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Features of the local areas deep structure of on tropical cyclone

movements trajectories

*M. Yakymchuk (/nstitute of Applied Problems of Ecology, Geophysics and Geochemistry),
I. Korchagin (/nstitute of Geophysics, NAS of Ukraine), K. Yanushkevich (/nstitute of Applied
Problems of Ecology, Geophysics and Geochemistry)

SUMMARY

The results of studying the deep structure in local areas along the trajectories of tropical cyclones (TCs)
movement in 2017 are presented. In four regions of TC activity, 56 local areas were examined along 5
trajectories of cyclone movement. Additionally, a survey of the central zones of 25 TCs, recorded by
spacecraft, was carried out. Investigations on local areas of cyclones movement were carried out using
frequency-resonance methods of satellite images processing. During the images processing of survey
areas on the trajectories of cyclone movement, from the surface instrumental measurements were
carried out in order to register responses (signals) at the frequencies of hydrogen and basalts. The results
of processing images of the 81st local area indicate that the formation and movement of TCs occurs
mainly along the areas of basalt volcanoes location, as well as basalt deposits in the upper part of the
cross-section. The results of the conducted studies indicate the feasibility of using mobile methods of
frequency-resonance processing of satellite images for predicting the places of formation and
trajectories of the tropical cyclones.
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Introduction. Tropical cyclones are one of the most destructive natural phenomena. In terms of
damage, caused by cyclones, they are comparable to earthquakes. Hurricane winds and huge ocean
waves, catastrophic showers and the floods caused by them, landslides and mudflows, severe
thunderstorms produce colossal destruction and claim tens and hundreds of thousands of human lives.
Thus, the consequences of the release of the tropical cyclone Bholan (Bangladesh) in November 1970
became the most terrible natural disaster of the 20th century, when more than 300 thousand people
died under a storm wave (Data ...). Tropical cyclones are especially dangerous for ships and aircraft.
There is numerous evidence of their wreck from the effects of tropical cyclones. Tropical cyclones
inflict tremendous damage and disaster on coastal areas that are not limited to the tropics. Tropical
cyclones have tremendous energy. The kinetic energy of a medium-sized tropical cyclone is
equivalent to the energy of 1000 atomic bombs (Fedorov, 1979). About 80 tropical cyclones
(Guide..., 2014) with maximum wind speeds of 20-25 m/s and higher are observed on the globe per
year. Half to two-thirds of them reach hurricane force (winds over 33 m/s) (Khain and Sutyrin, 1983).

In a number of works devoted to the problem of volcanic activity on Earth (Yakymchuk and
Korchagin, 2020; Yakymchuk et al., 2020a; 2020b), among other things, evidence was obtained in
favor of the fact that tropical cyclones form over basaltic volcanoes. To confirm these assumptions,
synoptic maps were analyzed and satellite images of local areas on the trajectories of a number of
tropical cyclones that formed and went through several stages of development in 2017 were
processed.

Research methods. Experimental studies at the survey sites were carried out using the methods of
frequency-resonance processing and decoding of satellite images and photo images, vertical scanning
(sounding) of the cross-section in order to determine (estimate) the depths and thicknesses of various
rock complexes and minerals (Yakymchuk et al., 2019). Standing electric waves, discovered by
Nikola Tesla in 1899, are at the heart of certain methods of mobile technology. The processing of
satellite images and photo images is carried out using the resonant frequencies of rocks (sedimentary,
metamorphic, magmatic - http://rockref.vsegei.ru/petro/), oil, condensate, gas, ore minerals and
chemical elements as samples. The features of the methods used, as well as the measurement
technique, are described in (Yakymchuk et al., 2019; 2020b; Yakymchk and Korchagin, 2020).

Results of instrumental measurements. In 2017, 83 tropical cyclones (TC) appeared on the planet,
which corresponds to the norm (83.2) (Tropical...). In the northern hemisphere, the season was active,
65 TCs formed here, i.e. 14% more than the average long-term values (57.2). In the southern
hemisphere, the number of tropical cyclones was significantly lower than the norm: only 18 TCs were
formed here.

