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Abstract. Magnetic variations shows different records at each observatory. They de-
pend mainly on the latitude of the observatory and the local time. This paper reports the
definitive geomagnetic data obtained at Panagjurishte Observatory in 2017, prepared in
the form of local geomagnetic indices. In 2017, the Solar cycle 24 is already in his de-
creasing phase (https://www.swpc.noaa.gov/products/solar-cycle-progression). It had a
“double-peaked” solar maximum, with the first peak reaching sunspot number of 99 in
2011 and the second peak in April 2014 with 101.

Calculated indices show that 2017 had 50 days with “storm” level conditions of the
geomagnetic field but only moderate levels have been reached. Only two days, on 22
February and 08 September, picked at K-index 7. This weak activity is reasonable due
to the fact that the sunspot numbers that year continue to decline.

Verification of data quality is performed according to “IAGA guide for magnetic mea-
surements and observatory practice”.

Key words: PAG observatory, geomagnetic variations, geomagnetic activity, local geo-
magnetic indices, daily mean values, 2017.

Introduction

The Geomagnetic observatory in Panagjurishte (PAG, 24.177°EN, 42.515°N) is es-
tablished in 1937 — first on the Balkan Peninsula and unique in Bulgaria and during more
than 80 years performs absolute measurements of the geomagnetic field elements and
continuous registration of their variations (Buchvarov, 2006). In 2007 PAG observato-
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ry was equipped with digital systems for the recording of geomagnetic field element’s
variations. Three different magnetometers are installed which operates in 24/7 regime:
two tri-axial fluxgate magnetometers model FGE (DTU Space) — one of standard type in
which the three fluxgate sensors are mounted on a 12x12x12 cm?® marble cube placed on a
three legged aluminium base, and a second version, in which the marble cube is suspend-
ed in two crossed phosphor-bronze strips to compensate any tilt of the sensor foundation.
The third instrument is a three-axial search coil magnetometer used for studies on the lon-
gitudinal propagation of ULF signal (Chamati, 2020). It provides real time measurements
at a sampling period of 0.01s which are integrated at a period of 1 s.

Thus, the observatory implemented the technical requirements and was joined to
the INTERMAGNET (International Real-time Magnetic Observatory Network), which
establishes a global network of cooperating digital magnetic observatories, and facili-
tate data exchanges and geomagnetic products in close to real time. Preliminary record-
ed time series and local geomagnetic K-indices are published on the NIGGG web page
(http://data.niggg.bas.bg/magn_datal/dailymag bg.php) and automatically reported to
INTERMAGNET. The present paper provides definitive geomagnetic data which are
checked and processed to comply with the IAGA standards for observatory practices.

Local geomagnetic indices (K, A, XK) calculated
at PAG observatory

Geomagnetic irregular variations or so called geomagnetic disturbances are driven
by the solar wind. Globally, they are evaluated by the Kp-index which is predicted and
later on determined by the world data centers (Matzka et al., 2021a). It is a 3-hour qua-
si-logarithmic scale developed to measure magnetic activity ranging from 0 to 9, with 0
indicating completely quiet conditions and 9, representing extreme magnetic activity. It is
intended to measure geomagnetic disturbances outside the normal diurnal quiet time vari-
ations (Sq). In order to have a somewhat consistent scale of magnetic activity between
observatories at high latitudes, where field variations can be quite large in amplitude,
and those at low latitudes, each observatory is assigned its own set of amplitude ranges
corresponding to the various K-index levels. By definition, the K-limit scales for all ob-
servatories are proportional to the Niemegk scale (Matzka, 2021b).

The eight three-hourly K numbers (after Bartels, 1939) are calculated by a computer
code (FMI method, Sucksdorff et al., 1991) from the digital recordings of three compo-
nent flux-gate variometer FGE.

The local equivalent daily amplitude index Ak [nT] which is determined by con-
verting K —indices into eight 3-hour equivalent linear amplitudes @, and calculating the
mean value. The ranges of the individual K numbers at PAG observatory and the 3-hour
equivalent amplitude @, which is assigned for each K value are defined in Metodiev and
Trifonova, 2019. 2K is the daily sum of the eight K numbers.

The calculated local geomagnetic indices (K, Ak, 2K) at PAG observatory for 2017
are presented in Table 1.
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Table 1. Local geomagnetic indices (K, A, ZK) calculated at PAG observatory in 2017

Activity Indices
Day K Ak[nT] | =K

01-Jan-17 3 3 2 2 3 4 3 2 14 22
02-Jan-17 2 2 1 2 1 3 1 1 6 13
03-Jan-17 0 1 2 3 2 4 4 3 13 19
04-Jan-17 1 2 2 2 2 3 4 4 13 20
05-Jan-17 3 2 1 2 3 4 4 4 16 23
06-Jan-17 3 2 2 2 3 3 3 3 12 21
07-Jan-17 4 2 3 3 4 4 4 3 20 27
08-Jan-17 2 2 2 3 3 3 4 4 15 23
09-Jan-17 3 2 1 2 4 3 2 3 12 20
10-Jan-17 2 1 2 1 2 4 3 2 10 17
11-Jan-17 3 1 2 2 1 3 3 2 9 17
12-Jan-17 2 2 3 2 1 1 2 2 7 15
13-Jan-17 1 1 0 0 1 2 2 2 4 9

