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SUSTAINABLE DEVELOPMENT OF MOUNTAIN REGIONS
AND RESOURCE MANAGEMENT

Institution and capacity development jointly with partner universities
in Armenia and Georgia

This study course compendium — as main and final product of this partnership — was supported
by the Swiss National Science Foundation and the Swiss Agency for Development and Cooperation
in the framework of the programme SCOPES —“Scientific co-operation between Eastern Europe and
Switzerland”.

Thiscompendium, which isthe firston SMD in Caucasus transition countries, includes teaching packages,
exercises for students and didactic guidelines for field study courses and considers the following specific
issues of SUSTAINABLE MOUNTAIN DEVELOPMENT (SMD):

e Theoretical basis of SMD related to SDGs and 2030 Agenda

e Principles and methodologies of research for sustainable development, transdisciplinary and
action research

e Principles of landscape planning and related case studies (European and Armenian/Georgian
experience)

e Socio-ecological peculiarities of sustainable development
e Regional manifestations of global problems in mountain development
e Legal basis and existing regulations on SMD in Caucasus transition context

Case studies,best practices and lessons learned in SMD on three levels:

e Regional and national levels — worldwide in examples

e Caucasus as entire region

e Georgia

e Armenia

e Adaptation of joint case studies in Switzerland to transition context of the Caucasus

Didactic guidelines for conducting field study courses (FSC) on village level

e Preparatory curriculum modules on socio-ecological baseline research

e Specific guidelines for university teaching staff about preparation and conducting FSC on local
level

e Action and Transdisciplinary Research — hands-on — for local level

e Guidelines, code of conduct plus questionnaire for participatory work with local population

e Guidelines for proceeding with and implementation of local pilot projects / Seed Money
Activities (SMA)

e Follow-up internships of master students related to Seed Money Activities

The compendium is designated for university teaching staff at institutions of higher educations and for
institutions concerned with SMD and landscape planning in remote and mountain regions of transition
context of Caucasus transition countries and as well for a wider interested audience, e.g. national
ministries concerned with spatial planning, national and international NGO, and local government.
Compendium contains basic information on the topics of “Sustainable Development” and “Education

3



for Sustainable Development” as well as practical concepts, tools, guidance, information, examples,
links, and slide sets for the integration of these topics into teaching.

Recent materials of Compendium/Textbook are continuously developed and complemented — your help
and cooperation are welcome.

This book “ucebnik’ has been prepared between 2015 and 2018 within SCOPES institutional partnership
involving Javakhishvili Thilisi State University (TSU), Armenian State Pedogogical University (ASPU)
and the Centre for Development and Environment (CDE) of Bern University. It has been elaborated
in teamwork within TSU with the participation of Associated Professor TengizGordeziani, Associated
Professor BesikKalandadze andPost-Doc David Svanadze.

Lead authors: Nodar Elizbarashvili, Heino Meessen, Ashot khoetsyan, Giorgi Meladze, Thomas Kohler
and for the coordination at CDE — Karl Herweg(2018).
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INTRODUCTION

As a result of the rapid population growth in the last two centuries, the use of natural resources has
reached unprecedented scales and the Earth and human’s living environment have changed a lot. If at
the beginning of the 19" century, the Earth population was 1 milliard, by 2018 this figure increased to
8 milliards. The development of medicine, achievements in exact, natural and social sciences and swift
introduction of new technologies and global “availability” of information serve the purpose of improv-
ing the welfare of the world population what is evidenced by the general increase in life expectancy
showing average 2-fold growth in many countries of the world for the last two centuries.

The trends of increasing environmental problems are also large-scale and global and have a negative
impact on the welfare of the Earth’s population. On the one hand, the areas “distinguished” for the de-
graded forest areas and fertile soils and scales of desertification and depopulation increase every year
after year and on the other hand, the wet areas and those covered with glaciers, fresh water and biologi-
cal resources of the World Ocean, metal and fuel and energy fossils decrease, while the atmospheric and
water pollution, negative outcomes of urbanization, etc. become more evident.

The situation is even graver in the mountainous regions, which have quite peculiar economic, social
and ecological environment. Most mountainous areas in the world have severe climatic conditions and
scarce soil resources, poorly developed infrastructure, low incomes and poor developmental prospects.
However, at some places in the world (Europe, North America), where the mountain dwellers feel com-
fortable, as they have quite attractive social-economic environment in the mountains.

A man has been living and working in the mountains for thousands of years creating unique forms
of co-existence of the nature and the society, culture and customs. The mountains still maintain sound
ecology, bulk of fresh water resources, biological and landscape diversity, endemic species of cultural
and natural vegetation and unique and interesting forms of agriculture, architecture and ethnic culture.
Despite such attractiveness in the mountains, the mountain dwellers mostly live in extreme poverty and
almost in total isolation. The migration processes have reached large scales and as a consequence, more
than one mountain regions face a threat of depopulation.

In such a situation, the need for sustainable development of mountainous regions has become an ur-
gent issue of the modern world. Sustainable development will help create favorable social, economic
and ecological environment for the future generation, and its achievement is the prerogative of only
well-educated, healthy and motivated society, with an interdisciplinary and systemic sciences playing a
decisive role in its formation. One such science is modern geography, which, on the background of chal-
lenges associated with the sustainable development, strives to establish its own place and demonstrate
its importance in the modern world.

29



CHAPTER 1
SUSTAINABLE DEVELOPMENT AND MOUNTAINOUS REGIONS

1.1. Sustainable Development. Concept and principles

“Sustainable Development”, as a term, was actively used at the First World Conference dedicated to
the environmental protection and held in Stockholm (Switzerland) in 1972. In 1987, the report of the
UNO World Commission on Environment and Development, defined the concept of sustainable devel-
opment as follows: “Sustainable development is development that meets the needs of the present-day
society without compromising the ability of future generations to meet their own needs”. This explana-
tion swiftly spread all over the world and to date, it is considered as one of the most relevant explana-
tions of the concept of sustainable development.

At the United Nations Conference on Environment and Development (UNCED) held in Rio de Janei-
ro in 1992, sustainable development was considered as a new concept of the humankind development,
or as:

v The techniques (means) to overcome the environmental threats and problems by the modern civi-
lization;

v An essential precondition for the world development;

v" A tool to maintain the sound environment;

v' A response to the transformation of natural environment and processes of irrational use of natural
resources;

v" An action against an increase of the population and environmental pollution.

The Rio Conference of 1992 is fairly considered the most visible and effective international measure to
demonstrate the global problems. Among other things, the Conference thoroughly reviewed the topical-
ity of such issues as climate change, desertification, demographic development in developing countries
and regions, poverty, harmonization of national and international legislations, economic inequity and
other global problems and significance of solving them for the mankind.

Since the Rio Conference, sustainable development has become popular, though such an activity, which
is often viewed in different ways. Besides, its definition has been permanently disputed to date. Such
state of affairs is the result of different perceptions of the philosophy and essence of terms sustainable
and development. The different interpretation of the term is also associated both, with the level of soci-
etal development and approach of the scientific, cultural, political and economic circles to the develop-
mental views and opportunities.

10 years later, i.e. in 2002, a conference about a similar topic was held in Johannesburg, South African
Republic. The Johannesburg Conference considered the nature of the Rio Conference decisions and per-
spectives of sustainable development and identified the new topics of global problems associated with
the living and vital environments, scales of extracting and using natural resources, alternative energy
sources, maintenance of biodiversity, World Ocean, foodstuff provision for the population, regional and
transboundary cooperation, importance of the traditional forms of farming, etc.

After another 10 years, a UNO Conference was held in Rio de Janeiro (Rio —2012), which was mainly
dedicated to the outcomes and analysis of the past period, problems of poverty and social inequality,
ecological agriculture, improvement and efficiency of international cooperation, and integrity and inter-
dependence of social, economic and ecological problems.
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Presently, the term development is mainly defined as:

e The way to the spiritual and mental perfection.

e The process of regular changes making for the sustainable social-economic development of hu-
mankind.

e The process of necessary public actions leading us from the old to the new, from the primitive to
the perfection, from the chaotic to the organized and from the quantitative to the qualitative.

It should be noted that such a view of development leads to a certain terminological chaos and contin-
uous discussions. However, everyone agrees that development is the precondition for and goal of the
improvement of social, economic and cultural environment of a country. It is also recognized that no
development is possible without joint public efforts, personal initiative and state will (policy). If in the
near past, development was related only to the economic growth and welfare, presently, it means over-
coming social, ecological, cultural and spiritual problems.

Thus, only the economic welfare of the population cannot be the main goal of sustainable development.
Sustainable development can be thoroughly and efficiently realized provided an action to maintain
sound living environment and general welfare of the future generations is a priority for the state. Eco-
nomic development results in the welfare of the population and is fairly considered a leading factor in
this respect. Such welfare has a clear effect on the social development, which, on its turn, determines
the rate and opportunities of the economic development.

Sustainable development cannot be a mere synonym of the economic or social development. Rather, it
is an integrated system of different forms of actions, with its ultimate aim to reach a certain social-eco-
nomic level. Such a goal can be realized provided the economic, social, ecological, demographic and
political conditions are improved at the same time or in complex.

Term sustainability is associated with such phenomena or processes when the level of the societal
development does not change, force of resistance is not vanished and reliability of public events and
processes is not disturbed as a result of changes. This, in the first instance, means a kind of complex of
natural and public events and processes not violating the existing balance in space and time.

As some interpretations suggest, sustainable development means:

v' A single system of economic development and environmental protection, ecologically sustainable
economic development, prioritized link between the economy and the ecology.

v Such a model of public development capable of meeting the principal vital requirements of both,
the present and the future generations.

v" The development ensuring a real improvement of life quality in terms of maintained Earth’s natu-
ral diversity (World Conservation Strategy. [IUCN, UNEP, WWE. 1980);

v Safeguard and develop the mankind opportunities by means of joint capital.

v The development not followed by the degradation of living or natural environment.

v A process of changes compliant with the interests of the present and future generations.

