www.agh.edu.pl



Annual Change, Total Magnetic Intensity, Epoch 2015.0

Poland
33 nT/year
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T
The study of relative secular variations of total

magnetic intensity of the geomagnetic field

Prof. Stanistaw Matoszewski (1921-2000)

Zgorzelec-Wi zajny 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-Wizajny profile
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Location of the Zgorzelec—Wizajny magnetic profile
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------ quasiplatform quartzites and

------ quartzitic sandstones complex

- rapakivi-like granitoids

.. . . .| anorthosite massifs

- metamorphic-igneous complex

metamorphic folding zones

- granitoid massifs
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Total intensity magnetic anomaly map of Poland

17°E b Z1°E 23°E
AT [nT]
~200 -100 -50 <25 0 2550 100 200 400

56°E

according to
sn Petecki &
Polechonska,
2017

54°N

53°N

152°N

51°N

50°N

49°N

15°E 17°E 19°E 21°E 23°E



Methodology of survey

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

1 60
AT . = —
5 6021:

T - time of measurement in GMT (Greenwich Mean Time)
At - time correction related to the difference in longitude between measurement
point and the Belsk Observatory

T obs,n,(r+A r)

—‘T Belsk.7

2. Linear approximation of definitive values of relative secular
variations

W (t) =b [t+a
3. Graphical illustration of slope coefficient

b, = a(ATn,t)
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Changes in time of the
relative geomagnetic field
values AT, ; in individual

secular points of the
Zgorzelec-Wizajny profile

AT,
mean values of AT, ; 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)

linear approximation of AT, ,

W (t)=Db, [t+a,

b, =3(AT,)  [nT /rok|
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O(ATn) [nTlyear]
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1.6
1.2
0.8
0.4

-0.4
-0.8
-1.2
-1.6

-2.4
-2.8
-3.2
-3.6

W“)‘\

[
|
I

400
l

500

I 60Gm

1234 5 6 7 8 9 101112 14 1547 18 Wi 1966-2005
L | | N
- | | | -

—  region of Variscan foldings

Polish Basin

Dobrzyn
massif

Ciechanéw Warmia

Zone

branch |

O

Mazury
complex

www.agh.edu.pl
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1.6

O(ATn) [nT/year]

Relative secular variations along the Zgorzelec-Wizajny profile
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6 Summary

m 1.The character and dynamics of the relative secular variations
m m 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/yeatr.

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-Wizajny 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-Wizajny profile is unique and should be
continued.

6. The observations may be a supplementation to magnet
observations conducted by the Institute of Geodesy and C gr&ﬁuh hin ool
Warsaw over the territory of Poland. T
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