14-Jan-17 1 2 2 1 1 1 1 1 4 10
15-Jan-17 2 1 1 1 1 1 3 1 5 11
16-Jan-17 1 0 1 1 0 1 2 0 2 6

17-Jan-17 1 1 1 1 2 3 1 1 5 11
18-Jan-17 1 2 3 3 3 4 4 4 17 24
19-Jan-17 3 2 2 3 2 2 2 1 9 17
20-Jan-17 3 2 2 2 2 1 3 3 10 18
21-Jan-17 3 1 2 2 2 3 4 4 14 21
22-Jan-17 3 2 2 2 3 2 2 2 9 18
23-Jan-17 0 1 2 2 1 2 3 2 6 13
24-Jan-17 1 1 # # 1 0 1 1 2 5

25-Jan-17 2 2 1 1 1 0 0 2 4 9

26-Jan-17 1 1 2 3 4 5 4 3 18 23
27-Jan-17 4 3 3 3 3 4 2 3 17 25
28-Jan-17 2 2 1 1 1 1 2 3 6 13
29-Jan-17 3 2 1 2 2 2 1 0 6 13
30-Jan-17 0 1 1 1 2 2 2 3 6 12
31-Jan-17 3 2 3 3 3 4 4 5 21 27
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01-Feb-17 4 3 3 3 4 5 4 5 28 31
02-Feb-17 3 2 3 3 3 4 4 4 19 26
03-Feb-17 2 3 4 2 3 4 4 3 18 25
04-Feb-17 2 2 2 2 2 2 3 3 9 18
05-Feb-17 3 3 2 3 3 4 4 2 16 24
06-Feb-17 2 2 1 2 3 4 2 4 13 20
07-Feb-17 2 2 1 2 3 2 2 1 7 15
08-Feb-17 1 1 1 2 2 2 1 2 5 12
09-Feb-17 2 2 2 2 1 2 3 3 9 17
10-Feb-17 2 1 2 2 2 3 2 3 9 17
11-Feb-17 3 1 1 1 0 0 1 0 3 7

12-Feb-17 1 1 1 1 0 2 2 1 4 9

13-Feb-17 2 1 1 1 0 3 3 2 7 13
14-Feb-17 0 0 0 0 0 0 1 1 1 2

15-Feb-17 0 0 0 1 0 1 2 1 2 5

16-Feb-17 1 1 2 1 3 4 3 2 10 17
17-Feb-17 2 3 3 4 2 4 3 5 20 26
18-Feb-17 5 3 2 1 2 2 4 3 16 22
19-Feb-17 3 3 2 1 2 3 3 1 10 18
20-Feb-17 1 2 1 1 # # 4 1 6 10
21-Feb-17 2 1 2 2 2 2 1 3 7 15
22-Feb-17 3 2 3 7 5 3 2 1 31 26
23-Feb-17 2 2 # # # # 4 4 9 12
24-Feb-17 4 2 2 4 4 3 2 3 17 24
25-Feb-17 3 2 2 1 1 0 1 3 13
26-Feb-17 1 1 1 0 1 0 0 0 4

