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Abstract. Presently, in the era of Internet communication the preliminary time series
(INTERMAGNET’s reported data) acquired in geomagnetic observatories are available
in near-real time, while the final absolute time series (definitive data) are disseminated
with many months delay, being subject to many checks. This paper reports the defini-
tive geomagnetic data obtained in Panagjurishte observatory in 2015, prepared in the
form of local geomagnetic indices and absolute time-series of daily mean values plots.
Calculated indices show that 2015 has quite disturbed geomagnetic field reaching K=8.
This is reasonable due to the fact that it is in the middle of the 24th So;ar cycle when
the Sun is in its most active period. Verification of data quality is performed according
to “IAGA guide for magnetic measurements and observatory practice”.

Key words: PAG observatory, geomagnetic variations, geomagnetic activity, local ge-
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Introduction

The Geomagnetic observatory in Panagjurishte (PAG) is established 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 observatory was equipped with digital
systems for the recording of geomagnetic field element’s variations. Thus, the observa-
tory implemented the technical requirements and was joined to the INTERMAGNET
(International Real-time Magnetic Observatory Network), which establishes a global net-
work of cooperating digital magnetic observatories, and facilitate data exchanges and
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geomagnetic products in close to real time. Preliminary recorded 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 quasi-definitive geomagnetic data which are checked and pro-
cessed to comply with the IAGA standards for observatory practices.

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

The K-index is often used as a quantitative measure of local magnetic activity. It is
a 3-hour quasi-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 variations. In order to have a somewhat consistent scale of magnetic activity
between observatories at high latitudes, where field variations can be quite large in am-
plitude, and those at low latitudes, each observatory is assigned its own set of amplitude
ranges corresponding to the various K-index levels. Thus, for example, a K-index of 5 at
College (TCO) observatory (212.4°E, 64.87°N) corresponds to a lower limit of magnetic
activity range of 350 nT over the 3-hour interval, while at San Juan (SJG) observatory
(293.85°E, 18.117°N) this same K-index level corresponds to a lower limit of magnetic
activity of 40 nT. The idea is to have K-index compensation for the influence of latitude
on magnetic activity, so that a K-index of 7 at College and San Juan would represent the
same magnetic storm intensity despite the actual differences in the range of magnetic
fluctuation amplitudes at the two latitudes.

The ranges of the individual K numbers in PAG observatory (24.177°EN, 42.515°N)
are defined as follows:

Deviation
from the
normal Sg | <5 | 5-10 [10-20|20-40{40-70|70-120{120-200{200-330{ 330-500 > 500
variation

[nT]

K 0 1 2 3 4 5 6 7 8 9

The eight three-hourly K numbers (after Bartels) are calculated by a computer code
(FMI method, Sucksdorff et al., 1991) from the digital recordings of three component
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 a,, and calculating the
mean value. The 3-hour equivalent amplitude a, is assigned for each K value using the
following table:
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2K is the daily sum of the eight K numbers.

The calculated local geomagnetic indices (K, Ak, 2K) at PAG observatory for 2015

are presented in Table 1.

Table 1. Local geomagnetic indices (K, A, £K) calculated at PAG observatory in 2015.

