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It is known that humanity is facing a new and unusual problem, such as global climate change of
anthropogenic origin. The causes of this problem, its consequences for the environment, economy,
human health, and other areas of life are already being noted. In recent decades, 90 percent of the
causes of climate change have been associated with man-made pollution, especially the release of
large amounts of "greenhouse gases'" (carbon dioxide, methane, water vapor, nitrogen oxides, etc.)
into the atmosphere and deforestation. The concentration of "greenhouse gases'" in the atmosphere
has never been higher in the history of mankind. In particular, the amount of carbon dioxide emit-
ted into the atmosphere as a result of the use of hydrocarbon fuels is increasing rapidly in line with
fuel consumption. The essence of the ""greenhouse effect" known to science since the first half of the
XIX century is that the thermal energy released from the Earth's surface heated by solar energy
(50% of solar energy is absorbed by the Earth) is absorbed by atmospheric air and "greenhouse
gases''. It plays the role of a kind of "polyethylene cover'". As a result, the temperature of the
Earth's surface and oceans is gradually rising, and the Arctic, Greenland and some large mountain
glaciers are degrading. It was found that from 1899 to 2007, the temperature of the Earth's atmos-
phere increased by more than 1°C, and the temperature of ocean waters increased by 0.8°C. Such
global climate change is accompanied by a number of serious cataclysms on the planet - rising sea
and ocean levels, river floods, floods, storms, hurricanes, torrential rains, severe heat, drought, for-
est fires, desertification, and in some places swamps accompanied by natural disasters. Observa-
tions show that an increase in ocean temperature by 1.0-1.5°C leads to a rapid decline in several
oceanic species, including some fish species. It is predicted that by the end of the XXI century, the
level of ocean water will rise by 30-45 ¢m. This means, first of all, the flooding of large areas, a
number of islands and island countries, the world's largest coastal cities, the degradation of agricul-
ture, the threat of food shortages. The economic consequences of natural disasters as a result of
global warming include the destruction of houses due to flooding of coastal areas, the lack of drink-
ing water, the deterioration of living conditions of the population accompanied by the failure of en-
gineering facilities and infrastructure. Such natural phenomena are already registered in our coun-
try (in recent years, due to the rise in the level of the Kura River, groundwater in the regions, dam-
age to the infrastructure of some mountain rivers, landslides, etc.). The intensification of global
climate change increases the expected risk of such events. Therefore, there must be a limit to the
impact of human activities on the environment. Global warming of 2°C should be considered an
undesirable limit. If at 2°C by the middle of the century, 500 million people will suffer from a
shortage of drinking water, at 3°C their number will reach 3 billion. The initiative of Inter-
Academy Partnership (IAP) to address the climate change impact on health is a worthy scientific
effort. The effects of global climate change, and in particular, its impact on health, are already be-
ing felt in many different ways and forms around the world. Research by the World Health Organ-
ization (WHO) in 53 countries in the European region shows that the direct health effects of climate
change include abnormally high or low temperatures, as well as diseases caused by high tempera-
tures during floods, storms, and forest fires. It is accompanied by an increase in the number of ma-
lignant tumors, mental disorders, trauma, and death. According to the WHO, climate change now

https://doi.org/10.29228/jlsb.1 5
Available online 30 June 2021



Zulfugarov and Huseynova

causes more than 150,000 premature deaths (excluding predicted deaths) each year. Climate warm-
ing, as well as an increase in the number of infectious and parasitic pathogens (acute intestinal in-
fections, viral hepatitis, hemorrhagic fever, etc.), the expansion of the range of some natural foci of
infection (tick-borne encephalitis, skin leishmaniasis, malaria, etc.), goes along. Moreover, COVID-
19 is also spreading due to a compromised immune system. Thus, the world needs the decarboniza-
tion of the world economy and change of financial power from grey to green to initiate the resili-
ence of people and communities to provide a safe and healthy environment for the future genera-
tions.
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1. INTRODUCTION

1.1. Climate change and health — A global
agenda

One of the WHO’s initiatives is the Health
and Climate Change Country Profile Project,
which is monitoring national and global progress
on climate change and health. The Project aims are:

e Increasing responsiveness of the health
impacts of climate change;

e Supporting evidence-based decision mak-
ing to support the flexibility of health sys-
tems;

e Supporting health participation in national
and international climate processes such as
the United Nations Framework Convention
on Climate Change (UNFCCC)

e Promoting actions that improve health
while reducing greenhouse gas emissions.

WHO’s report entitled, “The WHO Health
and Climate Change Survey: Tackling Global
Progress” emphasizes the neglected link between
climate change and health (WHO, 2018). This
report emphasized that the rising global tempera-
ture was extremely disturbing the social and envi-
ronmental determinants of health. The global bur-
den of disease increases due to climate change.

A global network of science academies rep-
resenting more than 130 academies (Inter-
Academy Partnership - IAP) and Association of
Academies and Societies of Sciences in Asia
(AASSA) took the initiative of addressing the
challenge of climate change impact on health and
will make a wide-ranging global associated report
by the end of 2021.

2. CLIMATE CHANGE AND HEALTH
IMPACT IN AZERBAIJAN

2.1. Climatic features of Azerbaijan

Azerbaijan’s geography covers a various col-
lection of landscapes, from wetlands to high
mountains, deserts to fertile valleys. The center of
the country is taken up by a broad valley, centered
around the Kura River. This valley is bordered to
the north by the Greater Caucasus Mountains, and
to the south by the Lesser Caucasus Mountains,
and opens in the east to the Caspian Sea. The
highest point in Azerbaijan is Bazarduzu Dagi, at
4,467 m (14,656 ft), and the lowest point is - 28 m
(-92 ft), in the Caspian Sea.

The Caspian Sea is home to many species of
fish, and the shores hold important wetlands,
where numerous species of birds live. Even
though the Caspian Sea is called a sea, it’s actual-
ly the largest lake in the world.

The issue of well-organized use of climate
resources in agricultural production is one of the
central tasks to solve the food problem. To im-
plement it, it is necessary to study the features of
our area in depth, to identify potential opportuni-
ties for more efficient and rapid development of
agriculture. As we know, the existing 9 out of the
world's 11 climate zones in Azerbaijan enable
growing abundant agricultural products in differ-
ent regions of it in all seasons. This assists to pro-
vide the population with agricultural products
around the year. Today 3 large enterprises in Re-
public realize the processing of agricultural prod-
ucts that meet ecological standards (Humbatova et
al., 2020). Besides these enterprises, several fami-
ly farms deal with the processing of homemade
ecological products. They are mainly engaged in



the desiccation of fruits (plums, apricots, figs,
apples, cornel, hirnic, and other wild plants), con-
futer and jams, soaps, juices, and compotes.

