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ASSESSMENT OF HEALTH RISK BY WIND CHILL FACTOR IN THE KRASNOYARSK KRAI
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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 (o = 0.006), Apri-June by 4.05 °C (p = 0.001) and 3.9 °C
(o = 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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OLEEHKA PUCKA 300POBbIO MO BETPO-XOJ1040BOMY UHOEKCY
HA TEPPUTOPUN KPACHOAPCKOIO KPAA

P. C. Paxmaros'=, E. C. Boromonosa', [. A. HapytanHos?, T. B. Baneesa’

" MPUBOMKCKNIN NCCNE[oBaTENBLCKNN MEANLMHCKNIN YHMBEPCUTET, HibxHUIAZ HoBropog, Poccus
2 MeayiKo-caHUTapHas YacTb BOMCKOBOW YacTu 73633, KpacHosipek, Poccus

BeTtep BnvseT Ha yHKLMOHaNBHOE COCTOSIHME, 340P0Bbe Yenoseka. [pu XON0AHOM BETPE aKTUBHOCTb CMSArYaeT pUCK rMnoTepMmni, HO He AMCKOMMOPT,
BO3HMKAET yrpo3a OXJIaKAEHNS OpraHnama 1 06MopoxeHuid. Lienbto paboTbl 6bI0 OLEHWTL PUCK 3A0POBBIO YEMOBEKa, BOSHVKAIOLLMIA MPU MPOXVBaHWM B
PazNYHbIX KIIMMATUHECKINX 30HaxX perioHa Poccum No BETPO-XON0A0BOMY MHAEKCY. PacyeT NpoBoaunm No cpenHEMECSHHbIM 3HaYEHNSIM CYTOYHOW TeMnepaTypbl
1N CKOPOCTW BETPA, MUHUMASIbHOW TemMnepaTypbl U MaKCUMasbHOro BETPa B CYOAPKTUHECKOM W KOHTVHEHTaNbHOM KavMmaTte B nepuogax onpeneneHns
KmMaTndecknx Hopm: 1961-1990 rr. (BTopon neproa) n 1991-2020 rr. (TpeTui neprof). B TpeTbem neprofe yCTaHOBNEHO AOCTOBEPHOE CHIDKEHME CUITbl BETPA
B Cy6apKTU4ECKOM (8 MecsiLieB) 1 YMEPEHHOM KOHTUMHEHTaIbHOM (9 MecsLeB) knumaTe. CpefHeMecsiHHble TemnepaTypbl yBenmymnsanich B anpene Ha 3,5 °C
(o = 0,006), anpene-ntoHe Ha 4,05 °C (p = 0,001) n 3,9 °C (p = 0,001). MakcumasibHbIn BETEP B CyOapKTUHECKOM KIIMMATe HE USMEHWICS, B YMEPEHHOM CHU3WICS
B TeyeHve 9 MeCALIEB; MUHMaNbHasA TeMnepaTypa Bo3pocna B TedeHve 4 1 1 Mmecsua. o cpegHyM 3Ha4eHUaM TemnepaTtypbl 1 BETPa B CyOapKTUHECKOM Mosice
6 MecsLeB (MPOTVB 7) BO3HVKaIM AMCKOMMOPTHbIE OLLYLLIEHVS, B TOM Y1CAe 1 MECHL, KaK «4pe3BblHaiHO XONOAHO»; YMEHBLUMICS PUCK XONOAOBOr0 BO3AENCTBUA
3a CYET «04eHb XOSI0AHO»; B YMEPEHHOM MOSICEe PUCK ANCKOMAOPTHBIX OLLIYLLIEHWA Obln 3aperncTpupoBaH 4 mecsua (Mpotve 6). Mpy MakcManbHOM BETPe 1
MVHUMAaJTBHOV TEMMEPATYPE XXECTKOCTb MOrofbl B CyGapKTUHECKOM KIMMATE B KaXKOOM MEepUOLE COXPaHsiach 8 MeCSLIEB B roy («QMCKOMAOPT, npoxyiaga» — 2,
«XONOAHO, NEPEOXNTAXKAEHME NMOBEPXHOCTU KOXIN» — 1, «4pe3BblHaliHO XONoAHO, OBHAXKEHHbIE YacTW Tena MoryT nepeoxnaantses 3a 10 MuH» — 5); B yMEPEHHOM
5 MecsiLeB («anckoMopT, Npoxnaga» — 2, «04eHb XONOAHO, NepeoXaXKaeHNe NOBEPXHOCTU KOXM» — 3).