Activity Indices

Day K | Ak nT] | =K
01-Jan-15 2t [ 2]t ] 2]21]3 7 14
02-Jan-15 3 |t 222 |3]4]:5 16 22
03-Jan-15 s 323211 ]o 12 17
04-Jan-15 L1 1t | 3] 35|45 20 23
05-Jan-15 5 03232 [2]3]3 16 23
06-Jan-15 2 |3 3[4 2]3[4]1 15 2
07-Jan-15 2 |36 [ 5|3 2]2]4 26 27
08-Jan-15 3 |33 (3|3 |3 ][2]3 14 23
09-Jan-15 2 223 2]2]2]~?2 8 17
10-Jan-15 2 |3 22242711 10 18
11-Jan-15 3 |t 3 [2]2]2]21]3 10 18
12-Jan-15 L1 2] 23| 2]3 ]2 8 16
13-Jan-15 12 2] 2]2]3]2]2 8 16
14-Jan-15 2 [t 2213231 8 16
15-Jan-15 o o[ 1 [ 2]3[21]0].1 4 9
16-Jan-15 2 22221 ]2]1 6 14
17-Jan-15 2 2|t [ 2] 1 ]o [ 1]3 6 12
18-Jan-15 L[ 2] 2]2]3 6 13
19-Jan-15 2 |t v [ 1o |1 [2]3 5 11
20-Jan-15 2 ol it [ 11t Jof[1]2 3 8
21-Jan-15 2 |2 |3 [ 22 ]|4]4]3 14 2
22-Jan-15 4 2 v [ 331 [3]2 12 19
23-Jan-15 3 2221 ]2]2].1 7 15
24-Jan-15 L 223 ]2 6 13
25-Jan-15 2 2 v [ 1|t 2]2]3 7 14
26-Jan-15 3 23 [ 3] 2]3]3]¢?2 12 21
27-Jan-15 3 |33 [ 223 ]2]4 14 22
28-Jan-15 s 2] 2211 ]2]2 7 15
29-Jan-15 2 1t v [ 2] 2]3[5]3 13 19
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30-Jan-15 3 2 2 2 1 2 4 4 13 20
31-Jan-15 1 2 2 2 2 2 3 4 10 18
01-Feb-15 4 3 3 3 2 3 4 5 21 27
02-Feb-15 4 4 3 3 2 4 4 3 20 27
03-Feb-15 3 3 2 2 3 3 3 3 13 22
04-Feb-15 2 2 1 2 3 3 2 2 9 17
05-Feb-15 1 2 2 2 3 4 3 2 11 19
06-Feb-15 0 1 2 3 1 1 1 1 5 10
07-Feb-15 1 1 2 3 2 3 3 2 9 17
08-Feb-15 2 2 2 2 1 2 3 3 9 17
09-Feb-15 3 2 1 1 2 2 2 3 8 16
10-Feb-15 0 2 1 1 1 1 2 3 5 11
11-Feb-15 1 3 2 2 2 1 0 1 6 12
12-Feb-15 2 2 1 1 2 1 2 2 6 13
13-Feb-15 0 0 1 1 1 1 1 1 2 6
14-Feb-15 0 1 1 1 0 0 0 1 2 4
15-Feb-15 1 2 2 2 3 2 2 2 8 16
16-Feb-15 1 1 1 2 2 2 3 4 9 16
17-Feb-15 3 3 2 3 3 3 5 4 20 26
18-Feb-15 5 3 3 3 2 2 3 3 17 24
19-Feb-15 3 2 2 2 1 2 3 2 9 17
20-Feb-15 1 2 2 2 2 1 1 2 6 13
21-Feb-15 2 1 1 1 1 2 2 3 6 13
22-Feb-15 3 2 1 2 2 1 1 3 8 15
23-Feb-15 3 2 3 3 3 4 4 4 19 26
24-Feb-15 5 4 3 3 2 1 1 3 17 22
25-Feb-15 1 1 3 2 3 3 3 0 9 16
26-Feb-15 2 1 1 2 1 0 1 1 4 9
27-Feb-15 1 1 1 2 1 2 1 2 5 11
28-Feb-15 1 2 2 2 2 3 4 4 13 20
01-Mar-15 5 4 4 3 1 2 3 3 20 25
02-Mar-15 3 3 4 4 3 4 3 3 20 27
03-Mar-15 3 3 2 2 1 2 3 4 12 20