There are great many such interpretations, as the main accents are made on more than one problems,
with the following major problems: conservation of natural resources and maintenance of natural diver-
sity, optimal ratio between the economic activity and the state of environment, sustainable economic
development and growth, fair relations between the generations, quality of life and living environment,
maintenance of social and cultural values, meeting the public needs, equal regional development, etc.
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1.2. Main concepts of sustainable development

The economic concept of sustainable development relies on and considers the rational use of exhaust-
ible natural resources, development of resource-saving technologies, focus on inexhaustible and restor-
able resources, ecological production, minimization and secondary use of waste.

The social concept of sustainable development relies on and considers the stability of social and cul-
tural systems, environmentally friendly and legally justified use of the national wealth, protection of
cultural and historical values, publicity of decisions and maximum engagement of the society in the
planning and management process.

The ecological concept of sustainable development relies on and considers the integrity of ecologi-
cal (biological, landscape) environment, maintenance of the viability and functioning mechanisms of
ecosystems, improvement of stability and self-restoration mechanisms of the natural environment, due
determination of the social-economic functions of the natural landscapes, ecology-oriented territorial
(landscape) planning, landscape service and management, creation of the esthetic environment.

All three concepts of sustainable development, despite the diversity of the considered issues, can be
considered as components of a single system. They are interconnected and mutually determinative,
and consequently, sustainable development, as a problem, is quite difficult to solve and is a long civic
and scientific process, with more than one scientific branch related to it considering the objectives and
opportunities of sustainable development at either branch, or component level.

The history of mankind knows many problems, with most of them having clear geographical pecu-
liarities. They are seen at all: local, regional and global levels. Presently, particularly topical is the talks
about global ecologic, economic, social and political problems, which are most thoroughly reviewed
by geography. The complex nature of geographical analysis, study of the spatial and time peculiari-
ties of the natural, social, economic and ecological phenomena and processes, research of natural and
modified (natural-anthropogenic) landscapes, possibility to interrelate planetary and regional ecological
problems make the science of geography particularly topical. At present, the study of the spatial (local,
regional and global) peculiarities of sustainable development is the main objective of geography what
makes it outstanding among other branches of science.

1.3. Peculiarities of mountainous areas and problems of sustainable development

Mountains always played a great role in the history and development of humankind. They are an essen-
tial source of water, forest and many mineral resources, biologically and ethically outstanding area and
territory with a high potential for recreational economy. Presently, 10% of the world population lives
in the mountains and three times more people use the natural resources formed in the mountains (water
in the first instance).

The natural environment of the mountains is instable due to several factors: high temperature ampli-
tude (promoting physical weathering), low pressure, difference between the expositions, water erosion,
high snow cover, relief inclination, low soil fertility and poorly developed road infrastructure. This is
why, the mountain ecosystems lose stability and are subject to intense degradation under the human
impact. The natural environment self-restoration mechanisms are also weak in the mountains.

Mountains have been used by a man since the ancient times mostly as the safe environment suitable
for self-defense. For example, several thousands of years ago, in Europe, the intermountain gorges in
the Alps were populated more densely than their adjacent hills and plains. People were busy with land
cultivation up to 2000 m above sea level. They gained rich harvest of cereal crops, vegetables, cannabis,
flex, etc.
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Today, more than 700 million people live in the mountains. Their majority lives in the mountainous re-
gions of Central and South America, Asia and Africa. Following the natural conditions and little land ar-
eas of the mentioned mountainous regions, it can be said that the mountainous regions are distinguished
for very high population density, i.e. they are over-populated. In Europe, high population density in the
mountainous areas is fixed in the Alps only. The mountains of the Northern hemisphere: The Cordilleras
and Scandinavian and Siberian mountain systems are almost deserted.

The natural conditions and resources of the mountainous areas are difficult to use, and as a result, moun-
tain dwellers have to adapt themselves to the extreme conditions and fight for survival. For millennia,
the people living in the mountains have created unusual and specific forms of agriculture in response
to the conditions unfavorable for land cultivation (in terms of insufficient lands and agroclimatic re-
sources) on the one hand and conditions favorable for cattle-breeding on the other hand. Traditional
forms of land use in the mountains were developed over the river and artificially created terraces, while
cattle-breeding was a common activity on fertile summer pastures and in hey-meadows.

Mountains are rich in many kinds of natural resources, with drinking water, water energy, solar and
wind energy and thermal and mineral waters as the most valuable resources. Mountains have many
kinds of ore deposits, with ferrous and precious metals, building and facing materials as the most im-
portant ones.

The mountains in the world are distinguished for their biological and landscape diversity and wonderful
and unique nature. Consequently, mountains are the best place for the scientists for experimental obser-
vations and clearly demonstrate the peculiarities of the global course of tectonic, geodynamic, climatic
and biological phenomena and processes.

The natural diversity of the mountains depends on several factors, in particular: geographical location,
altitude and exposition of the site, distance from oceans and seas, wind direction and types and scales
of human economic activities. The mountains still have vast areas where the wildlife endems and relicts
are accumulated what further augments the ecological and scholastic importance of the mountains. The
Worldwide Fund for Nature (WWF), in developing the national and global environmental projects,
makes the principal accent on the areas distinguished for the natural diversity and values of the moun-
tainous areas.

Unfortunately, most of the endems and relicts found in the mountainous regions are registered in the
Red Books of a number of countries as critically endangered or threatened species. The conservation
of the bio-diversity of the mountainous areas and protection of the endangered wildlife are one of the
primary challenges and concerns of the civilized world.

Mountains are particularly rich in recreational resources, in particular, in efficient and beautiful scen-
eries, esthetic sites, clear and transparent air, and diversified flora and fauna. Mountains are a natural
shelter and corridor for many wildlife species and they are used by the lowland and high-mountain
animals to get together, mix and move to different geographical areas.

All over the world, mountains are distinguished for high potential for tourism development. People
are attracted by the unique nature, ethnic and cultural diversity, mineral and drinking waters, efficient
sceneries and ecologically pure foodstuff of the mountains. It is the well-organized tourist infrastructure
generating incomes for local people, changing the economic profile and minimizing the anthropogenic
load on the mountainous areas.

More than one types of tourism are developed in the mountains, with sports, eco-, adventure and health
(wellness) tourism being noteworthy. Complex relief conditions support the conservation of the biodi-
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versity in the mountains, what, together their altitudinal distribution, is another most important resource
to develop cognitive tourism (scientific, educational tourism).

The nature in the mountains is extremely sensitive, vulnerable and instable. Mountains instantly reflect
the natural processes, human impact and outcomes of different calamities. Mountains are particularly
sensitive to climate changes, which have a speedy effect on the areas and volumes of glaciers, vegeta-
tion development, water resources, etc. At present, mountains are the best indicator of the global climate
change.

Mountains are distinguished for high risks as a result of natural and anthropogenic factors. The most
important natural factors are volcanoes and earthquakes, landslides, avalanches, floods, etc. In the
mountains, the human factor becomes increasingly important, mostly in connection to the mining in-
dustry, forest exploitation and road construction. Due to the rapidly changing climatic conditions and
increasing economic activity of people, conservation of the natural diversity of the mountains is one of
the most important objectives of the humankind.

Since the ancient times, the mountains were considered one of the most important barriers to the spread
of civilization. Despite this, many kinds of original peoples, cultures and traditions have been formed in
the mountains. The isolation between the peoples living in the same mountain system (e.g. the Cauca-
sioni) was so significant that it even led to the formation of different languages. Dagestan, which is the
house of about 30 different peoples, is a good example.

Presently, there is a growing interest in the mountains and their natural resources. Mountains are devel-
oped swiftly all over the world: people build big water-reservoirs, develop new ore deposits and build
roads and communications in the mountains; besides, tourism develops and the scales of using summer
pastures and number of temporal (seasonal) settlements increase in the mountains.

An intense use of the natural resources in the mountainous areas followed by the degradation and deple-
tion of the natural biodiversity has several trends. The following trends are global:

e Increasing number of cattle on the subalpine and alpine pastures and degradation of their produc-
tivity.

e Depletion of the diversity of high-mountain vegetation following intense grazing and over-use of

the mountain vegetation to make curative herbs.

Degradation of high- and average-mountain forests.

Activation of erosive (geodynamic) processes.

Intense washout of humus soil layer.

Reduction of water resources.

Limitation of animal habitats, routes of their migration and ecological corridors.

Extremely poor social infrastructure and extremely low quality of life of the population of the

mountain regions.

It is known that for the last half a century, the forest index of the mountainous regions has decreased
a lot and even halved at some locations (e.g. the Pamirs, the Tian Shan), while mountain forests have
an extremely great and sometimes, a decisive ecological importance. They perform soil-protecting and
water-protecting functions; they serve as a preventive measure against floods, freshets and undesirable
geodynamic processes, and support the formation of sound environment and conservation of biodiver-
sity. Development of cattle-breeding in the mountains mostly influences the upper mountain forests,
which are most instable of the forest eco-systems. Large scales of grazing and haymaking hamper the
forest self-restoration ability and because of this, the regulation of cattle-breeding in the mountains,
together with the rational use of forests, is an important precondition for the development of the moun-
tainous areas.
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A man’s technogenic activity in the mountainous areas can take different forms, but its outcomes are
mostly associated with the problem of water resource regulation. Particularly grave is the situation with
the water resource formation and use in the mountainous areas of arid regions. The decreasing volume
of water resources is immediately associated with the global climate change and human’s economic
activity. The problems related to the use of water resources are expected to aggravate in such regions.
Such state of affairs has its effect not only on the population of mountains and lowlands, but also on the
relations between the states, which use the resources of transit rivers.

