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Trends of modern climate change in Kharkiv oblast

The purpose of the article is to identify and establish regular climate changes in Kharkiv Oblast, as well as to highlight
individual variability in certain settlements.

The main material. In general, in Ukraine, the issue of climate change is a serious problem, because, according to
research by both Ukrainian and international scientists, the country’s climate has been changing for a long time. The main
directions of these changes are an increase in the average annual and monthly air temperature, as well as fluctuations
in precipitation throughout the year. The greatest threat to Ukraine in this context is the deterioration of conditions for
growing various agricultural crops, since a significant part of the Ukrainian economy is focused on the primary sector.

And accordingly, the main task is a comprehensive analysis of the dynamics of climate change in the Kharkiv Oblast at
the regional level. The study has identified the main trends and features of the transformation of the climatic regime in the
region. Particular attention has been paid to assessing the impact of active hostilities on the accuracy and completeness
of climatic observations, as well as on the formation of local microclimatic conditions within the region. Based on the data
obtained, a climate change forecast has been made for individual settlements in Kharkiv Oblast. In addition, a number
of recommendations have been formulated aimed at counteracting the negative consequences of climate change and
adapting to new conditions.

Conclusions and further research. The general characteristics of the climate and the climatic features of the selected
cities have been analyzed. As a result of changes in the global climate, local changes are also observed in the territory of
Kharkiv Oblast. Statistical data and constant norms of temperature indicators have been analyzed, which allowed us to
identify trends in climate change in 2010-2021. The main trends of climate change in Kharkiv Oblast have been identified,
among which the trend of increasing average annual temperature has eeen highlighted, as well as the general increase in
temperatures during each month, which has been more pronounced during the winter months.

A formula for predicting temperature changes in the territory of the city of Kharkiv has been created, which shows
the linear nature of temperature changes in the city, and in connection with this, a list of recommendations for adaptation
was created. For the adaptation of the agricultural sector of the economy, it is proposed to introduce state scholarships,
subsidies and similar financial incentives for switching to more drought-resistant crops, as well as create state procurement
programs for such crops.
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Introduction. The choice of this topic is due to the
fact that the impact of active actions at the local level on
climate change, both during their implementation and
afterwards, still remains insufficiently researched in the
scientific community (in most cases, the overall impact
of military actions on the atmosphere of the planet
as a whole is considered. Several organizations have
considered this impact in both past and current wars
[2, 12]. The main regions for the study were Vietnam,
Kuwait, and Israel), that is, the country as a whole,
rather than a separate region or area of study.

This topic is also quite relevant in the current state
of affairs, since active hostilities are still underway in
Ukraine, including Kharkiv Oblast, and the exact date
of their completion is not known. Such stu dies would
make it possible to prepare for the expected changes in
the region’s climate, namely, in the expected changes in
air temperature, wind direction, and soil temperature.

The relevance of the research topic is due to the
fact that at the beginning of the 21st century, the world
community recognized that climate change is a problem.
It is relevant to the world, and many intergovernmental
organizations, such as the Intergovernmental Panel on
Climate Change (IPCC) [9], are working on it. This poses
a high risk to the global community, namely changes in
such indicators as: an increase in the average annual
temperature, rising sea levels, droughts, flooding and
other natural disasters determine the most negative
impact [10].

The international community has reached a
consensus that one of the main climate threats is now
considered to be global warming [8, 11]. Warming now
has had a significant impact on all living conditions,
from the construction sector [13, 14] to the agricultural
sector [10]. The negative consequences of any climate
change are likely to be most severe on the poor and
vulnerable, who already lack the resources and
opportunities to prepare for new challenges.

Undoubtedly, this is an important topic for the
development of Kharkiv Oblast for several reasons.
Firstly, Kharkiv Oblast has had and still has a fairly
developed agriculture, and any changes would have an
impact on the types and varieties of crops grown. In
addition, any climate changes would have an impact on
construction standards and similar industries.