04-Mar-15 2 2 2 4 4 1 2 3 13 20
05-Mar-15 1 1 1 2 2 3 2 2 7 14
06-Mar-15 1 2 3 2 1 2 3 4 11 18
07-Mar-15 3 3 3 3 3 4 4 4 20 27
08-Mar-15 2 2 2 3 3 3 2 1 10 18
09-Mar-15 3 2 1 0 1 1 1 1 10
10-Mar-15 1 1 2 1 1 0 1 0 7
11-Mar-15 0 3 2 2 2 2 3 1 15
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12-Mar-15 1 3 2 2 2 2 1 0 6 13
13-Mar-15 1 0 1 3 4 1 1 1 7 12
14-Mar-15 1 2 2 2 2 0 1 3 6 13
15-Mar-15 3 2 2 2 2 2 3 2 9 18
16-Mar-15 2 3 4 3 3 3 2 1 13 21
17-Mar-15 2 5 5 6 7 7 5 7 81 44
18-Mar-15 5 4 3 4 6 5 5 4 40 36
19-Mar-15 4 3 3 4 4 3 3 4 21 28
20-Mar-15 4 3 4 3 3 3 4 5 24 29
21-Mar-15 4 2 2 3 3 2 2 2 12 20
22-Mar-15 2 3 5 5 3 1 2 1 18 22
23-Mar-15 3 3 2 3 5 3 3 4 20 26
24-Mar-15 1 1 1 3 3 4 2 2 10 17
25-Mar-15 2 2 2 4 4 3 4 2 16 23
26-Mar-15 3 2 2 1 2 2 2 4 10 18
27-Mar-15 3 2 2 2 3 2 1 2 9 17
28-Mar-15 1 2 3 2 2 3 2 3 10 18
29-Mar-15 3 3 2 2 2 2 2 2 9 18
30-Mar-15 2 1 1 2 0 1 1 2 4 10
31-Mar-15 1 1 2 3 3 3 3 2 10 18
01-Apr-15 1 1 2 2 1 3 3 3 9 16
02-Apr-15 1 2 2 2 2 2 3 4 10 18
03-Apr-15 3 3 2 3 3 3 2 3 13 22
04-Apr-15 3 2 2 3 3 4 3 2 14 22
05-Apr-15 2 1 1 1 1 2 2 3 6 13
06-Apr-15 2 1 1 1 1 1 1 1 4 9
07-Apr-15 2 2 2 1 1 1 2 1 5 12
08-Apr-15 2 0 1 1 1 1 2 1 4 9
09-Apr-15 2 2 3 3 2 2 3 3 11 20
10-Apr-15 4 4 4 3 4 3 3 2 20 27
11-Apr-15 4 3 2 2 2 4 3 1 14 21
12-Apr-15 0 1 1 1 1 1 2 1 3 8
13-Apr-15 2 2 2 1 1 2 2 1 6 13
14-Apr-15 0 1 2 2 3 4 5 4 17 21
15-Apr-15 2 3 2 4 4 4 5 3 22 27
16-Apr-15 4 3 3 4 3 3 5 5 26 30
17-Apr-15 4 3 3 3 2 3 3 2 15 23
18-Apr-15 2 1 3 3 2 3 4 3 13 21
19-Apr-15 2 1 1 2 1 2 3 3 8 15
20-Apr-15 3 2 2 2 2 2 3 4 12 20
21-Apr-15 3 3 3 4 4 4 3 3 20 27
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22-Apr-15 2 2 3 3 2 2 2 3 10 19
23-Apr-15 1 2 1 2 1 1 1 2 5 11
24-Apr-15 1 2 1 2 0 1 1 0 3 8
25-Apr-15 0 0 1 1 0 1 1 1 2 5
26-Apr-15 1 1 1 1 1 1 1 1 3 8
27-Apr-15 0 1 2 2 1 2 2 2 5 12
28-Apr-15 2 1 2 2 2 2 2 1 6 14
29-Apr-15 1 1 1 1 2 2 1 1 4 10
30-Apr-15 3 1 1 1 1 1 2 1 5 11
01-May-15 1 2 1 1 1 2 2 2 5 12
02-May-15 2 2 1 2 2 2 3 3 9 17
03-May-15 3 2 2 2 1 2 2 1 7 15
04-May-15 1 1 2 2 2 2 2 1 6 13