27-Feb-17 1 2 1 2 2 2 4 3 10 17
28-Feb-17 3 2 2 2 1 2 3 3 10 18
01-Mar-17 2 3 2 4 4 5 5 5 28 30
02-Mar-17 4 3 3 4 5 4 5 3 28 31
03-Mar-17 3 3 3 3 3 4 2 1 14 22
04-Mar-17 4 2 2 2 3 4 3 4 17 24
05-Mar-17 3 2 2 2 3 3 5 4 18 24
06-Mar-17 4 3 1 3 5 4 5 4 26 29
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07-Mar-17 2 2 3 3 3 4 4 3 16 24
08-Mar-17 3 1 2 2 3 2 4 4 14 21
09-Mar-17 3 2 # 4 3 2 4 3 14 21
10-Mar-17 2 2 3 3 2 2 1 2 9 17
11-Mar-17 1 0 1 1 1 1 2 4 6 11
12-Mar-17 3 3 1 1 2 1 1 1 7 13
13-Mar-17 0 1 1 2 1 1 0 1 3 7
14-Mar-17 1 1 1 1 2 2 2 2 5 12
15-Mar-17 1 1 1 2 1 1 2 4 7 13
16-Mar-17 3 2 0 0 1 1 2 2 5 11
17-Mar-17 0 1 1 1 0 1 1 2 3 7
18-Mar-17 1 0 0 0 1 1 1 2 2 6
19-Mar-17 0 0 1 1 0 1 2 2 3 7
20-Mar-17 0 0 1 0 0 1 1 1 2 4
21-Mar-17 2 3 4 2 2 5 5 4 23 27
22-Mar-17 4 2 2 2 4 4 5 5 25 28
23-Mar-17 4 3 2 2 2 2 1 2 10 18
24-Mar-17 1 2 2 1 3 3 1 0 7 13
25-Mar-17 0 1 1 1 1 1 0 1 2 6
26-Mar-17 2 0 1 1 1 1 1 2 4 9
27-Mar-17 2 4 4 5 5 5 6 4 39 35
28-Mar-17 3 4 2 3 3 3 4 4 19 26
29-Mar-17 3 3 3 3 3 4 3 3 17 25
30-Mar-17 3 3 2 2 3 4 4 4 18 25
31-Mar-17 4 3 3 4 3 4 3 4 21 28
01-Apr-17 2 2 2 3 2 4 3 3 13 21
02-Apr-17 2 2 2 2 2 3 1 1 7 15
03-Apr-17 0 1 2 2 2 2 0 1 4 10
04-Apr-17 2 3 3 3 3 1 1 3 11 19
05-Apr-17 2 1 1 2 2 3 3 4 11 18
06-Apr-17 2 1 1 2 3 3 2 1 15
07-Apr-17 3 1 2 2 1 2 3 3 9 17
08-Apr-17 3 3 3 2 2 2 3 4 14 22
09-Apr-17 3 3 3 2 2 3 2 2 11 20
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10-Apr-17 2 1 1 2 2 1 1 1 5 11
11-Apr-17 1 1 2 3 2 2 4 3 11 18
12-Apr-17 3 1 1 1 0 1 1 0 4

13-Apr-17 1 0 1 0 1 2 3 1 9
14-Apr-17 3 3 2 2 2 3 4 2 13 21
15-Apr-17 3 1 2 1 1 2 2 1 6 13
16-Apr-17 1 1 1 1 0 1 2 2 4 9
17-Apr-17 0 1 2 3 2 1 0 1 10
18-Apr-17 2 1 1 1 2 2 2 2 6 13
19-Apr-17 3 3 3 1 1 3 4 4 15 22
20-Apr-17 3 5 3 4 3 3 3 3 21 27
21-Apr-17 0 1 1 1 2 4 5 5 17 19
22-Apr-17 3 4 3 4 5 5 4 5 32 33
23-Apr-17 4 3 4 5 5 5 4 4 33 34
24-Apr-17 3 3 3 2 2 3 4 3 15 23
25-Apr-17 3 2 2 3 3 3 3 3 13 22
26-Apr-17 3 1 2 1 1 3 3 3 10 17
27-Apr-17 2 2 2 2 1 2 2 1 6 14
28-Apr-17 1 1 1 1 2 2 1 2 5 11
29-Apr-17 2 1 2 2 1 1 3 3 8 15
30-Apr-17 1 1 1 1 1 2 2 3 6 12
01-May-17 3 2 1 2 1 1 2 2 7 14
02-May-17 1 2 2 2 1 1 0 2 5 11
03-May-17 2 0 1 1 1 2 0 0 3 7
04-May-17 0 2 1 2 1 1 2 4 7 13
05-May-17 3 2 1 2 1 1 1 1 6 12
06-May-17 1 2 2 2 1 0 2 1 5 11
07-May-17 1 2 2 2 1 1 3 2 7 14
08-May-17 2 2 2 2 2 2 2 2 7 16
09-May-17 2 2 1 2 3 3 2 2 9 17
10-May-17 2 1 1 1 3 2 2 2 7 14
11-May-17 1 3 2 1 2 2 2 2 7 15
12-May-17 2 2 2 2 3 1 1 2 7 15
13-May-17 1 2 1 2 2 1 1 2 5 12

