https://doi.org/10.31489/2024BMG3/135-142 Received: 25 February 2024 | Accepted: 30 April 2024

UDC 504.7 (574.3)

G.M. Zhangozhina'", K.D. Kenzhina, D.Ye. Sailauov?, A.A. Rakhmetova, M.B. Zhanayeva

'Karaganda Buketov University, Karaganda, Kazakhstan
2University of Siena, Siena, Italy
*Corresponding author: zhan_bastal@mail.ru

Analysis of long-term dynamics of air temperature fluctuations
in the Nura River basin

In recent decades, a different frequency of dry years has been observed in the Nura River basin in Central
Kazakhstan. This article examines the trend of changes in temperature fluctuations over a long period using
materials from a separate climate element from the Besoba and Karaganda meteorological stations located in
the Nura River basin and the Arkalyk meteorological station located outside the basin, to the west of it, but
characterized by similar natural conditions. In the course of research over an 81-year time interval from,1939
to 2019, the absolute and relative frequency of average monthly air temperatures in July in the Nara River ba-
sin were established. The meteorological stations under consideration are part of the global international net-
work of meteorological data of Kazhydromet and have constant, accurate series of values of meteorological
indicators. Based on the use of the method of statistical analysis, an assessment ofthe spatio-temporal fluctu-
ations of the temperature regime over a long-term period in the Nura River basin was_identified. The study
expressed the formation of an arid climate associated with an increase in the‘average monthly air temperature
in the basin of the study area.

Keywords: atmospheric air temperature, dynamics of temperature fluctuations, absolute and relative frequen-
cy, cumulative frequency, long-term constant, temperature regime, rivenbasin, statistical analysis, frequency.

Introduction

The leading role in a number of natural factors that determine the conditions of human life is performed
by the characteristics of the climate, and first of all, the conditions of heat and moisture supply. As a rule, the
environmental assessment of the climate is based on the average annual and monthly average values of me-
teorological indicators (precipitation, air temperature, etc.), as well as extreme values in the long-term aspect.
However, in the conditions of global'climate change (Pachauri & Meyer, 2014; Sada et al., 2019) [1, 2] this
approach should be complemented by.an assessment of the main long—term trends of the most important me-
teorological characteristics — ‘atmospheric air temperature and precipitation for ecosystems and humans
(Kuzmina, Treshkin, 2007,,2016),[3, 4]

The purpose of the studysis t0 analyze the trend of temperature fluctuations in the air in the Nura River
basin, which is theybasis for-ageeecological assessment of the territory.

Materials and methods

We usedsconstant data for the hot month — July, which were divided into 4 periods (I-1V), for an 81-
year time interval since 1939 to 2019, obtained at two meteorological stations — Karaganda, Besoba (Kara-
ganda region)tand one meteorological station in Kostanay region (m/s Arkalyk) to analyze the long-term dy-
namics.of temperature fluctuations, as well as temperature conditions in the territory of the Nura River basin.
The data obtained at meteorological stations and agricultural posts reflect the features of the landscape struc-
ture of the Nura River basin.

The oldest Besoba meteorological station (49.3° north latitude, 74.4° east longitude) is located in the
upper reaches, Karaganda meteorological station (49.8° north latitude, 73.1° east longitude) is located in the
middle reaches, Kobetey agricultural post (50.2° north latitude, 72.1° east longitude) is located in the lower
reaches, but, Kobetey has large gaps in a number of observations, therefore, the Arkalyk meteorological sta-
tion (50.2° north latitude, 63.3° east longitude), which is located outside the basin, to the west of it, but is
characterized by similar natural conditions, was used as representative for the territory of dry-steppe lake-
alluvial plains [5, 6].

To analyze the spatial and temporal fluctuations of temperature and precipitation across the region of
Northern Kazakhstan with greater precision, the authors use the method of statistical analysis to identify dry
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periods at the Blagoveshchenka and Atbasar meteorological stations [7, 8]. Based on this, we also used the
statistical analysis method in our article, where the relative and absolute repeatability of m;. and p;, were de-
termined, demonstrating the number of repetitions when we sampled data on atmospheric air temperature n.

