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Being outdoors and in the open, a person is directly exposed 
to weather conditions, which affect, first of all, his/her thermal 
status. There is a number of weather-related factors that 
shape our perception of how warm we are: temperature, air 
movement speed, humidity, pressure, atmosphere's electrical 
status, radiation temperature, etc. The wind does not change 
the ambient temperature, but it does draw heat off the body 

of a human being. Cold wind alters how we perceive ambient 
temperature: the faster heat is drawn off the body, the colder 
it feels [1, 2].

Wind can have both sanogenic and negative effects on all 
aspects of life and health of a human being. The conditions 
that largely shape our feeling of comfort when outdoors in the 
open largely depend on wind; it redistributes moisture above 
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ASSESSMENT OF HEALTH RISK BY WIND CHILL FACTOR IN THE KRASNOYARSK KRAI

Wind affects functional state and health of human beings. Physical activity mitigates the risk of hypothermia, but not the discomfort felt in cold winds. Moreover, 

there appears a risk of body cooling and frostbite. This study aimed to assess the risk to health of a human being associated with the wind chill factor index in 

the various climatic zones of a Russian region. The calculation relied on the mean monthly daily temperature and wind speed values, minimum temperature and 

maximum wind values registered in the subarctic and continental climate zones during the two climatological normals determination observation periods, 1961-

1990 (second period) and 1991–2020 (third period). In the third period, a significant decrease in wind strength was registered in the subarctic (8 months) and 

temperate continental (9 months) climates. The mean monthly temperatures increased in April by 3.5 °C (p = 0.006), April–June by 4.05 °C (p = 0.001) and 3.9 °C 

(p = 0.001). The maximum wind in the subarctic climate did not change, in the temperate continental zone it decreased within 9 months; the minimum temperature 

increased in 4 and 1 months. In the subarctic zone, the mean temperature and wind values made the ambient conditions uncomfortable for 6 months (versus 7), with 

one characterized as "extremely cold"; the cold exposure risk decreased during the "very cold" period; in the temperate climate zone, the potentially uncomfortable 

conditions period lasted for 4 months (versus 6). With wind at the maximum and temperature at the minimum, in the subarctic climate, the weather remained 

severe for 8 months a year in each of the determination periods ("uncomfortable, chilly" — 2 months, "cold, skin surface hypothermia" — 1 month, "extremely cold, 

possible hypothermia of the exposed parts of the body in 10 minutes" — 5 months); in the temperate continental climate zone, it was severe for 5 months of each 

year ("uncomfortable, chilly" — 2 months, "cold, skin surface hypothermia" — 3 month). 
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ОЦЕНКА РИСКА ЗДОРОВЬЮ ПО ВЕТРО-ХОЛОДОВОМУ ИНДЕКСУ 
НА ТЕРРИТОРИИ КРАСНОЯРСКОГО КРАЯ

Ветер влияет на функциональное состояние, здоровье человека. При холодном ветре активность смягчает риск гипотермии, но не дискомфорт, 

возникает угроза охлаждения организма и обморожений. Целью работы было оценить риск здоровью человека, возникающий при проживании в 

различных климатических зонах региона России по ветро-холодовому индексу. Расчет проводили по среднемесячным значениям суточной температуры 

и скорости ветра, минимальной температуры и максимального ветра в субарктическом и континентальном климате в периодах определения 

климатических норм: 1961–1990 гг. (второй период) и 1991–2020 гг. (третий период). В третьем периоде установлено достоверное снижение силы ветра 

в субарктическом (8 месяцев) и умеренном континентальном (9 месяцев) климате. Среднемесячные температуры увеличивались в апреле на 3,5 °С 

(р = 0,006), апреле–июне на 4,05 °С (р = 0,001) и 3,9 °С (р = 0,001). Максимальный ветер в субарктическом климате не изменился, в умеренном снизился 

в течение 9 месяцев; минимальная температура возросла в течение 4 и 1 месяца.  По средним значениям температуры и ветра в субарктическом поясе 

6 месяцев (против 7) возникали дискомфортные ощущения, в том числе 1 месяц как «чрезвычайно холодно»; уменьшился риск холодового воздействия 

за счет «очень холодно»; в умеренном поясе риск дискомфортных ощущений был зарегистрирован 4 месяца (против 6). При максимальном ветре и 

минимальной температуре жесткость погоды в субарктическом климате в каждом периоде сохранялась 8 месяцев в году («дискомфорт, прохлада» — 2, 

«холодно, переохлаждение поверхности кожи» — 1, «чрезвычайно холодно, обнаженные части тела могут переохладиться за 10 мин» — 5); в умеренном 

5 месяцев («дискомфорт, прохлада» — 2, «очень холодно, переохлаждение поверхности кожи» — 3). 