Background. In Ukraine, thisisasignificant problem,
as according to studies by Ukrainian and international
researchers[14], the climate of Ukraine has already been
changing for many years.. The main vectors of climate
change are considered to be an increase in the average
annual and monthly air temperature and a change in the
amount of precipitation during the year. The main risk
for Ukraine as a result of such changes is a change in the
conditions for growing various agricultural crops, since
a large percentage of the Ukrainian economy is focused
on the primary sector of the economy.

As a result of such changes, a large percentage of
GDP would directly depend on the effectiveness of one
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sector’s adaptation to potential climate change (the
most likely changes include an increase in average
temperatures in all months of the year, an increase in
the duration of thaws, a change in the length of the frost-
free period, and the growing season [6]), so adaptations
should begin now.

The history of climate research in Ukraine stretches
back several centuries. The first meteorological stations
in modern Ukraine began to appear at the beginning
of the 19th century in such settlements as Kyiv, Odesa,
Poltava, and others. In the middle and at the end of the
19th century, climate research was more of a point-
based rather than a general one. Research has been
conducted by individual scientists (such as Klosovskyi
0.V.) and considered the specifics of the cities and areas
where the research has been conducted.

Regular meteorological observations have been
conducted in the territory of the city of Kharkiv since
1891. They have been conducted on the basis of the
V.N. Karazin Kharkiv National University. In 1921,
the Ukrainian Hydrometeorological Center has been
established [7].

The last time in the history of Ukrainian climatology
the climate of individual large cities has been considered
was during the 1980s, when a series of monographs
was actively being developed, which included works
on the climate of Kyiv, Kharkiv, Dnipro (at the time of
publication - Dnipropetrovsk), Poltava, Lutsk, Lviv,
Odessa, Vinnytsia, Chernivtsi. After the collapse of the
USSR, the development of further works in this series
partially stopped. Despite the decision made in 2008
to resume writing and publishing monographs in this
series, only one monograph has been revised - “Climate
of Kyiv” in 2010.

Currently, there are 187 stations on the territory
of Ukraine, some of which are currently located
in temporarily occupied territories. Access to the
exact number of meteorological posts and stations
during military operations is partially limited. Some
meteorological stations have ceased operation due to
military operations, as a result of which some data for
certain meteorological stations are missing.

Currently, climatological studies at stations are being
conducted using indicators such as air temperature, soil
temperature, air humidity, atmospheric pressure, wind
speed, cloudiness, snow cover thickness, and the like [15].

The purpose of the article is to identify and
establish regular climate changes in the territory
of Kharkiv Oblast, as well as to highlight individual
variability in certain settlements.

To implement and achieve the goal, the following
tasks have been set:

1. Analysis the dynamics of climate change in Kharkiv
Oblast at the regional level.

2. Identification of the main trends and features of
climate change in the Kharkiv region.

3. Separation the impact of active hostilities on the
accuracy and completeness of climatic observations,
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as well as on local microclimatic conditions in Kharkiv
Oblast.

4. Creation of a climate change forecast for selected
settlements of the Kharkiv Oblast.

5. Development recommendations for combating
and adapting to these changes.

Presentation of the main material. Each region of
planet Earth has its own climatic characteristics. As a
result, some areas are more likely to experience specific
trends in temperature, precipitation, wind speed and
direction, and other climatic indicators.

The climate of Kharkiv Oblast is defined as temperate
continental. Winter is characterized by instability.
There is a predominance of mild winters with frequent
thaws and unstable frosts. Summer is characterized by
heat [5].

There are an average of 1850 hours of sunshine
per year, while there are slightly less than 100 cloudy
days. The annual amount of precipitation is 520 mm
and varies from part of the region. The distribution of
precipitation is more subject to meridional dependence
than to latitudinal dependence. The western part of
the region has an average higher annual amount of
precipitation, and is 570 mm. The wettest months of
the year are 6-7. There is a meridional dependence in
the amount of precipitation (in the western regions up
to 20 mm more precipitation than in the eastern ones).
During the year, precipitation falls more evenly in the
western regions of the region.