In general, Azerbaijan is a mountainous coun-
try. Therefore, the study of the spatial and temporal
distribution of natural factors, quantitative relation-
ships of individual elements of the climate, the dis-
tribution of agroclimatic indicators depending on
altitude, indented relief, exposure of slopes is of
great scientific and practical importance. Due to its
location in the southern hemisphere, the territory of
Azerbaijan receives a lot of sunlight and heat. The
duration of sunlight in the Kura-Araks lowland is
2200-2400 hours per year, and the annual amount
of PAR (photosynthetic active radiation) is more
than 64 kcal/cm®. The maximum value of these
indicators is observed in the Arzaboyu plain (more
than 2800 hours and more than 76 kcal/cm?, re-
spectively). The annual flow of solar energy in the
area is also well expressed. At a time when solar
energy is most concentrated (April-October), the
total PAR is 50-54 kcal/cm’ in the Kura-Araks
lowland and 59-60 kcal/cm® in the plains of the
Nakhchivan Autonomous Republic
(eco.gov.az/az/hidrometeoro-logiya).

In summer, the lighting conditions on the
eastern slopes are better than on the western
slopes. Plants are more affected by frost on the
eastern slopes. As the heating effect of solar ra-
diation increases, plants in the mountains require
a lower total temperature than in the plains in the
interfacial period. It is of practical importance to
take this effect into account when relocating crops
to mountainous areas.

Much of the area is characterized by high
thermal regimes, low rainfall, and in some places
very low rainfall. Almost the entire Kura-Araks
lowland, the Absheron Peninsula, and the Araz-
boyu plain receive only 110-350 mm of rainfall
per year. Thus, the amount of precipitation in the
mountainous area increases with altitude. Accord-
ingly, the role of precipitation in humidity is in-
creasing due to the decrease in air temperature. At
first glance, it seems that the total amount of pre-
cipitation in many areas is enough to meet the
plant's need for moisture. However, the annual
rainfall regime is such that at a time when the
plant is growing intensively and transpiration is
increasing, it is not sufficiently supplied with
moisture.
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2.2. Previous Academy Publications on

Climate Change and Health

Unfortunately, ANAS did not publish any
report on Climate Change and Health but there are

a number of papers on this issue, published by

academy institutions. Publications on the subject

of climate change and health by the Azerbaijani
scientists have been listed.

Agayev 1., Vahabov E., Jalilov V. et al. (2020)
Epidemiological situation and spatial distribu-
tion of visceral leishmaniasis in the Republic of
Azerbaijan. J. Parasit. Dis., 44: 639645
(2020).

Aliyev K., Gasimov 1. (2020) Life (DIS) satisfac-
tion and intention to emigrate in Azerbaijan: Me-
diating role of institutional trust. Economic and
Social Development: Book of Proceedings, 3:
306-313.

Allakhverdiev A.R., Allakhverdieva A.A., Ba-
bayev E.S. (2020) Functional state of the brain
of elderly women at rest and in mental stress
under varying geomagnetic conditions. Hum.
Physiol., 46: 408-416.

Guliyeva A.E., Lis M. (2020) Sustainability
Management of Organic Food Organizations: A
Case Study of Azerbaijan. Sustainability,
12(12): 5057.

Humbatova S.1., Hajiyev N.G.O. (2020) Ecolog-
ical agriculture and land resources in Azerbai-
jan. Economic and Social Development: Book of
Proceedings, 2: 242-256.

Huseynov R. (2020) The regional aspects of food
security: The case of Ganja-Gazakh region of
Azerbaijan. Dissertation.

Mammadov J. (2020) The impact of alternative
and renewable energy on global climate change.
Eepazutickuii Coroz Vuenwix, 5(71): 18-25.

Mammadov S., Gasimov E., Kurdova-
Mintcheva R., Wongsrichanalai C. (2016)
Elimination of Plasmodium vivax Malaria in
Azerbaijan. The American journal of tropical
medicine and hygiene, 95(6, Suppl.): 78-86.

Neudert R., Allahverdiyeva N., Mammadov N.,
Didebulidze A., Beckmann V. (2020) Diversi-
fication of livestock-keeping smallholders in
mountainous rural regions of Azerbaijan and
Georgia. Land, 9(8): 267.

Temel T. (2004) Malaria from the gap: need for
cross-sector co-operation in Azerbaijan. Acta
Tropica, 89(2): 249-259.
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Zeynalova Z. (2017) The role of economic and
social instruments of environmental policy, In-
ternational Journal of Development and Sus-
tainability, 6 (11): 1757-1767.

2.3. Effect of climate change in Azerbaijan

One of the global problems that the world
faces is climate change. The world community is
increasingly concerned about climate change and
its impact on the living world. Azerbaijan ranked
111, according to the 2019 Global Climate Risk
Index report which was released by the German-
atch, a public policy group (Eckstein et al., 2019).
The major contribution to this climate change is
the greenhouse gas emissions (CO,, CHs, N>O,
and H»O), though Azerbaijan’s contribution to
global greenhouse gas emissions is negligible and
insignificant.

Unstable weather conditions are felt not only
in Azerbaijan but also in a number of countries
around the world and create problems. Increased
attention to these problems is reflected in the
holding of a number of international events, in-
cluding scientific and practical conferences. Ac-
cording to a recent assessment by the Intergov-
ernmental Panel on Climate Change, the average
global temperature has risen by 0.8 degrees over
the past 100 years. The increase in temperature is
mainly due to anthropogenic factors. Anthropo-
genic factors are based on gases that create a
thermal effect: carbon, methane, nitrogen oxide,
nitrogen oxide 1, and chlorine-fluorine compounds.
The last 100 years of space observations show that
both the intensity and frequency of storms and
blizzards have increased. Warm winds, hurricanes,
and rains intensified. At the same time, the number
of floods has increased. If the surface of the ocean
is used to heat up to a depth of 1,000 meters, now
the heat reaches a depth of 2,000 meters. This
causes the hot streams to heat up even more. That
is, climate change is a key factor in the growth of
all these natural disasters.

Azerbaijan has also been affected by global
climate change. Over the past 100 years, the aver-
age annual temperature in Azerbaijan has in-
creased by 0.4-1.3°C. The temperature-rise is un-
evenly distributed depending on the regions. In
the last 10 years, the number and intensity of
floods in small mountain rivers in the territory of
Azerbaijan have increased.

