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Abstract. The S. Subbotin Institute of Geophysics has considerable experience in successful
international cooperation. By the early 2010s, a cycle of geophysical international studies
conducted in Central and Eastern Europe had been almost entirely completed. It is crucial to
note that these studies investigated various types of tectonic structures and geodynamic regimes
of the Earth’s continental lithosphere. The primary sources for these studies were the reports
on the Institute’s activity and scientists’ summarizing articles. The Institute’s experience in
international cooperation in previous years is covered in detail in publications: “Integration of the
Institute of Geophysics of the National Academy of Sciences of Ukraine into Global Science” by
V. Starostenko and E. Isichenko, and “International Cooperation of the S. Subbotin Institute of
Geophysics of the National Academy of Sciences of Ukraine in 2010-2020” by V. Starostenko,
0. Rusakov, and A. Yakimchik. The purpose of the article is to analyze and summarize some
modern directions and forms of international activity of the Subbotin Institute of Geophysics
of the National Academy of Sciences of Ukraine. The collected material makes it possible to
analyze the priority areas of international activity of the Institute’s scientists. Based on the
analysis of international events, conclusions have been drawn that Ukrainian geophysicists are
expanding the Ukrainian seismological network and gradually integrating it into the international
one. The article highlights the forms of international cooperation of the Subbotin Institute of
Geophysics of the National Academy of Sciences of Ukraine over the past decade. A historical
and analytical approach was used in the study, allowing for the generalization of certain directions
of international cooperation activities. The article points out that an active combination of
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various forms of scientific activity can lead to the realization of goals and the resolution of the
challenges that the global community faces today. It is shown that with the onset of the military
activities on the territory of Ukraine, new factors have emerged that affect the environmental
state. This should draw the attention of the entire international community, as these issues concern
not only the Ukrainian territory. The article highlights new international projects in which the
Institute’s scientists are participating and identifies the need for the implementation of modern
information technologies and the maintenance of high standards of scientific activity. Based on
the analysis of the projects involving Ukrainian scientists, it is clear that the European vector
of international cooperation remains one of the key directions of the Institute’s activities. It has
been determined that international programs are based on a comprehensive approach to solving
complex geological and geophysical problems. It has been determined that a special place in
geophysical research is now occupied by monitoring seismic activity, climate change, crustal
research, and the study of geomagnetic phenomena. The organization of joint publications
addressing current geophysical issues, as well as the holding of seminars and conferences, is
an important component of international cooperation today.

Keywords: Institute of Geophysics, geophysical research, international projects, seismology, international
technical cooperation, integration.

I. JI. 3BonkoBa, I'. A. /loponuna

Y «Incmumym 0ocniodcenb HAyKO8O-MEXHIUHO20 NOMEHYIATY Ma iCMOopii HayKu
im. I' M. Jlobposa HAH Yxpainuy, Kuis, Ykpaina

