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Abstract According to the NEIC global catalog, out of 14 earthquakes with a magnitude of M
S
≥7.0 registered 

in the world in the first six months of 2023, two belong to the powerful multi-earthquake of Turkey 06.02.2023 
(Mw: 7.8 и 7.7), and the remaining 12 occurred in the Indonesian region. In the paper the geodynamic 
situation in the preparation of a series of Indonesian events, which began with two earthquakes: 08 and 
09.01.2023 (M

S
: 7.0 и 7.6, Н=29 и 105 km), is investigated by means of a geoinformation system by means 

of a geoformation system GIS-ENDDB. It is established that all 12 earthquakes are spatially confined to 
the sub-latitudinal “Indonesian” seismolineament with a length of 9500 km, detected by the method of 
the great circle of the Earth. The dynamics of changes in the geophysical environment properties of the 
950-kilometer zone from the axis of the lineament was estimated by the value of the paired correlation of 
magnitude M

S
 and creepex Cr

0_ISC
. Two methods were used to calculate the coefficient of paired correlation 

of these parameters in a sliding time window: 1) with a fixed window size and 2) with one edge fixed at 
zero time (corresponding to the moment of the strongest Indonesian event on 09.01.2023). Both methods 
confirm the fact of monotonous consolidation of the environment along the lineament (evenly along its 
entire length and depth) 33 days before and 31 days after the strongest Indonesian shock: at the interval 
of reverse correlation (|K

KOR
|≥0.7) of magnitude and creepex. The same pattern was previously described 

by us for the consolidated part of the earth’s crust, where stronger earthquakes have a smaller creepex 
(characterizing the greater contribution of brittle destruction). Thus, the fact of the formation of an 
organized state of the environment (linear rigid structure) within the limits of the assumed deep fault, 
affecting the subsequent seismicity of the region in the form of a spatially timed semi-annual series of the 
strongest earthquakes with M

S
≥7.0 is confirmed.

Keywords Mean-depth seismicity, creepex, the coefficient of paired correlation of earthquake parameters.

For citation Mikheeva, A.V., & Kalinnikov, I.I. (2023). [On the influence of the supposed global deep fault 
on the strong earthquakes in Indonesia]. Rossiiskii seismologicheskii zhurnal [Russian Journal of Seismology], 
5(4), 52-64. (In Russ.). DOI: https://doi.org/10.35540/2686-7907.2023.4.04. EDN: XOVVHA

References

Anokhin, V.M., & Lomakin, I.E. (2015). [Lineaments 
and the regmatic network as real phenomena of global 
tectonics]. In Geologiia  morei  i  okeanov:  Materialy  XXI 
Mezhdunarodnoi  nauchnoi  konferentsii  (Shkoly)  po 
morskoi geologii. T. V. [Geology of seas and oceans: Pro-
ceedings of XXI International Conference on Marine 
Geology. Vol. V] (pp. 9-13). Moscow, Russia: GEOS 
Publ. (In Russ.).

Bornyakov, S.A., & Sherman, S.I. (2000). [Multilevel 
self-organization of a destructive process in a shear 
zone (based on the results of physical modeling)]. 
Fizicheskaia  mezomekhanika [Physical Mesomechan-
ics], 3(4), 107-115. (In Russ.). EDN: KWPITZ

Dolginov, E.A., & Dolginov, A.Z. (2013). [The global 
system of latitudinal lineaments and its possible ori-
gin]. Vestnik  Rossiiskogo  universiteta  druzhby  narodov. 
Seriia:  Inzhenernye  issledovaniia [Bulletin of the Peo-

ples’ Friendship University of Russia. Series: Engineer-
ing Research], 4, 41-49. (In Russ.).

Dyadkov, P.G. (2005). [Regularities in changes in the 
stress state of the Earth’s crust and the seismic regime 
in the Baikal region under the influence of processes on 
the nearest convergent plate faces]. In Sovremennaia 
geodinamika i opasnye prirodnye protsessy v Tsentral’noi 
Azii:  Materialy  Vserossiiskogo  soveshchaniia 
«Sovremennaia geodinamika i seismichnost’ Tsentral’noi 
Azii:  fundamental’nyi  i  prikladnoi  aspekty»  (Irkutsk, 
20–23  sentiabria  2005  g.).  Vyp.  3  [Proceedings 
All-Russian Meeting “Modern Geodynamics and 
Seismicity of Central Asia: Fundamental and applied 
aspects” (Irkutsk, September 20-23, 2005)] (pp. 174-
180). Irkutsk, Russia: IEC SB RAS Publ. (In Russ.).