Heatwaves and natural fires are other conse-
quences of climate change. Valleys, where normal
temperatures used to be around 35~40°C, are now
having a temperature of 45°C on several days dur-
ing the season. Desertification is one more
thoughtful effect of climate change in Azerbaijan.

2.4. Impact of climate change on human
health

Climate change is the supreme hazard to
worldwide health in the 21* century. The posses-
sions of global warming consist of their effects on
human health. The experimental and expected
increased climate change-related impacts will
auxiliary intensify the effects on human health.
Climate change is affecting the safety of shelter,
air and water quality, food availability, and nutri-
tion levels in the food that impacts human health.
As climate change grows, scientists assume an
increase in related health issues. Cold and heat-
waves, droughts, storms, floods, land sliding, and
natural fires can cause injury, illness and death
directly. Besides, due to the environmental and
ecological conditions, the quality and yield of
crops, and availability of food items there could
be decreased. Also, the availability of clean drink-
ing water can be decreased which will lead to the
spread of water-borne and vector-borne diseases.
Altogether, climate change could result in pov-
erty, hunger, food insecurity, and ill-health.

2.4.1. Impact of climate change on agricul-
ture and food security

The impact of climate change on the world is
already clear, and signs of this are being observed
in Azerbaijan. Compared to other sectors of the
economy, agriculture is the most dependent on
climatic conditions. Agricultural production is
sensitive to weather conditions and is therefore
directly affected by climate change. Currently,
non-seasonal weather conditions are observed in
Azerbaijan. The most severe period of the winter
season in February of this year was above normal
in the Republic, and on some days in the lowlands
was 15-20%.

In 2018, the average annual precipitation was
480 mm, and in 2019 - 360 mm. In 2020, the
downward trend and uneven distribution of pre-
cipitation continued. The current situation re-
quires a reconsideration of production models in
agriculture, the application of modern cultivation



technologies, and irrigation methods. The main
crop in the country is cereals. In areas where there
is normally enough rainfall in the autumn, there is
a serious lack of rainfall during the planting sea-
son. Due to the lack of moisture in the soil, most
of the seeds sown did not germinate, and the ger-
minated seeds did not develop due to drought.
They cause serious damage when feeding on
them. During severe climate change, productivity
decreases, crop losses increase, and product quali-
ty declines. More than 80 percent of crop produc-
tion in the country is produced on irrigated lands.
In this regard, the reduction of water resources
due to climate change has put serious pressure on
agriculture.

Impacts of climate change on crop produc-
tion in Azerbaijan are:

* Lacking of irrigation water, on the contra-
ry, increasing demand for water from crop prod-
ucts;

* Decreasing rainfall in remote areas, result-
ing in lower productivity;

» Changing in the vegetation period of plants
with changes in the seasonal cycle and changes in
the timing of the product on the market;

* Increased spring drought;

* Creating favorable conditions for the de-
velopment of plant pests.

* Decreasing in the number of irrigations due
to water scarcity in the irrigation system and re-
sulting in lower productivity (especially in cotton
and grain)

Impacts of climate change on livestock in
Azerbaijan are:

* Decreasing productivity in natural pastures
and increased risk of erosion

* Increasing infectious diseases and, accord-
ingly, preventive measures,

* Expanding of desertification, reduction of
natural pastures and hayfields,

* Decreasing biodiversity and vegetation in
natural pastures.

The “Strategic Roadmap for the Production
and Processing of Agricultural Products in Azer-
baijan” envisages preventive measures to reduce
the impact of climate change on agriculture.

2.4.2. Risk of infectious and vector-borne
diseases

Climate changes have an actual deep effect
on the life-cycle and growth of infectious organ-
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isms. Hence, the transmission of water and food-
borne diseases is at a peak after the rainy and
flooding season. Malaria vectors in Azerbaijan
include Anopheles  maculipennis (the  Cauca-
sus), An. sacharovi (Kura-Araksin and Lenkoran
lowlands) and An. Persiensis (Lenkoran lowland)
in 2011 (WHO Azerbaijan, 2011). Malaria was
once common in Europe and happened almost as
far north as the Arctic Circle. Recurrent outbreaks
have occurred in Eastern Europe, Azerbaijan, Ta-
jikistan, and Turkey. However, none of these out-
breaks was associated with climate change but
rather with hydro-agricultural development
schemes, movement of infected cases, and the
cessation of malaria-control activities (Githeko et
al., 2000; Temel, 2004). Azerbaijan successfully
interrupted malaria transmission in 2013, meeting
its national goal laid out in the 2008-2013 strate-
gic plan. Now the country focuses on preventing
malaria re-introduction. In 2015, the national
strategy for the prevention of malaria reintroduc-
tion for the years 2015-2020 was adopted (WHO
Reports Azerbaijan, 2020a). According to the
WHO'’s report, Azerbaijan effectively broke up
malaria transmission in 2013, meeting its national
goal laid out in the 2008-2013 strategic plan.
Now Azerbaijan focusses on avoiding malaria
reintroduction. The national strategy for avoid-
ance of malaria reintroduction for the years 2015—
2020 was adopted in 2015.

Leishmaniasis is a neglected and poorly re-
ported disease with an underestimated burden in
most countries of the Region. The regional inci-
dence of VL and cutaneous leishmaniasis (CL)
could be estimated at less than 2% of the global
burden. Cases of anthroponotic CL, which is
caused by L. tropica, could be found in Azerbai-
jan (Agayev et al., 2020). Cholera, diarrhea, hepa-
titis A, typhoid are also typical water-borne dis-
eases in Azerbaijan. However, we do not have
exact data for these diseases.

2.4.3. Impact of high levels of pollens, al-
lergens and “smog”

Increased temperatures contribute to higher
levels of pollens and allergens in the atmosphere,
which cause airway inflammation, asthma symp-
toms, and increased healthcare utilization among
individuals. Transport, industrial emissions and
crop burning residues have become major causes
of pollution, especially in the capital city Baku
(Krzyzanowski et al., 2005; Lacey et al., 2017).
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2.4.4. Impact of heatwaves and natural fires

Although now heat waves are more common
in the cities of the country due to climate change,
most natural fires happen in the mountain areas
because of the extremely hot weather conditions.
This leads to the loss of wildlife and vegetation.