Agroclimatic zoning is such that most of the region
is located in the temperate arid zone, and some parts of
the western and northern parts of the region are in the
zone of insufficient moisture, which is characteristic of
the steppe [1].

The average temperature is 21°C in summer and -7°C
in winter. The coldest months of the year are 1-2, the
warmest are 7-8. The average air temperature increases
from north to south.

Winter (the period where average daily temperature
drops below 0°C) begins on the tenth of November
and lasts from 125 days (south of the region) to 135
days (north of the region). Summer (the period where
average daily temperature rises above 15°C) begins on
the tenth of May.

The sum of average daily temperatures above 0°C in
the region is on average 3170°C, above 5°C - 3080°C.

Climatic conditions in different parts of Kharkiv
Oblast are not the same (Table 1), which in turn has a
direct impact on the distribution of vegetation and the
formation of biotopes.

The northern regions of the region could be
characterized by a more severe climate, as well asalonger
cold period along with a smaller annual air amplitude
(Table 1), and accordingly the southern regions of the
region have a warmer and shorter winter period, higher
average annual temperature, and hotter summers.

Any region has its own individual characteristics of
the climatic regime. Thus, some territories have greater
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risks of forming certain trends in air temperature,
soil, precipitation, speed of wind and other climatic
indicators.

Table 1
Climatic conditions in different parts
of Kharkiv Oblast
Northern Southern
Climatic conditions parts of parts of the

the region region
Average annual air temperature, °C +7,2 +8,6
Average January temperature, °C -7,5 -6,5
Average July temperature, °C +19,5 +21
Absolute temperature minimum, °C -36 -40
Absolute temperature maximum, °C 41 40
Duration of the cold period, days 135 120

Detecting climate anomalies is not a new topic for
Ukrainian scientists. Vira Balabukh, a leading Ukrainian
climatologist, has had already conducted research on
all-Ukrainian climate anomalies with other scientists
for several years.

In general, in the territory of Kharkiv Oblast in recent
yearsthere hasbeenanincrease inthe number of natural
meteorological phenomena, which is a sign of climate
fluctuations. A statistically significant trend is observed.
This can be defined as one of the manifestations of the
redistribution of atmospheric precipitation, which is a
reaction to the increase in temperature near the earth’s
surface.

The author’s analysis of air and soil temperature
indicators, air humidity, and wind directions and
strength has been carried out based on data from the
Kharkiv AMSH weather station, Lozova, and Bogodukhiv.
The data has been provided for 2010-2023. Several
periods would be considered - 1910-1980, 1961-1990,
2010-2021, 2010 - 1st half of 2022,2011-2023.

Analysis of temperature deviations from climate
norms for the periods 1910-1980 and 1961-1990 has
helped to identify how temperatures changed over time.
It also made it possible to compare these changes with
temperature trends before and after the start of active
hostilities in Kharkiv.

During the period 2010-2021, the temperature
regime of the city changed slightly compared to the
period 1910-1980. However, in general, a gradual
increase in temperature has been observed, and in the
latter period these changes became more noticeable
(Table 2).

Based on statistical data, it can be concluded
that the average air temperature at the Kharkiv
AMS weather station increased during the period
2010-2021. In particular, in the winter and summer
months it increased by 2-2.5°C compared to the period
1910-1980. Compared to information from the climate
cadastre for the period 1961-1990, there is an increase
in the average annual temperature and the average
temperature of most months (except for the summer
months). At the same time, the warmest and coldest
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months of the year remained the same - this part of the
temperature regime has not changed.

To begin the study, data series from Kharkiv were
selected to identify existing trends in the region and
further focus the research as effectively as possible.

