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Abstract. Aim. To determine the relationship between climatogeographic conditions and motor activity
levels in students. Materials and methods. This study involved 186 students aged between 17 and 20 years.
The research methods included a literature review, pedometer measurements, and statistical analysis (arith-
metic mean, standard error of the mean, and linear correlation coefficient). Results. Correlation analysis
revealed a strong relationship between motor activity levels and the duration of daylight hours (r = 0.93)
and the number of clear days (r = 0.82). This suggests that students' motor activity is directly influenced by
the amount of sunlight during the year. There is a very strong negative relationship between the duration
of a blizzard and motor activity levels (r = —0.99) and a strong negative relationship between the duration of
rain and motor activity (r = —0.89). Conclusion. Climatogeographic conditions significantly influence motor
activity levels among young people.
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Annomayus. leab uccinenoBaHusi — ONPEACTIUTh B3aUMOCBSI3b KIMMATOreorpaduuecKux yCiIoBHH U
BEJIMYMHBI JBUTATEIFHON aKTUBHOCTH CTYJEHTOB. MeTo/bl MCCIEeA0BAHNS: U3yUCHUE U aHAJIH3 HAyIHBIX
pabot; ompeneneHne IBUTATEIFHOW aKTHBHOCTH IO MOKA3aTeNsIM [IarOMETPUH; METOBl CTaTUCTUIECKOTO
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aHanmusa (cpeanee apuMeTHUECKOE, CTaHIAPTHAsS ONIMOKA cpeaHero; Kod(h(GUIHEHT TMHEHHONH KOppeis-
uun). B uccnenosanuu npunsiaun yuactue 186 cryaentos 17-20 ner. PesyabraTsl. KoppemsiuonHsiii ana-
JIN3 NOJIYYCHHBIX JaHHBIX BbISIBUJI CUJIBHYIO B3aMMOCBSA3b MCKAY O6'I)eMOM IlBPIFaTeIlI:HOﬁ AKTHUBHOCTHU U
MIPOAOIKUTEIBHOCTHIO cBeTOBOro AHA (r = 0,93), a Taxoke KoIMuecTBOM sICHBIX JnHel (r = 0,82). Oto yka-
3BIBACT HAa TO, YTO ITOKA3aTENIU JABHTATEIHHON aKTHBHOCTH CTYJCHTOB HAIPSIMYIO 3aBHUCSAT OT KOJIMYECTBA
COJTHEYHOI'O CBETA B TCUCHHE KAJICHIAPHOTO T'Of[a; OYCHb CHJIbHASI OTPHUIIATEIIEHAS CBSI3b MEXKIY IIPOIOIDKHU-
TEIBHOCTBI0O METEIN M KOJIMYECTBOM JBUTATENBHON akTHBHOCTH (r = —0,99) U cuibHas OTpHUIATEbHAS
CBSI3b MEXKAY MPOJOJDKUTEIBHOCTBIO NOXKAS M JBHTaTelIbHON akTHBHOCTBIO (r = —0,89). 3akirouenmue.
Knmmaroreorpagudeckne ycaoBUs OKa3bIBAIOT CYIIECTBEHHOE BIUSHIE Ha 00BEM JABHTaTeIbHON aKTHBHO-
CTH COBPEMEHHOW MOJIOEKHU.
Knrwouegvie cnosa: cTyieHThl, IBUTaTEIbHASI aKTHBHOCTD, KJIMMAaTOreorpaduieckue ycioBus

bnazooapuocmu. Cratest myOimkyercs npu noanepxkke rpanta PH® Ne 23-28-00643 «HHOBaINOH-
Hasl Cpe/ia ONTHMH3ALUH JBUIATENIbHBIX PEXKUMOB CTYICHYECKON MOJIOIEKUY.
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peikina, V.L. Kondakov, A.N. Usatov et al. // Yenoek. Criopt. Menurmna. 2024. T. 24, Ne S1. C. 72-80.
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Introduction. Motor activity plays a crucial
role in human development, and this notion has
been consistently emphasized by various scholars
in their research. Despite the widespread promo-
tion of physical education and sports, an increas-
ing number of people find themselves in condi-
tions of physical inactivity. Unfortunately, this
issue affects students as well.