JNESAKI CYUYACHI HAITPSIMU MI’KHAPOJHOI HAYKOBOI1
JISIIBHOCTI IHCTUTYTY TEO®IZUKH
IM. C.1. CYBBOTIHA HAH YKPAIHH

AHoOTAaIisA. Y cTaTTi BUCBITICHO JEIKI HAIPSIMU MIKHAPOIHOI TisTBHOCTI [HCTUTYTY Teo(i3uKH iM.
C.L Cy660TiHa HAH VYkpaiuu 3a ocranne aecatupiaus. ¥ JIOCITIJPKEHH1 BUKOPHCTAHO aHaJi-
THYHWH, ICTOPHYHHH MIJIXOH, SIKi JAI0Th 3MOTy TIPOAHAII3YBATH Cy4aCHi HANPSMH i TCHICHIIIT
PO3BUTKY MIKHAPOHOI JIisSUTBHOCTI IHCTUTYTY, CIPOTHO3YBATH PE3Y/IBTATH MIKHAPOIHOTO
CMiBPOOITHAITBA. 30KpEMa, BUKOPHCTAHO 3aralbHOHAYKOBI Ta CIIENialIbHO HAayKOBI METO/H, TaKi
SIK METOJTU aHaJIi3y, CHHTE3y Ta MOPIBHSHHS. AHAJI3 Ipallb HAYKOBIIB JaB 3MOTY CTBEpPXKYBa-
TH, 0o 10 90-X pp. XX cT. Mi>KHapoIHa TisUTbHICTE [HCTUTYTY OYyII0 MPaKTUYHO OOMEKEHOIO
pETiOHATFHIMHU OpTaHi3amisMu, Ha KmTanTt Kapnaro-bamkancekoi reonoriuHoi acorianii. Ha
OCHOBI y3araJbHEHHS JaHUX 3pOOJICHO aHali3 pisHUX (popM MiKHAPOIHOI CIiBIpaIli BUCHUX
IHCTUTYTY 13 3apyOiKHUMH KoJieramu. [TokazaHo HEOOXiIHICTh CIUTBLHOT KOOPANHALIT HAYKOBOT
JUSUTBHOCTI, CIPSIMOBAHOT Ha BUPILIIEHHS TPO0OJIEM y CydacHOMY CBiTi. BucBiTiieni Hait0Oinbi
aKTyaJlbHI MPO0OJIeMH, SIKi BUMAraroTh yJacTi MDKHaApOJAHOI HAyKOBOi CIIUTbHOTH. Cepet HUX:
ceiicMivHa aKTHBHICTB, TI00ATBHI 3MiHH KITIMaTy, EKOJIOTiuHe 3a0pyAHEHHS aTMOC(epH, B T.4. —
BHACJIIJIOK BeJIeHHsI 00MOBUX i Tomo0. 3 aHai3y MDKHAPOJAHUX MIPOrpaM MOXKHA 3pOOUTH
BHCHOBOK, 1110 BOHU I'PYHTYIOThCSI HA KOMIIEKCHOMY ITiIXO/1i /IO BUPIIICHHSI CKJITHUX T€0JI0T0-
reoq)iquHx npobiem i nepez{6aqa}0n, PO3BUTOK Ta 30aradeHHs] HOBUMH JJaHUMHU. AHAJII3 TIEB-
HUX MIKHAPOJIHHX 3aXOJIiB CBITIUTE IPO Te, IO reO(’pBI/IKI/I Yipainn PO3LIMPIOIOTH YKpaiHChKY
CeliCMOIOTiYHy MEPEXKy Ta TOCTYIOBO IHTErPyIOTh ii 10 MixKHapoAHOT Mepexi. BushaueHo,
1110 OJJHUM 13 KJIFOYOBHX HAIPSMIB AisIBHOCTI [HCTUTYTY 3aIMIIA€THCS €BPONEHCHKII BEKTOD
MIDKHapOIHOTO CHiBPOOITHUITBA. BUCBITIICHO, 110 METOIO MIEBHUX CYYaCHUX MIKHAPOIHHX HPO-
€KTIB € pO3pO0OKa METOIB IMiIBUIICHHS CTIHKOCTI Ta HAAIHHOCTI pOOOTH TiAPOEIEKTPOCTAHIIIH
Ta aTOMHHX cTaHuii. [TpoananizoBaHi HAWOIBII BArOMi MXKHAPO/IHI TPOEKTH, B SIKUX Opasu
yuacTb BYCHI [HCTHUTYTY. 3p00IIEHO BUCHOBOK, 1110 MIXKHApO/HA JTisUTbHICTh BYCHUX [HCTUTYTY
MTOBMHHA PO3BHUBATUCS i OyTH JOCIIKYBaHOIO HaJlall.

Knrwouoei cnosa: TnctutyT reodizuku, reodi3myaHi JOCTIKEHHS, MIKHAPOIHI TPOEKTH, CEHCMOIIOT S,
MIDKHApOJHO-TEXHIYHE CIIIBPOOITHUITBO, IHTErpaLlis.

Introduction. The S. Subbotin Institute of Geophysics of the National Academy of
Sciences of Ukraine holds a significant position in conducting fundamental and applied
research in the field of geophysics, not only within Ukraine but also on the international
stage. The events of the last decade have profoundly altered the surrounding environment,
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both ecologically and socially. There is a certain impact on the environment from natural
and man-made factors, including magnetic factors related to the contamination of territories,
particularly as a result of the war. Therefore, in international cooperation, it is crucial to
coordinate research in the areas of geophysical ecology.

