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Statistical Assessment of the Ecological Situation:
The Case of the Republic of Azerbaijan

The economic development in a country depends on the continuous development of its
regions. This issue can be effectively addressed by statistical assessment of the real situation in
economic regions of a country by use of key sustainable development indicators. Development

factors at regional level (ecological, economic, and social) are not studied as a complex,
which raises the need for and importance of comprehensive statistical analyses of the data
on environmental performance at region and country level. The article contains a statistical
analysis of these indicators for the Republic of Azerbaijan. The period from early 2000s till
2017 is covered. The analysis is made on the official statistics of the Republic of Azerbaijan.
The indicators under study include. distribution of land by purpose, specially protected
areas, state nature reserves, air temperature, air temperature in Baku city, average annual
precipitation, average annual precipitation in Baku city, amount of pollutants emitted in the
air, domestic wastes generation etc. The analysis also demonstrates the need to improve the
quality of the primary statistical data. Conclusions and recommendations provided in the
article are formulated from the results of the statistical analysis.

Keywords: Environmental protection, ecological areas, ecological agriculture
production, specially protected areas, economic efficiency.

One of the issues of dynamic development of the country’s economy is the continuous
development of economic regions (urban and rural settlements). In order to address this
issue, first of all, the key indicators of sustainable development should be clarified and the
real situation of the economic regions should be analyzed. It should be noted that currently
the information on the complex analysis and future state of the ecological, economic, social
situation of the region is not sufficient. Development factors at regional level (ecological,
economic, and social) are not studied as a complex. The analyses cover mostly economic
and social issues. The complex analysis of ecological, economic and social spheres remains
a scientific-methodological problem. Environmental agricultural policy is an important
component of the general agricultural policy in European countries and research into this
area is included in the political programs of these countries. Preparation of action programs is
essential to create new sources of income due the development of exported certified organic
food products.

It should be noted that the issue of ensuring the ecological condition of the ecosystems,
biological durability, as well as the pollution of air and water areas, various water bodies,
soil structure, plant biodiversity (including forests), biological sources of water and fauna's
habitat [1; 2].

At present, the warm weather of the planet, the increasing degradation process, the
sharp decline in biodiversity, the spread of various diseases associated with environmental
pollution, are among the most global environmental problems of concern to the population.
Implementation of urgent measures to solve these problems is even more urgent. The
problems that have not been resolved in a timely manner, and are described as a small
nature phenomenon, have now become a process that can end up with global and irreversible
disasters.
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55% of the world’s declining environment is in the energy sector. The following negative
effects of the energy economy are available [5]:

— economic efficiency is low compared to other sectors;

— underground resources run out;

— the amount of oxygen in the air decreases;

—  heat wastes;

— the ecological balance in the biosphere is violated,;

—  biosphere fertility decreases.

As we know, soil is considered to be one of the most important indicators for studying
the linkage of agricultural economics with environmental factors [5; 12]. It is important to
take into account a number of factors to assist in the increase of production in the field of
ecological agriculture and development. The following can be noted for this [4; 11].

1. Creation of ecological agricultural production associations.

2. The political recognition of the ecological agricultural production and the use of

identical production standards.

3. Financial assistance to environmental farms.

4. Establishing a certain level of cooperation with the farmers' network.

5. Development of approprlate markets.

From this point of view, we have identified the dynamics of the overall land area
designation in the country. The dynamics of the indicators obtained during the survey are
illustrated in Figure 1.

As can be seen from the dynamics, the main parameters in the interval from 2000 to
2017 are analyzed.
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Fig. 1. Distribution of the Total Land Area in the Republic of Azerbaijan, thou. ha

Source: https://www.stat.gov.az

There is not a sharp difference in the country’s agricultural land. In comparison with the
plowed areas it can be noted that in 2000 it was 1825.6 thousand hectares, in 2015 it increased
to 1924.5 thousand hectares. In other areas and indicators, dynamics are also observed in the
decade. This also allows us to note that, the country’s agricultural development has given
a great boost to economic growth.It is known that ecology plays an important role in the
dynamics of agriculture employment and growth. In the course of the research, it is envisaged
to use appropriate methods of economic and human potential management to improve the
quality of the environment [3; 13].