Bulgarian Geophysical Journal, 2021, Vol. 44

97



M. Metodiev et al.: Annual report of the observed geomagnetic activity at Panagjurishte...

14-May-17 2 2 2 3 2 2 3 3 10 19
15-May-17 1 2 2 4 2 2 4 3 13 20
16-May-17 2 2 2 2 4 1 1 1 8 15
17-May-17 2 1 2 2 1 2 2 3 7 15
18-May-17 3 3 2 1 1 2 2 2 8 16
19-May-17 2 3 2 2 2 4 3 3 13 21
20-May-17 3 3 3 3 4 4 3 3 18 26
21-May-17 2 3 2 2 2 1 2 2 8 16
22-May-17 2 1 2 2 3 2 3 2 9 17
23-May-17 1 3 1 1 2 2 3 3 9 16
24-May-17 2 2 1 1 1 0 1 1 4 9
25-May-17 0 2 1 1 1 1 0 2 3 8
26-May-17 2 1 2 1 0 1 1 0 3 8
27-May-17 1 1 0 1 2 4 3 5 13 17
28-May-17 5 5 3 3 3 2 2 1 20 24
29-May-17 1 1 1 2 3 3 3 1 8 15
30-May-17 2 3 1 2 1 1 1 1 6 12
31-May-17 1 2 1 1 2 1 2 2 5 12
01-Jun-17 1 1 2 1 2 3 3 3 9 16
02-Jun-17 2 2 1 1 1 1 1 2 5 11
03-Jun-17 1 1 2 2 3 4 2 2 10 17
04-Jun-17 1 1 0 1 1 0 0 1 2 5
05-Jun-17 1 2 1 1 2 2 1 2 5 12
06-Jun-17 2 2 1 1 1 1 1 0 4 9
07-Jun-17 1 2 1 1 1 2 0 2 4 10
08-Jun-17 1 1 1 1 1 2 1 2 4 10
09-Jun-17 3 2 1 1 1 1 1 1 5 11
10-Jun-17 2 2 1 1 0 1 1 1 4 9
11-Jun-17 1 2 2 2 4 5 5 3 20 24
12-Jun-17 2 2 1 1 3 3 2 3 9 17
13-Jun-17 3 2 2 3 2 2 1 1 8 16
14-Jun-17 1 2 1 3 3 2 1 1 7 14
15-Jun-17 2 2 1 2 1 1 1 0 4 10
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16-Jun-17 1 3 4 4 4 4 3 5 24 28
17-Jun-17 3 3 2 2 2 3 4 4 15 23
18-Jun-17 3 3 2 2 2 2 2 2 9 18
19-Jun-17 2 2 2 1 1 1 1 1 5 11
20-Jun-17 0 1 1 1 1 2 1 0 3 7
21-Jun-17 1 2 1 2 1 2 2 2 6 13
22-Jun-17 2 2 1 1 1 1 3 2 6 13
23-Jun-17 1 1 1 1 1 1 2 3 5 11
24-Jun-17 2 1 2 3 2 2 3 3 10 18
25-Jun-17 2 2 3 3 3 3 2 2 11 20
26-Jun-17 2 2 1 2 1 2 3 2 7 15
27-Jun-17 2 1 1 2 2 2 1 1 5 12
28-Jun-17 1 2 1 1 1 1 0 0 3 7
29-Jun-17 1 2 2 2 1 1 1 1 5 11
30-Jun-17 1 2 1 1 2 1 1 2 5 11
01-Jul-17 2 3 2 2 3 3 4 2 13 21
02-Jul-17 3 3 4 4 3 2 3 4 19 26
03-Jul-17 2 2 1 2 0 1 1 2 5 11
04-Jul-17 1 2 1 1 1 1 1 2 4 10
05-Jul-17 1 1 1 1 1 1 1 1 3 8
06-Jul-17 1 2 1 1 1 2 2 4 8 14
07-Jul-17 2 2 1 2 1 2 2 2 6 14
08-Jul-17 1 2 2 1 1 0 1 1 4 9
09-Jul-17 4 3 2 5 3 3 4 3 21 27
10-Jul-17 3 3 2 2 1 2 1 2 8 16
11-Jul-17 2 3 2 1 2 3 1 1 8 15
12-Jul-17 2 1 1 2 2 1 1 1 5 11
13-Jul-17 1 1 1 1 1 1 1 2 4 9
14-Jul-17 1 2 1 0 0 1 1 1 3 7
15-Jul-17 1 2 1 1 1 1 1 1 4 9
16-Jul-17 2 2 5 4 4 5 5 4 30 31
17-Jul-17 3 4 3 3 4 5 2 2 20 26
18-Jul-17 2 3 3 2 1 1 1 1 7 14
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19-Jul-17 0 1 1 1 1 2 1 1 3 8
20-Jul-17 1 2 1 2 2 2 2 3 7 15
21-Jul-17 3 3 3 2 2 3 2 2 11 20
22-Jul-17 2 2 4 4 2 3 3 3 15 23
23-Jul-17 3 2 2 3 3 3 3 4 15 23
24-Jul-17 3 2 2 1 2 2 2 3 9 17
25-Jul-17 2 2 1 2 # # # # 3 7
26-Jul-17 # # # 3 2 2 2 1 5 10
27-Jul-17 1 2 1 2 1 2 1 3 6 13
28-Jul-17 1 1 1 1 1 3 3 2 7 13
29-Jul-17 1 2 2 2 1 2 1 1 5 12
30-Jul-17 1 2 1 1 1 1 1 0 3 8
31-Jul-17 1 2 1 # 1 1 1 1 3 8
01-Aug-17 1 2 2 2 2 2 1 2 6 14
02-Aug-17 1 1 1 2 2 2 1 2 5 12
03-Aug-17 0 1 0 1 2 4 4 4 12 16