05-May-15 1 1 1 2 2 2 2 2 6 13
06-May-15 3 2 3 4 4 5 5 2 24 28
07-May-15 2 2 2 2 2 3 2 2 8 17
08-May-15 2 2 2 2 1 1 1 1 5 12
09-May-15 1 1 1 3 2 3 3 3 10 17
10-May-15 1 2 2 3 3 1 3 2 9 17
11-May-15 3 3 2 2 3 2 2 4 13 21
12-May-15 2 2 2 3 3 3 3 3 12 21
13-May-15 4 5 5 4 3 4 4 4 31 33
14-May-15 2 2 2 2 2 1 2 2 7 15
15-May-15 1 2 2 2 2 1 2 2 6 14
16-May-15 1 2 1 1 2 1 1 2 5 11
17-May-15 2 2 1 1 2 2 2 1 6 13
18-May-15 2 2 2 3 3 2 3 4 13 21
19-May-15 5 3 2 2 2 2 2 1 13 19
20-May-15 2 3 2 1 2 2 1 0 6 13
21-May-15 1 1 0 1 1 1 1 1 3 7
22-May-15 1 2 0 1 1 0 0 0 2 5
23-May-15 0 1 1 2 1 1 2 1 4 9
24-May-15 2 2 1 1 1 1 1 1 4 10
25-May-15 0 1 1 1 1 0 1 1 2 6
26-May-15 1 2 2 1 2 3 2 1 7 14
27-May-15 1 2 1 1 3 2 1 2 6 13
28-May-15 2 3 1 2 2 2 2 1 7 15
29-May-15 1 3 1 2 2 2 2 2 7 15
30-May-15 1 2 1 1 2 1 1 2 5 11
31-May-15 1 1 1 1 1 2 2 2 5 11
01-Jun-15 3 2 1 2 1 1 2 1 6 13
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02-Jun-15 2 2 0 1 1 1 2 1 4 10
03-Jun-15 2 2 1 2 1 1 2 1 5 12
04-Jun-15 1 2 1 1 1 1 1 0 3 8
05-Jun-15 0 1 1 1 1 1 1 1 3 7
06-Jun-15 1 2 1 2 2 1 0 1 4 10
07-Jun-15 1 2 2 2 2 2 3 3 9 17
08-Jun-15 3 5 6 5 3 4 3 4 34 33
09-Jun-15 3 3 3 2 3 3 3 2 13 22
10-Jun-15 3 2 3 3 2 2 2 2 10 19
11-Jun-15 2 2 2 2 2 3 2 1 8 16
12-Jun-15 1 2 1 1 3 2 2 2 7 14
13-Jun-15 3 2 3 3 1 2 2 2 10 18
14-Jun-15 4 2 3 4 3 3 2 3 16 24
15-Jun-15 2 2 2 3 3 3 3 3 12 21
16-Jun-15 3 2 2 1 2 3 3 2 10 18
17-Jun-15 3 3 2 2 3 3 1 1 10 18
18-Jun-15 2 1 1 2 2 3 2 1 7 14
19-Jun-15 2 1 1 1 1 0 1 0 3 7
20-Jun-15 1 1 1 1 0 1 1 1 3 7
21-Jun-15 1 1 1 1 1 4 3 3 9 15
22-Jun-15 1 3 4 3 5 5 8 5 56 34
23-Jun-15 6 5 5 4 4 3 4 4 37 35
24-Jun-15 3 2 3 2 3 3 9 16
25-Jun-15 0 0
26-Jun-15 1 1 1 2 2 5
27-Jun-15 2 3 2 2 2 2 2 2 8 17
28-Jun-15 3 3 3 2 3 2 3 2 12 21
29-Jun-15 2 2 2 2 2 2 1 0 6 13
30-Jun-15 1 2 2 1 1 1 2 3 6 13
01-Jul-15 2 2 1 2 2 2 1 0 5 12
02-Jul-15 1 2 2 1 1 0 0 0 3 7
03-Jul-15 1 1 1 1 0 1 0 0 2 5
04-Jul-15 1 2 2 2 3 3 4 4 14 21
05-Jul-15 4 4 2 3 2 3 3 3 16 24
06-Jul-15 3 3 2 2 1 1 3 2 9 17
07-Jul-15 2 2 1 2 1 1 2 2 6 13
08-Jul-15 0 1 1 2 2 2 2 1 5 11