The shift towards digitalization in modern
higher education has led to changes in the life-
styles of young people, resulting in increased
physical inactivity and psychological stress. Con-
sequently, the problem of insufficient motor ac-
tivity has taken on a social dimension.

As a result, for the Russian system of phy-
sical education in higher education institutions,
the tasks of enhancing the overall somatic health
of students, optimizing their motor activity, and
fostering a need for systematic physical educa-
tion are highly relevant. Through theoretical
analysis and the review of specialized literature,
we assessed the extent of scientific exploration of
this issue and formed an objective understanding
of its current state [9, 13].

Domestic scientific research primarily focuses
on: examining the socio-pedagogical determi-
nants of motor activity development; investiga-
ting the influence of motor activity on improving
the somatic health levels of students; addressing
the issues of regulating motor activity in family
education and from the perspective of teachers
through sociological analysis; and studying
modern strategies for regulating the motor acti-
vity of a growing person in the educational space
of Russia [2, §, 21].

At the same time, foreign experts have recog-

nized weather as an environmental factor that
significantly impacts daily human activity, in-
cluding physical activity [1, 18, 24]. There are
studies that experimentally demonstrate the effec-
tiveness of considering climatogeographic condi-
tions of a specific region to increase motor acti-
vity among various segments of the population
[6,7,23].

M. Herrador-Colmenero, F. Harrison, E. Villa-
Gonzalez, C. Rodriguez-Lopez, F.B. Ortega,
J.R. Ruiz et al. (2018) demonstrated the depen-
dence of the choice of transportation method
(walking, bus, or bicycle) for Spanish school-
children aged 7 to 18 years on weather condi-
tions [11].

A noteworthy study conducted at the Univer-
sity of Michigan by A.L. Wagner, F. Keusch,
T. Yan, and P.J. Clarke (2019) revealed that race,
age, and education exacerbate the negative im-
pact of adverse weather conditions on the deci-
sion to engage in outdoor sports [22].

In their research, G.A. Bulatova (2000),
S.Yu. Shchetinina (2000), and others have hig-
hlighted that climatic conditions play a significant
role in the qualitative characteristics of the health
of the Russian Federation's population [4, 17].

It should be noted that O.L. Postol (2004)
demonstrated the necessity of considering the
climatic and geographical features of Primorye
when planning physical education classes in sec-
ondary schools [16].

K.V.Bogdanova, S.A. Polyakova, and
R.A. Malishev (2022) investigated the impact of
the climate of Arctic zones on the health and phy-
sical education of higher education students. They
proved that motor activity strengthens the im-
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mune system, which in turn ensures the body's
resistance to the harsh conditions of the Arctic [3].

This issue remains relevant, as the study of
the influence of various climatic and geogra-
phical conditions on students' work capacity and
motor activity is of great significance for the edu-
cational process in higher education institutions
worldwide.

The purpose of this study is to determine
the relationship between climatogeographic con-
ditions and students' motor activity.

Materials and methods. The study involved
186 students aged 17-20 years from higher edu-
cation institutions in Belgorod, Russia. We con-
ducted a review of scientific literature on the top-
ic from 2000 to 2020, including works indexed in
the Scopus and Web of Science databases. These
papers addressed the issues of optimizing motor
activity among young people.

The study involved a comprehensive ana-
lysis of scientific papers on the subject from both
domestic and foreign researchers. Motor activity
was determined using pedometer indicators re-
corded with a fitness bracelet (Lerbyee fitness
tracker K1). Statistical analysis methods, such as
arithmetic mean, standard error of the mean when
using sample variance, and linear correlation
coefficient (Pearson correlation coefficient), were
employed to obtain the values of the aforemen-
tioned indicators.