Results and discussion

Examining the meteorological data presented in Table 1 and Figure 1, we ascertain the absolute and rel-
ative reproducibility of the average monthly air temperature in July at the Besoba meteorological station.
This investigation reveals that over the duration of the | period (1939-1958), the number of years with an
average monthly air temperature of 14-15.9 °C is 1, with an air temperature of 16-17.9 °C is 6, with an air
temperature of 18-19.9 °C is 10, with an air temperature of 20-21.9 °C is 3.

Based on this, a high relative repeatability of values (50 %) was determined within the average monthly
air temperature of 18-19.9 °C. The accumulated repeatability (80 %) is the average monthly air temperature
in July in the range of 16-19.9 °C. The duration of the constant of the average monthly airtemperature in
July at the Besoba meteorological station is +18.9 °C. As the Table 1 and Fig. 1 show, the relative repeatabil-
ity of the values of the average monthly air temperature in July during the first period (1939-1958) within
the normal range in the upper reaches of the Nura River basin is 50 %. The correspondence of air tempera-
ture values with the highest frequency in the long-term norm was revealed.

In the 11 period (1959-1978), there were 3 years with an average monthly air temperature ranging from
14 to 15.9 °C, 5 years with a temperature between 16 and 17.9 °C, 9 yearswith temperatures ranging from
18 t0 19.9 °C, and 3 years with temperatures between 20 and 21.9 °C. Accordingly, the highest relative con-
sistency of values, at 45 %, was identified within the average mofthly air emperature range of 18-
19.9 °C. In the investigated upper reaches of the Nura River basin, a cumulative repeatability of 100 % is
observed across the spectrum of average monthly air temperatureswin, July, spanning from 14 °C to
21.9 °C. During the 1l period, the relative repeatability of the.values)of the average monthly air temperature
in July within the normal range shows 45 %, and the correspondence of the July air temperature value
+18.9 °C with the highest frequency in the Besoba meteorological station was revealed.

Table 1

The number of absolute and relative repeatability values ofthe average monthly air temperature in July since
1939 to 2019 at.the Besoba meteorological station

Period 1 (1939-1958) Period Il (1959-1978) Period 111 (1979-1998) Period 1V(1999-2019)
Airt, °C Alrtz2C Airt, °C Airt, °C

t m | pi,% t mi | pi, % t m; pi, % t m; pi, %
14-159 1 5 14-15,9 3 15 14-15,9 0 0 14-15,9 0 0
16-17,9 6 30 16-17,9 5 25 16-17,9 3 15 16-17,9 8 39
18-199 | 10 50 18-19,9 9 45 18-19,9 | 13 65 18-19,9 | 10 48

20-21,9 3 15 20-21,9 3 15 20-21,9 4 20 20-21,9 3 14,3
22-239 0 0 22-239 0 0 22-239 0 0 22-23,9 0 0
24-25.9 0 0 24-25,9 0 0 24-25,9 0 0 24-259 0 0

In the Illperiodunder consideration (1979-1998), the occurrences are as follows: 3 years with an aver-
age monthly airitemperature falling between 16 °C and 17.9 °C, 13 years with temperatures ranging from
18 °C to 19:9:°C, and 4 years with temperatures between 20 °C and 21.9 °C. Consequently, a notably high
relative.repeatability of values, amounting to 65 %, is identified within the range of average monthly air
temperatures‘of 18 °C to 19.9 °C. Furthermore, an accumulated repeatability of 85 % is noted for average
monthly air temperatures in July ranging from 18 °C to 21.9 °C. The enduring average monthly air tempera-
ture in July recorded at the Besoba meteorological station stands at +18.9 °C.

Table 1 and Figure 1 show the relative repeatability of the values of the average monthly air tempera-
ture in July during the 111 period (1979-1998) within the normal range in this area and it is equal to 65 %,
which also corresponds to the long-term norm.