09-Jul-15 1 2 1 1 1 1 2 1 4 10
10-Jul-15 1 2 1 1 0 2 2 5 10 14
11-Jul-15 4 3 3 3 2 2 3 3 15 23
12-Jul-15 2 3 2 3 2 2 3 3 11 20
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13-Jul-15 4 4 4 3 3 3 5 3 24 29
14-Jul-15 3 2 2 2 2 2 3 2 9 18
15-Jul-15 1 2 1 2 3 2 1 2 7 14
16-Jul-15 3 2 2 2 2 2 2 1 8 16
17-Jul-15 1 2 1 2 1 1 0 0 3 8
18-Jul-15 1 1 1 1 1 1 2 1 4 9
19-Jul-15 1 1 2 1 0 1 0 0 2 6
20-Jul-15 0 0 1 1 1 1 1 1 2 6
21-Jul-15 3 3 3 2 2 2 2 2 10 19
22-Jul-15 2 2 1 1 2 3 2 2 7 15
23-Jul-15 3 3 3 3 3 2 3 3 14 23
24-Jul-15 2 2 1 2 2 2 2 3 8 16
25-Jul-15 2 2 3 3 2 1 2 3 10 18
26-Jul-15 3 2 1 2 1 2 2 2 7 15
27-Jul-15 2 2 2 3 2 2 2 2 8 17
28-Jul-15 2 2 2 3 2 1 2 1 7 15
29-Jul-15 1 1 2 2 2 2 2 1 6 13
30-Jul-15 2 2 1 2 2 3 4 5 15 21
31-Jul-15 3 2 2 2 3 4 3 3 14 22
01-Aug-15 3 2 1 2 2 3 3 2 10 18
02-Aug-15 3 2 2 1 3 2 2 2 9 17
03-Aug-15 2 3 2 1 2 2 1 2 7 15
04-Aug-15 1 2 2 1 2 1 2 4 8 15
05-Aug-15 2 2 1 2 2 2 1 2 6 14
06-Aug-15 2 2 2 3 3 2 2 2 9 18
07-Aug-15 2 3 4 3 4 4 3 2 18 25
08-Aug-15 2 2 2 3 3 1 3 3 11 19
09-Aug-15 2 2 2 3 2 3 2 3 10 19
10-Aug-15 3 2 3 2 2 2 3 2 10 19
11-Aug-15 3 3 2 2 1 1 2 2 8 16
12-Aug-15 2 2 2 1 2 3 3 3 10 18
13-Aug-15 3 4 2 2 2 1 1 1 9 16
14-Aug-15 1 1 1 2 1 1 1 2 4 10
15-Aug-15 3 2 4 5 5 4 3 3 25 29
16-Aug-15 4 3 5 4 3 4 3 4 25 30
17-Aug-15 3 3 3 3 4 4 4 2 19 26
18-Aug-15 3 3 3 1 1 2 1 2 9 16
19-Aug-15 4 3 3 2 3 3 3 3 16 24
20-Aug-15 2 3 2 3 4 3 2 3 14 22
21-Aug-15 1 2 2 1 2 1 1 1 5 11
22-Aug-15 2 1 2 3 3 2 3 2 10 18
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23-Aug-15 3 3 4 3 4 3 4 2 19 26
24-Aug-15 2 2 2 3 2 1 2 1 7 15
25-Aug-15 2 2 1 2 1 2 3 2 7 15
26-Aug-15 3 3 2 4 3 5 5 5 28 30
27-Aug-15 4 5 4 4 3 4 4 6 35 34
28-Aug-15 5 3 2 2 4 5 5 4 28 30
29-Aug-15 3 2 2 3 2 3 3 2 11 20
30-Aug-15 1 2 1 1 1 2 2 2 5 12
31-Aug-15 2 1 2 2 2 2 2 2 7 15
01-Sep-15 2 1 1 1 1 1 1 3 5 11
02-Sep-15 2 2 2 1 2 3 3 3 10 18
03-Sep-15 2 2 2 2 1 2 2 3 8 16
04-Sep-15 3 4 4 3 3 2 3 3 17 25
05-Sep-15 2 2 3 2 3 5 4 2 17 23
06-Sep-15 2 2 2 2 4 2 5 3 16 22
07-Sep-15 2 2 2 2 4 5 5 5 25 27
08-Sep-15 6 4 3 2 3 2 2 4 23 26