Ключевые слова: ветро-холодовой индекс, субарктический климат, континентальный климат, Красноярский край, риск здоровью
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Table 1. Wind speed values in the subarctic climate, m/s

Observation
Wind speed by months of the year, М ± m

1 2 3 4 5 6 7 8 9 10 11 12

Average monthly daily speed

1 5.2 ± 0.4 5.6 ± 05 5.8 ± 0.3 5.7 ± 0.3 5.0 ± 0.3 5.0 ± 0.2 4.4 ± 0.2 4.3 ± 0.2 4.5 ± 0.4 5.1 ± 0.3 5.5 ± 0.4 6.1 ± 0.2

2 5.0 ± 0.3 4.6 ± 0.4 4.8 ± 0.4 4.8 ± 0.2 4.2 ± 0.1 4.2 ± 0.1 3.6 ± 0.05 3.6 ± 0.1 3.6 ± 0.2 4.3 ± 0.3 4.4 ± 0.3 5.4 ± 0.2

р 0.68 0.09 0.71 0.018 0.14 0.001 0.001 0.015 0.02 0.048 0.041 0.05

Average monthly maximum speed

1 15.5 ± 0.6 13.9 ± 0.7 14.3 ± 1.0 14.5 ± 0.6 12.3 ± 0.9 12.8 ± 0.6 12.1 ± 0.5 10.5 ± 0.4 13.5 ± 1.1 14.3 ± 0.9 14.2 ± 0.8 16.2 ± 0.7

2 16.3 ± 0.8 14.1 ± 0.7 16.9 ± 1.0 14.0 ± 0.9 12.8 ± 0.5 12.9 ± 0.9 10.9 ± 1.0 11.2 ± 0.9 12.2 ± 1.4 13.6 ± 1.0 14.4 ± 0.9 15.4 ± 0.6

р 0.41 0.83 0.14 0.14 0.64 0.92 0.278 0.252 0.469 0.61 0.86 0.4

Table 2. Wind speed values in the temperate continental climate, m/s

Observation
Wind speed by months of the year, М ± m

1 2 3 4 5 6 7 8 9 10 11 12

Average monthly daily speed

2 2.4 ± 0.1 2.3 ± 0.2 2.8 ± 0.3 2.9 ± 0.2 2.7 ± 0.2 2.2 ± 0.2 1.7 ± 0.07 1.7 ± 0.05 1.9±0.1 2.6±0.2 3.0 ± 0.2 2.7± 0.2

3 1.8 ± 0.2 1.9 ± 0.08 2.1 ± 0.1 2.3 ± 0.1 2.1 ± 0.07 1.6 ± 0.07 1.4 ± 0.05 1.5 ± 0.09 1.7±0.1 2.0 ± 0.16 2.0 ± 0.13 1.9 ± 005

р 0.04 0.045 0.017 0.014 0.003 0.009 0.04 0.038 0.87 0.029 0.001 0.001

Average monthly maximum speed

2 9.8 ± 0.4 8.6 ± 0.3 8.4 ± 0.4 8.3 ± 0.4 8.1 ± 0.4 6.8 ± 0.4 6.1 ± 0.3 5.4 ± 0.3 7.0 ± 0.4 8.1 ± 0.3 10.1 ± 0.1 10.0 ± 0.4

3 7.3 ± 0.6 7.3 ± 0.2 6.5 ± 0.2 6.7 ± 0.3 6.9 ± 0.7 5.1 ± 0.4 4.8 ± 0.2 5.3 ± 0.5 6.0 ± 0.4 6.9 ± 0.4 7.0 ± 0.3 7.9 ± 0.2

р 0.002 0.002 0.001 0.008 0.15 0.007 0.002 0.226 0.1 0.01 0.001 0.001

the planet's surface, equalizes the temperature, purifies the 
air. Strong wind puts pressure on the surface tissues of the 
body, causes fatigue, headaches, anxiety, insomnia, hinders 
breathing, aggravates shortness of breath, and has a depressing 
effect on the human psyche. Such wind also contributes to dust 
formation and carries it over considerable distances. When it 
lifts droplets of water from the surface of seas and lakes into 
the air, strong wind plays its role in the spreading of infectious 
diseases [3].  Wind should be considered decisive factor in the 
transmission of a wide range of diseases and not just airborne, 
since it can modulate the dynamics of various spreaders and 
pathogens [4–7]. 