International Seismological Centre. (2023). On-line 
Bulletin. DOI: 10.31905/D808B830

Kalinnikov, I.I., & Mikheeva, A.V. (2015). The GIS-
EEDB computing system, lineaments and the earthquake



РОССИЙСКИЙ СЕЙСМОЛОГИЧЕСКИЙ ЖУРНАЛ. 2023. Т. 5. № 4

О влиянии предполагаемого глобального глубинного разлома на сильные землетрясения Индонезии 63

prediction problem. Bulletin of the Novosibirsk Computing 
Center. Series: Mathematical Modeling in Geophysics, 18, 
17-34. EDN: TOKSCB

Kalinnikov, I.I., & Mikheeva, A.V. (2017). The GIS-
ENDDB algorithms and methods for geoinforma-
tion-expert data analysis. Machine Learning and Data 
Analysis, 3(1), 36-49. DOI:  10.21469/22233792.3.1.03. 
EDN: YPSZHR

Kalinnikov, I.I., & Mikheeva, A.V. (2023). [Analysis of 
the dynamics of the development of faults and strong 
earthquakes]. InterEkspo Geo-Sibir’ [Interexpo Geo-Si-
beria], 4(1), 120-128. DOI: 10.33764/2618-981X-2023-
4-1-120-128 (In Russ.).

Kaverina, A.N., Lander, A.V., & Prozorov, A.G. 
(1996). Global creepex distribution and its rela-
tion to earthquake-source geometry and tectonic ori-
gin. Geophysical Journal International, 125(1), 249-
265. DOI: 10.1111/j.1365-246X.1996.tb06549.x. EDN: 
LDMVED

Khain, V.E., & Lomize, M.G. (1995). Geotektonika 
s  osnovami  geodinamiki:  uchebnik  dlia  studentov 
geologicheskikh spetsial’nostei VUZov [Geotectonics with 
the basics of geodynamics : textbook for students of 
geological specialties of universities]. Moscow, Russia: 
MSU Publ., 480 p. (In Russ.).

Logvinova, T.V., Domareva, A.E., & Kharchenko, V.M. 
(2015). [Space survey for assessing the oil and gas 
potential of territories in global, regional and local 
plans]. In Aktual’nye  problemy  neftegazovoi  otrasli 
Severo-Kavkazskogo  federal’nogo  okruga:  Materialy  III 
ezhegodnoi  nauchno-prakticheskoi  konferentsii  Severo-
Kavkazskogo  federal’nogo  universiteta [Actual problems 
of the oil and gas industry of the North Caucasus Fed-
eral District : Proceedings of the III Annual scientific 
and practical conference of the North Caucasus Federal 
University] (pp. 36-39). Stavropol, Russia: Publishing 
house “Tesera”. (In Russ.).

Lyubushin, A.A. (2021). [Low-frequency seismic noise 
 of the earth at the global and regional levels]. In 
Problemy kompleksnogo geofizicheskogo monitoringa 
seismoaktivnykh regionov (Elektronnyi resurs): Trudy 
Vos’moi Vserossiiskoi nauchno-tekhnicheskoi konferentsii s 
mezhdunarodnym uchastiem. Petropavlovsk-Kamchatskii. 
26 sentiabria – 2 oktiabria 2021 g. Otv. red. D.V. Chebrov 
[Problems of complex geophysical monitoring of seis-
mically active regions (Electronic resource): Proceed-
ings of the Eighth All-Russian Scientific and Technical 
Conference with International Participation. Petropav-
lovsk-Kamchatsky. September 26 – October 2, 2021. 
Ed. by D.V. Chebrov] (pp. 83-85). Petropavlovsk-Ka-
mchatsky, Russia: KB GS RAS Publ. (In Russ.). DOI: 
10.35540/903258-451.2021.8.13. EDN: MMHILX

Mikheeva, A.V. (2011). Programmno-algoritmicheskii 
instrumentarii  podgotovki  i  analiza  seismologicheskikh 
dannykh  v  informatsionno-vychislitel’nom  komplekse 
EEDB:  avtoref.  diss.  …  kand.  fiz.-mat.  nauk:  05.13.11 

[Software and algorithmic tools for the preparation and 
analysis of seismological data in the information and 
computing complex EEDB: Candidate phys. and math. 
sci. abstract diss.: 05.13.11]. Novosibirsk, Russia: IIS 
SB RAS, 22 p. (In Russ.). EDN: QHTZJX

Mikheeva, A.V. (2013). Studying a spatial-temporal dis-
tribution of seismicity in the area around Fukushima 
Prefecture by GIS-EEDB program tools. Bulletin of 
the Novosibirsk Computing Center. Series: Mathematical 
Modeling in Geophysics, 16, 65-79.