Consequently, the Institute’s international activities are also adopting new directions that
reflect the emerging global challenges facing science. This article examines some forms of
the Institute’s international activities at the current stage, all of which aim to further develop
international cooperation.

The Purpose of the Article. The objective of this article is to analyze and summarize
some contemporary directions and forms of international activities of the S. Subbotin Institute
of Geophysics of the National Academy of Sciences of Ukraine.

Research Methods. The article employs historical and analytical approaches, specifically
utilizing methods of analysis, synthesis, and comparison. The research is grounded in the
principles of historicism and objectivity. The application of these methods enabled the
generalization and structuring of trends in the development of contemporary scientific activities.

Research Sources and Historiography. The sources for this research include reports
from the S. Subbotin Institute of Geophysics of the National Academy of Sciences of Ukraine,
materials from international conferences, events, and projects, as well as publications by scientists.
The issue of international scientific cooperation among the Institute’s researchers has been
covered in publications by domestic scholars since the inception of the Institute’s activities'.

Main Material and Results. Throughout its history, the Institute of Geophysics of the
National Academy of Sciences of Ukraine has actively engaged in international cooperation.
The peculiarity of the first half of this period (until the 1990s) was that international activity
was practically limited to regional organizations such as the Carpathian-Balkan Geological
Association, which included Bulgaria, Hungary, Poland, Romania, the USSR, Czechoslovakia,
and Yugoslavia, joint research with individual countries, for example, with Hungary, or
occasional business trips abroad. The situation changed dramatically in the 1990-s, when
the geographic scope of project participants expanded, involving up to 23 countries, and
the format of cooperation was transformed. For fieldwork in Ukraine and adjacent regions,
Western partners provided, free of charge, highly expensive geophysical equipment for
shared use and covered the expenses of their participants’ stays in Ukraine. Bilateral projects
without expeditionary work that did not require large funding were carried out, as before,
on a currency-free exchange basis*.

The integration of the Institute of Geophysics of the National Academy of Sciences
of Ukraine into the world science was also carried out through participation in complex
international programs of UNESCCO, programs of European countries and programs of
international unions — the International Geological Union (IUGS) and the International Union
of Geodesy and Geophysics (IUGG)?>.

Since 1992, the Institute has been involved in a number of programs and projects:
EUROPROBE, GEORIFT, EUROBRIDGE, PANCAPDI, DOBRE, INTAS, NARS DEEP,
IRIS, SCAR (Antarctic research). Notably significant scientific results were obtained during
deep seismic studies conducted as part of the DOBRE-2 project in eastern Ukraine, particularly
in the Black Sea and Azov Sea regions. An international team of geophysicists from Ukraine,
Denmark, the Netherlands, the USA, and Poland, using state-of-the-art equipment, obtained
unique seismic data on the deep structure and development dynamics of the most promising

Crapocrenko B. 1., Mcuuenko E. 1. Manou3BecTHbIC CTPaHUALBI HCTOPUU (POPMHUPOBAHUS M PA3BUTHSA
reou3HUYECKUX HCCaen0Banuii Ha Ykpaune. [ eogusuueckuil scypnan. 2003. T. 25. Ne 5. C. 3-30.
Crapocrenko B. U, Ucnuenxko E. I1.. UaTterpanus MucturyTa reodpusunkn HAH YkpanHbel B MEPOBYIO HayKy.
Teogusuuecxuii ocypnan 2010. T. 32. Ne 6. C. 3—-100 (in Russian).

Crapocrerko B. 1., Pycakos O. M., Skumunk A. . Mexaynaponsoe coTpyaaudectBo VHCTUTYTa reodu3nku
M. C. U. Cy66otnna HAH VYkpaunst 8 2010-2020 rr. [eogpusuueckuii scypnan. 2021. T. 43. Ne 3. C. 206.
205-226 (in Russian).

* Tawm camo. C. 206

5 Crapocrenko B. U, Ucuuenxo E. IT. Uarterpanust. C. 6.
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oil and gas bearing areas of the Black and Azov Seas, the Donbas lithosphere, and their
articulation with the Ukrainian shield®.