The trajectories of 5 tropical cyclones in 2017 are shown on satellite images in Figure 1 (Tropical ...).
The numbered rectangles on the trajectories show local areas, satellite images of which were
processed using frequency-resonance methods.

Super typhoon Noru. Signals from oil, condensate, gas, amber, carbon dioxide, phosphorus, gas
hydrates and 1-6 groups of sedimentary rocks were recorded on the trajectory from the surface within
the location of area 3. The root of the volcano of 1-6 groups of sedimentary rocks is determined by
fixing responses at different depths on the surface of 470 km. Within all other 8 points (areas) of the
survey, the deep structure of the cross-section is significantly different from the cross-section
structure at the third point.

Signals (responses) at the frequencies of hydrogen and the 6th group of igneous rocks (basalts) were
recorded from the surface at all processed areas of the trajectory, with the exception of the third one.
The lower edge of basalts at 1-2, 4-5 and 7-8 points was recorded at a depth of 99 km, and at areas 6
and 9 - at 218 km. From the interval 218-723 km, signals from the 10th group of sedimentary
(siliceous) rocks were recorded at all 8 sites. Signals from the 8th (dolomites) group of sedimentary
rocks were recorded within the 2, 4, 7 and 8 areas in the interval of 99-218 km, and from the 9th
group (marls) — in the contours of areas 1 and 5.

Hato tropical cyclone. Processing of satellite images of 7 local areas was carried out. At all survey
sites, signals were recorded from the surface at the frequencies of hydrogen and basalts. The lower
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edge of the basalts is located at a depth of 99 km. In the interval of 99-218 km, the presence of the 8th
(dolomite) group of sedimentary rocks was established, and in the interval 218-723 km — of the 10th
group of sedimentary (siliceous) rocks. And only within the limits of the 3rd local area in the interval
0f 99-218 km the responses were received from the 9th (marl) group of sedimentary rocks.
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Mora tropical cyclone. Satellite images of 8 local areas have been processed. Within all survey areas,
signals were recorded from the surface at the frequencies of hydrogen and basalts. The root of the
basalt volcano in area 1 was established at a depth of 723 km, in areas 4, 6, and 7 the lower edge of
basalts was recorded at a depth of 218 km, and in areas 2, 3, 5, and 8 — at a depth of 99 km. At all
areas, except for the Ist, in the interval of 218-723 km responses from the 10th group of sedimentary
(siliceous) rocks were obtained. Within the limits of areas 2 and 5 in the depth interval of 99-218 km,
responses were obtained from the 8th (dolomite) group of sedimentary rocks, and in areas 3 and 8 —
from the 9th (marl) group.

Enawo tropical cyclone. Frequency-resonance processing of satellite images of 12 local areas along
this trajectory was carried out. Within all areas of the survey responses were recorded at the
frequencies of hydrogen and basalts from the surface. Within areas 1 and 12, the roots of the basalt
volcanos were recorded at a depth of 723 km, in the contour of area 8 — at the surface of 218 km, and
in the remaining 9 areas the lower edge of basalts was recorded at a depth of 99 km. At all areas,
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except for the 1st and 12", in the interval of 218-723 km, responses were obtained from the 10th
group of sedimentary (siliceous) rocks. In the contours of areas 3-7 and 9-11 in the 99-218 km
interval signals were received from the 8th (dolomite) group of sedimentary rocks, and on the second
— from the 9th (marl) group.

Donna tropical cyclone. Images of four local areas along this trajectory have been processed. Within
all areas, the lower edge of the basalts is established at a depth of 98 km. On area 1, responses from
siliceous rocks were recorded in the interval of 99-723 km, and in area 4 — from the interval of 218-
723 km. Within area 2 responses from dolomites (8th group of sedimentary rocks) were obtained in
the interval of 99-723 km, and on area 3 — from marls (9th group).

Trajectories of movement of the Noru TC for a separate day (Figure 2). Satellite images of 16
local areas were processed on four fragments of trajectories.