With wind's contribution, weather has direct or indirect effect 
on the functional state of a human being, shapes the overall 
health status in a population, conditions regional peculiarities 
of the diseases influenced by climatic factors [8–11]. Among 
the numerous bioclimatic indicators, the "cold stress" indices 
are distinguished as factors limiting the duration of a person's 
stay in the open in winter [12, 13]. Some researchers give 
preference to the Siple's wind chill factor (WCF) in assessment 
of influence of the cold [14, 15]. Determining the WCF allows 
identification of the possible health risks associated with low 
temperatures and cold winds [16–19]. 

This study aimed to assess the risk to health of a human 
being associated with the wind chill factor index in the various 
climatic zones of Krasnoyarsk Krai.  

METHODS

Retrospectively, based on the long-term observation data and 
through the lens of the Siple's wind chill factor [20] (WCF), we 
assessed the risks the cold peculiar to subarctic and temperate 
continental climate zones of the Krasnoyarsk Krai presents to 
a human being upon exposure. The cold stress risk scale was 
as follows: from –10 to –24 °С — uncomfortable, chilly; from 

–25 to –34 °С — very cold, skin surface hypothermia; from –35 
to –59 °С — extremely cold, possible hypothermia of exposed 
parts of the body in 10 minutes, and –60 °С down — extremely 
cold, possible hypothermia of exposed parts of the body in 
2 minutes [21].

The World Meteorological Organization (1962) adopted 30-
year periods for determination of climatological normals: the 
first from 1931 to 1960, the second from 1961 to 1990, and the 
third from 1991 to 2020. Our study relied on the data covering 
the last two of such periods, 1961–1990 (second period) and 
1991–2020 (third period) [22, 23].  We assessed the average 
monthly daily temperature and wind speed values in the open 
as registered during the last 10 years of each determination 
period, 1981–1990 and 2010–2019, respectively. We also 
assessed the monthly average minimum temperature and 
maximum wind speed indicators. Meteorological information 
was obtained from the Central Siberian Department for 
Hydrometeorology and Environmental Monitoring, located in 
Norilsk (Taimyr Branch) and Krasnoyarsk (Experimental Field). 
Wind strength was assessed in points on the Beaufort scale [24].

The data was statistically processed with Statistica 6.0 
(StatSoft; USA); we determined mean values and standard 
errors (M ± m), applied Student's t-test. The differences were 
considered significant at p ˂ 0.05.

RESULTS

Assessing the average monthly wind speeds in the subarctic 
climate, we noticed that in the second climatological normals 
determination period (1961–1990) its strength was put at 
3 points (from weak to moderate) for 7 months a year (May – 
October and January): from 4.3 ± 0.2 to 5.1 ± 0.2 m/s (Table 1).  
In the remaining 5 months, it was given 4 points (moderate): 
from 5.5 ± 0.4 to 6.1 ± 0.2 m/s. In the third period (1991–2020), 
for 11 months a year (except December) the wind strength's 
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Table 3. Ambient temperature values in the subarctic climate, °С

Observation
Ambient temperature by months of the year, М ± m

1 2 3 4 5 6 7 8 9 10 11 12

Average monthly daily temperature

2 –23.8 ± 2.2 –21.8 ± 1.7 –16.3 ± 1.0 –10.8 ± 1.6 0.2 ± 0.3 11.4 ± 1.9 19.9 ± 1.2 15.6 ± 0.6 7.6 ± 0.8 –4.6 ± 0.6 –18.0 ± 2.1 –20.5 ± 1.7

3 –23.3 ± 1.5 –21.5 ± 1.7 –16.5 ± 1.7 –7.3 ± 0.9 1.6 ± 1.0 15.3 ± 1.0 19.9 ± 0.9 15.2 ± 0.8 8.2 ± 0.9 –3.6 ± 0.9 –17.8 ± 1.2 –18.0 ± 1.4

р 0.83 0.905 0.119 0.006 0.31 0.062 0.962 0.707 0.649 0.464 0.926 0.29

Average monthly minimum temperature

2 –30.2 ± 2.1 –29.0 ± 1.2 –26.2 ± 1.2 –19.2 ± 1.5 –7.8 ± 0.5 3.3 ± 0.8 10.3 ± 0.7 7.8 ± 0.7 1.0 ± 0.5 –11.5 ± 1.2 –24.9 ± 1.7 –27.8 ± 1.4

