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Earthquakes in February 2023 in Turkey
Radius of the preparation zone Rd=2260 km
Major seismic shock
06.02.2023 37,23°N 37,02°E, M7,8
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Earthquake epicenters
U.S. Geological Survey
https://earthquake.usgs.gov/
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lonospheric stations
2 GIRO http://spase.info/SMWG/Observatory/
GIRO/

Magnetic stations
INTERMAGNET
http://www.intermagnet.org
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Characteristics of the magnetic field in observatories:

H is the horizontal component of the magnetic induction vector,

Z is the vertical component of the magnetic induction vector,

T is the modulus of the magnetic induction vector,

G is the local magnetic constant,

M is the magnetic moment of the equivalent dipole,

L is the distance along the sphere from the observatory to the magnetic pole (in degrees),

R is the distance from the observatory to the equivalent dipole (in km)

H=M*sinL/R"3

Z=2M*cosL/R"3
T=(H"2+Z272)"0,5=M*(1+3(cosL)*2)/R"3
G=(H*2+(0,572)*2)"0,5=M/R"3



The magnitude of the local magnetic constant (G) depends both on the magnetic moment of the equivalent
dipole (M) and on the distance (R) between the dipole and the observatory, but does not depend on the
orientation of this dipole (which is why this characteristic of the magnetic field got its name). From the
change in the magnitude G, it is possible to estimate not only the nature and scale of the change in the
magnetic moment of the equivalent dipole (at a fixed value R), but also the scale of the displacement of the
equivalent dipole relative to the observatory (at a fixed M). In nature, most likely, there is a combination of
these processes: it is possible to simultaneously change both the energy of the equivalent current system
that creates the Earth's magnetic field, and the change in the distance from this current system to the
observation point.

There was a significant increase in the correlation of the above parameters for different magnetic
observatories after the seismic events of February 2023 in Turkey.



The correlation of this characteristic of the magnetic field for different pairs of magnetic
observatories was calculated.

According to minute data, the correlation of the values of the local magnetic constant (G)
from January 23 to February 23, 2023 turned out to be quite high not only for closely

spaced observatories (SUA-PEG, 99.07%), but also for more distant ones (PEG-THY,
93.08%).

But the most interesting, in our opinion, is the increase in these correlations in the semi-
monthly period after February 6 compared to the semi-monthly period preceding the

earthquake: for the SUA-PEG pair from 98.32% to 99.26%, and for the PEG-THY pair from
89.24% to 93.33%.



BEHAVIOR OF THE CORRELATION OF THE POWER CHARACTERISTIC OF THE MAGNETIC FIELD
(G) IN OBSERVATORIES IN SOUTHERN EUROPE FROM 23.01.2023 TO 23.02.2023




60150 . Et

T, nT G, nT

50140 NOVOSIBIRSK (01.03 - 01.05.2021) a4 g

60150 T=(M*((SINL)*2+(2COSL)*2)"0,5)/R"3 ¥y

60120 - 33220

T G=M*/R"3

60110 - 33210

60100 - 33200

60090 -~ 331390

60080 33180
) y I L'lq..n-l ..Lu':i--"'-l" R g ikl 'l)lal Lk q'i '

60070 | B L |u!l AN .!.I" " 11| il 1 [ i ) 1 | | Y I H |” l ] } \ - 33170

60060 | l : 1| HII l I r rr - 33160

60050 -~ 33150

60040 - 3314[)(

60030 -~ 33130

60020 - 33120

60010 LT IR 3 ! l A} ‘ " i Th W i'-J_..". Iy '1'“!'{ 1 IIII|J' I |i L RR LY N Rl L 33110

R ULRER R

60000 (I nr“ | l II ] Ml | l l i [ [ ! ’ - 33100

2959590 : - 33090

59580 - 33080

G
28570 + - 33070
L - The arc of the great circle bet.ween R - the distance between the observatory

59960 the observatory and the magnetic pole and the dipole with a magnetic moment M - 33060

5555[]ﬂssgssgﬂﬁﬂﬂﬂDEGGGQEDEDGEGQGDEﬂﬂDEEGGGGEDGDGEEGGGEGGDDEGDEQEDGDG33050
TS 8NRII AR B3I RRIBIRE8IRARRESNATIIN-SBIINRBIZIREIZNRRIEBRAIIN
EERRERERERERREEERR SRR SRR R - S R S SN - R R



33070 3345
G, nT L, km
NWS 06-16.03.2011

33065
32060 3340
33055
33050 3335
33045
minute
332040 3330
0 1440 2880 4320 5760 7200 2640 10080 11520 12960 14400 15840