04-Aug-17 3 4 3 3 4 4 3 3 20 27
05-Aug-17 2 3 2 2 3 4 4 3 15 23
06-Aug-17 3 2 3 4 3 2 3 3 15 23
07-Aug-17 1 2 2 2 2 1 1 1 5 12
08-Aug-17 1 2 1 2 2 2 2 1 6 13
09-Aug-17 0 1 1 1 1 1 2 1 3 8
10-Aug-17 0 1 2 2 2 1 1 2 5 11
11-Aug-17 2 2 1 1 1 3 3 2 8 15
12-Aug-17 3 3 1 2 1 1 3 3 10 17
13-Aug-17 3 2 1 2 2 2 2 3 9 17
14-Aug-17 2 2 1 1 1 1 2 2 5 12
15-Aug-17 0 1 1 1 1 1 1 2 3 8
16-Aug-17 2 2 1 1 1 2 3 3 8 15
17-Aug-17 3 2 4 4 4 4 4 4 23 29
18-Aug-17 4 3 2 3 4 4 5 3 23 28
19-Aug-17 4 2 4 4 4 5 3 4 26 30
20-Aug-17 4 4 3 3 2 3 3 3 17 25
21-Aug-17 2 2 3 3 2 2 3 3 11 20
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22-Aug-17 4 4 3 2 3 3 3 4 19 26
23-Aug-17 3 3 2 3 4 5 5 3 24 28
24-Aug-17 3 3 2 2 2 2 1 1 8 16
25-Aug-17 0 1 2 1 2 1 1 2 4 10
26-Aug-17 1 1 2 1 1 2 2 1 5 11
27-Aug-17 2 1 1 3 1 3 4 4 13 19
28-Aug-17 1 1 1 1 1 1 0 1 3 7
29-Aug-17 1 1 1 2 1 3 4 3 10 16
30-Aug-17 2 2 2 1 1 1 1 0 4 10
31-Aug-17 2 4 6 5 4 4 4 3 32 32
01-Sep-17 3 2 3 4 4 2 2 4 17 24
02-Sep-17 4 4 4 3 2 3 3 3 19 26
03-Sep-17 2 2 0 2 3 3 1 2 8 15
04-Sep-17 3 3 2 2 3 3 4 5 19 25
05-Sep-17 4 3 3 2 2 2 3 1 12 20
06-Sep-17 2 2 2 4 5 3 1 4 18 23
07-Sep-17 3 4 3 3 2 1 3 6 22 25
08-Sep-17 7 4 5 5 6 6 5 4 62 42
09-Sep-17 2 2 1 2 2 0 0 0 4 9
10-Sep-17 0 0 1 1 1 3 2 3 11
11-Sep-17 3 2 2 1 2 3 3 3 11 19
12-Sep-17 2 1 2 2 3 3 5 5 19 23
13-Sep-17 6 2 3 3 2 1 2 0 17 19
14-Sep-17 3 2 2 3 4 6 4 4 26 28
15-Sep-17 4 3 4 3 3 4 5 4 25 30
16-Sep-17 4 4 3 3 4 4 3 3 21 28
17-Sep-17 2 2 2 3 5 4 3 2 17 23
18-Sep-17 4 3 3 3 3 3 3 4 18 26
19-Sep-17 2 1 1 2 1 2 3 2 7 14
20-Sep-17 3 2 2 2 3 2 3 1 10 18
21-Sep-17 1 1 2 2 2 1 2 3 7 14
22-Sep-17 1 0 2 1 1 1 3 3 6 12
23-Sep-17 1 1 1 1 1 1 3 2 5 11
24-Sep-17 1 1 1 1 1 2 3 3 7 13
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25-Sep-17 2 2 1 2 0 1 1 0 4 9
26-Sep-17 1 1 1 2 0 0 1 3 4 9
27-Sep-17 3 3 4 3 3 4 5 5 26 30
28-Sep-17 5 4 4 3 4 4 4 4 28 32
29-Sep-17 3 2 2 3 3 2 3 3 12 21
30-Sep-17 2 2 2 2 4 4 3 3 14 22
01-Oct-17 3 2 2 2 3 4 2 3 13 21
02-Oct-17 1 2 2 2 1 1 1 0 4 10
03-Oct-17 2 2 2 1 1 1 1 2 5 12
04-Oct-17 2 2 1 1 1 1 2 2 5 12
05-Oct-17 2 1 1 1 1 1 2 4 7 13
06-Oct-17 3 2 1 2 1 2 2 3 8 16
07-Oct-17 2 1 0 0 0 1 2 1 3 7
08-Oct-17 2 2 1 1 1 1 1 1 4 10
09-Oct-17 2 1 1 1 1 1 0 1 3 8
10-Oct-17 0 1 0 1 1 1 1 3 4 8
11-Oct-17 4 3 4 3 5 5 4 4 29 32
12-Oct-17 5 2 4 4 5 4 3 5 31 32
13-Oct-17 3 3 1 3 5 5 5 5 30 30
14-Oct-17 5 3 4 4 4 4 3 3 25 30
15-Oct-17 3 3 2 4 4 4 4 1 19 25
16-Oct-17 2 2 1 2 2 2 3 3 9 17
17-Oct-17 1 1 1 1 2 2 2 1 5 11
18-Oct-17 1 2 1 1 0 0 2 3 5 10
19-Oct-17 3 2 2 2 2 4 3 3 13 21
20-Oct-17 3 2 1 2 2 1 2 2 7 15
21-Oct-17 2 2 2 2 2 3 3 4 12 20
22-Oct-17 3 2 1 2 1 1 2 3 8 15
23-Oct-17 3 1 1 2 1 1 1 2 6 12
24-Oct-17 1 0 3 3 5 5 3 4 21 24
25-Oct-17 3 2 4 2 3 3 3 4 16 24
26-Oct-17 2 2 3 3 4 4 4 1 16 23
27-Oct-17 3 1 1 2 0 0 2 2 5 11
102 Bulgarian Geophysical Journal, 2021, Vol. 44