Construction of the water reservoirs in the mountainous regions of the world has a several hundred-
year-long history. It is established that only large water reservoirs (with the depth of 100 to 150 m) have
an impact on the environment. Presently, there are several tens of such reservoirs in the world. Most
water reservoirs are built across the rivers in the mountainous regions in the moderate, subtropical or
tropical zones. On the one hand, they help regulate the water resources efficiently, but on the other hand,
they contribute to an increasing seismic pressure, flooding the riverside terraces, forests and meadows,
which are of a particular significance for the mountain dwellers, changes of the microclimate, under-
ground water level, generic structure of the wildlife and their migration routes, etc.

Thus, the development of the mountainous areas must be done in the right and purposeful manner, by
considering the principles of sustainable development. Otherwise, the migration of the people of the
mountainous regions, irrational and rapacious use of the natural resources, degradation of cultural and
ethnic values, different kinds of conflicts and level of poverty of the mountain dwellers will intensify
further. The United Nations Organization pays permanent attention to the development of mountains,
and it has adopted a number of documents stressing the need for, goals and expected outcomes of the
sustainable development of mountains.

1.4. Geographical specifics of the mountainous areas

Mountainous areas occupy almost one-fourth of the land on the Earth, and 40% of the world popula-
tion lives on the hills and plains adjoining the mountains. Thus, half of the world population rely on the
water and energy, foodstuff and forest resources coming from the mountains.

Mountains are found on all continents of the Earth. They differ with their location, area, height, orogra-
phy, natural conditions, altitudinal zoning, barrier properties, climate, resources, population, geopoliti-
cal state, level of development and many other factors. In the mountains, the natural and social-econom-
ic processes are interwoven in a specific manner what is clearly seen in the peculiarities and problems
of the sustainable development of the local people.

The geographical (latitudinal) location makes for a number of natural characteristics of the moun-
tains. Of them, microclimatic factors are worth mentioning, which on their turn result in the peculiar
nature of vertical zoning and landscape-forming factors. The mountain systems of the moderate, sub-
tropical and tropical zones show significant differences in these characteristics.

The orographic factor shows the peculiarities of the seismic activity and geological structure of the
mountainous areas. These indicators, together with the climate type, determine the relief dissection and
intensity of geodynamic processes. They immediately determine the potential of the people’s living and
economic areas in the mountains. The intensity of tectonic movement is a clear indicator of the forma-
tion of young mountain systems characterized by the growing indicators. For instance, if in the 1980s,
the rate of elevation of the Caucasioni was considered to be 6 mm, presently they talk about 15 mm. At
the same time, the ratio between the basins, plateaus, high-, average- and low-mountainous relief forms
determining the types of their economic use is important.

The peculiarities of altitudinal zoning are particularly important for the mountains and they are associ-
ated with a number of factors. The most important factors are the trend of a temperature decrease as the
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altitude increases and exposition. The temperature gradient is 0.5°C on average at every 100 m higher.
However, it varies depending on the location and climatic zone. For example, in terms of marine cli-
mate, the air temperature falls by 0.2°C, while in the continental climate it falls by 0.9-1.0°C. The same
is true with the geographical zones. For example, the fall of the air temperature in the mountains located
in the moderate zone as the altitude increases is more intense than it is in the arctic or equatorial zone.
Altitudinal zoning is associated with a number of geographical features, with human’s ecology, biolog-
ical productivity and potential, distribution of soil and water resources, types and scales of economic
activities, recreationally efficient sceneries, etc. as very important of them.

Another worthwhile feature is the barrier properties of the mountainous systems greatly determining
not only the character of the formation of the natural environment or natural phenomenon, but also the
peculiarities of the geopolitical and social-economic processes. In the historical past, mountains were
mainly seen as barriers determining the formation of the climate, river basins and configuration of dif-
ferent states accordingly. At present, the barrier properties of the mountain systems in the geopolitical
and social-economic respect are almost leveled, but are still an essential factor in many regions of the
world (Central Asia, the Andes, Ethiopian Highlands, the Himalayas, Tibet, etc.).

In many regions of the world, the people of the mountainous area tend to migrate. They migrate mainly
in two directions: from the mountain villages to lowland villages and from the mountain villages to the
towns. The index of labor migration to other states is also high. This process is promoted by several fac-
tors: carelessness of the states, problems of decentralization, complex natural conditions, climate change,
poor economic and social incentives, and low activity of the local people in the management system.

The analysis of the geopolitical surroundings evidences that a number of conflicts are associated with
the mountains thus blocking the prospects of social-economic development of this kind of regions. The
conflicts relate to the military blocks, economic potential, shortage of land, water and mineral resources,
religions, historical claims, roads, communications, etc. The mountainous systems of the different regions
of the world have a great social-economic importance. The natural and ethno-cultural potential of the
mountains offer good developmental opportunities for mining industry, tourism, labor resources, protected
areas, cultural identity, traditions, transboundary cooperation, ecological agriculture and other branches.

The last decades were marked by a growing interest in protecting the natural and ethno-cultural values
in the mountainous regions of the world. The protected areas are being expanded and new ones are cre-
ated and this process is more or less supported by the population migration and presence of “free” areas.
Of the protected areas, the national parks and biosphere reserves are particularly popular. They present
an outstanding example of the co-existence of the society and the nature and the natural and cultural
biodiversity.

Some mountain systems maintain their geostrategic importance, as important military and economic
roads and passes run across them. Often, the mountainous areas are natural boundaries and watersheds,
which coincide with the state or ethnic borders. The history knows many examples when the military
actions were waged to capture such watersheds or passes. Such actions were seen in the Alps for several
times, where during the First World War, the mountainous areas were distributed by considering their
military-strategic importance.

Even to date, the terrorist organizations of different armies, groupings participating in the partisan and
civil oppositions and smugglers and illegal traders find shelter in the mountains. They usually choose
peripheral, boundary areas of the mountainous areas as shelters as to easily escape to neighboring coun-
tries in case of a threat.

Since the ancient times, the mountains were considered one of the important barriers on the way to
civilization. In addition, more than one original peoples, cultures and traditions have been formed in the
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mountains. The isolation between the peoples living in the same mountain system (e.g. the Caucasioni)
was so great that they even led to the formation of different languages. Today, over 700 million people
live in the mountains, with 20 million living above 3000 m above sea level (in the Himalayas and An-
des), and about 120 million people live from 2000 to 3000 m altitude above sea level.

There is an increasing public and scientific interest in the development of mountains, and the study
of global, regional and local peculiarities of the mountains is seen as the precondition for forming the
optimal models of their development. The focus is made on the natural, economic, ethno-cultural and
geopolitical developmental trends of the mountains, social interests of the population, ecological prob-
lems and other fields. In this connection, the importance of the integrated (interdisciplinary) study of the
mountains is gaining popularity, through which the problems and goals of their sustainable development
are clearly identified.

Water is fairly considered the main natural resource of the 21 century. There is an ever-increasing
demand for both, the quantity and quality of water. On the other hand, half of the world population and
major portion of the agricultural production is linked with fresh water resources accumulated in the
mountain glaciers and water reservoirs. All great rivers of the world head and are formed in the moun-
tains. This is why, the rational use and control of the water formed in the mountains is recognized one
of the priorities of the sustainable development.

The ways of exploiting the mountainous areas and associated problems are immediately linked to the level
of the country development. If the mountainous regions of the developing countries “are distinguished”
for underdevelopment, social tension and high migration rates, the picture is opposite in the developed
countries, where the mountainous regions have been formed as tourist centers with high standards of liv-
ing. However, mountains are much more significant than that. They are fairly considered the areas where
the water and hydropower resources are formed and areas outstanding for their biological and cultural di-
versity. Mountains are known for their ecologically pure environment, which is very important to maintain
not only for the right functioning of the geographical layer, but for the future of the humankind.

Natural calamities usually take an intense course in the mountains what is associated with the seis-
mic activity, forms of relief (gradient), water circulation peculiarities (high infiltration), swift weather
changes and scales of economic impacts (grazing, road construction, forest exploitation). They are seen
as landslide and denudation processes, as well as mudflows and snow avalanches.

The landslide and denudation processes, which are similar with their reasons, are often caused by
earthquakes. Sometimes, they reach vast scales and can change both, the relief on the one hand and the
direction and infrastructure of river waters on the other hand. The forms and intensity of landslides and
denudation depend on the peculiarities of the constituent rocks, weathering intensity, moist circulation
and relief gradients. If as a result of denudation, the mobile rocks “move away” from their original lo-
cation and move in the direction of the slope gradient, the same is hardly true with the landslides, which
create new forms in terms of the mountainous relief and pose a permanent threat.

Mudflow, with its outcomes, is another catastrophic phenomenon. It is associated with the combined
movement of talus material and water, mostly seen in the river gorges. Some reasons causing mudflows
are: downpour rains, intense (swift) snow melting, earthquake, weathering (all of its forms), volcanic
eruption and man’s economic activities. Depending on their forms of development, mudflows are clas-
sified as pulse and erosive, and with their outcomes they can be accumulation mudflows. Depending
on the content and density, they distinguish among water-stone, muddy and mud-stone mudflows; with
their forms and frequency, average 3 mudflows a year are possible to occur due to the downpour rains,
10 mudflows a year may occur as a result of snow melting and 20 mudflows a year may occur as a result
of intense melting of glaciers. The mass of a mudflow may vary from 1 to 3 t/m?, with the water volumes
of 70% and 30%, respectively. Their dynamics and duration of movement are rapid and short-time.
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However, they actively change their relief forms, bio-geographical properties of the area and economic
infrastructure.