2.4.5. Impact on the development of chronic
diseases

According to the WHO’s report, during the
last ten years, circulatory system diseases have
increased by 5%, respiratory system diseases
11%, endocrine disorders 2.5 times (including
diabetes 3.7 times), nervous system diseases by
15%, malignant neoplasms by 30%. During this
period, the global prevalence of noncommunica-
ble diseases has risen by 14%. As in most coun-
tries, noncommunicable diseases are the leading
cause of morbidity and mortality in Azerbaijan.
Noncommunicable diseases accounted for 50% of
all diseases, including 17.6% circulatory system
diseases, 15% respiratory system diseases, 15%
endocrine disorders, 2.7% malignant neoplasms
(WHO Reports Azerbaijan, 2020b). During 10
years (2007-2017) cirrhosis, Alzheimer's disease,
and lung cancer increase significantly in Azerbai-
jan, although, ischemic heart disease and stroke
are always on the top of the chronic diseases,
which cause the most deaths
(www.healthdata.org/azerbaijan).

Food insecurity and malnutrition, higher
temperature, heatwaves and pollution, and weak-
ened health systems due to climate change are
directly related to global diabetes epidemics ac-
cording to the 2012 report of the International
Diabetes Federation (International Diabetes Fed-
eration, 2012).

2.4.6. Impact on the risk of development of
cancer

Climate change is already increasing the
number of toxic chemicals, especially carcino-
gens after extreme weather events such as hurri-
canes and wildfires in nature. Increased exposure
of humans to these toxic chemicals can lead to
various types of cancer such as liver cancer,
breast cancer, and lung cancer. Moreover, vari-
ous air pollutants have also been shown to be
causing lung cancer in humans (National Insti-
tute of Environmental Health Sciences, 2019). In
addition to increasing cancer risk, climate
change is also affecting cancer survival (Noguei-
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ra et al., 2020). The frequency of stomach cancer
and lung cancer is higher in Azerbaijan
(www.healthdata.org/azerbaijan). The high inci-
dence of these types of cancer is recognized as a
consequence of adverse changes in the environ-
ment.

2.4.7. Impact on mental health

One of the health-related fields is the impact
of environmental changes on mental health, which
has not been adequately investigated in Azerbai-
jan. However, few works have been done to study
the effect of the geomagnetic conditions (Allakh-
verdiev et al., 2020). Depression, anxiety, psycho-
logical distress, post-traumatic stress, aggression,
complicated grief, complex psychopathology,
sleep disorders, sexual dysfunction, social avoid-
ance, irritability, drugs, etc. are the most common
mental health forms, which climate change af-
fects.

2.5. Adaptation and mitigation

Azerbaijan has already identified social and
economic development and poverty reduction as
its priorities. The country's mitigation and adapta-
tion strategies for climate change are reflected in
the following long-term State Programs:

» State Program on the Use of Alternative
and Renewable Energy Sources (2004);

» Azerbaijan 2020-FUTURE CONCEPT
OF DEVELOPMENT;

» State Program on Socio-Economic Devel-
opment of the Region in the Republic of
Azerbaijan for 2008-2015 (2008-2015);

» State Program on Poverty Reduction and
Sustainable Development in the Republic
of Azerbaijan for 2008-2015 (2008-2015);

» Strategic Roadmap for Agricultural Pro-
duction and Processing in the Republic of
Azerbaijan, 2016;

» To achieve the Sustainable Development
Goals, The National Coordinating Council
for Sustainable Development (NCCSD) of
Azerbaijan was established (2016).

Preventive measures against the consequenc-

es of climate change should also focus primarily
on the development of technologies that increase
the opportunities for sustainable and efficient use
of land and water resources, optimization and ad-
aptation of the agricultural sector. For that, we
need to do:



v" Soil monitoring and comparative research
to study the consequences of climate
change. Development of mathematical
forecasting models based on complex and
multidisciplinary research;

v Conducting research in the field of main-
taining soil fertility, prevention of salini-
zation, water and wind erosion;

v Development of an improved system of
agro-technical and  phytomeliorative
measures to prevent soil erosion;

v' Application of irrigation water-saving ir-
rigation systems in the conditions of an
arid zone, development of the concept of
efficient use of existing water resources;

v" Study of the possibility of adaptation of
new varieties of drought- and salt-
resistant created in the field of plant
breeding in different soil-climatic zones.

For successful development of action, all the
stakeholders including the government
agencies and academy institutions must
join hands to meet the climate change and
health challenges in Azerbaijan.

2.5.1. What needs to be done regarding ad-

aptation and mitigation

We need to create coordination among various

institutions related to climate change in Azerbaijan,
there is an urgent need to address the problem as
one of the uppermost importance plan items.

2.6. Recent initiatives by government of
Azerbaijan for climate change mitigation and
adaptation

2.6.1. International agreements

» The Republic of Azerbaijan acceded to
the UN Framework Convention on Cli-
mate Change in 1995 and ratified the
Kyoto Protocol in 2000.

» The Doha Annex, adopted for the second
period of implementation of the Kyoto
Protocol, was ratified by the Milli Majlis
(The National Parliament) of the Republic
of Azerbaijan on April 14, 2015, and
signed by the President of the country.

» The Paris Agreement was signed in April
2016 and ratified by the Milli Majlis on
October 28, 2016. By the Paris Agree-
ment, the Republic of Azerbaijan submit-
ted its National Contributions to the Sec-
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retariat of the Convention and aims to re-
duce greenhouse gas emissions by 35%
by 2030 compared to the base year (1990)
as its contribution to global climate
change mitigation initiatives.

2.6.2. Climate change mitigation measures

Although Azerbaijan has not made quantita-
tive commitments to reduce emissions from the
Kyoto Protocol, the country has taken several im-
portant steps in recent years, including the intro-
duction of low-carbon, energy-efficient, renewa-
ble energy and waste management technologies,
as well as forest expansion and deforestation.

In addition to national mitigation initiatives,
Azerbaijan successfully cooperates with several
international organizations through the implemen-
tation of various projects. Thus, more than 30 pro-
jects related to climate change mitigation technol-
ogy and capacity building have been implemented
(eco.gov.az).

2.6.3. Prevention of intrusion of the Caspian
Sea

The main factors determining the climate of
the Caspian Sea - the geographical location of the
sea, the nature of atmospheric circulation, the im-
pact of surrounding land areas - are the Aral-
Caspian lowlands in the east, the Caucasus Moun-
tains in the west and water exchange between dif-
ferent parts of the sea. The main characteristic of
the Caspian climate is the predominance of anti-
cyclone weather conditions, sharp temperature
changes throughout the year, cold, and windy
winters in the North Caspian and hot in the South
Caspian, and hot, dry, and calm summers
throughout the Caspian.