Results. Numerous studies have demon-
strated the impact of sunlight and daylight hours
on the productivity and efficiency of living or-
ganisms, with people being no exception. In our
study, we examined the relationship between the
students' motor activity and the number of clear
days in each month (throughout the calendar

year) and the duration of daylight. The results of
the study are presented in Fig. 1.

The spring-summer period (April-October)
has the greatest number of clear days on average
(13.13 days per month), while the period from
November to March has an average of 8.20 clear,
cloudless days. Similarly, from April to October,
there is a longer daylight duration of 14.14 hours,
which is significantly reduced to 9.0 hours during
the autumn-winter period. Fig. 1 illustrates the
dynamics of motor activity, which corresponds
to changes in daylight duration and the number of
clear days. The average motor activity for the
period from April to October is 11.89 thousand
steps per day, while in winter, it is 9.46 thousand
steps per day. It is worth noting that motor acti-
vity reaches its highest indicators during the
summer holidays (June — August) and signifi-
cantly decreases during the academic period.
The correlation analysis of the data obtained re-
vealed a strong relationship between the amount
of motor activity and the duration of daylight
hours (r = 0.93) and the number of clear days
(r = 0.82). This indicates that students' motor ac-
tivity directly depends on the amount of sunlight
during the year.

Additionally, the vital activity of living or-
ganisms, including humans, depends on weather
conditions and the amount of precipitation that
falls during a specific time period. Fig. 2 clearly
demonstrates the impact of various precipitation
types and their durations on students' motor
activity during the day.

A comparison of motor activity levels and
various precipitation types, considering their du-
rations, has clearly demonstrated the negative
impact of precipitation on the number of steps
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Fig. 1. The relationship between students' motor activity, daylight duration, and the number of clear days
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performed by students throughout the day. Fig. 2
illustrates a general downward trend in these in-
dicators in relation to the duration and intensity
of precipitation. In other words, the longer it
snows or rains, the less students move. Among
the precipitation types, a blizzard and a down-
pour have a more substantial negative impact on
motor activity, whereas calm snow only contri-
butes to a slight decrease in these indicators.
Correlation analysis revealed a very strong
negative relationship between the duration of
a blizzard and the amount of motor activity

(r = —0.99), and a strong negative relationship
between the duration of rain and motor activity
(r = —0.89). Similarly, the correlation analysis

showed a very strong negative relationship be-
tween motor activity levels and the duration of
the blizzard (r = —0.99), as well as the duration
of rain (r = —0.89). The correlation between calm
snow and the amount of motor activity is closer
to the average negative (r = —0.78).

Ambient temperature is undoubtedly a sig-
nificant factor influencing the vital activity of
living organisms. In our study, we compared in-
dicators of motor activity and average daily tem-
perature throughout the annual cycle (Fig. 3).
We found that students achieved the highest mo-

tor activity levels in temperature ranges from
+5°C to +25°C. As temperature increases or
decreases beyond this range, there is a general
trend toward decreased motor activity.

Correlation analysis revealed that a decrease
in temperature from 0 °C to —30 °C has a sub-
stantial effect on the number of steps performed
by students per day (r = 0.89), while an increase
in temperature from 0 °C to +35 °C has a lesser
effect on motor activity (r = —0.67). It is impor-
tant to note that both extremely low and extre-
mely high ambient temperatures negatively im-
pact the motor activity of young people.

In the second half of the 20th century, re-
searchers such as A.P. Golikov and P.P. Golikov
(1973), N.K. Trapeznikova (1974) observed that
seasonal meteorological fluctuations significantly
impact a person's physical condition [10, 20].
G.I. Myzan (1996) and V.A. Nesterov (1999)
further demonstrated that incorporating natural
and climatic factors judiciously can increase the
effectiveness of physical education by 15-20 %
[14, 15].