During the IV period (1999-2019), the number of years with an air temperature of 16-17.9 °C is 8, with
a temperature of 18-19.9 °C is 10, with the average air temperature for each month of 20-21.9 °C is 3, which
allows us to determine a high relative repeatability of values — 10 % within the average monthly air temper-
ature of 18-19,9 °C. According to the analysis of the data, it can be observed that the share of accumulated
repeatability is 87 % in the range of 16-19.9 °C, and the relative repeatability of the values of the average
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monthly air temperature in July within the normal range shows 48 %, i.e. the highest repeatability in the
Besoba meteorological station has a value that corresponds to the long-term norm of July air temperature
+18.9 C.
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Figure 1. Dynamics of the values of the relative repeatability ofithe average monthly air temperature in July at the
Besoba meteorologicabstation for the 1-1V periods

If we compare the data of the first and second periods, we can observe a decrease of 5 % in the repeata-
bility of the average monthly air temperature of 18-19.9 °C, and an increase of 15 % compared to the third
period. In comparison with the Il period, fnythe IV period (1999-2019), the repeatability of the average
monthly air temperature of 18-19.92°C decreased by 17 %, and the repeatability of the average monthly air
temperature of 20-21.9 °C in thedIT'period/(1979-1998) compared with the 1l period (1959-1978) increased
by 1 % (Fig. 1).

The data presented in Fable,2 characterizes the absolute and relative repeatability of the average month-
ly air temperature in July at«theKaraganda meteorological station. During the | period (1939-1958), the
number of years with an average/monthly air temperature of July 16-17.9 °C is 1, with an air temperature of
18-19.9 °C is 7, withanmait.temperature of 20-21.9 °C is 8, with an air temperature of 22-23.9 °C is 3 and
with an air temperature of 24-25.9 °C is 1.

As follows from this Figure 1, the highest relative repeatability of values within the average monthly air
temperature of 20-21.9 % °C is equal to 40 %. At the same time, the cumulative repeatability — 95 % is the
average monthly air temperature in July in the range of 18-21.9 °C. The long-term constant of the average
monthly air temperature in July at the Karaganda meteorological station is +20.3 °C. The relative repeatabil-
ity of thewalues of the average monthly air temperature in July during the | period (1939-1958) within the
normal range in this area of the middle course of the Nura River basin is 35 %.

Analysis of data from the Il period (1959-1978) of the Karaganda meteorological station shows that the
number of years with an average monthly air temperature of 16-17.9 °C is 3, with an air temperature of 18—
19.9 °C is 6, with an air temperature of 20-21.9 °C is 8 and with an air temperature of 22-23.9 °C is 3. Ac-
cording to the analysis of the dynamics of the relative repeatability of the average monthly air temperature in
July is 20-21.9 °C, the highest repeatability of values was determined as 40 %, while the accumulated re-
peatability as 85 % is the average monthly air temperature in July in the range of 16-21.9 °C. The relative
repeatability of the values of the average monthly air temperature in July during the Il period (1959-1978)
within the normal range (+20.3 °C) in this area is 30 %, the highest repeatability at the Karaganda meteoro-
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logical station is 20-21.9 C, the highest repeatability is the air temperature value corresponding to the long-
term norm.

During the I11 period (1979-1998), the number of years with an average monthly air temperature of 18—
19.9 °C is 6, with an air temperature of 20-21.9 C is 11, with an air temperature of 22-23.9 C is 3. From this
data analysis, the highest repeatability of values was determined as 55 % within the average monthly temper-
ature the air temperature is 20-21.9 C. Cumulative repeatability — 85 % is the average monthly air tempera-
ture in July in the range of 18-21.9 C. The relative repeatability of the values of the average monthly air
temperature in July during the 11l period (1979-1998) within the normal range (+20.3 °C) in this area is
55 %. As in the second period (1959-1978), the highest repeatability at the Karaganda meteorological station
has a value of 20-21.9 C, i.e. the highest repeatability has an air temperature value corresponding to a long-
term norm.