M. Metodiev et al.: Annual report of the observed geomagnetic activity at Panagjurishte...

28-Oct-17 1 1 1 1 1 2 2 1 4 10
29-Oct-17 1 1 0 1 1 1 1 0 2

30-Oct-17 1 1 0 1 0 1 0 0 2 4
31-Oct-17 1 0 1 1 2 0 0 0 2

01-Nov-17 1 1 1 1 1 0 1 2 3 8
02-Nov-17 2 1 1 1 1 2 2 3 6 13
03-Nov-17 3 2 2 2 3 1 2 2 9 17
04-Nov-17 2 1 1 1 1 1 1 2 4 10
05-Nov-17 1 1 1 1 0 0 1 1 2 6
06-Nov-17 1 0 0 0 0 0 0 1 1 2
07-Nov-17 1 2 3 3 4 4 6 5 28 28
08-Nov-17 4 4 3 4 5 5 4 5 33 34
09-Nov-17 3 3 2 # # 4 4 4 15 20
10-Nov-17 2 2 3 3 4 4 4 3 18 25
11-Nov-17 3 2 1 2 2 1 1 2 7 14
12-Nov-17 # # # # # # # # 0 0
13-Nov-17 # # # # # 2 1 1 2 4
14-Nov-17 3 3 2 1 2 3 3 3 12 20
15-Nov-17 2 2 2 3 3 4 3 3 14 22
16-Nov-17 3 4 3 2 1 2 3 3 13 21
17-Nov-17 1 1 1 2 2 0 1 1 4 9
18-Nov-17 1 1 1 1 2 2 1 2 5 11
19-Nov-17 0 1 2 1 1 1 1 1 3 8
20-Nov-17 1 0 1 1 3 2 3 4 9 15
21-Nov-17 4 3 3 2 3 4 4 4 20 27
22-Nov-17 2 2 1 2 3 3 3 2 10 18
23-Nov-17 2 1 2 3 3 2 3 3 11 19
24-Nov-17 3 2 1 1 0 1 5 4 13 17
25-Nov-17 3 1 1 1 0 2 1 0 4 9
26-Nov-17 0 0 1 0 1 1 2 2 3 7
27-Nov-17 2 2 1 1 2 1 2 1 5 12
28-Nov-17 2 2 2 2 1 1 2 1 6 13
29-Nov-17 1 1 1 1 1 2 2 2 5 11
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30-Nov-17 2 3 2 2 2 3 2 2 9 18
01-Dec-17 2 2 1 1 2 3 3 1 8 15
02-Dec-17 1 0 0 0 1 3 1 0 3 6

03-Dec-17 1 1 1 0 0 0 0 2 2 5

04-Dec-17 0 1 1 2 2 3 4 5 14 18
05-Dec-17 3 3 3 4 5 5 4 4 28 31
06-Dec-17 2 3 2 2 3 3 4 2 13 21
07-Dec-17 2 1 2 2 3 3 3 3 11 19
08-Dec-17 1 1 2 2 2 1 2 2 6 13
09-Dec-17 2 1 1 0 2 2 2 0 4 10
10-Dec-17 0 0 1 1 1 1 1 2 3 7

11-Dec-17 1 2 2 2 3 3 3 2 10 18
12-Dec-17 3 2 2 2 1 4 5 3 16 22
13-Dec-17 1 1 2 2 2 2 3 3 8 16
14-Dec-17 3 1 1 1 1 0 2 1 5 10
15-Dec-17 1 0 0 1 2 1 1 2 3 8

16-Dec-17 0 0 1 1 1 1 1 3 4 8

17-Dec-17 3 3 4 3 3 3 5 4 22 28
18-Dec-17 4 3 3 3 3 2 2 1 13 21
19-Dec-17 1 1 0 1 1 2 3 3 6 12
20-Dec-17 2 1 1 2 1 2 3 0 6 12
21-Dec-17 0 0 1 1 1 1 0 0 2 4