09-Sep-15 4 5 4 4 4 4 5 5 35 35
10-Sep-15 3 1 2 1 2 4 5 4 17 22
11-Sep-15 3 3 6 6 5 6 3 3 44 35
12-Sep-15 4 2 4 3 10 13
13-Sep-15 0 0
14-Sep-15 1 5 5 3 14 14
15-Sep-15 4 3 5 7
16-Sep-15 0 0
17-Sep-15 0 0
18-Sep-15 4 2 2 2 3 3 10 16
19-Sep-15 3 4 4 3 2 0 2 3 14 21
20-Sep-15 3 4 6 5 4 5 3 3 34 33
21-Sep-15 2 2 1 3 2 2 1 2 7 15
22-Sep-15 3 2 3 2 3 2 2 2 10 19
23-Sep-15 1 2 3 3 3 4 4 2 15 22
24-Sep-15 2 2 2 1 1 2 3 3 8 16
25-Sep-15 1 2 2 2 3 2 1 2 7 15
26-Sep-15 1 1 1 1 1 2 2 2 5 11
27-Sep-15 1 1 2 1 1 1 1 2 4 10
28-Sep-15 1 1 2 1 1 1 2 2 5 11
29-Sep-15 2 2 2 1 1 1 1 1 5 11
30-Sep-15 1 0 1 1 2 1 1 1 3 8
01-Oct-15 1 1 1 2 3 4 4 5 17 21
02-Oct-15 2 2 3 2 2 2 3 2 9 18
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03-Oct-15 2 2 2 1 2 3 2 3 9 17
04-Oct-15 3 3 3 2 3 2 3 5 17 24
05-Oct-15 4 3 3 4 4 2 3 3 19 26
06-Oct-15 3 3 3 1 3 4 5 5 23 27
07-Oct-15 4 4 4 5 4 6 6 5 46 38
08-Oct-15 3 5 5 4 4 5 5 4 36 35
09-Oct-15 3 2 2 3 4 4 5 4 22 27
10-Oct-15 2 2 3 1 2 4 2 2 10 18
11-Oct-15 3 2 1 2 2 3 4 4 14 21
12-Oct-15 1 2 2 3 2 5 5 4 20 24
13-Oct-15 2 3 3 4 2 4 4 5 22 27
14-Oct-15 3 4 3 3 3 3 4 2 17 25
15-Oct-15 2 2 1 2 2 2 3 3 9 17
16-Oct-15 2 2 1 1 2 1 1 1 5 11
17-Oct-15 2 3 2 2 3 2 4 2 12 20
18-Oct-15 3 2 3 4 3 3 3 3 16 24
19-Oct-15 0 1 1 2 1 1 1 2 4 9
20-Oct-15 1 1 2 2 2 3 4 3 11 18
21-Oct-15 1 2 2 4 4 2 2 2 12 19
22-Oct-15 1 1 2 2 1 2 3 2 7 14
23-Oct-15 2 1 1 2 2 2 2 3 7 15
24-Oct-15 2 2 2 1 1 1 4 3 9 16
25-Oct-15 2 1 2 2 3 2 1 1 7 14
26-Oct-15 1 0 1 2 1 0 0 0 2 5
27-Oct-15 0 0 1 1 1 0 1 3 3 7
28-Oct-15 0 1 1 2 0 1 1 0 2 6
29-Oct-15 1 0 1 2 1 0 1 3 4 9
30-Oct-15 2 1 1 2 2 3 2 3 8 16
31-Oct-15 0 0 1 2 2 2 2 3 6 12
01-Nov-15 1 2 2 1 2 2 3 2 7 15
02-Nov-15 1 0 1 1 3 3 1 2 6 12
03-Nov-15 3 3 5 4 4 4 5 4 29 32
04-Nov-15 4 5 4 3 5 3 3 3 26 30
05-Nov-15 3 1 3 3 3 4 3 4 17 24
06-Nov-15 4 2 2 2 2 2 5 4 17 23
07-Nov-15 4 5 5 4 3 3 4 2 27 30
08-Nov-15 2 1 1 2 4 4 5 5 21 24
09-Nov-15 4 2 3 3 3 4 5 5 25 29
10-Nov-15 4 3 3 5 5 4 4 4 29 32
11-Nov-15 4 2 3 2 4 5 4 2 21 26
52 Bulgarian Geophysical Journal, 2020, Vol. 43




