
UNDERWATER  INVESTIGATIONS AND ROBOTICS. 2023. No. 2 (44)

SEA TECHNOLOGY FACILITY AND METHODS OF UNDERWATER RESEARCH

65

DOI: 10.37102/1992-4429_2023_44_02_05

FEATURES OF THE INTERACTION OF INFRAGRAVITY 
AND WIND SEA WAVES

G.I. Dolgikh, S.G. Dolgikh, V.A. Shvets, S.V. Yakovenko

The results of data analysis of a laser meter for hydrosphere pressure variations installed on the shelf of the 
Sea of Japan at a depth of 25 meters are presented. When processing the data, the main attention was paid 
to variations of hydrosphere pressure in the range of periods of infragravity and wind sea waves. Against the 
background of regular sea waves, solitary nonlinear hydrophysical disturbances of large amplitude occur with 
the main infragravity periods from 2.5 to 5.5 minutes. It was revealed that quasi-harmonic soliton-like single, 
double or triple formations, interacting with surface wind waves, form nonlinear hydrophysical disturbances of 
the type “potential pit”, “one sister”, “two sisters”, “three sisters”. When these disturbances appear, the maximum 
amplitude is observed for the harmonics of the infra-gravitational range, and before and after the appearance, 
the maximum is the harmonic of the gravitational range.

Keywords: infragravity waves, wind sea waves, laser meter of hydrosphere pressure variations, killer 
waves.

References

1.	Dushaw, B.D.; Sagen, H.; Beszczynska-Möller, A. Sound 
speed as a proxy variable to temperature in Fram Strait. J. Acoust. 
Soc. Am. 2016, 140, 622–630.

2.	Dolgikh G.; Morgunov Y.; Burenin A.; Bezotvetnykh V.; 
Luchin  V.; Golov A.; Tagiltsev A. Methodology for the Practical 
Implementation of Monitoring Temperature Conditions over Vast 
Sea Areas Using Acoustic Thermometry. J. Mar. Sci. Eng. 2023, 
11, 137. https://doi.org/10.3390/jmse11010137.

3.	Borisov S.V., Kabanov N.F., and Rutenko A.N. Experi-
mental study of sound field fluctuations on fixed paths. Acoustical 
Physics. 1996. Vol. 42. Pp. 347-358.

4.	Christou, M.; Ewans, K. Field Measurements of RogueWa-
ter Waves. J. Phys. Oceanogr. 2014. Vol. 44. Pp. 2317–2335.

5.	Dolgikh G.; Dolgikh S.; Chupin V.; Ovcharenko V.; Shvets 
V.; Yakovenko S. Registration of Nonlinear Hydrophysical Distur-
bances - RogueWaves in Full-Scale Conditions. J. Mar. Sci. Eng. 
2022, 10, 1997. https://doi.org/10.3390/jmse10121997.

6.	Shurgalina, E.G.; Pelinovsky, E.N. Development of freak 
swell wave in a weak wave field. Fundam. Appl. Hydrophys. 2012. 
5. Pp. 77–88.

7.	Dolgikh G.I., Dolgikh S.G., Kovalyov S.N., Chupin V.A., 
Shvets V.A., Yakovenko S.V. Super-low-frequency laser instru-
ment for measuring hydrosphere pressure variations. Journal of 
marine science and technology. 2009. Vol. 14. Pp. 436-442. DOI 
10.1007/s00773-009-0062-5.

8.	Dolgikh G., Budrin S., Dolgikh S., Plotnikov A. Supersen-
sitive Detector of Hydrosphere Pressure Variations. Sensors. 2020. 
Vol. 20(23). No. статьи: 6998. doi:10.3390/s20236998.

9.	Alekseev A.V., Valentin D.I., Dolgikh G.I., Dolgikh S.G., 
Kovalev  S.N., Koren I.A., Ovcharenko V.V., Kholodkevich 
E.D., Shvets V.A., Yakovenko S.V. Registration of infragravity 
waves at the hydrosphere-lithosphere boundary using coastal la-
ser strainmeter. Doklady Earth Sciences. 2003. Vol. 389. No. 2. 
Р. 291-293.



UNDERWATER  INVESTIGATIONS AND ROBOTICS. 2023. No. 2 (44)66

SEA TECHNOLOGY FACILITY AND METHODS OF UNDERWATER RESEARCH

Recommended citation: 

Dolgikh G.I., Dolgikh S.G., Shvets V.A., Yakovenko S.V. FEATURES OF THE INTERACTION OF INFRAGRAVITY AND WIND SEA 
WAVES. Underwater investigations and robotics. 2023. No. 2 (44). P.  57–66. DOI: 10.37102/1992-4429_2023_44_02_05. EDN: 
PAIRBR.

About the authors

DOLGIKH Grigory Ivanovich, Academician of the Russian 
Academy of Sciences, Professor, Doctor of Physical and Mathe-
matical Sciences, Director

Pacific Oceanological Institute, Far Eastern Branch of the Russian 
Academy of Sciences

Address: 43, Baltiyskaya st., Vladivostok, 690041, Russia 
Research interests: waves, infrasound, sound, hydro- and seis-

moacoustics, physics of earthquakes and tsunamis, interaction 
of geospheres, natural oscillations of geospheres, linear and 
nonlinear processes, laser-interference systems.

Phone: +7(423)2311400, fax: +7(423)2312573 
E-mail: dolgikh@poi.dvo.ru 
ORCID: 0000-0002-2806-3834

DOLGIKH Stanislav Grigorievich, Doctor of Technical Scienc-
es, Head of Laboratory

Pacific Oceanological Institute, Far Eastern Branch of the Russian 
Academy of Sciences

Address: 43, Baltiyskaya st., Vladivostok, 690041, Russia 
Research interests: laser-interference measuring systems, 

Michelson interferometer, infrasonic oscillations, seismoacous-
tics, wave processes in the ocean, natural disasters

Phone: +7(423)2312598, fax: +7(423)2312573 
E-mail: sdolgikh@poi.dvo.ru 
ORCID: 0000-0001-9828-5929

SHVETS Vyacheslav Aleksandrovich, сandidate of technical 
sciences, senior researcher

Pacific Oceanological Institute, Far Eastern Branch of the Russian 
Academy of Sciences

Address: 43, Baltiyskaya st., Vladivostok, 690041, Russia 
Research interests: laser strainmeter, laser interferometer, auto-

mated systems, electronic systems, software
Phone: +7(423)2312598, fax: +7(423)2312573 
E-mail: vshv@poi.dvo.ru 
ORCID: 0000-0002-4752-6865

YAKOVENKO Sergey Vladimirovich, candidate of technical 
sciences, leading researcher

Pacific Oceanological Institute, Far Eastern Branch of the Russian 
Academy of Sciences

Address: 43, Baltiyskaya st., Vladivostok, 690041, Russia 
Research interests: laser strainmeter, laser nanobarograph, laser 

measuring device for hydrosphere pressure variations, global 
positioning system

Phone: +7(423)2312598, fax: +7(423)2312573 
E-mail: ser_mail@poi.dvo.ru 
ORCID: 0000-0003-3784-9449