From this point of view, the dynamics of specially protected areas in the country have
been identified during the survey and are illustrated in detail in Figure 2. As can be seen
from the data, the dynamics of the protected areas in the country have been increasing in the
years since. If the total area of specially protected soils was 4298.6 km2 in 2000, it increased

HAYKOBUWI BICHUK HALIOHANBHOI AKAOEMI
CTATUCTUKW, OBJIIKY TA AYOUTY, 2018, N2 4 19



CTATHCTHEKA

sharply in 2005 to 6038.2 km2, in 2010 it increased to 8807.7 km2, and without a sharp
increase in 8925.5 km?2.
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Fig. 2. Specially Protected Areas in the Republic of Azerbaijan, km2

Source: https://www.stat.gov.az

On the other hand, the dynamics of the state nature reserves in different years shows
that there is a slight increase in the year 2000 to 2015, which is also unimportant. The highest
increase in these ecological areas is observed in the number of national parks [11; 13]. Note
that national parks have been created in accordance with the President’s decree since 2003.
In this case, as the diagram shows, dynamics of national parks, unlike other surveyed areas,
since the beginning of the year. So, if it was 1177.5 km2 in 2005, it increased to 3105.3 km2
in 2010, and finally, last year, there was more increase in 2015, covering 3223.1 km2. This
is due to the fact that the country’s renovation works are being carried out more rapidly and
the creation of various green areas indicates that other environmental measures are being
developed.

It is known that the main principle in the development of cities, the establishment of
regional markets and the development of strategic (50—100 years) policy of economic regions
should be a sustainable development model [2; 13].

Conflict between economy and ecology is one of the major environmental problems.
The economic mechanism for the use of natural resources and environmental protection is the
broad use of economic entities in the use of natural resources. It is known that the regulation
of ecosystems is governed by the use of nature, which is closely related to environmental
protection [6; §].
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Fig. 3. Dynamics of Air Temperature in the Republic of Azerbaijan, 0C
Source: https://www.stat.gov.az
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The protection of the environment, living in a healthy natural environment and the
efficient use of natural resources for the wellbeing of our people play an important role in
the ongoing socio-economic reforms [7].

Ecology learning the interaction of living systems with their environment, the interaction
of organisms, biosystems and the environment, which synthesizes the factors of natural and
social science interaction with nature and society.

It should be noted that average annual temperatures were 0.2—1.30C above the climate
norm in accordance with the global warming trend in the country in 2005-2015. Dynamics
is given below in the pictures.

35,0 == Annual average
temperature
30,0
25,0 ,
s =——TDifference hetween
20,0 annual average and
perennial average
15,0 —_ ———
Averagemonthly high
10,0 temperature
5’0 ;-..=___'_-____ /
0.0 /\/’\ / = Averagemonthly low

temperature
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 4. Dynamics of Air Temperature in Baku City, 0C

Source: https://www.stat.gov.az

As can be seen from the picture, the year 2011 was the coldest year with 0.20C positive
anomaly and the hottest years with positive anomaly of 1.30C in 2010 and 2012.

As can be seen from the dynamics, the air temperature in 2012 was cold at normal
temperatures, and temperatures were below 2.30C and 1.30C.In January, July, and December
the temperatures were close to the norm with a smaller percentage. In other months
temperatures were significantly above the norm (2.0-3.8°C) and average temperatures were
above 1.30C above normal.
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Fig. 5. Dynamics of Average Annual Precipitation
in the Republic of Azerbaijan, mm
Source: https://www.stat.gov.az

As for the precipitation, both positive and negative anomalies were observed in
2005-2015.

In addition to the average annual dynamics of rainfall (mm), the annual average annual
rainfall indicators in Baku (mm) are given in detail in Figure 5 and 6.
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Fig. 6. Dynamics of Average Annual Precipitation in Baku City, mm
Source: https://www.stat.gov.az

The maximum rainfall is in line with 2011, when the country’s rainfall in the same year
was 21% higher than the climate norm. The precipitation anomaly was 10.6% in 2010 when
large-scale floods were observed. In 2008 and 2012, precipitation was anomalous, with an
average of -6.6% and -6% respectively.