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

12-Nov-15 1 1 1 1 1 2 1 1 4 9
13-Nov-15 1 1 1 2 4 4 4 4 16 21
14-Nov-15 3 1 2 2 3 1 2 2 8 16
15-Nov-15 2 2 1 2 1 2 3 3 8 16
16-Nov-15 3 2 2 3 3 2 3 3 12 21
17-Nov-15 1 2 1 2 1 3 3 2 8 15
18-Nov-15 1 3 2 2 2 3 5 4 16 22
19-Nov-15 3 2 1 3 1 1 1 1 7 13
20-Nov-15 1 1 3 2 0 1 0 1 4 9
21-Nov-15 2 1 0 1 0 0 1 1 2 6
22-Nov-15 1 1 1 1 1 1 1 1 3 8
23-Nov-15 1 1 1 1 1 0 0 0 2 5
24-Nov-15 1 0 1 1 0 0 0 0 1 3
25-Nov-15 0 0 1 0 0 0 0 0 0 1
26-Nov-15 0 0 1 1 0 0 2 2 3 6
27-Nov-15 3 3 2 2 2 2 2 2 9 18
28-Nov-15 2 1 1 2 2 2 3 3 8 16
29-Nov-15 1 1 2 2 3 2 3 4 11 18
30-Nov-15 3 2 4 3 2 1 3 3 13 21
01-Dec-15 2 2 1 2 4 4 3 4 15 22
02-Dec-15 2 2 2 1 3 2 2 2 8 16
03-Dec-15 1 1 1 1 1 1 1 2 4 9
04-Dec-15 1 1 1 1 1 1 1 2 4 9
05-Dec-15 2 1 3 3 3 5 4 3 18 24
06-Dec-15 2 3 2 4 4 4 4 4 21 27
07-Dec-15 3 3 2 3 4 4 4 2 18 25
08-Dec-15 3 2 2 3 3 1 2 3 11 19
09-Dec-15 2 1 0 1 2 3 4 2 9 15
10-Dec-15 3 4 3 3 3 4 4 4 21 28
11-Dec-15 4 3 2 3 3 5 4 4 23 28
12-Dec-15 2 2 2 2 2 3 3 2 9 18
13-Dec-15 2 2 2 2 2 1 1 1 6 13
14-Dec-15 2 2 1 1 4 5 5 5 24 25
15-Dec-15 4 3 2 2 3 4 3 3 16 24
16-Dec-15 3 2 1 1 0 0 1 1 4 9
17-Dec-15 1 1 1 1 2 2 4 2 8 14
18-Dec-15 2 1 1 1 1 0 1 3 10
19-Dec-15 1 1 1 1 1 4 5 5 17 19
20-Dec-15 4 5 5 3 5 6 6 6 53 40
21-Dec-15 6 4 4 3 2 2 2 3 23 26
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22-Dec-15 3 2 3 4 3 1 3 2 13 21
23-Dec-15 2 2 1 2 3 2 3 4 11 19
24-Dec-15 2 2 3 2 2 2 3 2 9 18
25-Dec-15 3 2 2 2 2 2 2 2 8 17
26-Dec-15 2 2 2 2 4 4 3 5 18 24
27-Dec-15 3 2 2 2 3 3 3 2 11 20
28-Dec-15 1 1 2 2 2 1 0 2 11
29-Dec-15 2 0 2 1 2 2 3 3 15
30-Dec-15 0 0 1 1 1 1 1 2 7
31-Dec-15 4 3 3 5 5 6 5 4 39 35

Definitive daily mean values of the Declination (D), Inclination (I),
Horizontal (X and Y), and Vertical (Z) field components.

Presently, daily mean values are obtained from the hourly means (HMVs) which
in turn comes from the minute mean values (MMVs), based on the digital recordings of
the three-component fluxgate magnetometer FGE. The baseline of this magnetometer is
determined from absolute measurements with a DI-flux theodolite and an Overhauser
proton magnetometer.

Positions of the Variation house where the three-component fluxgate magnetometer
FGE is installed and the Absolute house where absolute geomagnetic measurements are
performed are given in the Fig. 1.