22-Dec-17 0 0 1 0 1 0 0 2 2 4

23-Dec-17 1 2 1 2 1 0 1 1 4 9

24-Dec-17 2 2 2 3 3 4 3 4 15 23
25-Dec-17 3 1 1 2 2 3 4 3 12 19
26-Dec-17 3 2 1 1 2 2 4 4 12 19
27-Dec-17 2 2 1 1 1 3 2 3 8 15
28-Dec-17 2 0 1 1 2 2 2 2 5 12
29-Dec-17 1 1 1 1 1 2 3 1 5 11
30-Dec-17 1 1 1 1 1 2 1 3 5 11
31-Dec-17 1 0 1 1 1 1 2 3 5 10

Error! Not a valid link.
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Definitive daily mean values of the Declination (D), Inclination (I),

Horizontal (X and Y), and Vertical (Z) field components

In Table 2 are given days with K-indices equal to or larger than 5 which means
geomagnetic storm conditions. Indices above the “threshold” value are marked in red.
For 2017 there are 50 days with K-index > 5, 7 days with K-index > 6 and 2 days with
K-index =7 (22 Feb and 08 Sep 2017).

Table 2. Days with K-index > 5 registered in 2017 at the Panagjurishte observatory

Error! Not a valid link.

DD-MM-YY | 00-03 | 03-06 | 06-09 | 09-12 | 12-15 | 15-18 | 18-21 | 21-24 | Ak [nT] | XK
26-Jan-17 1 1 2 3 4 5 4 3 18 23
31-Jan-17 3 2 3 3 3 4 4 5 21 27
01-Feb-17 4 3 3 3 4 5 4 5 28 31
17-Feb-17 2 3 3 4 2 4 3 5 20 26
18-Feb-17 5 3 2 1 2 2 4 3 16 22
22-Feb-17 3 2 3 7 5 3 2 1 31 26
01-Mar-17 2 3 2 4 4 5 5 5 28 30
02-Mar-17 4 3 3 4 5 4 5 3 28 31
05-Mar-17 3 2 2 2 3 3 5 4 18 24
06-Mar-17 4 3 1 3 5 4 5 4 26 29
21-Mar-17 2 3 4 2 2 5 5 4 23 27
22-Mar-17 4 2 2 2 4 4 5 5 25 28
27-Mar-17 2 4 4 5 5 5 6 4 39 35
20-Apr-17 3 5 3 4 3 3 3 3 21 27
21-Apr-17 0 1 1 1 2 4 5 5 17 19
22-Apr-17 3 4 3 4 5 5 4 5 32 33
23-Apr-17 4 3 4 5 5 5 4 4 33 34
27-May-17 1 1 0 1 2 4 3 5 13 17
28-May-17 5 5 3 3 3 2 2 1 20 24
11-Jun-17 1 2 2 2 4 5 5 3 20 24
16-Jun-17 1 3 4 4 4 4 3 5 24 28
09-Jul-17 4 3 2 5 3 3 4 3 21 27

16-Jul-17 2 2 5 4 4 5 5 4 30 31
17-Jul-17 3 4 3 3 4 5 2 2 20 26
18-Aug-17 4 3 2 3 4 4 5 3 23 28
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19-Aug-17 | 4 2 4 4 4 5 3 4 26 30
23-Aug-17 3 3 2 3 4 5 5 3 24 28
31-Aug-17 2 4 6 5 4 4 4 3 32 32
04-Sep-17 3 3 2 2 3 3 4 5 19 25
06-Sep-17 2 2 2 4 5 3 1 4 18 23
07-Sep-17 3 4 3 3 2 1 3 6 22 25
08-Sep-17 7 4 5 5 6 6 5 4 62 42
12-Sep-17 2 1 2 2 3 3 5 5 19 23
13-Sep-17 6 2 3 3 2 1 2 0 17 19
14-Sep-17 3 2 2 3 4 6 4 4 26 28
15-Sep-17 4 3 4 3 3 4 5 4 25 30
27-Sep-17 3 3 4 3 3 4 5 5 26 30
28-Sep-17 5 4 4 3 4 4 4 4 28 32
11-Oct-17 4 3 4 3 5 5 4 4 29 32
12-Oct-17 5 2 4 4 5 4 3 5 31 32
13-Oct-17 3 3 1 3 5 5 5 5 30 30
14-Oct-17 5 3 4 4 4 4 3 3 25 30
24-Oct-17 1 0 3 3 5 5 3 4 21 24
07-Nov-17 1 2 3 3 4 4 6 5 28 28
08-Nov-17 | 4 4 3 4 5 5 4 5 33 34
24-Nov-17 3 2 1 1 0 1 5 4 13 17
04-Dec-17 0 1 1 2 2 3 4 5 14 18
05-Dec-17 3 3 3 4 5 5 4 4 28 31
12-Dec-17 3 2 2 2 1 4 5 3 16 22
17-Dec-17 3 3 4 3 3 3 5 4 22 28
Conclusions

Continuous registration of the geomagnetic field components gives the sum of all
field contributions from the internal and external to the Earth sources. A straightforward
separation of the individual contributions is impossible and many scientific studies deal
with different aspects of this problem (Mandea nad Korte, 2010). Furthermore, there are
also effects of additional sources which could influence the magnetic records as for exam-
ple thunderstorms (Chamati and Andonov, 2021).