3 –30.5 ± 1.6 –30.5 ± 1.7 –20.4 ± 2.0 –13.5 ± 0.9 –5.4 ± 0.8 6.5 ± 0.6 11.2 ± 0.6 7.8 ± 0.6 2.2 ± 0.6 –8.9 ± 1.2 –24.8 ± 1.1 –25.3 ± 1.5

р 0.92 0.86 0.014 0.005 0.024 0.007 0.36 0.98 0.366 0.146 0.92 0.24

Table 4. Ambient temperature values in the temperate continental climate, °С

Observation
Air temperature by months of the year, М ± m

1 2 3 4 5 6 7 8 9 10 11 12

Average monthly daily temperature

2 –15.3 ± 0.9 –15.3 ± 1.7 –5.6 ± 1.3 0.65 ± 0.7 9.8 ± 0.7 14.3 ± 0.5 18.1 ± 0.5 15.7 ± 0.3 9.2 ± 0.3 1.7 ± 0.8 –7.7 ± 1.3 –13.7 ± 1.4

3 –17.3 ± 1.6 –13.9 ± 1.4 –3.9 ± 0.9 4.7 ± 0.5 9.4 ± 0.5 18.2 ± 0.5 18.8 ± 0.3 16.5 ± 0.3 9.4 ± 0.5 2.4 ± 0.9 –7.5 ± 0.9 –12.6 ± 2.0

р 0.354 0.536 0.261 0.001 0.629 0.001 0.241 0.113 0.869 0.592 0.92 0.676

Average monthly minimum temperature

2 –19.3 ± 1.0 –18.2 ± 1.3 –9.8 ± 1.2 –3.5 ± 0.8 4.4 ± 0.5 9.4 ± 0.3 12.7 ± 0.3 10.7 ± 0.3 4.6 ± 0.3 –2.3 ± 0.7 –10.6 ± 0.7 –16.2 ± 1.2

3 –20.9 ± 1.5 –20.8 ± 1.3 –8.8 ± 0.8 –0.3 ± 0.4 4.0 ± 0.4 11.7 ± 0.3 13.6 ± 0.3 11.5 ± 0.3 4.7 ± 0.5 –1.1 ± 0.9 –13.5 ± 1.2 –16.0 ± 0.2

р 0.39 0.85 0.39 0.002 0.51 0.39 0.055 0.054 0.65 0.297 0.79 0.933

score was 3 points: from 3.6 ± 0.1 to 5.4 ± 0.2 m/s. With the 
exception of winter months, i.e. for 8 months in a year, the 
speed of air movement was registered decreasing significantly. 
The average monthly maximum wind speed values did not 
change. The lowest values were recorded in August (10.5 ± 0.4
and 11.2 ± 0.9 m/s; p = 0.252), the highest in December 
(16.2 ± 0.7 and 15.4 ± 0.6 m/s; p = 0.4) and January (15.5 ± 0.6 
and 16.3 ± 0.8 m/s; p = 0.41). In July and September, they were 
1.2–1.3 m/s less, but the difference with the values recorded in 
the previous determination period were insignificant: 10.9 ± 1.0 
versus 12.1 ± 0.5 m/s (р = 0.278) and 12.2 ± 1.4 m/s versus 
13.5 ± 1.1 m/s (p = 0.469).

In the temperate continental climate, the wind was given 
2 points (weak wind) in all months of the year: from 1.7 ± 0.07 m/s 
to 3.0 ± 0.2 m/s (Table 2). In Junes and Julys of the third period 
it scored 1 point (very weak): from 1.4 ± 0.05 to 1.5 ± 0.09 m/s. 
With the exception of one month (September), there was a 
significant decrease in wind strength. Nine months of the third 
period (except for May, August and September) saw a significant 
decrease in the maximum wins speed. This decrease ranged 
from 1.0 m/s in February and June (p = 0.002) to 3.1 m/s in 
November (p = 0.001) and 2.5 m/s in January (p = 0.002).