+ Administrative Building
. Garages With Aggregate Premise
. Seismic Pavillon
. Absolute House / 2
5. Absclute House
. Yariation House
. Exterior Pillar

Fig. 1. Ground plan of the Panagjurishte observatory (after Kostov and
Nozharov, 1987)
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Before calculating of MMVs, inspection and verification of the reported data is
performed. The reported data (available in near real time) are usually used in applications
where the reliable representation of higher-frequency magnetic field variations is more
important rather than absolute levels or secular variation. This concerns, e.g. the forecast
of magnetic activity, radio-wave propagation, or space weather. In the case of reported
data it is not possible to verify them prior to dissemination. Careful monitoring of the
automatically transmitted data and the present-day computer technologies enable us to
improve the quality of data and reduce the number of gaps in the records. After the quality
control procedures have been applied to the 2015 reported data, we obtained the definitive
minute mean values and calculated the HMVs and DMVs. Due to technical problems
there are gaps in the data records in February and March.

Daily mean values of the Declination (D), Inclination (I), Horizontal (X and Y), and
Vertical (Z) field components for 2014 are plotted in the next figures:
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Fig. 2. Plot of the daily mean values of the Declination (D) registered in PAG
observatory in 2015.
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Fig. 3. Plot of the daily mean values of the Inclination (I) registered in PAG
observatory in 2015.
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Fig. 4. Plot of the daily mean values of the North geomagnetic field component (X) reg-
istered in PAG observatory in 2015.
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Fig. 5. Plot of the daily mean values of the East geomagnetic field component (Y) regis-
tered in PAG observatory in 2015.
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Fig. 6. Plot of the daily mean values of the Vertical geomagnetic field component (Z)
registered in PAG observatory in 2015
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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). Approximate descrip-
tion of the strength of different external variations however, are provided by geomagnetic
indices. A quantitative measure of 2015 local geomagnetic activity in the form of 3 hour
K-index is published here, based upon the range of fluctuations in the PAG observatory
records. Table 1 shows that 2015 has disturbed geomagnetic field with 67 disturbed days.
The most active period are recorded in September, October, November and December
each of them having at least 7 days with recorded geomagnetic storm. The most strong
events during 2015 are two — between 17-23 March with largest K=7 and 22-23 June
when K=8 was reached. The observed activity is quite reasonable because 2015 is in
the middle of the 24™ Solar cycle. with 6 days having K-index > 5 and 1 with K=6.
Annual variations of the geomagnetic field components are plotted in form of daily mean
values. Data are checked and verified according to IAGA requirements (Jankowski and
Sucksdorff, 1996).
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Tl'oguimen qokaaj 3a Ha0/II0JaBAHATA T€OMATHUTHA AKTUBHOCT B
Oo6cepBartopus [Tanaropumie npe3 2015

M. Metonues, I1. Tpudonosa

Pe3siome: [lonacrosmem, B epaTa Ha HHTEPHET KOMYHHKALIUKUTE, 3aIIHCUTE OT T€OMArHHT-
HHTE 00CEpPBATOPHU CE IIPEIOCTABAT HA 3AMHTEPECOBAHHUTE ITIOTPEOUTEIIH TIOYTH B PEATTHO
BpeMe, JOKaTo 00paboTeHUTE BPEMEBH CepHH (OKOHYATEITHN JaHHU) ca 00EKT Ha MHOTO
IPOBEPKH U C€ Pa3sNpOCTpPaHsABAT C MecelH 3aKbcHeHue. Crarusra npencrass aeUHN-
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TUBHHUTE T€OMAarHUTHU JAaHHU, ToiydeHu B OOcepBaropus Ilanartopumie npes 2015 r,
JlajieHy 1oji popMara Ha JIOKaJIHU FeOMAarHUTHU UHJICKCH U rpadUKy Ha CPEHOIHEBHUTE
CTOMHOCTH Ha KOMIIOHEHTHTE Ha MArHUTHOTO ToJie. V3uncieHnTe HHAeKCH 1OoKa3Bat, e
2015 . mMa J0cTa CMYTEHO T€OMarHuTHO Moite, nocturamo K = 8. ToBa e ogakBaHO U
pasdupaemo mopaau Gakra, ye roquHarTa ce HaMmupa B cpeaara Ha 24-ust CIbHYEB [UKDI,
korato CI'bHIETO € B Hali-aKTUBHHUS CH TIEPHO/I.
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