At the current stage, the forms of international activities of the Institute include
participation in international research projects, scientific cooperation, hosting international
conferences, exchanging scientific information, and publishing in international journals etc.

Particular attention in geophysical research is currently being paid to the monitoring of
seismic activity, issues of climate change, the study of the Earth’s crust, and the investigation
of geomagnetic phenomena. These issues have become highly relevant in the past decade.
The study and implementation of research findings in these areas are of critical importance for
the safety and proper functioning of humanity. Therefore, Ukrainian scientists, in particular
those of the Institute of Geophysics of the National Academy of Sciences of Ukraine, support
global international initiatives aimed at researching and solving these problems.

One of these initiatives is the “GEMMA” project. The Institute of Geophysics participated
in this project from 2016 to 2021. Within the framework of this project, Ukrainian scientists,
in collaboration with colleagues from Europe and North America, developed models for
monitoring changes in the Earth’s atmosphere. The goal was to investigate and analyze the
consequences of global climate change and to develop methods for mitigating the negative
impacts of these changes on the environment.

In recent years, with the participation of leading experts from the Institute and scientists
from Europe (Netherlands, Denmark, Germany, Poland, Finland, France, Austria, Hungary, the
United Kingdom) and the USA (University of El Paso), work has been carried out on projects
such as Eurobridge, Dobre, Georift, RomUkrSeis, Pancake, TESZ, and SHIELD-21. The profiles
of these projects intersect the East European and West European platforms, the Scythian Plate,
the Pannonian Basin, the Dnipro-Donetsk and the Pripyat Trough. The primary goal of these
studies is to investigate the productive thickness of sedimentary rocks that may contain oil and
gas fields, to establish the presence of transition zones with deep faults that migrate hydrocarbons
into traps and form deposits of other minerals. This program is a comprehensive approach to
solving complex geological and geophysical problems and provides for the development and
enrichment of fundamental and applied areas of Earth sciences with new data’.

Ukrainian geophysicists are expanding the Ukrainian seismological network and gradually
integrating it into the international system. In June-July 2023, as part of the “Expansion and
Modernization of the Seismic Network in Ukraine” (SNEMU) project, scientists from the
Institute underwent comprehensive training in Georgia. With the support and in cooperation
with the US Department of Energy (DOE), Livermore National Laboratory (LLNL), Michigan
State University (MSU) and the EarthScope consortium, plans are underway to expand the
national seismological network by installing permanent broadband seismic stations to record
earthquakes across Ukraine. Expert researchers from LLNL, MSU, and the EarthScope
consortium gave lectures, conducted training sessions, shared their experience and the latest
methods in the field of seismological research®.

Since 1995, the Institute of Geophysics of the National Academy of Sciences of Ukraine
has been cooperating with United States Geological Survey, jointly maintaining the Kyiv-IRIS
digital seismic station in Malyn. The station has enhanced the capabilities of seismological
observations in Ukraine, which are especially important for studying the Vrancea seismic
zone, as well as the Carpathian and Crimean regions. In September 2017, the US side
upgraded the equipment at the “Kyiv-IRIS” station. Regular observations began in February
2018 and continue to this day”.

¢ HamionanbHa akagemist Hayk Ykpainu. 1918-2008: mo 90-piuus Bix aust 3acHyBanus. Kuis: Bug-s80 KMM,
2008. C. 289-290.

7 Jlerocraesa O.B. HaykoBi mikonu ta cy4acHi HaykoBi Hampsimu [HctuTyTy reodizuku im. C. 1. Cy66oTiHa
HAH VYxpainu. Bicnux. HAH Ykpainu. 2024. Ne 4. C. §3.

8 URL: https://www.nas.gov.ua/UA/Messages/Pages/View.aspx? MessageID=10344
Jleroctaesa O. B. Haykosi mixomnu. C. 86.
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Ukraine has also become a member of the IRIS (Incorporated Research Institutions for
Seismology) consortium, gaining access to the global seismic data bank. On September 17,
1998, the U. S. Geological Survey and the Institute of Geophysics signed a protocol on scientific
and technical cooperation in the study of Earth physics, the installation and maintenance of
seismological equipment, and the exchange of seismological data and related scientific results'’.