Mikheeva, A.V. (2017). [Studying of global geotec-
tonic structures in the GIS-ENDDB environment 
according to seismicity and a tomography data]. In 
Materialy XII Mezhdunarodnoy seysmologicheskoy 
shkoly “Sovremennyye metody obrabotki i interpretatsii 
seysmologicheskikh dannykh” [Proceedings of the XII 
International Seismological Workshop “Modern Meth-
ods of Processing and Interpretation of Seismological 
Data”] (pp. 227-231). Obninsk, Russia: GS RAS Publ. 
(In Russ.). EDN: ZRVHTP

Mikheeva, A.V. (2023). [Dynamics of parameters of mid-
depth seismicity before large earthquakes of South Asian 
seismofocal zones]. Rossiiskii seismologicheskii zhurnal 
[Russian Journal of Seismology], 5(2), 51-60. (In Russ.). 
DOI: 10.35540/2686-7907.2023.2.04. EDN: CGGHOM

Mikheeva, A.V., & Kalinnikov, I.I. (2018). [Methods 
for detecting geodynamic megastructures from geophys-
ical data]. InterEkspo Geo-Sibir’ [Interexpo Geo-Sibe-
ria], 2(4), 17-25. (In Russ.). EDN: YOREOT

Mikheeva, A.V., & Kalinnikov, I.I. (2021). Creepex as 
a parameter of seismo-geodynamic studies based on 
geo-information systems. In Spatial Data Processing 
for Monitoring of Natural and Anthropogenic Processes: 
Proceedings of the All-Russian conference with 
international participation (SDM-2021) (pp. 194-202). 
Novosibirsk, Russia. Available at: http://ceur-ws.org/
Vol-3006/23_short_paper.pdf

National Earthquake Information Center: Earthquake 
Hazards (2023). U.S. Geological Survey. Retrieved from 
https://earthquake.usgs.gov/earthquakes.

Neverova, N.P. (2009). [Creepex – characteristic of  
f seismic center]. In Materialy Chetvertoi Mezhdunarodnoy 
seysmologicheskoy shkoly “Sovremennyye metody 
obrabotki i interpretatsii seysmologicheskikh dannykh” 
[Materials of Fourth International Seismological Work-
shop “Modern Methods of Processing and Interpreta-
tion of Seismological Data”] (pp. 127-129). Obninsk, 
Russia: GS RAS Publ. (In Russ.). EDN: SWDUVP

Nikonov, A.I. (2011). [Tectonophysical aspects of struc-
tural decoding of lineament systems]. In Sovremennaia 
tektonofizika.  Metody  i  rezul’taty:  Materialy  Vtoroi 
molodezhnoi  shkoly  seminara:  v  2-kh  tomakh.  T. 2 
[Modern tectonophysics. Methods and results. Proc. 
of the Second youth school-seminar: in 2 volumes. 
Vol. 2] (pp. 78-93). Moscow, Russia: IPE RAS Publ. 
(In Russ.). EDN: ZNKUFV



РОССИЙСКИЙ СЕЙСМОЛОГИЧЕСКИЙ ЖУРНАЛ. 2023. Т. 5. № 4

64 А.В. Михеева, И.И. Калинников

Poletaev, A.I. (2013). [Scheme of modern rotational 
movements of blocks of the Earth’s crust of the East-
ern hemisphere of the Earth]. In: XV  Gorshkovskie 
chteniia.  Materialy  konferentsii,  posviashchennoi  104-i 
godovshchine  so dnia rozhdeniia G.P. Gorshkova (1909–
1984). Pod red. N.V. Koronovskogo [XV Gorshkov read-
ings. Proceedings of the conference dedicated to the 
104th anniversary of the birth of G.P. Gorshkov (1909-
1984). Ed. N.V. Koronovsky] (pp. 24-25). Moscow, 
Russia: MSU Publ. (In Russ.).

Prozorov, A.G., & Hudson, D. (1974). [Dependence 
between MLH and MPV on regional conditions and 
local interconnections]. In Magnituda i energeticheskaia 

klassifikatsiia zemletriasenii: v 2-kh tomakh. T. 2 [Mag-
nitude and energy classification of earthquakes. Is. 2] 
(pp. 208-216). Moscow, Russia: IPE AS USSR Publ. 
(In Russ.).

Sobolev, G.A., Ponomarev, A.V., Kol’tsov, A.V., Salov, B.G., 
Babichev, O.V., Terent’ev, V.A., Patonin, A.V., & Mos- 
tryukov, A.O. (2001). Excitation of acoustic emission 
by elastic impulses. Izvestiya, Physics of the Solid Earth, 
37(1), 73-77. EDN: LGQUKL

Zabrodin, V.Yu. (1981). Sistemnyi  analiz  diz”iunktivov 
[System analysis of disjunctive]. Moscow, Russia: Nauka 
Publ., 207 p. (In Russ.).

Information about authors

Mikheeva Anna Vladlenovna, PhD, Researcher of the Institute of Computational Mathematics and Mathematical 
Geophysics, Siberian Branch of the Russian Academy of Sciences (ICM&MG SB RAS), Novosibirsk, Russia. 
E-mail: anna@omzg.sscc.ru

Kalinnikov Igor Ivanovich, PhD, Leading Researcher of the Schmidt Institute of Physics of the Earth of the Russian 
Academy of Sciences (IPE RAS), Moscow, Russia. E-mail: i-kalinn@yandex.ru