Snow avalanches may be formed at any location where the snow cover reaches 0.5 m in height and
relief gradient is more than 15°. The only factor capable of hampering snow avalanches is the forest
vegetation and some relief forms. An avalanche may be activated as a result of several-day-long intense
snow, winds, snow melting or rain pouring down on the snow cover. The avalanche velocity is different
in the site of the avalanche origination, in the middle course of the slope and at the end point and may
reach 50 m/sec, or 180 km/hr. The height of snow accumulated at the avalanche end point may reach
several tens of meters. As a result, such a snow cover may survive for several years and not melt. It is
the analysis of the snow remains allowing identifying the areas and scales of the avalanche spread.

1.5. Importance of the sustainable development of mountainous areas

Goals and objectives

The World Commonwealth unanimously states that despite the UNO appeals and realization of a number
of national policies of sustainable development of mountains, positive changes are less seen presently.
It is considered that the measures undertaken and investments made in social, economic and ecological
fields are far from the desirable level. In addition, following the present-day processes of globalization,
climate change and population growth in the mountains, thorough changes are needed, while one must
admit that what we predominantly see, is the ongoing negative processes: the population of the moun-
tainous regions experience mass poverty, the number of catastrophic natural calamities and processes
and the scales of soil degradation tend to increase, and the water resources diminish, while migration
and food safety issues are still one of the major challenges of the mountainous regions.

Mountains occupy over half of the area of 53 countries of the world and 25 to 50% of the territories
of 45 countries. 20% of the world tourism industry is in the mountains as a result of high biological and
historical-cultural diversity, many religious sites and high-potential recreational resources.

Mountains play a particular role in the formation of fresh water resources. Mountain rivers are the
most important source of renewable natural resources for almost all large settled areas and areas with
highly concentrated population. Half of the world hydropower energy is generated in the mountains.
The climate change may have a negative impact on water-supply and may lead to the opposition be-
tween the countries. This is particularly true with the countries using transboundary rivers. 1/3 of the
transboundary collaboration agreements concluded in the world (about 263 river basins) are concerned
with the optimal use of water resources or regulation of the ongoing or expected conflicts in this field.

Mountains are the area with a rich bio- and agro-diversity. A major portion of the traditional and adapt-
ed kinds of crop cereals and domestic animals are found in the mountains. They are considered a genetic
resource capable of ensuring the food safety of more than one region. This is particularly true with the
regions in tropical, subtropical and moderate climatic zones with a typical high population growth and
concentration. Besides, over half of the world biodiversity “hotpoints” are found in the mountains. They
are mostly concentrated in the mountainous regions of the tropical and subtropical zones.

Mountains are known for a great number of cultural heritage objects and sacred places. Religious sites
and places of worship are the source of the spiritual life and orientation of many nations. In the moun-
tains, there are many places used for terrace farming with special forms of agriculture.

The United Nations Organization (UNO) appeals and stimulates the states to pay particular attention
to the mountainous regions and engage them in the strategic development plans. This is particularly true
with the developing countries, for which it is recommended to consider the experience of the developed
countries.
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The UNO strategic directions and objectives associated with the mountainous regions are as follows:

e Development of ecology-oriented economics.

e Combating desertification and depopulation.

e Strengthening the transboundary cooperation.

e Adaptation to the climate change.

e Integration of the sustainable mountain development programs with the general strategic develop-
ment plans.

e Integrated development of the mountain and lowland population, and rural and urban areas.

e Maintenance of traditional knowledge and local culture.

e Management of the interests of the governmental and private businesses and local population in
the mountainous regions in complex.

e Compliance of the goals of management, maintenance and development of the mountainous re-
gions.

e Strengthening the international cooperation and sharing international experience.

The UNO has also developed the goals of actions for the strategic development of the mountainous
regions, including:

e Increasing investments in the ecology-oriented economy of the mountainous regions.

e Ensuring intense engagement of the authority and local population in the realization of “green in-
vestments”.

e Ensuring efficient use and control of water resources for domestic use and commercial purposes.

e Providing the mountain population with foodstuff.

e Introducing and exploiting energy-saving technologies.

e Supporting and developing small and medium businesses.

e Developing the national and local plans related to the climate change, informing the population
and organizing a monitoring system.

e Combating natural calamities, providing risk identification and control.

e Organizing scientific and practical (farming) centers.

1.6. Principal benchmarks of the sustainable development of the mountainous areas

At present, the sustainable development of the mountainous areas is one of the principal goals of more
than one states of the world, and special laws have been adopted to regulate the issues related to the
mountains, ensure the social and economic motivation of the population, development of infrastructure,
etc. It is assumed that without a state support, it will be impossible to retain people in the mountains.

A particular importance is given to the scientific study of the mountainous areas, demonstration of the
problems associated with the nature conservation in the mountains, study of the mountain people’s lives
and traditions, identification of the recreational and resource potential, sustainable territorial planning
and spatial development. The efficiency of territorial planning depends on the prevention of the environ-
mental problems possible only through the realization of the landscape-based approach and landscape
planning principles.

One of the reasons for the topicality of the scientific study of the mountains is the global climate
change. Almost universal rise in air temperature and increase in precipitations have had an effect on
the landscape, glacial, bio-geographic and hydrological features of many mountain systems. A general
decrease in the areas covered with glaciers, duration of snow cover and strength indicators, as well as
the change (rise) of the upper limit of the forest, and rise in summer temperatures and precipitations
are more intense in the mountains of the tropical, subtropical and moderate zones. Such processes take
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place on the background of aridization of the hilly zones adjoining the mountains making it necessary to
review the policy of using and obtaining many different kinds of natural resources.

Solving the problems associated with the mountains is not a prerogative of a single branch of economy
and can be reached only through complex and multisectoral approaches. It is also assumed that any
action must aim at the simultaneous conservation of the natural and cultural values and economic and
social motivation rather than preferences. In the mountainous regions of Europe, only the demonstration
of the recreational values or tourism development is not deemed the real means to motivate the popu-
lation or to combat depopulation. So, this is the way to maintain the mountain population, who will be
given the possibility and incentive for a dignified life.

As a rule, a subsidized approach, i.e. introduction of various kinds of preferences, is a widely spread
practice in the mountains. Such an approach diminishes the populations’ initiative, rational and efficient
resource use and realization of the principles of sustainable development. The mountainous regions
of Europe, owing to optimal planning, have been deemed the areas of interest of people and business
for recent decades. This is particularly true with the ecological agriculture, development of alternative
power sources, local handicraft industry, cultivation of herbs, recreation, etc.

Sustainable development of the mountainous areas needs a complex understanding and satisfaction of
the interests of local people on the one hand and of the state and private businesses on the other hand.
Realization of the state policy needs demonstration of both, strategic or global and regional and local
problems and developmental trends. In this case, an essential role is given to the analysis of global and
regional challenges and planning the ways to adapt to them. As for such challenges, they are seen with
any field of sustainable development.

The need for developing individual and purposeful plans of sustainable development of the mountain-
ous region is also widely recognized. Such plans cannot be universal or equally efficient for all moun-
tainous areas. A particular attention must be paid to the transboundary cooperation as well mainly in the
form of the development of a single network of protected areas and road infrastructure.

The World Community actively works to improve the welfare of the population in the mountainous
regions and support the sustainable development of the mountains. There are a number of international
agreements, conventions and examples of transboundary cooperation helping the improvement of the
living environment and social-economic support of the local population. Despite such actions, mountains
are still considered “difficult-to-reach” areas and ecologically instable environment and often stay beyond
the concern of authorities and businesses. This is particularly true with the developing countries where
most of the mountain population still live in extreme poverty and have complex ecological problems.

The situation totally changed following the famous Rio de Janeiro Conference of 1992, i.e. after they
had a special discussion of the principles and means of sustainable development of the mountainous
areas, support of the local people and communities, development of cooperation and sharing experience.
Development of rural communities of people of the mountainous areas in the countries of Central Asia
(Kazakhstan, Uzbekistan and Tajikistan) and Alpine countries (Germany, Switzerland, Austria, France,
Italy, etc.) with the purpose of sharing experience and cooperating is a good example. As a result of
cooperation, a set of actions ensuring the protection of the mountainous areas to conserve the biodiver-
sity and form of a single network of the areas protected with ecological corridors was identified. Later,
a similar cooperation was established for the purpose of sustainable development of the mountainous
areas of the Central Americas and South-East Asian and Carpathian countries and the above-listed Eu-
ropean countries.

Thus, Rio-92 turned out to be decisive in “activating” the topic of sustainable development of more
than one mountainous regions of the world what should have been realized through the sharing of the
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international experience and engagement of the local people. The past years revealed some negative
trends threatening the sustainable development:

v On the background of the rapid climate change in the mountainous regions, the intensity and fre-
quency of natural calamities increased, the areas covered with glaciers decreased and problems of
drinking water-supply for the local and lowland population occurred.

v Several major armed conflicts happened (in the Caucasus, Pamirs, Central America, Ethiopia,
etc.) hampering the trends of sustainable development.

v High rates of urbanization and intense migration processes.

v’ The rapidly growing number of the world population and world economy has led to the increased
demand for various ore deposits increasing the scales of environmental degradation of the moun-
tainous regions.

1.7. Natural potential of some mountainous regions of the world and
developmental peculiarities

The Alps (Europe)

The Alps occupy 190 thousand square kilometers in 7 countries of the world with 14 million people.
This mountain system of Europe has many functions. Its economy is concerned with the development
of many branches, including tourism, various services, industry, power engineering and agriculture.
Despite the high level of development, the Alps represent a mixed picture depending on the kind of
people, social problems and level of economic development. The number of annual visitors to the Alps
is 60 million who are served by 12% of the population in the region. The Alps incorporates 40% of the
plant species spread in Europe, and the protected areas are Y4 of their territory.