— | (NVS - VIMP) 06-16.03.2011 R WNV5 06-16.02.2011

L, km R, km
3345 6298
3344 62978
3343 6297,6
3342 62974
3341 L 6257,2
3340 6257
3335 62568
3338 6256,6
3337 62564
3336 6256,2
3335 6256
3334 62595,8
3333 R 6295,6
3332 62954
3331 6295,2

minute
3330 6295

0 1440 2880 4320 5760 7200 8640 10080 11520 12960 14400 15340



90

90 |
2180 170 160 -150 -140 -130 120 110 -100_-90 -80 70 -6‘0 50 40 30 20 -10 [|] 10 20 30 40 50 6|O 7080 90 100 110 120 130 140 150 160 170 180
7 25 3 35 4 45

TS5

x 10"



"The results of studies of spatial-temporal changes in water temperature show the huge role of the
global thermohaline conveyor of seawater in shaping climate change in the globe. There is also reason to
believe that the South Atlantic region, with coordinates from 26 to 36 degrees N and from 20 degrees W
to 5 degrees E, is a key indicator of the climate not only of the Atlantic sector of the globe, but also of the
entire Northern Hemisphere of the Earth. It is possible that this area of the world's oceans gives rise to
the formation of the largest self-oscillatory process in the climate system - quasi-sixty-year-old" (from V.F.
Loginov's monograph "Space Factors of Climate Change", Minsk, 2020).



Thank you for your
attention

The work was carried out with the financial support of the Ministry of Education and Science of the Russian
Federation (project FWZZ-2022-0019). Data on geomagnetic parameters are obtained from the INTERMAGNET
site (http://www.intermagnet.org).
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BennunHa 10KasibHOM MarHUTHOM NMOCTOAHHOM (G) 3aBUCUT Kak OT MarHUTHOIO MOMEHTA
3KBMBaJsIeHTHOro aunond (M), Tak n ot pacctosaHusa (R) mexkay agmnonemM n obcepBatopuen, HO He
3aBUCUT OT OPUEHTALMM 3TOro AMUNOASA (BBMAY YEro 3Ta XapaKTeEPUCTUKA MarHUTHOIO NoJiS U
NnoJlyynsia CBoOe HasBaHue).

Mo n3sMeHeHuo BeIYnHbl G MOXKHO OLLEHUTb HE TOJIbKO XapaKTep 1 Maclutab n3MeHeHuUs
MarHMTHOrO MOMEHTA 3KBMBAJIEHTHOro AMNossa (Mpu PUKCMPOBAHHOM 3HaYeHuUu R), HO U MacLTab
CMELLEHUNS 3KBMBAJIEHTHOIO AMMNOJIS OTHOCUTENBHO 0bcepBaTtopumn (Npu GUKCUpPoBaAHHOM M).

B npupopae, ckopee BCero, NponcxogmnT COYETAHUE ITUX NPOLLECCOB: BO3MOXHO OAHOBPEMEHHOE
N3MEHEHME KaK SHEPTUM SIKBUBANEHTHOM TOKOBOM CUCTEMBI, CO3al0LEN MAarHUTHOE NOAS 3EMIIN,
TaK U USMEHEHUE PACCTOSAHUS OT 3TON TOKOBOW CUCTEMbI A0 TOYKU HabAOaEHMS.

OTMeYeHOo 3HauYuTeIbHOE NOBbILLEHUE KOpPensaUnn YKa3aHHbIX Bblille NapaMeTpoB A5 Pa3HbIX
MarHMTHbIX 06cepBaTOpUin NOCIe cENCMMYECKNX cobbiTuin peBpans 2023 roaa B Typuun.



«Pe3ynbTaTbl UCCnenoBaHMM NMPOCTPAHCTBEHHO-BPEMEHHbLIX U3MEHEHNN
TeMmrnepaTypbl BOAbl MOKa3biBAalOT OrpPOMHYIO poJib robanbHOro
TEPMOXaJZIMHHOIO KOHBenepa MOPCKOM BOAbl B (hopMmMpoBaHUNK
N3MEeHeHNN KanumaTa 3eMHOro Luwapa. MMmewTcda TakXe OCHOBaHUA
CYUTATb, 4YTO pernoH KOXXHOWU ATNaHTUKM C KoopaAMHATaMy OoT 26 0o 36
rpagycos c.wl. n ot 20 rpaanycos 3.4. OO0 5 rpagycoB B.O. AABNAeTCH
KJII0YEeBbIM MHONKATOPOM KJIMMaTa He TOJIbKO ATJIaHTNYEeCKOro ceKTopa
3eMHoro uwapa, Ho wun Bcero CeepHoro nonywapua 3eman. He
NCKJIIOYEHO, YTO 3TOT paMoH MUPOBOro OKeaHa JaeT Hadasno
opMmpoBaHMio KpynHenwiero aBTokosnebaTenbHOro npouecca B
KJIMMaTN4eCKOoun cucteme — KBa3suwecTunoecaTunneTHero» (n3
MOHorpagpun B.®. JlormHoBa «KoCMUYeckmne QaKTopbl KJINMMaTUYECKUX
N3MEHEHNN », MWHCK, 2020).