In 2012, rainfall was generally below 6% of the climate norm. In the winter and in March,
in the summer months in June and July, and in the autumn in September and November,
precipitation was relatively close to norm and norm. However, in summer and partly in
autumn, the annual rainfall was less than normal, as the falling precipitation in the maximum
period of rainfall was much lower than the norm. Although precipitation in July was an average
of 2 times the norm, it did not affect the annual total precipitation [10].
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Fig. 7. Amount of Pollutants Emitted into the Air
in the Republic of Azerbaijan, thou. ton

Source: https://www.stat.gov.az

The amount of contaminants emitted into atmospheric air (thousand tons) is given in
Figure 7.In the next dynamics, pollutants thrown into atmospheric air.There are 2 main
sources out there. First, the amount of pollutants emitted into the atmosphere from stationary
sources and the amount of pollutants emitted from the vehicles to the atmosphere was
given [1; 9].

The source of air pollution is the system, manufacturing, technological processes or
operations that are involved in the production of harmful substances and which are separated
into the atmospheric air.As we know, sources polluting the atmosphere are mainly from
sources derived from harmful substances (technological equipment, mechanisms, apparatus,
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raw materials and storage warehouses, raw materials and waste disposal sites, fuel tanks, etc.)
and sources from the atmosphere (pipe, ventilation mines, etc.).

In recent years, automotive engines, which play a key role in polluting atmospheric air,
are harmful gases in the domestic combustion products. According to statistical data, in 2012,
harmful substances emitted from the motor vehicles into the atmospheric air accounted for
79% of total waste. Intensified traffic increase and traffic jams,particularly in major cities,
the excessive pollution and physical exposure of atmospheric air to the hazardous wastes
exported by cars have made the problem more difficult.Has increased the amount of harmful
gases emitted by the mobile sources in Baku.

Dynamics has increased over many years from the amount of transport that has been
thrown over many years.This is due to the fact that the number of vehicles imported to the
country is excessive and has more circulation capacity.On the other hand, the dynamics on
stationary sources shows a slight decline over the years.
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Fig. 8. Indicators of Domestic Wastes Generation
in the Republic of Azerbaijan, millinon m3
Source: https://www.stat.gov.az

Dynamics, as seen in 2010, was 215,000 tones, in 2015 it dropped to 178,000 tones. The
presence of such a dynamics characterizes the reduction of environmental pollution. At the
same time, further increase of ecological awareness in the country can lead to the reduction
of other pollutants.

It is known that during the economic activity of people (as a result of technological
processes) a product (goods and services) and useless waste are formed. Although the
economic (institutional) unit is interested in the organization of quantities and quantities
of products useful for use, it is not interested in the organization of waste accounting. As
a result, the environment (soil, water, air, etc.) is constantly degraded (quantitatively and
qualitatively), exposed to physical, chemical and biological effects. Because the correctness
of the damage to the environment is beyond the scope of the enterprise, there is a need to
regulate this field by the relevant authorities. According to statistical data, 6.7 million cubic
meters in 2010, 6.9 million cubic meters in 2011, 6.9 million cubic meters in 2012, 7.0 million
cubic meters in 2013, 5.6 million cubic meters in 2014 and finally 2015 6.4 million cubic
meters of household waste per year.

As it is known, in recent years, due to the construction and installation works that have
been widespread, various wastes have been formed as a result of construction and demolition,
so that waste is disposed of in the surrounding areas and transported together with domestic
waste.

Waste impacts on the environment and the health of the population. According to
which deposition of heavy metals and toxic substances into deep soils of the soil and their
incorporation into groundwater as a result of placement of wastes without isolation, the
presence of volatile substances around the pits, including contamination of smoke from
uncontrolled waste burning, and so on.

The protection of existing environmental systems, economic potential and the rational
use of natural resources are among the most important environmental issues. In order to
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achieve this, the ways to use natural resources should be studied and implemented on the
basis of sustainability principles. As a result, it is possible to achieve the formation of the
economic base by increasing the variety of potential. At the same time it is planned to use
economic potentials and natural resources to develop various sectors of the economy and
create new jobs [6; 12].

Intermediate quantities coincide with individual displacements in the coincidence of
coincidences, and give a general characteristic, typical level characteristic. This feature of
moderate quantities further favors it as an important generalizing indicator in statistical science.
As you can see, the average number of soil structures varies considerably in different years.

At the same time, the standard error of the average quantity is also different. In this case,
the variation of the average quantity based on the table indicators varies in different ways
according to the last.

Given that the average quantitative index is defective, other descriptive statistical
indicators are calculated. For this purpose, the standard error of the average quantity was
calculated and other parameters were also analyzed accordingly.