The European vector of international cooperation remains one of the key activities of
the Institute.

The Subbotin Institute of Geophysics of the National Academy of Sciences of Ukraine
participates in the European seismological project AdriaArray. AdriaArray is a European
initiative aimed at enhancing our understanding of the deep structure of Central Europe,
orogeny, and its connection with mantle dynamics, plate deformation, surface processes, and
seismic hazards in the actively deforming orogenic system of the Alps-Apennines-Carpathians-
Dinarides. The research will combine modern Earth observation data with high-resolution
geophysical images of the three-dimensional geological structure and the physical properties
of the lithosphere and upper mantle. Preparation for the implementation of this ambitious
project began in 2018, building on the experience gained from two previous European projects,
PACASE and AlpArray. Almost 50 institutions from 27 countries will now participate in the
long-term experiment. It is planned to create a dense broadband seismic network to cover
the Adriatic plate and its surroundings. A total of 1380 broadband seismological stations
will be used, of which 971 are stationary. In addition to the existing stations in the region,
409 temporary stations from 18 mobile pools will be deployed to achieve coverage with
an average station spacing of approximately 50—55 km. The experiment will be based on
intensive cooperation between network operators, ORFEUS and interested research groups.
In 2022, 18 MOBNET broadband stations were installed in Romania and Bulgaria. Before
the start of Russia’s large-scale war against Ukraine, the Institute of Geophysics of the Polish
Academy of Sciences planned to install 14 stations in the Ukrainian seismological network,
which could simultaneously use European and Ukrainian equipment. Unfortunately, the war
made certain adjustments to the plans of European partners. Today, together with its Polish
colleagues, the Institute is working to adapt some seismic stations to work in this project''.

The results of the Institute’s geophysicists’ research have been presented in numerous
publications. These scientific findings are widely applied in the exploration of deep-seated
mineral resources and in assessing seismic hazards in Ukraine. The works of Ukrainian
geophysicists are well known abroad, with their findings prominently featured in special
issues of journals such as “Tectonophysics”, “Earth Physics”, “Reports RAS”, “Geophysical
Journal International”, “EOS, Transactions, American Geophysical Union”, “Global and
Planetary Change”, “Pure and Applied Geophysics”, “International Journal of Differential
Equations and Applications”'%.

In 2023, a memorandum of collaboration was signed with the AdriaArray Initiative
regarding cooperation in the exchange of seismological information.

The Institute’s staff are also participating in the international NATO Science for
Peace Multi-Year Project G5907, titled “Prevention of Geothreats to Azerbaijan’s Energy
Independence.” The aim of this project is to develop methods to enhance the resilience and
reliability of critical infrastructure, such as hydroelectric power plants and nuclear power
stations. The developed approaches and methods are being tested on the Shamkir and
Mingachevir hydroelectric power plants in Azerbaijan, which are the largest in the country
and are associated with the two largest reservoirs in the Caucasus.

In 2022-23, the Institute carried out work within the framework of projects with foreign
institutions:

—Joint Polish-Ukrainian Project: “Development of a Methodology for Calculating Local
Geomagnetic Activity Indices Using Data from Magnetic Observatories and Permanent

10" URL: http://www.igph.kiev.ua/ukr/about.html
" T'punb JI. M. Ceiicmiuna HeGesneka teputopii Ykpaiau. Bicnux HAH Ykpainu. 2023. Ne 6. C. 31-32.
12 HarionanbHa akajemist Hayk Ykpaiau. C. 290.
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Stations in Ukraine and Poland” (2022-2024), implemented under the Cooperation Agreement
between the National Academy of Sciences of Ukraine and the Polish Academy of Sciences.
The project involved comparative measurements using Ukrainian and Polish instruments
at the Belsk Geomagnetic Observatory. The project also involved the exchange of new
geomagnetic observatory data from Poland and Ukraine for the calculation of geomagnetic
activity indices.

Joint Polish-Ukrainian Project: “Geophysical Studies of the Lithospheric Structure of
the East European Craton” (2022-2024), also under the Cooperation Agreement between
the National Academy of Sciences of Ukraine and the Polish Academy of Sciences. This
project involved computer modeling and the construction of a preliminary velocity model
along the SHIELD21 profile under study.