The Alps are a young mountain system in the central part of Europe. Its area is 220 thousand square
kilometers. The highest peak is Mont Blanc (4807 m). The Alps are made up of several mountain mas-
sifs, which, depending on their geographical location (concentration), are divided into the Western and
Eastern Alps.

The formation of the relief of the Alps was much influenced by the Glaciation occurring for several
times during the Pleistocene Age. The Glaciation had a particular impact on the high-mountainous mas-
sifs with particularly low temperatures and abundant precipitations (due to the barrier properties). As a
result, flattened and box shapes of the glacial relief developed, which in the modern terms, have led to
the development of Alpine skiing.

Of the ore deposits, the ores of metal (iron, lead, zinc, copper, manganese, etc.) and fueling (coal) raw
materials are known. The Alps are distinguished for high hydrodynamic potential of the mountain riv-
ers, with its major portion exploited.

The climate in the Alps is diverse and results from the geographical location (location in the moderate
climate zone), atmospheric circulation, altitude of the location and impact of the adjoining water bodies.
The eternal snow line lies at 2500-3200 m above sea level and varies depending on the precipitation dis-
tribution. Annual amount of precipitations is different in the inland and outlying regionsand is 4000 and
500 mm, respectively. Particularly little precipitations are fixed in the intermountain basins and narrow
river gorges; however, moisture deficit is not so common here due to little evaporation. The total area of
glaciation is 4 thousand sq.km what is 5% less the value in the 1970s. The strongest volcano is found in
Aletsch region (Switzerland), with its tongue falling 2100 m from the sea level.

The natural zoning and social activity depend on the altitude. The piedmonts, owing to the forms of
the relief and moderate climate, are maximally used and inhibited. People here are busy with both,
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land cultivation and cattle-breeding. Low and average mountains, due to the intensely dissected relief,
prolonged snow cover and moderately cold climate, are less developed. They are distinguished for high
biological diversity. Of the agricultural branches, cattle-breeding, crop cultivation (wheat, barley and
rye), potato-growing, etc. are worth mentioning. Resort industry is well and widely developed. Winter
in high mountains, i.e. subalpine and alpine zones is long and severe and consequently, the branch of
agriculture is limited by cattle-breeding only. There are great many skiing resorts in the Alps, which are
the major source of income for the local population.

Sustainable development of the Alps is possible owing to several stable aspects, including highly devel-
oped economics, stable political situation, relative demographic stability and tax preferences (secured
legislative base). Some negative processes are:

v Changes in the types of land use with the preferential development of resort and summer econo-
my (have resulted in the decreased number of farms and farmers).
v Different types of development of peripheral and central regions.

AN

Increasing environmental pollution (noise, atmospheric pollution).

v Intense migration of the young people from the inland regions to the peripheries and educational
centers (resulting in the decrease of the quantitative and structural properties of labor resources).

v Obvious fall of investments in industry and agriculture (following the saturation).

Some forms of economy (e.g. cattle-breeding) and climate change have had a negative impact on the
biodiversity of the Alps. It should be noted that for the last one hundred years, the average air tempera-
ture has risen by 1.5°C; the strength and duration of snow cover have drastically decreased, the dryness
indices in summer months and frequency and intensity of floods have increased and the amount of water
resources and natural soil fertility have decreased. Only the regions of the Alps with well-developed
tourist industry and road infrastructure remain demographically stable. The towns in the Alps gradually
lose their functions evidenced by the urbanization processes in the regions adjoining the Alps.

Due to the climate change, the various forms of present-day economy in the Alps need adaptation. Fol-
lowing an increased intensity of the natural events, it is necessary to comprehend tourism development
and environmental protection policy in a new light. As various views suggest, the sustainable develop-
ment of the Alps needs the exposure of some priorities and optimal use of natural and human resources,
including:

v" Accumulation, optimal distribution and management of water resources.

v' Compensation of the users of the natural environment (with the aim to shift from intense to exten-
sive farming).

v Establishment of a single network of protected areas.

v Stimulating the employment.

v Supporting the introduction of modern technological innovations.

The Ands (South America)

The Ands in South America are stretched for about 9 thousand km and cover the areas of 7 countries.
They are the greatest climatic barrier hampering the movement of humid air masses from the Atlantic
Ocean to west.

The Ands are a young mountain system, with the still ongoing intense mountain formation processes.
The system contains several parallel ridges with intermountain gorges, basins and vast plateaus between
them. The mountain systems differ with their height and stretch. The highest is the central part of the
Ands with clear altitudinal variation of natural conditions.
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Earthquakes and volcanic processes are common in the Ands and one of the factors on the way of the
region development. The Ands are rich in ore deposits, with copper, lead, zinc, precious metals and fuel
worth mentioning.

The Ands cover several climatic zones resulting in a great difference between the air temperatures and
precipitation distribution. The amount of precipitations varies from 200 to 10000 mm. The snow line
varies from 5 thousand m in the north to 500 m in the south, lying at 6 thousand m in the central part.

The Ands occupy 2,5 min. km? area with 85 million people. Additional 20 million people mostly living
along the coastline of the Pacific Ocean depend on the resources of the Ands. The Ands contain 17% of
the total arable lands owned by 7 South American countries related to the Ands. Except Argentina and
Venezuela, the water resources formed in the Ands provide 85% of the power potential of the countries
in the region.

The trends of climate change, population growth, land use problems and scales of mountain ecological
systems transformation are obvious in the Ands. In recent decades, the glaciers along the whole perim-
eter of the Ands retreated resulting in major problems of water use for different purposes.

The population in the Ands lives at the altitudes unusual to us as a result of the geographical location
and climate of the Ands. Of the branches of economy, cattle-breeding, mining industry and cereal crop
growing are widely spread in the Andes.

The problems of sustainable development of the Ands are associated with some aspects:

e High population density, what is the precondition for the degradation of the mountain eco-systems.

e Highly developed mining industry failing to yield the incomes to the local population and aggravat-
ing the ecological problems.

e Despite the keen interest in agro-bio-diversity, the traditional agriculture fails to guarantee the well-
being of the population (due to the scarce modern technologies in agriculture and food industry).

e  The reduction of the areas covered with glaciers as a result of the climate change has already had its
effect on the drinking, domestic and irrigation water supply of the population.

The Cordilleras and mountainous areas in Central America

The Cordilleras in North America are stretched for 9 thousand kilometers and cover the area of more
than tens of countries. This mountain system is an essential climatic barrier hampering the movement of
humid air masses from the Atlantic Ocean to west.

The Cordilleras are a young mountain system, with the still ongoing intense mountain formation pro-
cesses. The system contains several parallel ridges with intermountain gorges, basins and vast plateaus
between them. The mountain systems differ with their height and stretch. The highest is the northern
part of the Cordilleras.

The Cordilleras cover several climatic zones starting from the Arctic through the Sub-equatorial zone.
The amount of precipitations varies from 100 (in the basins of the northern and central parts) to 7 thou-
sand mm (in the extreme southern part). The snow line varies from 500 m in the north to 3500 m in the
central part.

The people mainly live on the coastlines of the Oceans, as well as in the low and average-height moun-
tains.

The problems of sustainable development of the Cordilleras are associated with two regions: the pecu-
liarities of the social-economic development of North and Central Americas, in particular:
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For Central America, the environmental problems are associated with intense felling of forests, intense
construction of artificial water reservoirs, intensified aridization as a result of the climate change, highly
developed mining industry and its effects, increasing population and limited living space, high soil ero-
sion indices (as a result of intense agriculture and wind and water action). There is a growing interest in
the mountains as a result of high population density in the lowland regions.

The trend for North America (mostly USA) is the growing number of the mountain dwellers as a result
of high recreational attractiveness and interests in the tourism development. Both fields attract large
investments, plus state policy for the intense development of infrastructure. The region is distinguished
for high activity of the local population evidenced by the establishment of the scientific-research cen-
ters, organization and activation of programs for sustainable development, extension of the protected
areas and formation of their network.

Some environmental problems have become extremely severe recently: trends of biodiversity degrada-
tion, climate change and its impact on the geographical changes of the mountain ecosystems, increased
use of water resources and high interest in the water use, high level of urbanization near the moun-
tainous areas; preferences introduced for the local population contributing to the intensification of the
mining industry and extraction of natural resources.

Other mountainous regions of the world

The problems of sustainable development of the mountainous systems of Africa are mostly diversified.
There is hardly anything done in the region for the sustainable development of the mountains and hardly
any investments are made by the state or business sector in this direction. The region is extremely poor
what is evidenced by the intense use of the forest eco-system. The local people are virtually unaware
of modern technologies or trends of sustainable development. Very many mountain communities live
in isolation what hampers their integration with the investment opportunities or tourism development.

The trends of sustainable development in the Near East are associated with:

v Oil extraction and associated processing industry.

v" Sustainable development is hampered by the population migration to large settled areas because of
better employment opportunities.

v The process of desertification is intense and outcomes of the Climate Change are severe in the
region what is promoted by intense cattle-breeding (sheep-breeding) and traditions of this branch.

v The problems of the water resources use and management are severe hampering agriculture, which
is a profitable branch.

v’ For the last decades, there has been certain political instability in the region having had a strong
impact on the opportunities of sustainable development.

In the Himalayas, despite high potential of water resources, due to the intense growth of the population
(presently, 1,5 milliard people live in the region), the problems with the use of water resources have
deteriorated a lot, and the problems associated with the Climate Change are obvious evidenced by the
reduced volume of glaciers. Both, the frequency and scales of the natural calamities have increased a
lot. The given region is “distinguished for” extreme poverty in the world, high specific weight of per-
manently starving people and social unfairness.