The water of the Caspian Sea is of oceanic
origin and the average salinity is 12.85%o (pro-
mille) (average salinity of ocean water is 35%o).
Low salinity is since the sea is closed and fed
mainly by river currents. The Caspian Sea has
more carbonates and sulfates than ocean waters
and fewer chlorides. Strong fluctuations in the
Caspian Sea occur, especially during strong north
and south winds in autumn and winter.

Observations are carried out on water level,
water temperature, salinity, color, transparency,
wave height, length and period, air temperature,
humidity, amount of cloudiness, wind speed and
direction, atmospheric pressure, precipitation in

11
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the Caspian observation network to study the hy-
drometeorological conditions of the Caspian Sea.
Studies covering the hydrometeorological regime
of the Caspian Sea are carried out at 4 observation
times at the stations and points located in the
coastal zone and open sea. Thanks to the continu-
ous information received from the observation
network, it is possible to analyze the long-term
hydrometeorological conditions of the Caspian
Sea. The National Hydrometeorology Department
exchanges information in cooperation with CAS-
PCOM, the coordination center of the Caspian
littoral states.

Climate change affects all hydrometeorolo-
gical parameters as well as the sea level.

2.7. Covid-19 pandemic and climate change

The first Covid-19 case was identified in
Azerbaijan on February 29, 2020. Until Septem-
ber 29, 2020; more than 40,061 positive cases of
Covid-19 have been identified and 588 deaths
were caused by this infection. Although, the com-
plete lockdown for several months has harshly
affected the economy of Azerbaijan it also had a
positive influence on greenhouse gas emissions
and the environment. The air quality index in ma-
jor cities in Azerbaijan becomes better. The health
system in Azerbaijan has been challenged. More-
over, people suffering from non-Covid diseases
were able to get mental problems due to the long
complete lockdown for several months. We be-
lieve that a climate-smart approach that may also
offer a better human immune system is likely to
provide better health for future generations
against the pandemic.

3. CONCLUSIONS AND RECOMMENDA-
TIONS

In a world of numerous “what if” scenarios
of immediate climate change, it becomes difficult
to make health policies for the future, because of
the improbability of expecting environmental
change and human decisions. To be familiar with
the difficulty of this issue, an ad hoc Interagency
Working Group on Climate Change and Health
(IWGCCH) bring together to develop research
and science needs, including research on mitiga-
tion and adaptation strategies. This research in-
cludes basic and applied science, technological

12

innovations and capacities, public health infra-
structure, communication and education. Atten-
tion is also given to the possible structure of the
climate change and health research agenda and
the use of these research results for applications
and decision making. Azerbaijan being a develop-
ing country with an oil-based economy has been
most severely affected by climate change and its
subsequent events and this is seriously affecting
the health of the people. To address the challenge
of climate change impact on health, it is authorita-
tive to take measures towards mitigation, and to
mitigate we need to identify the priority scientific
fields. The challenges that science needs to be
addressed is the impact of climate change on hu-
man health are: 1) Asthma, Respiratory Allergies,
and Airway Diseases; 2) Cancer; 3) Cardiovascu-
lar Disease and Stroke; 4) Foodborne Diseases
and Nutrition; 5) Human Developmental Effects;
5) Heat-Related Morbidity and Mortality; 6) Neu-
rological Diseases and Disorders; 7) Vectorborne
and Zoonotic Diseases; 8) Waterborne Diseases;
9) Weather-Related Morbidity and Mortality; 10)
Human immune system; 11) Pandemics. All these
aspects become more predominant because of the
increased human exposure to climate change. Ad-
aptation and mitigation adaptation may signifi-
cantly diminish these risks (WHO Reports, 2016).
Research should address the relationship between
climate change and the factors which affect hu-
man health.

A division on “Climate Change and Health”
in the Azerbaijan National Academy of Sciences
and the government should be created to prepare a
scientific, economic, and political agenda for the
adaptation and mitigation strategies. The specific
areas which could be determined by such divi-
sions should receive-extreme consideration.

ACKNOWLEDGMENTS

We thank the Division of Biological and Medical
Sciences of Azerbaijan National Academy of Sci-
ences, its Institutions and the staff members. We
also thank the staff members of the Ministry of
Health, the Ministry of Ecology and Natural Re-
sources, the Ministry of Agriculture, the Food
Safety Agency, and the Management Union of
Medical Territorial Units who involved in the
preparation of this report.



REFERENCES

2018 WHO health and climate change survey
report: tracking global progress (2019) Gene-
va: World Health Organization;
(WHO/CED/PHE/EPE/19.11). License: CC BY-
NC-SA 3.0 IGO.

https://www.euro.who.int/ _data/assets/pdf file/00
05/163526/South_Caucasus_Map 2011 _ARM
AZE_GEO.pdf

Agayev 1., Vahabov E., Jalilov V.et al
(2020) Epidemiological situation and spatial dis-
tribution of visceral leishmaniasis in the Repub-
lic of Azerbaijan. J. Parasit. Dis., 44: 639—645.

Allakhverdiev A.R., Allakhverdieva A.A., Ba-
bayev E.S. (2020) Functional state of the brain
of elderly women at rest and in mental stress
under varying geomagnetic conditions. Hum.
Physiol., 46: 408-416.

WHO Reports (2016) Ambient air pollution: A
global assessment of exposure and burden of
disease. Geneva, Switzerland, World Health
Organization. ISBN: 9789241511353

Eckstein D., Hutfils M-L., Winges M. (2019)
Global Climate Risk  Index 2019.
https://germanwatch.org/sites/germanwatch.org/
files/Global Climate Risk Index 2019 2.pdf

Githeko A.K., Lindsay S.W., Confalonieri U.E.,
Patz J.A. (2000) Climate change and vector-
borne diseases: a regional analysis. Bulletin of
the World Health Organization, 78: 1136-1147.

http://eco.gov.az/

http://eco.gov.az/az/hidrometeorologiya
http://www.healthdata.org/azerbaijan

Humbatova S.1., Hajiyev N.G.O. (2020) Ecolog-
ical agriculture and land resources in Azerbai-
jan. Economic and Social Development: Book of

Effect of climate change on health in Azerbaijan

Proceedings, 2: 242-256.