— Joint Polish-Ukrainian Project: “Paleogeography and Tectonic Evolution of the
Ukrainian Shield Based on Paleomagnetic Studies of the Korosten Pluton” (2022-2024),
is being implemented within the framework of the Cooperation Agreement between the
National Academy of Sciences of Ukraine and the Polish Academy of Sciences. The project
included paleomagnetic studies of the Korosten Pluton of the Ukrainian Shield.

In 2023, the Institute had 5 international agreements. The cooperation was carried
out within the framework of multilateral projects INTERMAGNET and others) and under
bilateral agreements between the Institute and scientific institutions of foreign countries
(Poland, the USA, France, etc.) .

Within the framework of the international project BLACK SEA HAZNET, the possibility
of predicting regional seismic activity based on geomagnetic monitoring and information
on water levels in wells obtained as a result of the functioning of a specially created data
collection network for their archiving, visualization and analysis was statistically confirmed.
New data on geophysical influences that can affect the environment, in particular on the
relationship between variations in the geomagnetic field and climate change, have been
obtained, and differences in this mechanism have been established for the Northern and
Southern hemispheres 4.

Within the framework of the Ukrainian-Japanese SATREPS WG-2 project, new data
were obtained regarding radionuclide runoff formation on experimental sites in the Chernobyl
Exclusion Zone and the vertical distribution of Chernobyl-origin radionuclides in the sediments
of lakes and adjacent areas. This allowed for a comparative analysis of the processes occurring
in the water bodies of the Chornobyl zone and in the areas around the Fukushima Daiichi NPP.
Work continued under the joint Ukrainian-Japanese scientific and technical project SATREPS
“Science and Technology Research Partnership for Sustainable Development”, the main purpose
of which is to strengthen the technical level of radiation monitoring and the legislative framework
in Ukraine for ecological remediation of radioactively contaminated areas, monitoring and
modelling for the purpose of implementing a new zoning of the Exclusion Zone .

Conclusions. Over the past decade, the international activities of the Subbotin Institute
of Geophysics of the National Academy of Sciences of Ukraine have contributed to the
integration of Ukrainian science into the global scientific community. New and existing areas
of international activity in the research of the scientists are emerging and developing. The
Institute’s scientists are actively involved in international research, programs, projects, and
scientific conferences. All this contributes to the development of the potential for solving
many problems that humanity is currently facing in all corners of the Earth.

It is essential to be aware of the problems that scientists may encounter in their future
activities. Primarily, this includes insufficient state funding, which can limit the organization

3 MiskHapo/JHe HayKOBE Ta HAyKOBO-TexHiuHe chiBpoOiTHunTBO (2023). Incmumym 2eoghizuxu im.
C.I. Cy66omina HAH Yxpainu. URL: http://www.igph.kiev.ua/International%20Activity/ukr/index.html

4 Crapoctenko B. U., PycakoB O. M., Slkumunk A. Y. MexayHapoaaoe cotpyaanuectso. C. 215.

15 TIpo miacyMKku HayKOBOI AisibHOCTI ycranoB Bimminenns nayk mpo 3emito HAH VYkpainu y 2015—
2019 pp. 3sim Axademixa-cexpemaps Biodinenns nayx npo 3emnio HAH Ykpainu axaoemixa HAH
Vkpainu O. M. I[lonomapernka. URL: https://www.nas.gov.ua/UA/Messages/Pages/View.aspx?
MessagelD=6402.
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of international scientific events and participation in international projects. Despite the difficult
political situation, it is crucial to maintain high standards of scientific activity, seek opportunities
to participate in international programs, and improve the qualifications of scientific personnel.

The quality of scientific research can be enhanced by implementing advanced information
technologies and the “digitalization” of scientific processes, which will facilitate the peer
review of research before submission to international journals.

Key steps in developing international cooperation may include organizing joint
publications, participating in world-class scientific seminars, etc. . Joint research, exchange
of scientific data, and the creation of international laboratories will also contribute to the
advancement of scientific research. These areas should be developed, monitored, and analyzed
to address the global challenges of today.
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