latitude

83.14

83.13

83.12

83.11

83.1

83.09

83.08

83.07

83.06

83.05

83.04

83.03

VMP Nov osibirsk 26.03.2013- 28.09.2013

——00-03 UT
—&—(03-06 UT

06-09 UT

09-12 UT
—¥—12-15 UT
——15-18 UT
—+—1821UT
—=—21-24UT
——00-03 UT
—®—03-06 UT

06-09 UT

0912 UT
—¥—12-15UT
—8—15-18 UT
—+—18-21 UT
—=21-24 UT

119

119.1

119.2

119.3

119.4

119.5

119.6 119.7

longitude

119.8

119.9

120

120.1

120.2

120.3



EBR

YA K
FY

IRT PET
M e
T ¥
JLzH £ JaK
KN,
PHU
ry
GUA
LT &
KO
. A
LRm RSP &7
GMNA
CcNE
F 3
EYR
MCQ
A
C5Y DRY
A s
sh






tOMM 1 FOrMN (IGRF,1900-2030) . RS

A0ECE MOHD 0D3aEWTE ONUCAHME.

f; 'Il
SR
‘N
E150g
= 76° 9e®
E&e° P
e S
S = goe

E 98° 8ET°8

- .-l'.-l"
- o= N~
o~
HyricEel MaEEIENER i g
"'.._"":
W 1e™ ;
LT Pl PGS, GEEICD e







ey,

O6o3HavYeHWA

IGRF+"Mopg"+"®pam"

'\-\.-:_. 3 .\h -
: & Mount Logan
4 *  [loHreup
; ® (Obrert |
® (Obvekt 2
® (6tekT 3
[T

Sy

§Qogle Earth

-y
, i ..M '-.
e [BEAG Z o MY ;
@Eﬂ@nngle ; B Thpash 1 BEA
; ot / \ B H

_HDEE?& S.tate Geugrapher_ g & ._;' o S ; &
boe Landsahy EOpErTiELE : J."Il’ e —&" "'l 2100 km




latitude

80

79

78

76

75

74

73

72

FEi bt

29.10.2003

00-03UT
03-06 UT
06-09 UT
09-12 UT
12-15UT
15-18 UT
18-21 UT
21-24 UT
1954 - 2013

longitude

vvvvv

244 246 248 250 252 254 256 258 260 262 264 266



TpaeKkTopuu aBu>xeHua BMI1 no

l\ﬁl‘ﬁ“ﬂ:'rn“l‘lll‘“ MOALILILIAA

ABK 1921-2014 rr.

ALE 1961-2004 rr.
NereHpa
ABK
ALE CCS 1935-2007 rr.
CEB DIK 1933-2012 rr.
DIK FCC 1957-2013 rr.
- FCC NAL 19662002 .
— AL
RES RES 1952-2013 rT.
THL 1955-2013 rr.
e | R
—.— ABK obs TRO 1930-2012 rr.
@ ALE obs TOR+AGN 1840-1969 rr.
= — BB obs.
—.— CCS obs
—#- DiKobs.
= — FCC obs
—4)- NAL abs
= — RES obs.
—4)- THLobs
—4&)— TROobs
TOR+AGN

23



3750

- +
km Station - VMP "
3700 Y =-6,8264x + 17417 T T mu
R*=0,9773 Irkutsk :
3650 ................................ _ 550
3600 -
3550 -
Resolute Bay
3500 -
y = 16,0685~ 31786

) R*=0,9972

3450 -
34[]:' e, _ 400

y = -8,6976x + 20828
R*=0,9928
I e S ;
Novosibirsk
3300 :
1250 250
2002 2004 2005 2006 2007 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—8— NV5 VNP 2003-2020 —8— [RT-VMP 2003-2020

----------- NvHeRHaA (NVS- VIVIP 2003-2020) === NnHeidHana (IRT-VMP 2003-2020)

—8— RES - VIMP 2003-2020

----------- NuHeiHan (RES - VIVIP 2003-2020)




83,6

83,5

83,4

83,3

83,2

83,1

83

82,9

82,8

82,7

82,6

o O 0]
VMP Novosibirsk (01.01.2011-11.03.2011; 11.03.2011-30.04.2011;11.03.2004-2011;11.03.2011-2020)
2004
2011
C 0
2020
O O O
115 116 117 118 119 120 121 122 123 124 125




The movement of the magnetic pole on March 11, 2011 (by minute
data) and from March 6 to March 16, 2011 (by average daily data)
for the Observatory Novosibirsk
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