During the IV period (1999-2019), the number of years with an average monthly air temperature of 16—
17.9 °C is 2, with an air temperature of 18-19.9°C is 10, with an air temperature of 20-21.9 C'is,6, with a
temperature of 22-23.9 C is 3. Based on this, the highest repeatability of values was determined as 47.6 %
within the average monthly air temperature of 18-19.9 °C. The accumulated repeatability:of 90:5 %.dis the
average monthly air temperature in July in the range of 18-23.9 C. The relative repeatability of the values of
the average monthly air temperature in July during the IV period (1999-2019),within the normal range
(+20.3 C) in this area is 55 %, the highest repeatability at the Karaganda meteorological station is 18—
19.9 °C, which is 1-2 °C lower than the long-term norm of July air temperature:

Table 2

The number of absolute and relative repeatability values of the average manthly-air temperature in July since
1939 to 2019 at the Karaganda meteorelogical station

Period I (1939-1958) Period I (1959-1978) | Period I(1979-1998) Period 1V/(1999-2019)
Airt, °C Airt, °C Air t, °C Air t, °C
t m; | pi, % t m; | p;, % t m; pi, % t m; pi, %
14-15,9 0 0 14-15,9 0 0 14-15,9 0 0 14-15,9 0 0
16-17,9 1 5 16-17,9 3 15 16-17,9 0 0 16-17,9 2 9,5
18-19,9 7 35 18-19,9 6 30 18-19,9 6 30 18-19,9 10 47,6
20-21,9 8 40 20-21,9 8 40 20-21,9 11 55 20-21,9 6 28,6
22-23,9 3 15 22-239 3 15 22-239 3 15 22-239 3 14,3
24-25,9 1 5 24259 0] 0 24-259 0 0 24-259 0 0

Compared to period I, ingperiod 11 the relative frequency of average monthly air temperatures of 16—
17.9 °C increased_ by 10 %, air temperatures of 18-19.9 C decreased by 5 %. Compared to period I, in peri-
od 111, the relative frequency of average monthly air temperature of 20-21.9 C increased by 15 %, compared
to period I11, in period' IV, the relative frequency of average monthly air temperature of 18-19.9°C increased
by 17.6 %, air.temperature 22—23.9 °C decreased by 0.7 % (Fig. 2)

According:to the data presented in the Table 3 and in Figure 3, the absolute and relative frequency of
averdge monthly air temperature in July for the Arkalyk meteorological station differs as follows. During
periodil(1939-1958), the number of years with an average monthly air temperature of 16-17.9 °C is 1, with
an air temperature of 18-19.9 °C is 2, the number of days with an air temperature of 20-21.9 °C is 10, with
an air temperature of 22-23.9 °C it is 5 and with an air temperature of 24-25.9 °C it is 2, respectively.

The analysis of this data indicates that the most frequent occurrence, constituting 50 % of the total, falls
within the average monthly air temperature range of 20-21.9 °C. Additionally, a cumulative occurrence of
85 % encompasses average monthly air temperatures in July ranging from 18 °C to 25.9 °C. The sustained
average monthly air temperature recorded over the long term in July at the Arkalyk meteorological station
stands at +21.3 °C. The relative frequency of average monthly air temperature in July during the first period
(1939-1958) within the normal range in this area is 50 %, which corresponds to the long-term norm.
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Figure 2. Dynamics of the relative frequency values of the average manthly:air temperature in July at the Karaganda
meteorological station for periodsI-1V

Table 3

The number of absolute and relative repeatability values of the average monthly air temperature in July since
1939 to 2019 at the Arkalyksmeteorological station

Period I (1939-1958) Period Il (1959-1978) Period 111 (1979-1998) Period 1V(1999-2019)
Airt, °C Air t, °C Air t, °C Airt, °C
t m | pi,% t m | pi,% t m; pi, % t m; pi, %
14-15,9 0 0 14-15,9 0 0 14-15,9 0 0 14-15,9 0 0
16-17,9 1 5 16-17,9 0 0 16-17,9 0 0 16-17,9 0 0
18-19,9 2 10 18-19,9 3 15 18-19,9 5 25 18-19,9 1 4,8
20-21,9 10 50 20-21,9 12 60 20-21,9 11 55 20-21,9 11 52,4
22-239 5 25 22-23,9 5 25 22-23,9 2 10 22-23,9 8 38
24-259 2 10 24-25,9 0 0 24-259 2 10 24-259 1 4,8