International Diabetes Federation (2012). Dia-
betes and climate change report. International
Diabetes Federation, June 12, 2012.

Krzyzanowski M., Kuna-Dibbert B., Schneider
J. (eds.) (2005) Health effects of transport-
related air pollution. WHO Regional Office Eu-
rope.

Lacey F.G., Henze D.K., Lee C.J., van Don-
kelaar A., Martin R.V. (2017) Transient cli-
mate and ambient health impacts due to national
solid fuel cookstove emissions. Proceedings of
the National Academy of Sciences, 114(6):
1269-1274.

National Institute of Environmental Health
Sciences (2019). Cancer: Climate and human
health.
[http://www.niehs.nih.gov/research/program/geh
/climate change/health impact/cancer/index.cfm]

Nogueira L.M., Yabroff K.R., Bernstein A.
(2020) Climate change and cancer. CA: A Can-
cer Journal for Clinicians, 70(4): 239-244. doi:
10.3322/caac.21610.

Temel T. (2004) Malaria from the gap: need for
cross-sector co-operation in Azerbaijan. Acta
Tropica, 89(2): 249-259.

WHO Reports (2020a) Azerbaijan: Vector-borne
and parasitic diseases. Malaria.
https://www.euro.who.int/en/health-
topics/communicable-diseases/vector-borne-
and-parasitic-diseases/malaria/country-
work/azerbaijan

WHO Reports (2020b) Azerbaijan National
Strategy for the Prevention and Control of Non-
Communicable Diseases 2015-2020.
https://extranet.who.int/ncdccs/Data/AZE B3 N
CD AZERBAIJAN 2015-2020.pdf

Iqlim doyisikliyinin Azarbaycanda saglamhga tosiri

I.S. Ziilfiiqarov, .M. Hiiseynova

AMEA-mn Molekulyar Biologiya va Biotexnologiyalar Institutu, Baki, Azarbaycan

Bosoriyyatin antropogen monsoli global iglim doyisikliyi kimi yeni vo qeyri-adi bir problemlos {izlosdiyi
molumdur. Bu problemin sabablari, otraf miihit, iqtisadiyyat, insan saglamligi vo hoyatin diger sahalori
ticiin naticalori artiq hiss olunur. Son onilliklords, iglim doyisikliyi sobablarinin yiizds 90-1 texnogen ¢irk-
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lonmo ilo, xlisuson atmosfero ¢ox miqdarda "istixana qazlar1" (karbon qazi, metan, su buxari, azot oksid-
lori va s.) vo mesalarin qirtlmasi ils alagalondirilir. Atmosferdaki "istixana qazlari"nin qatiligi bagariyyat
tarixindo he¢ vaxt bu gadar yiiksak olmayib. Xiisusils, karbohidrogen yanacaqlarinin istifadssi naticosin-
do atmosfers atilan karbon dioksid migdar1 yanacaq istehlakina uygun olaraq siirotlo artir. XIX oasrin bi-
rinci yarisindan bari elma malum olan "istixana effekti"nin mahiyyati ondan ibarstdir ki, giinos enerjisi ilo
qizdirilan yer sathindon ¢ixan istilik enerjisi (giinos enerjisinin 50%-1 Yer torofindon udulur) atmosfer ha-
vasi vo "istixana qazlar1" torofindon udulur. Bu bir név "polietilen 6rtiik" rolunu oynayir. Noticodo, Yer
saothinin vo okeanlarin temperaturu todricon yiiksalir va Arktika, Qrenlandiya va bazi bdyiik daglarda buz-
laglar ariyirlar. 1899-cu ildon 2007-ci ila qadar Yer atmosferinin istiliyinin 1°C-dan ¢ox, okean sularimin
temperaturunun iso 0,8°C artdig1 gostorilmisdir. Bu ciir global iqlim doyisikliyi planetds bir sira ciddi ka-
taklizmlarlo miisayist olunur - doniz vo okean saviyyasinin yliksalmasi, ¢ay dasqinlari, dasqinlar, firtina-
lar, qasirgalar, leysan yagislar, siddatli istilor, quraqliq, mesa yanginlari, sohralagma va tobii folakotlor no-
ticasindo bozi yerlordo batagliglar omolo golmasi ilo miisayiot olunur. Miisahidoalor gostorir ki, okean tem-
peraturunun 1,0-1,5°C-ya yiiksalmasi bazi baliq névlari do daxil olmaqla bir ne¢s okean ndviiniin stiratlo
azalmasina sobab olur. XXI asrin sonlarinda okean suyunun saviyyasinin 30-45 sm artacagi prognozlasdi-
rilir. Bu, ilk ndvbado, genis arazilorin, bir sira adalarin vo ada 6lkolorinin, diinyanin on bdyiik sahil gsohor-
lorinin su basmasi, kond tesarriifatinin deqradasiyasi, srzaq ¢atismazligi tohliikasi demoakdir. Qlobal isti-
lasmo naticasinda bas veran tabii falakatlarin iqtisadi naticalarine sahil arazilarini su basmasi, igmali su-
yun olmamasi, miithandis qurgularinin va infrastrukturun siradan ¢ixmasi ilo miisayiot olunan ohalinin ya-
say1s soraitinin pislosmasi sabobindon evlorin dagidilmasi daxildir. Bu ciir tebist hadisslori artiq 6lkomiz-
do geyds alimmigdir (son illords Kiir ¢aymnin soviyyasinin qalxmasi, bolgslardoki yeralt1 sulari, bozi dag
caylarinin infrastrukturuna ziyan vurmasi, siiriismo vo s.). Qlobal iglim doyisikliyinin intensivlosmasi bu
kimi hadisslerin gézlenilon riskini artirir. Buna gore do insan fealiyystinin otraf miihits tesirinin bir haddi
olmalidir. Qlobal istiloasma 2°C arzuolunmaz bir sarhad sayilmalidir. Osrin ortalarinda global istilogsma
2°C oland 500 milyon insan i¢gmoli su ¢otinliyindon oziyyat ¢okirso, 1lobal istilosmo 3°C olarsa onlarin
say1 3 milyarda gatacaqdir. Iqlim doyisikliyinin saglamliga tosirini holl etmok iigiin Akademiyalararasi
Torofdaghigin (IAP) tosobbiisii layiqli bir elmi saydir. Qlobal iqlim dayisikliyinin tasiri vo xiisuson do
onun saglamliga tosiri onsuz da diinyada bir ¢ox forqli sokildo vo formada hiss olunur. Umumdiinya So-
hiyys Toskilatinin (UST) Avropa bdlgasindoki 53 dlkodo apardigi arasdirmalar géstorir ki, iqlim doyisik-
liyinin saglamliga birbasa tosirlorine anormal daracads yiiksok va ya asagi temperatur, hamginin dasqin,
firtina vo mess yanginlari zamani yiiksok temperaturun yaratdigi xostsliklor daxildir. Bunlar da badxassali
sislor, zehni pozgunluglar, travma vo 6liim sayinda artim ilo miisayiot olunur. UST-ya gora, iqlim doyisik-
liyi hazirda hoar il 150.000-don ¢ox erkan &liima sabab olur (prognozlasdirilan 6liimlar istisna olmaqla).
Iglim istilosmasi, homginin yoluxucu va parazitar patogenlorin (kaskin bagirsaq infeksiyalari, viral hepa-
tit, hemorajik qizdirma vs s.), bazi tobii infeksiya ocaqlarinin (gons ensefaliti, dori leysmaniozu) genislon-
masi, malyariya vo s.), sayinin artmasi birlikdo horaket edirlar. Ustalik, COVID-19, zoiflomis bir immuni-
tet sistemi sobabiylo ds yayilir. Bels ki, diinya, galocak nasillar iiciin etibarli vo saglam bir miihit tomin
etmok ii¢iin, insanlarin vo icmalarin dayanigl inkigafini tomin etmok ii¢iin diinya iqtisadiyyatin dekarbon-
lagdirilmasina vo maliyys giiciiniin bozdan yasila kegmasina ehtiyac duyur.