The mathematical-statistical characteristics of the given data show that the average
percentage deficiency was 2.98% for agricultural land, 11.08% on the humus land, 1.53% for
permanent plantations, 1.53% for permanent pastures and landfills 10.04%, non-agricultural
land 2.98%, 5.42% on industrial, road and other non-agricultural lands, 23.81% on specially
protected lands, 0.39% on forest areas, 0.61% on water fund lands and finally 21.62% on other
lands. As can be seen from the data, the land with the highest standard errors was 23.81% on
the lands of specially protected areas and 21.62% on other lands. The standard fault of the
average quantity was minimally observed in the lands occupied by the forest area (0.39%).

It should be noted that in addition to the above-mentioned average and its statistical error,
in order to study the structure of socio-economic events, it is commonly used in the statistics
to describe the variation division in the statistics, as well as the modal and median indices of
the medium meanings. The most commonly encountered version or high-frequency variant
is called fashion. Here are some of the fashionable figures as seen here.

Additionally, it is possible to note the median of the indicators related to statistical
characteristics. The division of the ordered variation sequence into two equal parts is called
median. Apparently, the different types of land use indicators have been set at the same or
very close interval according to the median mean value of the categories.

The variation coefficient is almost the same as in some land structures (0.11, 0.74, 0.26,
0.36%, etc.), 13.81% on permanent plantations, and on lands of specially protected areas
21.40%, and on the other hand, 46.50% on other lands. More than 33% of variation coefficients
indicate the re-grouping of the data.

Asymmetric ratios were found to be 1.601% for agricultural land, -0.275% for plowed
soils, 0.076% for permanent plantations, -0.326% for permanent pastures and mowers, 1.601
for non-agricultural lands, industry, road and 2,116% on other non-agricultural lands, 1.78%
on the lands of special protected areas, -1.095% for forest areas, 0.61% on the lands of water
fund and finally -1.109% on other lands. It has been proved that distribution of numbers is
close to normal distribution, where this ratio varies between -2 and +2. Hence, the conditions
for asymmetry are paid in our researches. To put it more precisely, it fully meets the normality
requirements.

As we know, the medium-sized self-esteem also depends on the nature of the hesitation of
its individual variants. Therefore, it is necessary to measure the variation of the sign. Variation
width, mean linear displacement, dispersion, mean square rotation and variation coefficients
are used to measure the variation of the sign. The width of the variation is determined by the
difference between the maximum and minimum values f the variant. In addition, the width
of the width indicates the highest limit for the rate of hesitation.

The main purpose of the analysis of statistical characteristics is to determine the
legitimacy of data distribution. If the distribution is not normal, then it should be normalized.
This is done through data compilation. The average error calculated on the basis of non-
normalized data is large and the final figures calculated for that mean value are distorted.

The result of the study shows that there is a need for econometric analysis of micro-data
to improve the quality of statistical data. Before analyzing micro-data, their editing, statistical
characteristics of the indicators should be analyzed [11].
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Finally, we have a number of conclusions and recommendations on the results of the
research conducted on the basis of statistical evaluation of ecology and nature protection for
various parameters.

Conclusions and recommendations

1. It should be noted that currently the information about the complex analysis and
future state of the ecological, economic, social status of different regions of the country
is insufficient. Developmental factors of economic regions (ecological, economic, social)
are not studied complex. The analyzes cover mostly economic and social issues.Complex
analysis of ecological, economic, social spheres can give a great boost to the economic
development.

2. Itis important to prepare a plan of action for establishing a diversity of stable, balanced
agro-ecosystems in the country that will protect human health, heritage, natural resources,
and the environment;

3. As a result of carried out studies, the causes of danger to life and health of people
have been identified as a result of pollution of atmospheric air. In order to eliminate it, it is
important that preventive measures should be taken regularly in terms of population protection
in an emergency.