During periodill (1959-1978), the number of years with an average monthly air temperature of 18—
19.9 °Ciis,3, with an air temperature of 20-21.9 °C is 12, with an air temperature of 22-23.9 °C is 5, respec-
tively. It follows herefrom that it should be noted that the highest relative frequency of values is 60 % within
the average monthly air temperature of 20-21.9 C, while the cumulative frequency is 85 % and falls on the
average monthly air temperature in July of 20-23.9 C. The relative frequency of average monthly air tem-
perature in July during the second period (1959-1978) within the normal range (+21.3 C) in this area is
60 %, that is, the highest frequency in the Arkalyk meteorological station is the value corresponding to the
long-term temperature norm July air, which is +21.3 C.

Analysis of data from period 111 (1979-1998) shows that the number of years with an average monthly
air temperature of 18-19.9 C is 5, with an air temperature of 20-21.9 C is 11, with air temperatures of 22-23,
9Cand24-259Cis 2.

On the basis of the foregoing, the highest relative repeatability of values was determined, which is equal
to 55 %, within the average monthly air temperature of 20-21.9 C. The cumulative frequency, which is
80 %, is the average monthly air temperature in July within the range of 18-21.9 C. The relative frequency
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of average monthly air temperature in July during period 111 (1979-1998) within the normal range in this ar-
ea is 55 %, which characterizes compliance with a long-term constant.

During the IV period (1999-2019), the number of years with an average monthly air temperature of 18—
19.9°C is 1, with an air temperature of 20-21.9°C is 11, with an air temperature of 22-23.9 C is 8, with an
air temperature of 24-25.9 C is 1. When analyzing data from the IV period (1999-2019) from the Arkalyk
meteorological station, the highest relative frequency of values was determined, which is equal to 52.4 %,
within the average monthly air temperature July 20-21.9°C. The cumulative frequency, the value of which is
90.4 %, is the average monthly air temperature in July within the range of 20-23.9 C. The relative repeatabil-
ity of the average monthly July air temperature during period IV is 52.4 %, which corresponds to the long-
term July air temperature norm of +21.3°C.
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Figure 3. Dynamics of the relative frequency values of the‘average monthly air temperature in July at the Arkalyk me-
teorological station for periods I-1V

When comparing data between period lrand period Il, there was a 5 % increase in the relative frequency
of average monthly air temperatures fanging from 18-19.9 °C, and a 10 % increase in temperatures from 20—
21.9 °C. In contrast, comparingyperiad Il to period 11, there was a 10 % decrease in the relative frequency of
average monthly air temperatures,between 18-19.9 °C, and a 15 % decrease in temperatures falling within
the ranges of 20-21.9 °C and22--23.9°C, respectively. In period IV, compared to period III, the relative fre-
guency of average monthly air temperature 18-19.9 °C decreased by 20.2 %, air temperature 20-21.9 °C
decreased by 2.6 %, air'temperature 22—23.9 increased by 28 %, air temperatures of 24-25.9 °C decreased by
5.2 % (Fig. 3).

Thus, at the“meteorological stations under consideration, the correspondence of average monthly air
temperatures in July' 18— +21.9°C to the long-term constant is generally observed.

Conclusion

Thus, based on the study conducted, it is revealed that:

1. Thehighest frequency of occurrence at the Besoba meteorological station during all four periods
(1939-2019) is the average monthly air temperature in July of 18-19.9 °C, corresponding to the long-term
norm. Compared to period I, in period Il at the Besoba meteorological station, the frequency of average
monthly air temperature of 18-19.9 °C decreased by 5 %, and the frequency of average monthly air tempera-
ture of 18-19.9 °C increased by 15 % compared to period I1l. Compared with the Il1 period, in the IV period
(1999-2019), the frequency of average monthly air temperature of 18-19.9 °C decreased by 17 %, and the
frequency of average monthly air temperature of 20-21.9 °C in the III period (1979—1998) compared to peri-
od Il (1959-1978) increased by 1 %.