KniouyeBble cnoBa: BETPO-XON0[0BOV NHAEKC, CYOaPKTUHECKMIA KIMMAT, KOHTUHEHTaNbHbIN KnnmaT, KpacHOSPCKWN Kpai, PUCK 300POBbIO

Bknap aBTopoB: P. C. PaxmaHoB — KOHLENUWS 1 An3aliH UCCnefoBaHns, HanncaHne TekcTa, pefaktuposarme; E. C. boromonosa — c60p AaHHbIX UTepaTypsbl,
penaxkTupoBaHue ctatbu; [. A. HapytamHoB — cbop 1 cucTematusmnposaHvie matepuana; T. B. Bageesa — o6paboTtka MaTtepuana, y4acTve B MHTepnpeTauun
[pe3ynsTaToB, NOAroTOBKe TeKCTa cTaTbi. Bce coaBTOpbI cornacoBanv 1 yTBEPANIN OKOHYATENbHBIA BapUaHT cTaTbu.

D><] Ansa koppecnoHaeHumn: Pochannb CanbixoBny PaxmaHos
nn. MunmHa n Moxxapckoro, A. 10/1, . HwkHuin Hosropog, 603005; raf53@mail.ru

Cratbsl nony4eHa: 23.12.2020 Ctatbsi npuHaTa K nevatu: 19.01.2021 Ony6nukosaHa oHnaiH: 01.02.2021

DOI: 10.47183/mes.2021.002

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
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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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Table 1. Wind speed values in the subarctic climate, m/s

Wind speed by months of the year, M + m
Observation
1 2 3 4 5 6 7 8 9 10 1 12
Average monthly daily speed
1 52+04 5.6 + 05 5.8+0.3 5.7+03 5.0+£0.3 5.0+£0.2 4.4+0.2 43+0.2 45+04 51+03 55x+04 6.1+0.2
2 50+03 | 46+04 | 48+04 | 48+02 [ 42+01 | 42+0.1 | 3.6+0.05| 3.6+0.1 36+02 [ 43+03 | 4403 [ 5402
P 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
1 155+06 | 139+0.7 | 143+1.0 | 145+0.6 [ 123+0.9 | 128+0.6 | 121+05 | 105+0.4 | 135+1.1 [ 143+09 | 142+0.8 [ 16.2+0.7
2 16.3+08 | 141+0.7 | 169+1.0 | 140+09 | 128+0.5 | 129+09 [ 109+1.0 [ 11.2+09 | 122+14 [ 18.6+1.0 | 144+0.9 | 154+ 0.6
1% 0.41 0.83 0.14 0.14 0.64 0.92 0.278 0.252 0.469 0.61 0.86 0.4

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 °C — uncomfortable, chilly; from

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

—25 to =34 °C — very cold, skin surface hypothermia; from -35
to =59 °C — extremely cold, possible hypothermia of exposed
parts of the body in 10 minutes, and —60 °C 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):
from5.5+0.4t06.1 £ 0.2 m/s. In the third period (1991-2020),
for 11 months a year (except December) the wind strength's

Observation Wind speed by months of the year, M + m
1 2 | s | 4 | s 6 7 | 8 [ o | 10 [ 1 12
Average monthly daily speed
2 2.4 +0.1 23+02 | 28+03 | 29+0.2 | 27+0.2 22+02 | 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+02 | 19+008 | 21+0.1 [ 23+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 [ 20+0.13 | 1.9+ 005
p 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 98+04 | 86+03 | 84+04 | 83+04  81+04 | 68+04 | 6.1+03 [ 54+03 | 70+04 | 81+03 [10.1+0.1 | 10.0+0.4
3 73+06 | 73+x02 | 65+02 | 6.7+03 | 6907 | 51+04 | 48+0.2 53+05 [ 6.0+04 | 6.9+0.4 7.0+£03 79x0.2
p 0.002 0.002 0.001 0.008 0.15 0.007 0.002 0.226 0.1 0.01 0.001 0.001
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Table 3. Ambient temperature values in the subarctic climate, °C