Acar sozlor: COVID-19, akingilik, gida tahliikasizliyi, global istilasma, xastaliklar, iglim doyisikliyi, kar-
bohidrogensizlogmoa, saglamliq, tasirlorin azaldilmasi, uygunlasma
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Biausinue u3MeHeHHUs] KIMMATA HA COCTOSIHUE 310POBbS HaceJeHUus1 A3epOaiilKkaHa
N.C. 3yadyrapos, U.M. I'yceiinoBa
Hnemumym monexyasipuou buonozuu u buomexnonoeutt HAH Azepbaiioscana, baky, Azepbaiiosxcan

N3BecTHO, YTO YEIOBEUECTBO CTOJKHYJIOCH C HOBOM M HEOOBIYHOW MPOOIEeMOM, TaKoH, Kak riaodaabHOe
M3MEHEHHe KJIMMaTa aHTPOIOIeHHOTO MpoucxoxaeHus. K HacTodmemMy BpeMEHH YK€ BBISBICHBI
MIPUYUHBI 3TOW MPOOIIEMBI, €€ MOCIEACTBHS A OKPY KAIOIIEH Cpebl, SKOHOMUKH, 3I0pPOBBS YeJIOBEKa U
Ipyrux chep xu3H. 90 IPOIEHTOB MPUYNH, TPUBOAALINX K U3MEHEHHUIO KITUMaTa B MOCIIEAHNE JECITH-
JieTHst, ObUTH CBSI3aHBI C AHTPOIIOTEHHBIM 3arpsi3HEHUEM, 0COOEHHO ¢ BBIOPOCOM B aTMochepy OO0bIIOro
KOJIMYECTBA «ITAPHUKOBBIX T'a30B» (YTJIEKUCIOro ra3a, MeTaHa, BOASHOIO Iapa, OKCHIOB a30Ta U T. I.) U
BBIpYOKOIi JiecoB. B ucTopun yenoBevecTBa KOHIIEHTPAIHS «TAPHUKOBBIX ra3oB» B atMocdepe HHKOTIa
He OblJIa Tak BBICOKA, Kak ceifyac. B 4acTHOCTH, KOIWYECTBO BHIOPACBIBAEMOro B aTMOC(epy yIIeKuc-
JIOTO ra3a, 00pa3yoLerocs B pe3yibTaTe HCIOIb30BaHUS YIIIEBOJAOPOIHOIO TOIUIMBA, OBICTPO YBEIUYH-
BaeTcsd BMecTe ¢ pacxonoM TorumBa. CyTh «HapHUKOBOTO 3¢ ¢eKTa», M3BECTHOrO HAayKe C IEPBOM
nosoBUHBI XIX Beka, 3aKJII0OYaeTcsl B TOM, UTO TEIUIOBAas HEPTHs, BbLIENsIeMas ¢ MOBEPXHOCTH 3EMIIH,
HarpeTol conHeuHoi 3Heprueit (50% conHedHoM sHepruu norjiomaercs 3eMieil), MOoraomaeTcst aTMoc-
(epHBIM BO3IyXOM U «IapHUKOBBIMU Ta3aMmu», 00pasysl MPOCIOHKY, UTPAOLIyl0 Poib CBOCOOPa3HOM
«TOJMATUIICHOBOM 000M0ukn». B pesynbprare, TeMnepaTypa MOBEPXHOCTH 3€MIIM U OKEaHOB IMOCTEIEHHO
TIOBBIIIAETCS, a JIEASHbIE MAacCUBBI ApPKTHUKH, ['peHNIaHAMM U HEKOTOPHIX KPYMHBIX T'OPHBIX JEIHUKOB
Jaerpagupyror. BeisicHuinocs, uto ¢ 1899 mo 2007 ronel Temneparypa atMocdepsl 3eMiH YBEIUYHIaCh
bonee uem Ha 1°C, a Temneparypa Bojbsl B okeaHe - Ha (0,8°C. Takoe riodanbHOE U3MEHEHHUE KJIMMaTa
COIPOBOXKIAETCS PSAOM CEPhE3HBIX KATAKIIM3MOB Ha TUIAHETE: MOBBIICHHEM YPOBHS MOpS M OKEaHa,
HABOJIHEHUSMH, IITOPMAMH, yparaHaMmH, MPOJHMBHBIMH JIOKISMH, CHJIBHOHN JXKapoH, 3aCyXOH, JIECHBIMHU
MoKapaMy, OIYCTHIHUBAHMEM, a B HEKOTOPBIX MecTax oOpa3oBaHHEM O00JO0T, (OPMHUPYIONIMXCS B
pe3ylbTaTe CTUXUHHBIX OefcTBuii. HaOmoqeHs TOKa3bIBalOT, YTO MOBBIINICHHE TEMIIEPaTyphl OKeaHa Ha
1,0-1,5°C npuBOAMT K OBICTPOMY COKpAIICHHIO YHCICHHOCTH Psiia OKEAHMYECKHX BHJOB, B TOM YHCIIE,
HEKOTOPBIX BUIOB pbIO. [Iporaosupyercs, uto k koHIy XXI Beka ypoBeHb BOJABI B OKE€aHE IMOJHUMETCS
Ha 30-45 cM. DTO O3Hayaer, MPEkAE BCEro, 3aTOIUICHHE OONBLUIMX TEPPUTOPHH - pslda OCTPOBOB H
OCTPOBHBIX CTPaH, KPyIMHEUIINX MPHOPEKHBIX TOPOJAOB MUPa-, AETPAJIAIUI0 CEIBCKOTO X03sICTBA, yTPO-
3y HEXBAaTKH MPOAOBOJILCTBUSA. K 3KOHOMHYECKUM IOCIEICTBHUSIM CTUXUWHBIX OCICTBHIA B Pe3yJbTare