Table 2
Monthly average air temperature, °C,
according to Kharkiv AMS
Period Period Period Period Period
1910-1980 | 1961-1990 | 2010-2021 | 2022-2023
1 7,3 -7 -4,8 -2,5
2 6,1 -5,7 -3,4 -2
3 -1,2 0,3 1,9 49
4 8,3 8,9 10,2 10,9
5 15,3 15,6 17,1 15,9
6 19,2 19 21,1 19,5
7 20,9 20,4 22,9 22
8 19,8 19,5 22,4 23,2
9 14,2 14,1 15,9 17,5
10 6,8 7,3 8,4 9,5
11 1,3 13 2,8 3,5
12 -3,7 -3,3 -1,5 0
Year 7,3 7,5 9,4 10,2

The graph (Fig. 1) shows the air temperature in
Kharkiv for 2010-2023. Based on the data visualization,
it can be seen that in the studied period of 2023, a sharp
decrease in the average daily temperature in winter
can be seen. It can also be noted that a more uniform
distribution of temperatures throughout the entire
period of the 2nd half of 2022-2023 has been observed.
These changes are characteristic of Kharkiv (compared
to previous studied periods), and are more pronounced
than annual changes in previous periods [3].

In general, it can be noted that the existing
temperature increase trends in the city have intensified.
This indicator will be further compared with indicators
in other cities.

Graphs comparing average temperatures for January
and July have also been created to study changes in
average temperatures for individual months in the city
(Fig. 2-3).

These two months were chosen as a representation
of the coldest and warmest months of the year in the city.

The graph above (fig. 2) shows changesin the average
air temperature in Kharkiv in January for the period
2010-2023. The visualization shows that the general
trend of increasing air temperature is maintained. It can
also be noted that the air temperature in recent years
has warmer “peak” coldest days, which continues in the
graph for 2023, in which such temperature drops have
not been observed at all.

There is also a fact that in the figure a drop in the
dependence of air temperature on the date can be
observed, which may indicate that the temperatures of
the last research period are not characteristic compared
to the previous ones.
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The incompleteness of data for the period of 2022 is
due to the fact that no observations have been conducted
at the Kharkiv AMS station at that time.

The graph above (Fig. 3) shows changes in the
average air temperature in Kharkiv in July for the period
2010-2023. From the visualization, it can be understood
that in Kharkiv in July for the last decade, a gradual
decrease and leveling of the average air temperature has
been observed. Also in Fig. 3, a trend can be observed -
the absence of sharp «peak» temperatures.

It can also be seen that the temperature trend line
on both graphs is almost identical, showing the lack of
a connection between active military operations and
summer temperatures over a short distance.

It is also necessary to consider such an important
indicator as air humidity. This analysis was carried out
on the basis of relative humidity indicators, namely
average and minimum daily values.

Relative air humidity is characterized by two main
factors, namely absolute humidity and air temperature,
which, in turn, means that relative air humidity depends
on the wind regime, namely on wind directions.

In particular, according to the National Academy
of Agrarian Sciences of Ukraine, the change in relative
humidity and temperature in Ukraine repeats general
trends - the sign is expressed less intensely in the north
and east of the country.

The situation with the period where the sign is most
pronounced is stable during the observation period and
does not coincide with the thermal regime of the air and
soil. The months with the highest relative humidity are
the winter months - the month with the highest relative
humidity is December, during which the average daily
relative humidity is 87.63% on average, the second in
a similar sign is January with an average daily relative
humidity of 86.02%. The relative humidity continues
to fall until August, when it reaches a minimum of
55.17%. In general, there are 3 clear periods in relation
to the months - the wet period (November-February,
relative humidity in the area of 80-85%), the dry period
(April-September, relative humidity is 55-60%) and the
transitional months.

During the summer season, there is a greater
difference in the average and minimum relative
humidity than in the winter and transitional months. In
recent years, there has been a slight change in humidity
indicators, namely a decrease in the number of days in
the winter wet period with 100% humidity.

Annual values will be presented for analysis, as
well as January and July values to search for changes in
individual periods.

As can be seen from the graphs (Fig. 4, 5), humidity
indicators in the territory of Kharkiv are stable, with a
slight tendency to decrease over time. The difference
between the average and averaged minimum humidity
of each year is relatively stable and is 15-18%.