Ambient temperature by months of the year, M + m
Observation
1 2 3 4 5 6 7 | 8 | 9 10 11 12
Average monthly daily temperature
2 -238+22 | 21.8+1.7 | -16.3+1.0 | -10.8+1.6 | 02+0.3 11.4+19 | 199+12 | 156+06 | 76 +08 | -46+0.6 | -18.0+2.1 | -205+1.7
3 -233+15 | 21517 | -165+1.7 | -7.3+0.9 1.6+1.0 1563+1.0 | 199+09 | 152+08 | 82+09 | -36+09 | -178+12 | -18.0+1.4
P 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 -302+21 | 29.0+1.2 | 262+12 | -192+15 | -7.8+0.5 3.3+0.38 103+0.7 | 78+0.7 | 1.0+05 | -11.5+1.2 | 24917 | 278+ 1.4
3 -305+1.6 | -30.5+1.7 | -20.4+2.0 | -1835+09 | -5.4+0.8 6.5+ 0.6 11.2+06 | 78+06 | 22+06 | -89+1.2 | 248+1.1 | 25315
P 0.92 0.86 0.014 0.005 0.024 0.007 0.36 0.98 0.366 0.146 0.92 0.24

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 (p = 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
t0 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 + 1.910 19.9 + 1.2 °C, in
the winter months — from —20.5 + 1.7 t0 -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 °C in April, which is a significant
increase (-7.3 + 0.9 versus —10.8 + 1.6 °C; 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
(o = 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

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

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 2™
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

Air temperature by months of the year, M + m
Observation
1 | 2 3 | 4 | 5 | 7 8 | 9 | 10 11 12
Average monthly daily temperature
2 -153+0.9 | -1563+1.7 | -56+1.3 | 065+0.7 | 98+0.7 | 143+05 | 18.1+05 15.7+0.3 9.2+0.3 1.7+0.8 -7.7+13 | -13.7+14
3 -173+16 | -139+14 | -3.9+0.9 47+05 | 94+05 | 182+05 | 18.8+0.3 16.5+0.3 9.4+05 24+09 -75+09 | -126+20
P 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 -193+1.0 | -182+13 | -98+12 | -35+08 | 44+05 9.4+03 12.7+0.3 10.7+0.3 46+0.3 -23+07 [ -106+0.7 | -16.2+1.2
3 -209+15 | -208+13 | -88+0.8 | -0.3+04 | 40+04 | 11.7+03 | 13.6+0.3 11.5+0.3 4.7+05 -11+09 [ -135+12 | -16.0+0.2
P 0.39 0.85 0.39 0.002 0.51 0.39 0.055 0.054 0.65 0.297 0.79 0.933
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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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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, lll) 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].

WOCF, unit (mean T)

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].

25
20 _,;::::-,=\\
15 27 Bl
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5 /

, T -==-2" period

3 period

~]
e el I

-25 T T T T T T T 1 T T 1
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Month of the year

Fig. 2. Wind chill factor curve, average monthly daily ambient temperature and wind speed, temperate continental climate, M + m, units
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Table 5. WCF values peculiar to the combination of minimum temperature and maximum wind strength in different climatic zones, °C

Ne Determination Month of the year, M + m
m/n period 1 2 3 4 5 10 11 12
1 Subarctic climate
2" 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 42124 -42.7 1.9
3 period -50.8 £2.2 -48.1+2.2 -36.9+2.6 —26.4+1.2 -152+1.0 -20.1+1.5 -419+1.3 432 +21
p 0.845 0.321 0.002 0.004 0.02 0.829 0.38 0.195
2 Temperate continental climate
2" period -325+1.4 -30.3+1.8 -19.2+1.5 -11.0+1.0 -0.7+0.6 -9.3+0.9 21217 -28.5+1.6
3 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 -271+27
p 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 animportant 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
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