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ABSTRACT

The article contain information about several hydrodynamic anomalies were observed during earthquake in Racha
(04.11.2020 17:10, Mag = 4.2, Depth = 2km, Lat. 42.48°; Long. 43.41°) on the multiparametric monitoring network of
M. Nodia institute of Geophysics. Data were analyzed by the special program which gives possibility to exclude the
influence of geological factors by the common value of tidal variations. Was analyzed reaction of parameters to the
earthquake preparation process.

Key words: hydrodynamic anomalies, seismic event precursors.

1. Introduction

Georgia is very vulnerable to various natural disasters, including earthquakes [1]. Significant number of
works on the registration of earthquakes and the detection of their possible precursors is here carried out [2-
10]. Multiparametric data (water level, atmosphere pressure, temperature) were recorded with a minute
frequency, in the deep boreholes located on the territory of Georgia. Observations were carried out using the
special equipment providing measurement of deformation up to 10 degrees [11-12]. In order to exclude the
influence of geological factors, the data from various stations were rated against the common value of tidal
variations [13-14]. Variation and reaction of parameters to the earthquake preparation process [15-19] were
analyzed.

2. Data Analysis
Let us consider the changes in parameters during the preparation of the earthquake (“Racha",

04.11.2020 17:10, Mag = 4.2, Depth = 2km, Lat. 42.48°; Long. 43.41°) in the period from 29.10.2020 to
06.11.2020 for five stations.
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Fig.1. a - Water level, atmospheric pressure and tidal variations at the Ajameti borehole. Vertical line marks
an earthquake. b- Hydrodynamic Response.



The first of them - "Ajameti", is located 60 km from the epicenter, the second, "Kobuleti", is located
154 km from the epicenter, "Lagodekhi" - at 247 km, "Nakalakevi" - at 117 km, and finally "Oni" is located
in epicentral area.
Anomaly was revealed on Ajameti station before 4 November 2020 earthquake, 5 days earlier.
Water level falling can be seen on the graph (Fig.1 a, b). Earthquake happened in 60 km far from the station.
The duration of the anomalous period is fixed on figure.
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Fig.2. a - Water level, atmospheric pressure and tidal variations at the Kobuleti borehole. Vertical line marks
an earthquake. b- Hydrodynamic Response.

At Kobuleti borehole, which is 154 km away from the epicenter, the anomaly was observed 4 days
prior to the earthquake. The duration of the anomalous period is shown on figure.
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Fig.3. a - Water level and tidal variations at the Lagodekhi borehole. Vertical line marks an earthquake. b-
Hydrodynamic Response.

In Lagodekhi, which is 247 km away from the epicenter, we observed an anomaly that continued for 2 days.
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Fig.4. a - Water level, atmospheric pressure and tidal variations at the Nagalagevi borehole. Vertical line
marks an earthquake. b- Hydrodynamic Response.
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Anomaly was observed in Nagalagevi borehole 1 day earlier before event of 4 November 2020. The
Earthquake occurred in 117 km far from a station.
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Fig.5. a - Water level, atmospheric pressure and tidal variations at the Oni borehole. Vertical line marks an
earthquake. b- Hydrodynamic Response.

At Oni station anomaly behavior was 5 day earlier before the earthquake and continued for 2 days.
Earthquake epicenter was located in 10 km far from the station.

3. Conclusion

Results of data analysis demonstrate the informatively of water level as an indicator of tectonic activity.
Variations in hydrodynamic parameters are caused by the earth stress. During normal period it change
according tidal variation and has “background” value. Before seismic event character of variation changed
above “background” value, as indicator of tectonic activity. During the observed time period were fixed
earthquake with Magnitude 4.2, between 60-150 km from the station, occurred on the territory of Caucasus.
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Peakuusi ruipoAuHAMHUYECKOM CETH HA NMPOLECCHI MOATOTOBKH
3emJjierpsacenuii B I'py3uu

I''A. Meaukanze, T. Ixx. Lxkuminesnanse, I'.H. Ko03es, A. III. YankBeTaase
Pesrome

Crarbsa comepkuT HH(OpMALMIO O THAPOAMHAMHYECKMX AHOMAJIMAX B MEpHOX 3emieTpsiceHus B Paua
(04.11.2020 17:10 Mar. =4.2) no JaHHBIM HAOJIOJICHUI MYJIbTHUIIAPAMETPUIECKOM MOHHUTOPUHIOBOW CETH
WuctutyTa reodpusnku um. M. Hoama. JlaHHBIE TpoaHaIM3MPOBaHBI C TOMOIIBIO CIIEIUAILHON POTPaMMBI.
C uenpl0 HUCKIIOYEHMS BIMSAHUS TEOJOTMYECKMX (DaKTOPOB, JAHHBIE C PAa3JIMYHBIX CTaHUUH ObLIM
OTKaJIMOPOBAHBI C TIOMOIIBIO 3HAYEHUH MPHINBHBIX BapHanuid. OCyIIecTBICH aHaJIN3 BapHaIliil U peakIiuu
napaMeTrpa Ha IpOoLecC NOATOTOBKH 3eMIIETPACEHUS.