By analyzing the graphs in the figures (Fig. 6-7), it
can be seen that in the case of air humidity in Kharkiv,
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Fig. 1. Temperature change graph for Kharkiv (period January 2010 - December 2023). Author’s graph
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Fig. 2. Graph of changes in average air temperature in January in the territory of Kharkiv (2010-2023)
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Fig. 4. Average annual average air humidity (in percent) in the territory of Kharkiv (2010-2023)

60
y =-0,1064x + 54,873

58
56
T
52
50
48
46

44
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Fig. 10. Graph of visualization of trends in changes in average annual air temperature taking into account the forecast

no significant changes in trends are observed. There is
also no dependence in the average and minimum air
humidity and time. January 2023 is drier than previous
years, but not dry enough to have an impact on existing
trends.

Climate change is the change in various parts of
the climate system that extends over years. A climate
change projection is a mathematical model that shows
the likelihood of certain changes in the long-term norms
of various parts of the climate system.

The relevance of climate change forecasting lies
in the fact that climate change has an impact on most
aspects of human life, while forecasting changes would
provide an opportunity to prepare for them.

To forecast the temperature regime of the city of
Kharkiv, a graph was created (Fig. 8) with a forecast
of average daily temperatures for 2 years. The forecast
was made in the Statistica software.

As a result of data visualization, it was found that
compared to the forecast for the period 2010-2021, the
forecast for the period 2010-2023 has several features.
First, it is noted that the average expected summer
temperature is one degree lower than the average
expected summer temperature for a shorter period,
and it is stable. Second, the second graph of the forecast
of changes shows an increase in the average winter
temperature, which has not been observed in the graph
of the temperature forecast for the period 2010-2021
[4].

A graph of the forecast of changes in the average
annual temperature in the city until 2033 has also been
created in the Excel software environment (Fig. 9, 10).

In the classic version of linear multiple regression,
the graphs show the trend equation and the value of the
coefficient of determination R? which helps to assess
how reliable the forecast is. This coefficient is used in
statistics to determine how strongly the dependent
and independent variables are related to each other. Its
value shows how much of the change in the dependent
variable could be explained by the model.

In other words, R? shows how closely the model
reflects the real data. In classiclinear multiple regression
models, the R? value ranges from 0 to 1. The closer it is
to 1, the better the model is considered.

As aresult of creating the graphs, the formula for the
predictive model of climate change in the territory of
the city of Kharkiv has been obtained:

y=0,0789x + 7,4277

It has been derived using a linear trend, as it brings
the coefficient of determination as close as possible to 1
(R%=0,7504).

As a result of the analysis of this model, it can be
concluded that the average annual temperature increase
rate is 0.0789 degrees Celsius, while the minimum
average annual temperature would be 7.4277 degrees
Celsius.

Let us consider in more detail the issue of
recommendations for adaptation to changes. In the case
of the Kharkiv region, several projects to combat climate
change are currently being implemented, including:

e Action Plan for 2025-2027 for the implementation
of the Kharkiv Region Development Strategy for 2021-
2027 (new edition), approved by the decision of the
Regional Council dated April 24, 2025 No. 1150 -VIII

e Program of economic and social development of
Kharkiv Oblast for 2025

e development strategy of Kharkiv region for 2021-
2027

¢ Report on the strategic environmental assessment
of the state planning document of the comprehensive
environmental protection program of Kharkiv Oblast
for 2021-2027

Creation of recommendations for combating and
adapting to climate change would require taking into
account the above documents.

The standard protocol for combating would be
to strengthen strategies that focus on the existing
anthropogenic influence on air temperature.
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The standard protocol for combating would be
to strengthen strategies that focus on the existing
anthropogenic influence on air temperature.

To combat heat stress, it is proposed to introduce
similar solutions: informing the population about the
possibility of dangerous heat during the day, increasing
green areas in the city, which would contribute to the
absence of direct sunlight on the soil surface and, as a
result, its heating, as well as creating points for prompt
assistance to the population in the event of heat stroke.