Approximate description of the strength of different external variations however,
are provided by geomagnetic indices. A quantitative measure of 2017 local geomagnetic
activity in the form of 3 hour K-index is published here, based upon the range of fluc-
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tuations at the PAG observatory records. Table 2 shows that the number of data having
disturbed geomagnetic field in 2017 is decreasing down to 50 (for comparison - in 2016
there were 62). The most active period began on August 31 and led to 10 stormy days
in September. The strongest events during 2017 were on 22 February and 08 September
with largest K-index 7. The observed activity is quite reasonable because 2017 is already
in the declining part of the 24" Solar cycle.

Data are checked and verified according to IAGA requirements (Jankowski and
Sucksdorft, 1996).

Secular trend of the Declination (D), Inclination (I), Horizontal (X and Y), and
Vertical (Z) field components, as well as of the Total field intensity measure in the
Panagjurishte observatory up to 2017 is plotted in the next figure:

Annual Mean Data Viewer: PANAGYURISHTE
As recorded in 2017, from all days, or data
y jump
D, range 253min , mad.point 150min g bt
> e
200 RIS E S
A
[ ettt
1000 e o e -
e
| 1. range §Tmin mid-point 3543 I
asen PRt
- L e A
600 AR
A
30|t
Hrange 3T, mid-pont 2361007 Py e ———
w000 - St T
o oy TamiEs
3000 pree= P
—
235000 T
= e
237000 2357 ey S v |
X, vange 265AT, mickpoirt 235760 s ———t e, AT gt
— g e R e S
238000 4
e
235000 - —t
A
f —r
2000
VongeATOTmidpont 104RT e ——+
15000 eI s S
gt i
1000 ettt
i
00 et —
Lo i
aromo
g ~o ——
2 range 20740 mickpoit: 398380 I
05000 AT e e e
-
a00m0 P p— ——
et
395000 et
o
300000 |y ———+—++
. range 1568nT, mid 21 |
aroo0 | 02 18580, mis pon d8352nT PR BB I
bt
" bt ————F
a0 P L S
450000 et ettt
-
lfiﬂllﬂ.fbﬂ—*—'f'_‘
1060 192 1954 109 1058 M0 1952 19 196 198 1970 1972 197 1075 1478 1080 102 a4 s 189 1300 192 19 1999 190 2000 2000 200 208 208 2010 2012 24 208
Years from 1949 10 2017

Fig. 1. Annual mean values of D [min], I [min], H [nT], X [nT], Y [nT], Z [nT] and F [nT] registered
at PAG observatory from 1948 up to 2017
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Toanen pokiaan 3a HadJII0IaBAHATA T€OMATHUTHA AKTHUBHOCT B
OocepBaropus Ilanaropuie npe3 2017

M. Metonues, I1. Tpudonora

Pesrome: 3amncure Ha MAarHUTHUTE Bapualyu 1rokKasBatT pas3JM4Hu CTOMHOCTHU U II0OBEAC-
HUE BbB Besika oocepBaropus. Te 3aBUCST OCHOBHO OT reorpadckara mupHHa Ha o0cep-
BaTOpHATA U MECTHOTO BpEME.

Ta3u crarus npeacTaBd OKOHYATCIIHUTE '’COMAariuTHU OJaHHH!, IMOJYYCHU B o6cep—
Batopus [lanartopuiie npe3 2017 r., U3roTBeHU o7 popMara Ha JIOKAJIHUA T€OMArHUTHH
unjgekcu. [Ipe3 2017 r. CrpHYCBHSIT HIUKBIT 24 Beye € B CBosiTa HamassiBaina dasa (https:/
www.swpc.noaa.gov/products/solar-cycle-progression). Toii ce xapakrepusupa ¢ JIBOCH
CITBHYEB MAaKCUMYM, KaTo IpHU II'BPBUS MUK € JOCTUIHAT Opoil Ha cabHYEeBUTE MeTHA 99
npe3 2011 r, a BpB Bropus nuk mnpe3 anpui 2014 . 6post Ha netHarta € 101.

W3uucnenure nHaeKcH mokasear, ye npe3 2017 1. uma 50 aHu ¢ ycnoBus, onpee-
JISIIIM HHUBO ,,6yp§1“ Ha r€OMarHuTHOTO IIOJIC, HO Ca JAOCTUTHATU CaMO YMCPCHH HHUBA.
Camo nBa 1iHH, Ha 22 deBpyapu u 08 centemBpu 2017 r, e u3uncien K-unnexe 7. Tosa e
04YaKBaHO U pa3dupaemMo nopaau (axra, ue OposiT Ha CITbHUEBHUTE IETHA ITPE3 Ta3u YacT
ot CirbHYEBHSA LUKDBJ OpOABbJI’KaBa Jia HaMaJisBa.
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