In the mountainous regions of Central Asia (the Pamirs, Tian Shan), a swift shift to the transient econ-
omy has resulted in the destruction of more than one branches of mountain economy (particularly local
industry). The region is distinguished for extreme poverty and little attention to the environmental
problems. The infrastructure is outdated and fails to meet the modern requirements. The population
migration indices are high; the impact of the minerals industrial objects on the mountain eco-systems is
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strong and demand for water resources is high (as a result of the development of agriculture and hydro-
power engineering).

In the mountainous regions of South-East Asia, the process of biodiversity degradation and destruction
takes place. The population lives in poverty what has a negative impact on the maintenance of cultur-
al heritage and prevention of migration processes. Natural exchange is well developed what hampers
reinvestments in the economy. The youths are deprived of the opportunity to gain education and thus,
they strive to the educational centers. Local business is of a great interest in respect of wood and timber
production associated with great resource and natural self-restoration potential. The specific weight of
illegal business is high hampering the mobilization of the funds in the local budget. The use of hydro-
power potential and development of mining industry have increased the people’s incomes; however, the
scales of impact on the mountain eco-systems also increased.

In the mountainous regions of Central, East and South-East Europe, the problems of sustainable de-
velopment are associated with the process of shifting from the Post-Soviet economy to the market
economy. Despite the difficulties, there were trans-boundary cooperation agreements concluded (e.g.
regarding the Carpathians) what virtually reiterates the principles of the cooperation and activities of
the Alpine countries. The low interest of the local people in the community and public use, privatization
and investment can be considered as another negative process. The development of the mountainous
areas in respect of integral exploitation is also slow reducing the efficiency of the activities of the gov-
ernment and various stakeholders. Introduction of the ecosystem service fees remains problematic what
is the hampering factor on the way to increase the incomes of the locals. The concepts and programs
related to the goals, indicators, evaluation criteria, financing, regulation and control of exploitation and
sustainable development of the mountainous regions are being formed. The actions and rights of the
local population in the regulation of the exploitation of the vitally important natural resources must be
identified what is also associated with the implementation of landscape management and landscape
service methodology. Poor information activity is another noteworthy problem, while the active infor-
mation campaigns are needed to give the local population an idea of the interrelations between the local,
regional and global processes. The processes of irreversible migration of population from mountains to
the plains, use and control of transboundary water resources, prevention of the outcomes of extracting
the mineral raw materials in the mountains, etc. remain problematic in the countries of the region. The
local people still experience discomfort because of low incomes, poor medical service, lack of vocation-
al training and unsatisfactory food diversity. In this connection, the main accents are made on the impact
of the climate change on the forests, coastline and waters; however, the same impact on the stability and
vulnerability of the mountain ecosystems is deemed desirable.

Thus, the problems of the sustainable development of the mountainous region greatly differ between
the economically developing and economically developed regions. The mountainous regions with de-
veloped economy are oriented on the recreationally sustainable use of forest resources resulting in the
great attractiveness of the mountain eco-systems. The mountainous regions with developing economy
are oriented on the maximum use of the land and forest resources, use of water resources with power
engineering purposes and intense use of pastures and mineral resources. Such state of affairs is the
precondition for the degradation of the mountain eco-systems and soils creating unbearable living con-
ditions and leading to the mass population migration.
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CHAPTER 2
INDICATORS OF SUSTAINABLE DEVELOPMENT

Problems and indicators of sustainable development

The indicators of sustainable development are the indices used to evaluate and show the levels and
trends of national, regional and global development. The analysis of such indicators is used to forecast
the peculiarities of political, economic, social and ecological development of the geographical environ-
ment.

There are many examples of designing and determining the indicators of sustainable development
known today, which have been actively considered since Rio Conference of 1992. For example, under
the UNO Development Programme, the social indicator of sustainable development is the human
potential development index, which incorporates such indices, as a person’s expected lifetime (by the
moment of his birth), level of education of the adult population and size of the gross domestic product
per capita.

Presently, the environmental indicators of sustainable development are considered to be:

v' Level of degradation of land, water, atmospheric air, plants and animals, eco-systems and land-
scapes.

Scales of using the natural resources.

Scales of ecological policy and ecology-oriented territorial planning and realization.

Outcomes of realization of the national environmental legislation and international conventions.
Indicators of the science and education involvement in the study of the environmental problems and
realization of the study outcomes.

v Level of the population’s environmental consciousness and awareness.

SRR

The indicators of sustainable development can be classified based on various approaches (systemic,
complex, target) and country’s strategic policy (view). The classification units may be associated with:

e The level and state of development (characterizing the processes, efficiency, safety, freedom of
action, responsibility and outcomes of the public activities).

e The planning and management perspectives (characterizing the opportunity to respond and fore-
cast).

The indicators of sustainable development may be both, quantitative and qualitative. The quantitative
indicators are used to assess the ratio of the speed of the system responding to a specific threat with the
speed of its spreading. For example, only economic development or growing indicators of gross domes-
tic product fails to show social or ecological threats. It is efficient only when by means of comparison,
the size of expenses borne on the employment and environmental protection and funds assigned to pre-
vent the resource overuse and other environmental problems is shown in the total volume of the gross
domestic product.

The national indicators of sustainable development are desirable to be based on the international ex-
perience, methodology and specifics. Such an approach is the precondition for the successful (efficient)
comparative analysis. The difference may be seen in such indicators, which characterize the local ethnic
culture (values of views), ethnic and historical values, legal traditions, specifics of individual branches
of economy, etc.
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Sustainable Development of Mountain Regions

Present-day environmental problems of the humankind have a crucial impact on the social and econom-
ic peculiarities of sustainable development. They are so severe that the future of the humankind has been
questioned. It is universally recognized that the solution of local and consequently, regional and global
environmental problems is immediately associated both, with the development of environmental tech-
nologies and the level of environmental education and culture of the population. Therefore, the level
of environmental education, or incorporating such problems in the educational process and curricula, is
one of the essential environmental indicators of sustainable development.

The main focus of the environmental education is the study of the historical-geographical peculiari-
ties of the relationship between the society and the nature, demonstration of the existing situation and
identification of opportunities. The large scales and diversified nature of the environmental problems
necessitates its geographical differentiation. In this respect, it is most appropriate to consider the envi-
ronmental problems at three levels:

e Global: the major accent is made both, on the planetary peculiarities and universal significance to
solve the environmental problems.

e Regional: the major accent is made on the kinds of environmental problems, which are possible to
solve by a single state or joint efforts of several states.

e Local: the major accent is made on the kinds of environmental problems, which occur within the
limits of individual landscapes or geographical objects and which can be solved by the efforts of the
local population or administration.

As a rule, local environmental or other kinds of problems are transformed into the regional problems,
while the regional problems are usually transformed into the global problems.

The environmental problems may also be viewed depending on the individual components of the geo-
graphical layer (lithosphere, atmosphere, hydrosphere, biosphere, pedosphere). Such an approach is
efficient when the natural components are evaluated by considering their resource potential. For in-
stance, the lithosphere may be assessed according to the relief forms or site altitude and opportunities to
develop ore deposits or various branches of economy.

International cooperation and experience are very important for the environmental education. With
the financial assistance of the Swiss Cooperation Office South Caucasus, the Caucasus Network for
the Sustainable Development of Mountain Regions realizes a project “Strengthening the Climate Ad-
aptation Capacities in the South Caucasus”. The project seeks to enhance the dialogue and cooperation
between different target groups: non-governmental and governmental bodies, decision-makers and sci-
entists. Since 2014, with support from the same Network, UN Environment, University of Geneva and
others, an online knowledge exchange platform was created (www.caucasus-mt.net), where the infor-
mation about the environmental problems of the Caucasian Region can be found.

On April 10, 2018, a meeting with the aim to develop and plan the regional dialogue and cooperation be-
tween the scientists and practitioners regarding natural calamities and climate change in the Caucasian
Region was held. The meeting identified the priorities of the actions, which will diminish the popula-
tion’s vulnerability to the above-mentioned problems and support the regional cooperation to overcome
the challenges of adaptation. Among them are the improvement of the efficiency of the educational
disciplines associated with the natural calamities (landslide, mudflow, avalanche, earthquake, etc.) and
implementation of the international experience in this field at higher educational establishments.

The geographical environment and associated environmental problems are closely associated with the
social surroundings, which has its effect on a number of different public activities. Under its impact,
the living environment of the society, human’s psychological approach and opportunities to meet one’s
spiritual, personal and material demands are formed. The study of such associations is necessary both,
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Chapter 2. Indicators of Sustainable Development

for the sustainable social development of the society and analysis of the opportunities of the public so-
cial-economic activities.

On the other hand, a certain portion of the social and economic problems (unemployment, incomes,
educational opportunities, population dynamics, etc.) have either direct, or indirect effect on the envi-
ronmental problems of any level and state of environment. In this respect, an essential indicator of the
environmental impact is the process of urbanization and military conflicts.

The environmental problems are further exacerbated by the misbalance seen in a number of regions of
the world between the level of economic development and the population growth (increase or de-
crease). The forms of their manifestation are also different. The decrease of the population in some part
of a developing country leads to the increased scales of labor migration what more or less contributes to
an increased specific weight of the employees. In the developing counties, the economic development
falls so much back the population growth that the excess population is seen as the factor hampering the
social and ecological “wellbeing”. In terms of excess population, the consumption rates of products
increases and the problems of the rational use of the living environment and extracting the natural re-
sources worsen. The lack of products necessitates import growth what further lessens the costs borne
to improve healthcare and environment. The situation is further aggravated on the background of the
global climate change, i.e. when the problems of using water resources or agricultural development for
the people living in the arid, semi-arid and semi-humid regions of our Planet worsen further.