Conclusions. The problem of climate change and the
impact of active military operations in Ukraine is quite
important, and this particularly applies to the Kharkiv
region. For Ukraine, as a country with an agrarian-
focused economy, climate change is a relevant topic,
and the country’s further economic stability would
largely depend on effective forecasting of changes and
adaptation to the two aforementioned problems.

The results obtained allow us to formulate the
following conclusions:

1) During the study of literary sources on the topic
of the study, the general characteristics of the climate
and the climatic features of the selected cities were
analyzed. The dynamics of climate change at the regional
level indicates a gradual warming of the climate: the
average annual air temperature is increasing, periods
of abnormal heat and prolonged droughts are becoming
more frequent. As a result of changes in the global
climate, local changes are also observed in the territory
of Kharkiv Oblast.

2) Statistical data and constantnorms of temperature
indicators have been analyzed, which had allowed us to
identify trends in climate change in 2010-2021. The
main trends in climate change in Kharkiv Oblast were
identified, among which the trend of increasing the
average annual temperature has been highlighted, as
well as the general increase in temperatures during
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each month, which has been more pronounced during
the winter months. Also, as a result of the analysis, the
features of changes in the climatic regime of selected
settlements have been highlighted. Additionally, these
indicators have been compared with the features of the
climatic regime of another city in the studied region.

3) The general trends of climate change have been
compared with the general and average values for the
region, and regularities were identified. The trends of
climate change were compared with the indicators of
the Kharkiv AMS. Both unique changes in the climatic
regime of each of the studied settlements have been
identified, as well as changes that are characteristic of
the territories located in direct proximity to the combat
demarcation line, where a decrease in the accuracy
of climate monitoring has been recorded, as well as
possible local changes in the microclimate caused by
large-scale destruction, destruction of forest areas and
infrastructure.

4) A formula for predicting temperature changes
in the city of Kharkiv has been calculated, which
shows the linear nature of changes in the temperature
regime in the city, and in connection with this, a list of
recommendations for adaptation has been created.

5) To adapt the agricultural sector of the economy,
it has been proposed to introduce state scholarships,
subsidies, and similar financial incentives for switching
to more drought-resistant crops, as well as creation
of state programs for the purchase of such crops and
their further processing and use to create a guaranteed
livelihood during the transition of agricultural farms.

In conclusion, it could be noted that in the territory
of Kharkiv Oblast, changes can be observed that have
been directly or indirectly caused by military actions
in some of the studied factors. The results of this study
can become the basis for more global studies that would
cover larger territories and longer time periods.
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TEHAEHLIT CYYACHUX KNIMATUYHUX 3MIH HA TEPUTOPIT XAPKIBCbKOI OBNACTI

MeTol0 i€l CTaTTi € BUABNEHHA Ta BCTAHOBNEHHSA 3aKOHOMIPHUX 3MiH KniMaTy Ha TepuTopii XapKiscbKoi obnacri, a
TAKOX Y BUAINEHHA OKPEMOI MiHAIMBOCTI Y MEBHMX HACENEHMX MYHKTaX.

OcHOBHMIA maTepian. 3aranom, B YKpaiHi, MUTaHHA 3MiHW KNiMaTy CTaHOBUTb CEPit03Hy Npobnemy, aaxe, 3rifiHo 3 ao-
CNiKEHHAMM AK YKPATHCbKMX, TaK i Mi*KHAPOZHMX HAYKOBLLiB, KNiMaT KpaiHW BKe TPMUBaANUI Yac 3a3Ha€e 3MiH. OCHOBHUMM
HanpAMamu LMX 3MiH € NiABULLEHHA CepefHbOpPIYHOI Ta CepefHbOMICAYHOI TemnepaTypu NOBITPA, @ TAKOXK KOAMBAHHA
obcAris onagis ynpoLosk poky. Haibinbly 3arposy ana YKpaiHW B LLbOMY KOHTEKCTi CTaHOBUTb MOFiPLWEHHA YMOB 415
BUPOLLYYBAHHA Pi3HMX CiNbCbKOrOCNOAAPCHKMX KYNbTYP, OCKINIbKM 3HAYHA YaCTUHA YKPAIHCbKOI EKOHOMIKM OPIEHTOBAHA Ha
NepPBUHHUIA CEKTOP.