However, 0.0. Shumskaya (2008) hig-
hlighted the negative impact of the climatic and
geographical conditions of Primorsky Krai on the
motor activity of children aged 47 years old [19].
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Fig. 2. The relationship between students' motor activity and the type and duration of precipitation
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Zh.1. Busheva and A.V. Auster (2016) conducted
studies on the influence of motor activity on the
morphological and functional indicators of 10-
year-old children living in Siberian conditions.
They concluded that optimal motor activity sig-
nificantly optimizes a child's vital activity and
adaptive capabilities in unfavorable climatic and
geographical conditions [5].

Research conducted by O.N. Moskovchenko,
L.A. Sanina, and A.K. Dashkova (2009) enabled
the authors to assess the impact of climatic condi-
tions on the adaptive capabilities and physical
activity of students living in the Siberian region.
They emphasized the need to differentiate phy-
sical activity in physical education of university
students, considering the adaptive capabilities of
the body and the influence of environmental,
climatic, and geographical factors of Siberia [13].

Although the influence of climatic and geo-
graphic conditions, as well as natural factors, on
the adaptive capabilities of the human body has
been studied relatively well, the problem remains
relevant. This is due to the fact that climatic con-
ditions and an individual's social status are sub-
ject to continuous change.

Since the beginning of the 21st century, nu-
merous experts have observed significant climate
changes on our planet. Some countries expe-
rience abnormally hot temperatures, while others
face excessively harsh and snowy winters, which
are unusual for their regions. Environmentalists
have noted the imbalance of all-natural systems,
leading to changes in precipitation regimes, tem-
perature anomalies, and an increase in the fre-
quency of extreme events such as hurricanes,
floods, and droughts.

Our research supports the conclusions of
I. Kharlova, W.H. Deng, J. Mamen, A. Mamen,
M.V. Fredriksen, and P.M. Fredriksen (2020)
that weather conditions and daylight duration
affect physical activity. They discovered that
high temperatures and dry weather contribute to
an increase in motor activity levels [12].

C. Zheng, W.Y. Huang, and S.H.S. Wong
(2019) investigated the relationship between
weather conditions and physical activity, seden-
tary lifestyle, and sleep duration among Hong
Kong adolescents. They found that adverse
weather conditions (a combination of high tem-
perature and humidity) correlate with a decrease
in motor activity [25]. As we previously men-

tioned, the findings of C. Zheng, W.Y. Huang,
and S.H.S. Wong (2019) align with our research
results.

The scientific research we have analyzed
primarily focuses on the impact of climatic and
geographical conditions in the Arctic, subarctic,
temperate (marine, monsoon, continental, and
sharply continental), subtropical (Mediterranean
and monsoon), subequatorial, and equatorial
zones. Our research aims to investigate the in-
fluence of climatic and geographical conditions
in the temperate continental zone on the motor
activity of students living in the middle zone
of Russia. A search in the Scopus and Web of
Science databases revealed no research similar
to ours.

Conclusions

The correlation analysis of the obtained data
revealed several key findings:

1. A strong relationship exists between the
amount of motor activity and the duration of day-
light (r = 0.93) and the number of clear days
(r = 0.82). This suggests that students' motor ac-
tivity is directly influenced by the amount of sun-
light during the year.

2. A very strong negative relationship was
found between the duration of a blizzard and the
amount of motor activity (r =-0.99), and a strong
negative relationship between the duration of rain
and motor activity (r = —0.89). The relationship
between calm snow and motor activity is closer
to the average negative (r = —0.78).

3. A strong relationship (r = 0.89) was ob-
served between a decrease in temperature from
0°C to -30°C and the number of steps per-
formed by students per day. Meanwhile, a nega-
tive relationship of average strength (r = —0.67)
was found between an increase in temperature
from 0 °C to +35 °C and motor activity.

These findings indicate that climatogeo-
graphic conditions have a significant impact on
the amount of motor activity among modern
youth. Based on our research, we recommend
that the sports event programs in educational
institutions be adjusted to accommodate local
climatogeographic conditions.

Our study does not claim to be an exhaustive
solution to the problem. Further research with
a larger sample size in various climatogeographic
zones across the country is necessary to expand
upon these findings.
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