The economic problems in the developing countries are the major cause of exacerbated social and
environmental problems. In such countries, the dependence on the natural resources is very strong and
the scales of ecologically hazardous production (chemical industry, fuel energy sector, extensive agri-
culture, etc.) and disposal of hazardous industrial and toxic waste are high. There are over 200 nuclear
power plants and thousands of large chemical plants operating in the world, which are hazardous. Mil-
lions of tons of ecologically hazardous shipments are transported via oil and gas pipelines, ore deposit
tankers and railway lines. Most of them are transported from the developing countries to the developed
countries.

The process of urbanization exacerbates a number of the environmental problems. Large settled areas
are the precondition for a large-scale transformation of the natural environment. The areas of the towns
may not be big, but they influence large areas around them. The polluted water and atmosphere in the
towns and cities are spread to long distances. Every city has a landfill, recreational and suburban area,
where the environment is transformed drastically. The utilization of solid waste is an expensive activity
and is not affordable for many countries of the world.

Sustainable development and environmental impact assessment

The environmental impact can be duly assessed by using versatile scientific activities. The diversified
nature of impacts is associated both, with the natural events and processes and outcomes of the human
activities. The environmental impact is regulated by means of legislation, what more or less facilitates
the process of assessment. However, the versatile nature of impacts and its intense variation in space and
time needs skilled studies and highly reliable assessment. A number of factors and not only ecological
ones, depend on the impartial assessment of the environmental impact.

In modern world, the major “source” of environmental impact is a man. It is human’s economic ac-
tivity increasing the threats to the society, which may sometimes yield irreparable and life-threatening
outcomes. The civilized world regulates such activities by considering both, state and pubic interests.
The engagement of the society in the process of the environmental impact assessment is a solid guaran-
tee for the efficient regulation of the process of assessment.
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The main goals of the environmental impact assessment are:

1. Protection of human health, natural environment, as well as cultural and material values, and
2. Consideration of the ecological, social and economic interests of the state and public.

Environmental impact assessment envisages the procedure of studying the planned activity and re-
sponses of the environmental elements. It is used to make direct and indirect assessments of the impacts
of the activity on the environmental components, landscape and eco-systems, natural and cultural heri-
tage and social and economic development.

The environmental impact assessment is the subject of public consideration. The implementer of the
activity is obliged to publish the information about the planned activity in periodic printed media. The
information about such an activity must provide such details, as the goals, name (description) and lo-
cation of the planned activity; address where the members of the society can get acquainted with the
documents related to the planned activity; and time and venue of the public discussion of the report.

Impact on soil

In evaluating the impact on soil, the following factors are taken into account: scales of stripping the
humus topsoil layer and its outcomes, likelihood of soil washout or erosion, impact of the weathering
products on the adjoining areas and waters.

An impact on the soil quality and stability is mainly expected during the earthworks. The major sources of
soil pollution may be weed and pest-killer chemicals and solid and liquid waste, which emit from the used
techniques, supply reservoirs, as well as following the leakages or spills of oil products or other pollutants.
For the prevention purposes, it is necessary to manage and dispose such sources in the right manner.

In case of individual economic activities, it becomes necessary to strip and store the topsoil, with its
volume varying depending on the type of soil. With the aim to maintain the soil fertility and stability,
under the Law “On Soil Protection”, it is necessary to identify the locations where the stripped fertile
topsoil will be stored. At such locations, the impact of water and wind erosion and mechanical impact
on the stored soil layers must be minimized. As a rule, after the economic activities are over, the topsoil
must be used to recultivate the damaged or eroded sites.

For the purpose of preventing the soil/ground pollution, the relevant environmental requirements must
be taken into account, including: appropriate control of waste management, collection of economic and
fecal waters in the vacuum-sealed cesspits, fencing the stationary objects with high polluting potential
(e.g. fuel supply reservoirs) with the barriers against the emergency spills; in case of accidental spills,
the polluted layer must be stripped and removed from the site in a timely manner.

At the stage following the environmental impact assessment, the ecological peculiarities and quantita-
tive and qualitative properties of the project sites containing the humus layer of the relevant soil type
are specified. Based on such a study, an approximate volume of the soil to strip and reliability of the
temporal storage sites are identified. Besides, the sites with high risk of soil surface layer pollution are
identified and a program of additional preventive/mitigation measures and planned recultivation mea-
sures is developed for them.

Impact on the vegetation cover

At the first stage of the environmental impact assessment, the following steps are undertaken: explora-
tion of the botanic literary sources and available data about the vegetation in the study region, inventory
of the rare and endemic species, analysis of the diversity of the vegetation cover near the economic
activity sites and registration of sensitive habitats of the vegetation and endemic and relict plant species.

82



Chapter 2. Indicators of Sustainable Development

At the second stage of the environmental impact assessment, regarding the final conclusion, a field
botanical expedition is planned, and the methods to assess the vegetation envisage:

The registration of the Red-Listed plants.

The identification of the relict and endemic species.

The general environmental impact assessment.

The assessment of the impact on the vegetation in the construction and exploitation sites.

The assessment of the expected negative impact in the object exploitation phase.

A

Planning the measures to mitigate the expected negative environmental impacts and developing
relevant recommendations.

Impact on the climate indicators

In assessing the impact on the climate, the peculiarities of the geographical distribution of its parame-
ters are identified based on the analysis of the data of the weather station located in the study region.
Important climatic parameters are: average air temperature (absolute maximum, absolute minimum),
precipitations (amount, annual sums), humidity (absolute, relative, deficit), wind (direction, velocity,
still), height of the snow cover and number of snowy days.

The main factor of impact on air quality is earthworks, storage or transportation of ground or construc-
tion materials, dust from the traffic flows and emissions from the machines and equipment and heavy
vehicles. The vehicles can be considered as the major source of air impact. However, it also should be
considered that the transport will be one of the major sources of “greenhouse gases”.

The impact on the atmospheric air quality is assessed by using the normative documents setting the air
quality standards. There are healthcare standards set as well, as the impact on public health depends
both, on the concentration of the harmful substances and the duration of impact.

The measures mitigating the emissions of harmful substances into the atmospheric air are mostly desig-
nated for the preparation and construction phases. The contractor is obliged to accomplish the following
mitigation measures:

e  Operating technically non-faulty techniques and vehicles.

e  Watering non-asphalted roads and bare ground surfaces once in every four hours in dry or windy
weather.

e  Observing the rules for fill and waste storage to avoid their dusting.

e  Operating vehicles at optimal speeds.

Landscape impact assessment

In assessing the impacts on the landscape, the geographical peculiarities of the landscapes, scales of
natural and anthropogenic impacts, sustainability features and transformation parameters are taken
into account, in particular:

e Type, sub-type and genera of the landscape.

e  Geographical location: geographical units (river basin, orographic units), settled areas, altitude of
the site.

e Relief: dominant slope gradients, forms and types of the relief.

e  Geomorphology: dominant type of a geomorphological process (what is it associated with), geolo-
gy (what does it support), nature and intensity of the geodynamic processes.

e Climate: general features, average seasonal temperatures, average annual amounts and seasonal dis-
tribution of precipitations, dryness index, comfort/discomfort indices of the climatic characteristics.
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e Soil: type and strength, vertical and mechanical structure.

e Vegetation: type, strength and frequency, degree of transformation.
e Type of economic use.

e Degree of stability.

e Degree of the landscape transformation.

Social-economic indicators of sustainable development

Global economic processes significantly limit the economic welfare of the population in the developing
countries, local industry and trade and hamper social development and stability of the population. In or-
der to evaluate the economic and social situation, the following indicators must be taken into account:

v' The existing and perspective management of the living environment (space), major areas of settle-
ments and population concentration.

Distribution of land, water, mineral and forest resources per capita.

Structure of economy (specific weights of industry, agriculture, transport, trade, service and con-
struction in gross domestic product).

Availability of the areas favorable to develop economy or settlements.

The size of gross domestic product per capita.

Medical service quality (including the number of doctors per 10 thousand residents).

Level of education (number of people with high or secondary education per thousand residents).
Actual and expected lifetime.

Population migration (including the number of ecological migrants)/

Trends of the population’s natural increase/decrease.

Amount of quality of foodstuff consumption.

Structure of the basket of goods and size of subsistence minimum.
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The impact of the industrial objects on the natural environment is extremely strong. These objects exert
such impacts as: gaseous airs and solid and liquid waste, contributing to the increased anthropogenic
scales. Such an environmental problem, the impact, influences the economic efficiency and social sta-
bility.

In this respect, particularly “effective” are metallurgical, chemical and mining plants. The people liv-
ing in the areas under the impact of such plants, unless the production ecological standards are observed,
are badly threatened. The impact is so strong that it can totally change the demographic situation, ge-
ography and structure of diseases, living world, composition of underground and surface waters, soil
fertility, microclimate, etc. The self-purification indicators of the polluted environment for the different
chemical elements are as follows: up to 500 years for zinc, up to 110 years for cadmium, up to 1500
years for copper and up to 6 thousand years for lead.

A certain proportion of the chemical substances disseminated in the environment is “absorbed” by the
cultural crops, or get in the food chain through the food eaten by the domestic animals and influence
the human health.

The scales of impact of agriculture on the environment are not a bit less. Such an impact is demonstrat-
ed in several aspects:

e The first aspect is associated with the transformation of natural landscapes and formation of
non-sustainable agricultural landscapes. The agricultural landscapes with certain crops on them
(e.g. vine, vegetable gardens, orchards, etc.) are under a frequent and intense anthropogenic impact.
They need permanent and purposeful physical and chemical impact to sustain sustainability and to
receive maximum outcome of their purpose.
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e The second aspect is associated with melioration. Regular irrigation, particularly in semi-arid and
arid regions leads to the soil salination. The salt soils virtually lose their agricultural designation
and their fertility takes several tens of years to restore.

e  The third aspect is caused by mechanical land cultivation. The outcomes of the land cultivation are:
total destruction of the natural vegetation, i.e. eco-system ecocide, changed soil structure, sustain-
ability degradation, mechanical decomposition of soil, activated wind and water erosion, introduc-
tion of chemical substances and degradation of natural fertility.