| BiANOBIAHO OCHOBHUM 3aBAAHHAM € BCEBIYHMI aHaNi3 AMHAMIKM 3MiH KNiMaTy XapKiBCbKoi 06/1acTi Ha perioHanbHoMy
piBHI. Y meKax gocnigeHHs byno BU3HaYEHO OCHOBHI TeHAeHL,i Ta 0cobamBoCTi TpaHchopMaLLii KNiIMAaTUYHOTO pexkumy B
perioHi. OcobanBy yBary NpuAineHo OLiHLi BNAXBY aKTUBHWUX BOMOBUX AiMi HA TOYHICTb | NOBHOTY KNIMATUYHMX cnocTepe-
KeHb, @ TaKOX Ha GOPMYBaHHA NOKANbHUX MIKPOKNIMATUYHKUX YMOB Yy Mexax 06/1acTi. Ha 0CHOBi OTpUMaHWX faHux byno
34iMCHEHO NPOTHO3 3MiH KNiMaTy A/18 OKPEMMX HaceNeHMX NYHKTIB XapKiBcbKoi obacTi. Kpim Toro, cdopmynboBaHO HU3KY
peKomeHZaLiii, CIpAMOBaHUX Ha NPOTUAII0 HEraTUBHUM HACNiAKAM KNIMAaTUYHMX 3MiH | afanTaLito 0 HOBUX YMOB.

BucHOBKM. byno npoaHani3oBaHO 3araibHy XapaKTEpPUCTUKY KAimMaTy, Ta KAiMaTWYHi 0cobamBOCTi 0bpaHmX
MicT. BHacnifok 3miH y rnobanbHOMY KnimaTi cnocTepiraloTbCA i 0KaAbHI 3MiHM Ha TepuTopii XapkiBcbKoi obnacTi.
[poaHani3oBaHO CTAaTUCTUUHI AaHi Ta CTali HOPMM TemnepaTypPHUX MOKA3HWMKIB, WO A03BONUAO BULINUTU TEHAEHLT 3MiH
KnimaTty y 2010-2021 pp. BU3HaueHO OCHOBHI TPEHAM KNIMATUYHMX 3MiH y XapKiBCbKil 061acTi, cepep, akux byno suaineHo
TPeHA, Ha NiABULLEHHA CepeaHboi PIYHOI TEeMMEepaTypK, a TaKoX 3arafibHe NiABULLEHHA TemnepaTyp NPOTATOM KOXHOMO
MicALS, L0 NPOABAANOCA BiNbLL BUPAKEHO NPOTATOM 3UMOBMX MiCALLB.

Byno pospaxoBaHo Gopmyny NPOrHo3y 3MiHK TemnepaTtyp Ha TePUTOPIT MicTa XapKiB, KM NOKa3ye NiHINHWIA XapaKTep
3MiH TEMNEePaTYpPHOTro PEXMMY Ha TepuTopii micTa, y 38’A3KY 3 Yum By10 CTBOPEHO CMUCOK PeKOMeHAaLi ana aganTalii.
[Ona apganTalii cinbCbKOrocnoAapcbKoro CEKTOPY EKOHOMIKM MPOMOHYETLCA BBEAEHHA AePKaBHUX CTUNEHAIN, cybeuaii Ta
aHanoriyHoro GiHaHCOBOro 3a0X0UEHHA Nepexody Ha binbLl NOCYXOCTIMKi KyNbTypU, @ TaKOXK CTBOPEHHA AepiKaBHUX Npo-
rpam 3aKkynisesib NogiGHWX KynbTyp.

KntouoBi cnosa: memnepamypHi ymosu, 3miHa Kaimamy, mpeHou memmnepamyp, NpoeHo3, memnepamypa nosimps,
memnepamypa 2pyHmy, 8ono2icme.
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