2. From periods | to Il at the Karaganda meteorological station, the air temperature has the highest fre-
guency within the range of 20-21.9 °C, which corresponds to the long-term norm (+20.3 °C). The relative
frequency of average monthly air temperature in July during the 1V period (1999-2019) within the normal
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range in this area is 55 %, the highest frequency at the Karaganda meteorological station is 18-19.9 °C,
which is 1-2 °C below the long-term norm for air temperature in July.

3. At the Arkalyk meteorological station during period |1, the average monthly air temperature in July
has the highest frequency of 20-21.9 °C with a value of 60 % of the relative frequency. Compared to period
I, in period |1 the relative frequency of average monthly air temperatures of 18-19.9 °C increased by 5 %, air
temperatures of 20-21.9 °C increased by 10 %. In all periods, the air temperature value corresponding to a
long-term constant has the highest repeatability.

4. For all meteorological stations there is an increase in the values of average monthly air temperatures
in July, which has the highest recurrence. In the studied basin of the Nura River, moisture depletion in the
summer period is currently expected, which leads to an increase in the number of dry years, i.e. the for-
mation of arid climate associated with an increase in atmospheric air temperature.
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I''M. XKanroxuna, K.J[. KemakunaJI.E. Caiinayos, A.A. PaxmeroBa, M.b. )Kanaesa

Hypa o3eHi ajia0bIHaaFbl aya TeMIIEPATYPACHIHBIH AYbITKYbIHbIH
Y3aK Mep3iMai AMHAMHMKACHIH TAJIAAy

Conrbl omXbUIIBIKTa OpTanslk Kazakcrannarsr Hypa e3eHi anaObIHBIH ayMarblHIA KYPFaK KbULIAPABIH op
Typii KaitanaHyel Oalikasianpl. Makamana Hypa eseHiniH amaObiHma typraH becoOa sxone Kaparanms
METEOPOJIOTHSIIBIK, CTAHIMSIAPEI MEH OacCelHHIH CHIPTHIHAA, OHBIH OaTBICBIHAA OpHANAcKaH, Oipak yKcac
TaOWFU JKarfaWIlapMeH CHUMAaTTalaThiH ApPKAJIBIK METEOCTAHIMACHl KIMMATHIHBIH JKEKEJETeH 3JEMEHTIHIH
MaTepualIapblH MaiifajgaHa OTHIPBIN, KOIDKBULIBIK KE3CHIEri TeMIlepaTypa aybITKYBIHBIH e3repy ypuici
3eprrensi. 3eprrey 6apoicbinna 1939 sxpunnan 2019 sxbutra feiinri 81 sKbUT yaKbIT apalbIFbIHAA, SFHU IS
aitbina Hypa'eseni anaObIHBIH ayMarbIH/a OpTallla ailfibIK aya TeMIepaTypachl MOHJIepiHiH a0COIOTTI jKoHe
CaJIBICTBIpMAJIbI KaﬁTaHaHybl AHBIKTAJIAbI. KapaCTblprIll)ll'l OTbIpFaH METCOPOJIOTUAJIBIK CTaHIUATIap
Kasruapomerrin YKahanapik xanblkapanblk MeTeopoIorusiibiK aepektep (XMIXK) sxermiciHii KypaMbiHa Kipei
JKOHE METEOPOJIOTHSUIBIK KOPCETKIIITep MOHIEpi y3aK Mep3iMIi, TeKCepiireH >KOoHe CoHkec Kemesi.
CraTucTUKaNbIK Taljay oONICiH KonmaHy Heridinme Hypa e3eHi anmaObIHBIH ayMarblHAa KON JKBUIIBIK
KE3CHJIErl TeMIIepaTypaliblK aybITKYIbIH KOIDKBUIIBIK JHHAMHKACHIH Oarajay aHBIKTaIAbl. 3epTTey
GapBICBIHIA 3ePTTENETIH ayMaKThIH aa0bIHAAFb! aTMOChepablK ayaHbIH OpTallla ailJIbIK TeMIIepaTypachiHbIH
JKOFapbUIaybIMEH OaliTaHbICThI KYPFaK KIMMATTBIH KaJbITaCybl KOPCETIIIeH.