4. The need for the conservation and enhancement of biodiversity through the cultivation
of plant species and varieties, as well as the selection of effective methods of animal breeding
and nutrition, which contribute to the harmony of the ecological agriculture with the natural
resources of the soil;

5. Creation of efficient technologies to control the source of pollution of water bodies
and atmospheric pollutants, stimulating the natural restoration and demilitarization of the
lands used, limiting the collection of pollutants in the soil and preventing them from passing
through the vegetation;

6. Ensure environmental safety, environmental protection and effective use of natural
resources;

7. Ecological norms and standards should be defined in the field of nature protection
and nature use, and regular measures should be taken to control the pollution of natural
environment.
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T.I. TAMPA3O0B,

Kanouoam OI0102IYHUX HAYK, OOYEHM,

BI00LN HAYKOBUX I CINAMUCTIUYHUX OOCTIOINCEHD,

L{enmp nayxosux 00cnioxiceHb i CmamucmudHux iHHO8ayill,
810011 ¢hizionoeii ma 6GiomexHon02itl poCiuH,
Haykoso-0ocnionuybkuii iHCmumym pociuHHUYmed

CraTtucTuvHe OLIHIOBAHHS €KOJIOTiYHOI CUTYAaIlil B KpaiHi
Ha npukJjaiai Pecnyoanku A3zepoaiiakan

Cmamucmuune oyin08anHs NOKAZHUKIE CMAHY HAGKOIUWHB020 Cepedosuyd Hd
npuxnadi Pecnybniku Aszepbaiiodcar nposedeno 3a nepioo 3 nouamky 2000-x pokie XX
cmonimms no 2017 pik 3 UKOPUCMAHHAM OAHUX 0epaHcasHoi cmamucmuxu. AHanizoeami
NOKA3HUKY BKIIOYUAIOMb PO3NOOLNL 3eMeNb 3a NPUSHAUEHHAM, mepumopii nio cneyianbHo
0XOPOHOI0, MmeMnepamypy no8impsl, cepeonio KilbKicmb onadis, 8UKUoU 3a0pyoHIosadis y
ammocghepre nogimps, cmeopents nooymosux 6ioxodie ma inwi. Taxosic npodemoncmpo-
8aHO HeOOXIOHICIb NOKPAWEHHS AKOCMI NEPEUHHUX cmamucmuykux oanux. Ha niocmasi
OMPUMAHUX PE3VILINAMIE CHOPMYTbOBAHO BUCHOBKU MA PEKOMEHOAY].

Kniouoei cnoea: 3axucm HagKonuuHb020 cepedosuiyd, eKoao2iuti 301U, eKoN02iuHe
CIIbCHKO20CN00APChKE BUPOOHUYMBO, CNEYIATbHO 3AXUWeH] mepumopii, eKOHOMIuHA
eexmugHicme.

T.I. TAMPA30B,

KaHOUOam OUON02UYECKUX HAYK, OOYeHm,

omoen HAYYHbIX U CMAMUCIUYECKUX UCCIeO08AHULL

Llenmp nayunvix ucciedo8anuli U CMamucmuyeckux UHHOBayul,
omaoen pusuonozuu u GUOMEXHONO2ULL PACMEHU,
Hayuno-uccnedosamenvcekuti uHcmunym pacmenuesoocmad

Crarucrnyeckoe OeHMBaHHUeE IKOJIOTHYECKON CHTYalliu B CTPaHe
Ha npuMepe Pecny0smmkn Asepoaiigxan

Cmamucmuueckoe oyenusanue nokazamesneli coOCMoAnUs OKpylcaloujell cpeovl Ha
npumepe Pecnyoauxu Azepbaiioscan nposederno 3a nepuod ¢ nadana 2000-x 2o0os XXI eexa
no 2017 200 ¢ ucnonv3osanuem OAHHbIX 20CYOAPCMEEHHOU Cmamucmuxy. Ananusupyemvie
noxaament 8KIIOYAIONM PACHpeoeieHue 3eMelb N0 HA3HAYEHUIO, CHeYUATbHO OXpaHsaeMble
meppumopuu, memnepamypy 8030yxd, cpeoHee KoIu4ecmao 0caokos, 8bl0POCyl 3a2PA3HAI0-
wux eewjecma 6 ammocgepy, cozoanue ObIMosvIX 0Mx0008 u opyeue. Taxdice npooemon-
CMpUPOBAra HeOOX0OUMOCHIb YIIVHIUEHUSA KAY4eCmEd NePEULHbIX CIMAMUCIUYECKUX OAHHbIX.
Ha ocrosanuu nonyuennvix pezynomanmos cqhopmyauposarvi bl600bl U PEKOMEHOAYUU.

Kntouesnie cnosa: oxpana okpysicaioweii cpeobl, JKor0cuyecKkue 00Iacmu, IKoaoeude-
CKoe cenbeKoe X03AUCMB0, 0000 OXpaHsembvle MeppUmopuU, IKOHOMUYecKas 3¢hgpexmus-
HOCb.
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