Trajectory for July 29, 2017 (Figure 2a). Within areas 1, 3, 5 and 6 of the trajectory responses were
recorded at the frequencies of hydrogen and basalts from the surface. The lower edges of basalts
(roots of volcanoes) in these areas were recorded at depths of 218, 99, 218, and 470 km, respectively.
On areas 1, 3 and 5 in the interval of 218-723 km, responses from siliceous rocks (group 10) were
obtained. Within area 4, responses were obtained only from siliceous rocks (volcano). In area 3
signals from dolomites (group 8) were recorded in the interval of 99-218 km, and in area 2 there is a
dolomite volcano with a root at a depth of 723 km.
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Figure 2 Trajectories of movement of the Noru super typhoon (07.19 - 08.08) on certain days:
07.29.2017 (a); 07/30/2017 (b); 08/06/2017 (c); 08/07/2017 (d)

Trajectory for 30.07.2017 (Figure 2b). At the site of the of first point location of the trajectory, the
presence of a salt volcano with a root at a depth of 470 km was established in the cross-section.
Within areas 2 and 3, signals from hydrogen and basalts were recorded from the surface. In area 2, a
basalt volcano with a root at a depth of 723 km was identified. Within the location of the third area the
lower edge of basalts was recorded at a depth of 99 km, signals from the 9th (marl) group of
sedimentary rocks were recorded in the interval of 99-218 km, and in the interval of 218-723 km —
from the 10th group (siliceous) rocks.

Satellite image of the TC trajectory section for August 6, 2017 (Figure 2c). Within this area signals
from hydrogen and basalts were recorded from the surface. The lower edge of the basalts was
recorded at a depth of 99 km; signals from the 9th (marl) group of sedimentary rocks were recorded in
the 99-218 km interval, and from the 10th (siliceous) rocks — in the 218-723 km interval.

The trajectory of TC displacement for August 7, 2017 (Figure 2d). Processing of satellite images of 6
local areas was carried out. In all areas, except for the 5th, signals from hydrogen and basalts were
recorded from the surface. In area 5, the presence of a volcano of sedimentary rocks of the 7th group
(limestones) with a root at a depth of 470 km was established, and in area 4 — a basalt volcano with a
root at a depth of 723 km. Within areas 1, 2, 4 and 6, the lower edge of basalts was recorded at a depth
of 99 km; signals from the 8th (dolomite) group of sedimentary rocks were recorded in the interval of
99-218 km, and in the interval of 218-723 km — from the 10th group (siliceous) rocks.

Processing of images of the TC central site. Figure 3 shows satellite images of tropical cyclones and
hurricanes, borrowed from various Internet sites. Rectangular contours on the images indicate local
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areas of frequency-resonance processing in order to establish the type of volcanic complexes, present
in the cross-sections of the survey areas.

Frequency resonance processing of all 5 fragments of the images in Figure 3 (and also 20 more TCs,
satellite images of which are not shown in the text) showed that the central parts of 7 TCs (including
Charlie and Irene) are located above basalt volcanoes with roots at a depth of 217 km. And signals
from the 10th group of sedimentary (siliceous) rocks were received in the interval of 218-723 km
within these areas.

In the contours of the remaining 18 surveyed tropical cyclones, the lower edge of the basalts was
established at a depth of 98 km, and responses from the 10th group of sedimentary (siliceous) rocks
were obtained in the interval of 99-723 km.

B it ,
Charlie Idal Isabel Irene

Figure 3 Satellite images of tropical cyclones and hurricanes. Rectangular contours indicate local
fragments of frequency-resonance processing

Conclusion. The results of studying the deep structure within local areas along the trajectories of
tropical cyclones (TCs) movement in 2017 are presented. In four regions of TC activity, 56 local areas
were examined along 5 trajectories of cyclone movement. Additionally, a survey of the central zones
of 25 TCs, recorded by spacecraft, was carried out. Investigations on local areas of cyclones
movement were carried out using frequency-resonance methods of satellite images processing. During
the images processing of survey areas on the trajectories of cyclone movement, from the surface
instrumental measurements were carried out in order to register responses (signals) at the frequencies
of hydrogen and basalts. The results of processing images of the 81st local area indicate that the
formation and movement of TCs occurs mainly along the areas of basalt volcanoes location, as well as
basalt deposits in the upper part of the cross-section. The results of the conducted studies indicate the
feasibility of using mobile methods of frequency-resonance processing of satellite images for
predicting the places of formation and trajectories of the tropical cyclones.
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