Kinm coe30ep: aTMOchepanblK aya TEeMIIEpaTypacsl, TeMIIepaTypaiblK TepOeicTiH e3repici, aOCOTIOTTIK KaHEe
CaJIbICTHIPMAJIbl JKHITIK, KyMMYJISITHBTIK KalTalaHy, KaiiTalaHaTblH KOHCTaHTa, TEMIIEPATYPalbIK PEXHM,
©3¢H analbl, CTATUCTHKANBIK TaIay, JKHITIK.
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I''M. XKanroxwuna, K.J[. Kenxxuna, /I.E. Caiinayos, A.A. PaxmeroBa, M.b. ’)KanaeBa

AHaJM3 MHOT0JIeTHel INHAMUKY TeMIIEPATYPHOIo KoJieOaHusI BO31yXa
B 0acceiine pexu Hypsbl

B nmocnennee necstnerne Ha tepputopun O6acceitna pexu Hypsl B LlenTpansrom Kazaxcrane HaOmomaercs
pa3nudHas MOBTOPSIEMOCTh 3aCyLUIHBBIX JIeT. B HacTosmied cTaThe HCCIefOBaHA TEHIACHIMS HU3MEHEHHs
KoJeOaHus TeMIepaTypsl 3a MHOTOJETHHI MEepHOJ C MPHUMEHEHHEM MAaTepHaloB OTAEIBHOTO 3JIEMEHTa
KJIMMaTa MeTeoposornuecknx ctanuuii becoba n Kaparanna, pacmonoxeHHbIXx B Oacceiine peku Hypel, u
MeTeOoCTaHIHs ApKalblK, HaXOIAIIascs 3a MpeaeaaMu 6acceifHa, K 3amaay OT HEro, HO XapaKTepu3yommasics
CXOIHBIMH MPUPOAHBIMH YCIOBUSMU. B xone uccnenoBanuii 3a 8§1-ronoBoil BpemenHoi nuntepsai ¢ 1939 no
2019 rr. ObIa ycTaHOBIIEHA a0COIOTHAS U OTHOCUTEIIBHAS IIOBTOPSIEMOCTD 3HAYECHUH CpeTHEMECSIIHOM TeM~
nepaTryphl Bo3IyXa B HIOJIe Ha TeppHTOpHH OacceliHa pexn Hyprl. PaccMaTpuBaeMble MeTEOpOJIOTHYECKUE
CTaHIIMK BXOJAT B COCTaB [ J100aIbHON MEXIYHAPOJHOH CETH METEOPOIOTHYECKIX TaHHBIX Kasrugpomeéra
HMEIOT ITOCTOSIHHBIC, TOYHBIE PSABI 3HAUCHUH METEOPOJIOTHIECKHX TToKa3aTenell. Ha ocHoBe HEIoIb30BaHNUs
METOJ]a CTATHCTUYECKOTO aHalIn3a BBIABICHA OLIEHKA MHOTOJICTHEH NWHAMHKH TEMIIEPaTYpHOT O KOICOaHNS
3a MHOTOJICTHHH TEpHOJ| Ha TeppuTopun Oaccelina peku Hypbl. B Xoze uccnenoBanus BeipakeHO GOPMUPO-
BaHHE apHIHOTO KJIMMaTa, CBI3aHHOTO C YBEJIMYCHUEM CPEIHEMECSYHOTO TeMIIepaTypbl aTMOC(HEpHOT0,B03-
Iyxa B OacceliHe uccieryeMoi TeppUTOPHH.

Kniouesvie crosa: TemmepaTypa arMmoc(epHOTO BO3IyXa, JAWHAMHKA TeMIepaTypHorolmKoieOaHus,
aOCONIOTHAsT W OTHOCHUTENBHAsl IIOBTOPSIEMOCTb, KyMMYJISITHBHAs IIOBTOPSIEMOETS, « HPOJOJDKUTEIbHAS
KOHCTaHTa, TEMIIEPAaTypPHbBIH PEKUM, OacCeHH PeKH, CTAaTUCTHYECKUIl aHAIU3, 4aCTOTa.
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