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initiative and entrepreneurship, environmental literacy and healthy living, digital
information, social and civic competencies (Topuzov et al., 2018 ), to a greater
extent than others, can be formed with the help of, mainly, all subjects and,
directly, due to the practical implementation of the proposed and effectively tested
author's course «Lean-logistics in geography».

In this context, the ability to acquire knowledge independently is an integral
part of competently oriented education aimed at the formation of key, general,
subject geographical competence of students in general secondary education.

Conclusions. Thus, the effective process of teaching geography at the profile
level is optimized through the introduction of the proposed course, the mastery of
which leads to an understanding of logistics in general and its application in
particular, which are the prospects for our further research.
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REPEATABILITY OF SQUALLS IN THE NORTH-WESTERN
BLACK SEA REGION

The purpose of the study is to determine the spatio-temporal regularity of the
formationof the squall on the North-Western Black Seacoast, on the example of three
regions: Odessa, Mykolaiv and Kherson, in the period from 2006 to 2020. As well as
their frequency and intensity against the background of global climate change.

Geographical position of the south of Ukraine, synoptic processes and a variety
of climatic conditions contribute to the frequent occurrence of severe convective
phenomena and creating the extraordinary complexity of their distribution in space
and time. These include meteorological phenomena like squall, hail, thunderstorms,
heavy rains and tornado. In recent years, due to significant climate change frequency


http://osvita.ua/legislation/Ser_osv/%2037784/

of these events has increased. In some cases, they are catastrophic and cause
significant damage to the economy, infrastructure and population.

Asquall is asharp short-term increase in the wind, accompanied by changes
in its direction and is a vortex with a horizontal axis. The wind speed in a squall
IS much higher than the gradient wind speed and can reach 20-40 m/s.

In [1,2], providing summaries of severe weather phenomena, such as squall,
in the territory of Ukraine for the period 1986 - 2005. Therefore, to study the
dynamics of squalls in the Odessa, Nikolaev and Kherson regions and identify
changes that have arisen over the past fifteen years, the next period from 2006 to
2020 was chosen.

It should be noted that during this period there was an increase in the
number of squalls on the territory of the North-Western Black Sea region in
comparison with previous years. If for fifteen years from 1991 to 2005, according
to [2], an average of 28 squall cases were observed, then for 20062020,
according to the data of storm warnings from the HMC BAS it was 261.

The largest number of squalls in all three regions was observed in 2010
(43), but the maximum number of squall situations per year was noted in 2013 in
the Odessa region - 25 cases. The minimum recurrence rate of squalls falls on the
Kherson region, where the maximum annual rates during the study period did not
exceed 7 cases (2010). In the Nikolaev region, the frequency of squalls varied
from 1 to 13 cases (2010) (Fig. 1).
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Fig. 1 — The number of cases of squalls on the territory of Nikolaev,
Odessaand Kherson regions by years. 2006-2020.

Depending on the synoptic situation, both macro- and mesoscale squalls can
occur at any time of the year. But the most favorable conditions for their formation
are observed in the warm half of the year from April to October. In the annual
course, squalls are characterized by a maximum in summer. On the territory of
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the North-Western Black Sea region, they were most often observed in July with
a frequency of 38.3%, slightly less in June -32%, but in the Kherson region squalls
were more often observed in June (13 cases).

The minimum frequency of occurrence of squall formation for the period
under consideration in the warm season was observed in August - 15.5%. In the
spring, the largest number of squall was in May - 11.5%, 77% of which was
observed in the Odessa region. In September squalls were recorded in the
Nikolaev and Odessa regions, and in October there was only one squall in the
Odessaregion.

In the study of squall formation processes, data on the maximum wind speed
during a squall, which determine the degree of its danger, are of great importance.
Squalls with a speed of up to 15 m /s in the south of Ukraine were observed in
15% of all cases. The highest frequency of squalls observed in wind velocity
gradation of 15-24 m/s, i.e. squalls first hazard level — 81%. Severe
meteorological phenomena Il and 111 level rarely recorded, only 4% of cases.

Thus, during the study period (2006-2020), there is a clear trend towards an
increase in the number of cases with squalls of varying intensity throughout the
North-Western Black Sea region. Most likely, this is due to an increase in the
frequency of occurrence of meridional processes and, as a consequence, active
cyclogenesis in the south of Ukraine.
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