In the summer months of the second climatological normals 
determination period, the average daily air temperature in the 
subarctic climate ranged from 11.4 ± 1.9 to 19.9 ± 1.2 °C, in 
the winter months — from –20.5 ± 1.7 to –23.8 ± 2.2 °C (Table 3).
In the third period, compared to the data registered in the 
previous periods, it grew by 3.5 °С in April, which is a significant 
increase (–7.3 ± 0.9 versus –10.8 ± 1.6 °С; p = 0.006). In June, 
the temperature increased by 3.9 °C, but this value did not 
differ significantly from the previous one (15.3 ± 1.0 versus 
11.4 ± 1.9 °C; p = 0.062). Besides, in the course of 4 months, 
March through June, the average monthly minimum temperature 
was registered increasing: from –20.4 ± 2.0 to –26.2 ± 1.2 
(p = 0.014) and from 6.5 ± 0.6 up to 3.3 ± 0.8 °C (p = 0.007).

In April and June of the third determination period the 
average monthly daily air temperature was registered to grow 
by 4.05 °C (4.7 ± 0.5 versus 0.65 ± 0.7 °C; p = 0.001 ) and 

by 3.9 °C (18.2 ± 0.5 versus 14.3 ± 0.5 °C; p = 0.001) in April 
and June, respectively (Table 4). The average monthly minimum 
temperature difference was recognized as significant only in 
April (–0.3 ± 0.4 versus –3.5 ± 0.8 °C; p = 0.002).

Average 5-month WCF values registered in the subarctic 
climate in the second determination period and 6-month 
values of the third period show that for human beings, the 
ambient conditions did not grow uncomfortable (Fig. 1). In 
the second period, 2 months a year (October and April) saw 
the conditions assessed as "uncomfortable", the 4 months of 
November, December, February and March as "very cold", and 
January as "extremely cold". In the third period, the durations of 
unfavorable weather conditions changed: the "uncomfortable" 
period has grown one month (October) shorter, the "very cold" 
period did not include March anymore, which was marked as 
uncomfortable, and the period of "extremely cold" conditions 
remained as it was. 

In the temperate continental climate zone, only 6 months 
(October through March) of the second period years the 
weather was labeled "uncomfortable", while the third period 
had only 4 such months (December through February) (Fig. 2).

Maximum wind, combined with minimum temperature, 
made the conditions less comfortable: the WCF values 
increased and the weather was perceived more negatively 
(Table 5).  At the same time, for 8 months of each determination 
period the severity of weather did not change in the subarctic 
belt. In October and May, WCF made the conditions registered 
as "uncomfortable, chilly", in April as "very cold, skin surface 
hypothermia", in November–March as "extremely cold, possible 
hypothermia of exposed parts of the body in 10 minutes".

In the temperate continental climate, 6 months of the 2nd 
period had the weather perceived negatively, with 3 of them 
registering the conditions as "uncomfortable, chilly" and 3 as 
"very cold, skin surface hypothermia." November could also 
present conditions described as "uncomfortable." In the 
climatological normals determination period, the number of 
months registering weather described as "severe" dropped to 
5, with 2 months categorized as "uncomfortable, chilly" and 
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Fig. 1. Wind chill factor curve, average monthly daily ambient temperature and wind speed, subarctic climate, M ± m, units
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Fig. 2. Wind chill factor curve, average monthly daily ambient temperature and wind speed, temperate continental climate, M ± m, units
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3 falling into the category of "very cold, skin surface 
hypothermia." It should be noted that in January the WCF value 
practically reached the "extremely cold, possible hypothermia 
of exposed parts of the body in 10 minutes" level.

DISCUSSION

Wind speed is taken into account when determining the 
conditions applied to work performed outdoors and in 
unheated rooms, since personal protective equipment is limited 
in its capacity to prevent onset of hypothermia in harsh climatic 
conditions (zones "special", IV, III) mainly due to its inefficiency 
in keeping feet and hands warm and also because of cooling 
of face and respiratory organs [18, 25, 26]. WCF value is 
determined for the purposes of preserving health of hikers and 
athletes practicing winter sports, especially in the northern 
latitudes of Russia. It is known that the type of activity practiced 
can mitigate the risk of hypothermia, but it has no effect on the 
level of discomfort caused by exposure to a cold wind, which 
poses a risk of body cooling down and frostbite [27, 28]. WCF 
is also used when establishing the level of comfort in a specific 
region from the point of view of weather and climatic conditions 
therein [29]. High wind speeds make walks in the open unsafe 
without special winter clothing [30]. The severity of a winter 
correlates with wind strength closely [30, 31].