r00aIbHOTO TOTEIUIEHUS MOXXHO OTHECTH pa3pylIeHHWE [IOMOB W3-32 3aTOIUICHUS MPUOPEKHBIX
TEPPUTOPHIA, HEXBATKy NMUTHEBOW BOJIBI, YXY/IICHWE YCIOBWH JKU3HW HACEICHHS, COMPOBOXKIAIOIIEECs
BBIXOJ/IOM M3 CTPOSI MH)KEHEPHBIX COOpYXKeHHH 1 HHQpacTpyKTypsl. [1o100HbIe TPHPOTHEIE IBIECHUS YKe
pEeTUCTpUPYIOTCS B Halllel cTpaHe (B MOCITEIHME TOABI M3-32 MoAbeMa YPOBHA peku Kypa u rpyHTOBBIX
BOJI B pErvoHax, MOBPEXAAETCS MMEIOMAsAcs TaM HH(PPacTPyKTypa, a Takxke WH(PACTPYKTypa, pacmo-
JIO)KEHHAsI BJIOJIb HEKOTOPHIX TOPHBIX pPEK, BO3HWKAET OIACHOCTh CXOXKIEHHUS OION3HEH W T. I.).
Yceunenue ri00anbHOT0 M3MEHEHHS KIIMMAaTa yBEIHYNBACT OKHUIAEMBIM PUCK Takux coOwITHid. Ciemo-
BaTeNbHO, JTOJDKEH OBITH Tpened BO3JCHCTBUS YEJIOBEUECKOW NEATENIbHOCTH Ha OKPYIKAIOIIYIO Cpemdy.
I'mo6ansHOe oTermenue Ha 2°C clieayeT paccMaTpuBaTh Kak HeXellaTeabHbIA npenen. Eciam k cepennne
BEeKa TeMIlepaTypa Bo3myxa yBennmautcs Ha 2°C, TO OT HEXBaTKH MHUTHEBOW BOABI OyayT crpamath 500
MUJUTHOHOB YeJIoBeK, MpH 3°C WX YHCIO JOCTHTHET 3 MHJUTHApIOB. MHWIMaTHBa MekakaaeMHUIecKoro
naptHepcTBa (IAP) mo pemenuro mpobiemMbl BO3IEHCTBUS M3MEHEHHUS KJIMMaTa Ha 3/I0pPOBbE YelOBeKa
SBIIIETCS JIOCTOMHBIM Hay4YHbIM mounHOM. [locnencTBue rio6anbHOTO H3MEHEHHS KiIMMara H, B
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YaCTHOCTH, €TO BIHUSHIE Ha 3/I0POBBE YEIIOBEKA YK€ OTMEUEHO BO BCEX CTpaHaX MHUpa M MPOSBISAETCS B
pasnuaHbIX Gopmax. HMccinemoBanus BcemupHoit opranmsamum 3apaBooxpanenus (BO3) B 53 crpanax
€BPOIIEHCKOr0 pernoHa MOKa3bIBalOT, YTO MPSIMBIM TOCIEICTBUEM M3MEHEHHS KJINMaTa, BKIFOYAOIIETO
aHOMaJIbHO BBICOKHME WM HH3KHE TEMIIepaTypbl, HABOJHEHHS, IITOPMBI M JIECHBIE MOXKaphl, SBIAETCS
YBCIMYCHUC KOJINYECTBA 3JIOKAQYCCTBCHHBIX onyxoneﬁ, IICUXHUYCCKHUX paCCTpOﬁCTB, TpaBM U JICTAJIBHOT'O
ucxoga. [lo ganasiM BO3, u3aMenenne kimMara B HacTosIiee BpeMs BeizbiBaeT 6omee 150 000 mpexme-
BPEMEHHBIX CMepTel €XeronHo (He cuMTas MPOrHO3HMpyeMbIX). IIpM MOTeruieHun KiuMara, YBEeTHYH-
BaeTCs KOJHMYECTBO BO30yAuTENe MH(PEKIMOHHBIX U Mapa3uTapHBIX 3a00yieBaHUi (OCTphIE KHUIIEYHBIE
WH(EKINH, BUPYCHBIE TEMATUTHI, TeMOpparnieckas JIMXopaaKka u Jp.), OMHOBPEMEHHO C 3TUM pacIIup-
s€TCs apeajl HeKOTOPBIX MPHUPOJIHBIX 0YaroB MHGEKIUHU (KJIEHIeBON dHIEPaTuT, KOKHBINA JeHIIMaHn03,
Mamsipusi ¥ T. 7). bonee toro, pacnpoctpanenne COVID-19 Takxke cBs3aHO ¢ oCiabiIecHHEM UMMYHHON
cucteMbl. TakuM oOpa3oM, MHPY HYy)XHa JeKapOOHH3aIllMs MHPOBOW HKOHOMHUKH M H3MEHEHHE
(UHAHCOBOW MOIIM C Cepoll Ha 3€JIEeHYI0, YTOObI CTUMYJIHMPOBAThH >KU3HECTOMKOCTH JIIOJCH W JKUBBIX
coo0miecTB 1 00ecTIeYnTs 0€30MACHYI0 M 3I0POBYIO OKPYKAIOIIYIO cpely Iisi OyIyIINX MTOKOJICHUH.

Knrouesvle cnoea: Aoanmayus, 6Oonesuu, 2nobarvhHoe nomenienue, O0eKapOOHU3ayus, 300posbe,

UBSMEHeHUe  KIUMAma, Npoo08OAbCMBEHHAS  Oe30NACHOCMb,  CeNbCKOe  XO03AUCME0,  CMs24eHue
nocaeocmeuii, COVID-19
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