WCF corresponds to the air temperature in an open area 
that, with wind blowing at 4.2 km/h, would have the body 
cooling down same as it would in the actual ambient conditions 
[21]. The factor describes the degree of cooling caused by 
the wind as the air temperature equivalent, the temperature 
same as that provoking body cooling in the absence of wind, 
in shade and discounting perspiration. It is not a temperature 
value but an index that helps relate the cooling effect of wind 
to air temperature in calm conditions. Wind does not cool an 
object exposed to it below the temperature of the surrounding 
air. The faster it blows, the faster such object's temperature will 
drop to the level of ambient temperature [32]. The weighted 
average skin temperature of 33 °C is considered in the body 
cooling rate calculation. In the absence of any wind and relative 
humidity at 100%, only the ambient temperature conditions 
how warm a person feels. If the temperature remains the same 
but wind picks up and humidity drops, the person's body starts 
losing heat faster and that person feels as if the temperature 
was going down. This effect is reversed when wind calms and 
humidity grows up [33].

Through the considered periods, we discovered that the 
wind strength decreased in both subarctic and temperate 
continental climates. These findings are in line with the results 
reported by other researchers, who also noted that wind speed 
becomes less dependent on the climatic zone considered [11].  
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Table 5. WCF values peculiar to the combination of minimum temperature and maximum wind strength in different climatic zones, °С

№ 
п/п

Determination 
period 

Month of the year, М ± m

1 2 3 4 5 10 11 12

1 Subarctic climate

2nd period –50.1 ± 2.8 –37.9 ± 9.9 –44.0 ± 1.2 –33.9 ± 2.0 –18.2 ± 0.6 –20.9 ± 3.3 –42.1 ± 2.4 –42.7 ± 1.9

3rd period –50.8 ± 2.2 –48.1 ± 2.2 –36.9 ± 2.6 –26.4 ± 1.2 –15.2 ± 1.0 –20.1 ± 1.5 –41.9 ± 1.3 –43.2 ± 2.1

р 0.845 0.321 0.002 0.004 0.02 0.829 0.38 0.195

2 Temperate continental climate

2nd period –32.5 ± 1.4 –30.3 ± 1.8 –19.2 ± 1.5 –11.0 ± 1.0 –0.7 ± 0.6 –9.3 ± 0.9 –21.2 ± 1.7 –28.5 ± 1.6

3rd period 33.9 ± 2.0 –29.0 ± 1.8 –16.6 ± 1.2 –6.1 ± 0.5 –0.6 ± 0.6 –7.2 ± 1.0 –20.1 ± 1.2 –27.1 ± 2.7

р 0.577 0.621 0.152 0.001 0.953 0.142 0.61 0.66

The researchers have also registered growth of the summer 
temperature levels. We have also witnessed a significant 
temperature increase in both climates, but in the subarctic zone 
such increase was registered only in April, and in the temperate 
continental zone — in April and June. Decreased wind strength 
and increased air temperature made the cold stress risk lighter 
in both the duration of the risk periods and the severity of its 
manifestations. In the last decade of the third climatological 
normals determination period (1990–2020), the risk of cold 
exposure has decreased, which is probably reflected in the health 
status of the population in each climatic zone of the region. 

The assessment of influence of weather and climatic 
conditions, temperature and wind strength in particular, has 
shown that these indicators play an important part in determining 
the health risk levels peculiar not only to the subarctic zone, 
but also to the temperate climate zone. These findings are 
confirmed by the results reported by other researchers [8, 9, 
16–18, 33]. In the context of our study, we established WCF 
value for the months of May through September and found no 
health risks arising therefrom, while other studies (e.g., at high 
air temperatures) note the positive effect wind strength has on a 

person's perception of own health status by imbuing the feeling 
of comfort [29, 30]. In contrast to the studies published by 
other researchers, we evaluated the role of WCF in conjunction 
with the extreme values of meteorological factors, i.e. minimum 
temperature and maximum wind, which allows stating longer 
duration of seasons when ambient conditions affect human 
beings negatively. 

In addition, we selected WCF based on the priority it takes 
in the process of assessment of ambient conditions from the 
point of view of safety of work in the open. 

CONCLUSION

Determination of WCF allows identifying health risk factors and their 
parameters. At low temperatures, weather-dependent sensations 
are aggravated by both strong winds and high humidity, which 
necessitates an extended study to assess the risks peculiar to cold 
habitats. The results obtained show that the living environment 
improves, but the underlying changes may have consequences 
that should be investigated. This methodology can be used to 
assess public health risks in other climatic zones of the country. 
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