Land cultivation is followed by a number of chain ecological reactions. Mineral fertilizers pollute sur-
face and underground waters, penetrate in different kinds of water bodies and contribute to the intense
eutrophication. Quite often, the land cultivation, vegetation destruction and change in the water regime
entail the process of desertification. Land cultivation is also devastating for the animals and their habi-
tats. The impact of cattle-breeding associated with grazing and food production is much less.

Mountains play a certain role in agricultural production. Despite the “severe” natural environment of
the mountain areas, traditional types of agriculture are used in many regions of the world presenting the
forms of harmonious co-existence of the human and the nature. This is particularly true with perennial
plants supporting a number of essential functions, including ecological function: the plantings inhibit
erosive and denudation processes, reduce the evaporation and surface washout; economic (food) func-
tion: the orchards, with their chemical composition, are the major source of vitamins of the diet of the
mountain dwellers. Fruit growing in the mountains has favorable nutrient properties and is much liked
by the population of other regions.

Sustainable agriculture in the mountains can be developed only by employing the right agricultural
techniques, ensuring maximum approximation of the ecological properties of the cultural crops to the
natural environment potential, using biological fertilizers and universally applying the modern melio-
ration methods.

Environmental instability in the mountains is caused by vehicles and motor roads. The active global
process of the development of electrical and hybrid vehicles will significantly reduce the scales of nega-
tive impacts on the environment. The quality of the motor roads, transport and engineering communica-
tions and infrastructure is often the cause of a negative anthropogenic impact in the adjacent areas. The
motor roads, in respect of environmental safety, can be classified depending on the individual properties
of the environmental impact. In the final run, the atmospheric air, surface and underground waters, soils,
vegetation and man’s living environment in their adjoining areas get polluted.

Fast-growing tourism industry is complex and popular and is known for its versatile associations. This
is why the concept of the sustainable development of tourism considers:

1. The compliance of the tourism development interests with the demands of the future generation.

2. The interests of tourism, local businesses, population, administration and other stakeholders.

3. Association of tourism development with the sustainable environmental development (by consider-
ing the interests of developing its components, such as natural, anthropogenic and natural-anthro-
pogenic).

4. Aninterwoven system of tourism and sustainable environmental development (impact of the branch
on the geographical systems and impact of the environment on the tourism development).

Sustainable development and public activity indicators

The best indicator of sustainable development and public activity is the establishment of a cultural
landscape, its management and service. A cultural landscape is a visible outcome of a long (historical)
relation between the man and the nature and is a part of cultural heritage. It clearly shows the ecological,
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economic and social culture and identity of the local population. It is associated both, with the historical
process and traditional economic and public activities.

The cultural landscape is a part of the world heritage; it belongs to everyone. It can be called a mirror
of our and nature’s co-existence. It can give an idea about the landscape potential and ecological prop-
erties, and economic and social values. The conservation of the cultural landscape is the precondition
for maintaining the national identity and national dignity. The care and correct comprehension of the
cultural landscape will improve the quality of life of the future generations, will make their patriotic
feelings stronger and will create the appropriate basis for the sustainable development.

A cultural landscape may be: established on purpose (by an architect or gardener), folk (created as a
result of the daily activities of a family or rural dwellers), historical (depicting some historical event
or activity), ethnographic (presenting a site incorporating a number of natural and cultural elements of
the historical heritage). It may also be a town or its district, individual historical monument, ensembles,
historical accommodation, engineering communications, archeological monuments, islands, channels,
historical-geographical provinces, monuments of nature or associated cultural objects, etc. Under the
World Heritage Convention, cultural landscapes represent the “combined works of nature and of man”,
and with its status, a cultural landscape must support the conservation of not only the monuments of the
material and spiritual culture, but also of biodiversity.

The development of the landscape management strategy is considered a success if:

1. It improves material well-being of the local population.

2. Ensures maximum and purposeful engagement of the population in the landscape services.

3. Increases the investment attractiveness.

4. Reduces the scales of impact on the natural environment.

5. Supports decentralized decision-making.

6. Considers the ethno-cultural peculiarities of the local population, and

7. Maintains the opportunities (mechanisms) for considering and changing the different trends of strat-
egy on time and efficiently.

International legal regulations of sustainable development

The sustainable development of the society is regulated by a number of legal acts, which are adopted
by the United National organization, European Union and other international organizations. Particularly
noteworthy are the conventions and charters giving the universal human economic, social, cultural and
ecological rights and obligations.
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CHAPTER 3
GLOBAL PROBLEMS OF DEVELOPMENT

An essential challenge for sustainable development is global problems. They are divided into econom-
ic, social, environmental and political problems. The global problems have a universal nature and they
have an impact on all regions and states of the world. They are mutually connected and influence the
trends of the societal development. A geographical layer is an interconnected system of the society and
the nature. As a result, the natural phenomena and processes have an immediate impact on the societal
activities and vice versa. The same is true with the public processes as well. The economic situation in-
fluences the incomes, migration and health of the population, cooperation between the states, etc. Solu-
tion of the global problems is the primary objective of the world society allowing reaching sustainable
development. A number of scientific branches study the global problems, with geography playing the
decisive role among them. The study of the spatial and time peculiarities of economic, social, ecologi-
cal and political processes is the main objective of geography. This is why geography can reveal both,
global and regional and local problems of sustainable development best of all.

The global economic problems are: the problems of smooth economic development of the regions,
decentralization, distribution and consumption, incomes, economic specialization, trade, communica-
tions, etc.

The global social problems are: demographic, educational, ethnic, health and employment problems,
as well as the problems of religions, crime, etc.

The global environmental problems are: problems of environmental protection, rational use of re-
sources, protection of biodiversity, global climate change, desertification, maintenance and restoration
of forests, land degradation, natural risks, technogenic catastrophes, etc.

The global political problems are: problems of conflicts and prevention of military actions, fight
against terrorism, improving democracy and maintaining peace, disarmament, human rights, opposition
between the military blocks, occupation, refugees and other issues.

The global problems influence the trends and opportunities of the sustainable development of Georgia.
It is hard to single out any of them, although theyare decisive political problems for the country’s sov-
ereignty and independence. Threatening among such problems are regional conflicts in the Caucasia
and Near East, military oppositions between the NATO and the CIS countries, irreversible process of
occupation of our country, separatism of the Abkhazians and Osetians, flows of refugees, etc. Presently,
the main problem of the country is the restoration of the territorial integrity. The problems related to
democracy, human rights, defense of equity, power security, social inequality, drug use, demography,
protection of natural and cultural problems are no less important.

3.1. Global economic problems

The most important economic problem is the energy problems. At present, they acquire a global na-
ture and are essentially associated with all branches of sustainable development. Both, the scales of
obtaining power sources and the dependence of dozens of countries on the incomes gained from the
realization of power resources, aspiration of the developed countries to imported resources, etc. increase
permanently. The main part of the power resources (oil, gas, peat, coal) are exhaustible and unless the
scales of their exploitation are not changed in the future, the supplies will be exhausted, or will be made

130



Chapter 3. Global problems of Development

extremely expensive after some decades. The situation can be partly rescued by using new technologies,
supporting the non-traditional types of energy and their rational use.

The problem of raw materials is a permanent concern of the humankind, although it acquired a global
nature in the last decades. It is associated both, with power and metal and non-metal resources, timber,
various chemical raw materials, etc. Most of them are exhaustible and expensive to obtain what may
become a global problem in the near future. Mining industry is associated with a number of ecological
problems, as many kinds of resources are subject to open-pit mining. It is true that open-pit mining re-
duces the prime cost of the production, but it leads to the total ecocide.

Overcoming the economic backwardness of the developing countries is one of the important challenges
of the modern world. This is a problem for most countries of the world and the majority of the world
population. As a result, the developed countries and the whole world also have problems. There are
approximately 150 developing countries in the world (what is over % of the world states). The ab-
solute majority of these countries were colonies in the past what is one of the reasons for their back-
wardness and on-sided development. The Asian and African countries, which were not colonies in the
past, but show no less (if not a greater) economic backwardness than the former colonies, are among
them. Presently, they distinguish between the core, peripheral and semi-peripheral countries. Developed
countries, i.e. the First World countries, as well as some former Socialist countries are core countries,
while developing countries (Third World countries) are peripheral countries. Semi-peripheral are the
developing countries, which, with their level of development and GDP per capita, have advanced a lot
almost keeping up with the developed countries (so called new industrial countries and oil-mining Arab
states). A great number of Post-Socialist and Post-Soviet countries also belong to this category. Some
of them are expected to shift to the core category, while most of them are expected to be a part of the
peripheral countries. In recent years, term “global south” is increasingly used to denote the developing
countries (the Third World or peripheral countries), thus underlying the fact that the absolute majority of
the developing countries are located in the southern hemisphere, unlike the developed countries (core,
or the First World countries), which are mostly found in the northern hemisphere and their set is known
as “the Global North”.

3.2. Global social problems

The most important of the global social problems is the hunger and malnutrition. Famine has two
forms: chronic hunger or poor nutrition (when a human organism does not receive the sufficient amount
of substances, it exhausts, weakens and often ails with different deceases) and another form is total
hunger associated with extreme events (crop failure, drought, flood, war, etc.) and results in the mass
population death.

As the World Health Organization estimates, an average daily ration must be no less than 2400-2500
kilocalories. The daily ration less than 1800 kilocalories is an indicator of a poor nutrition or half-hunger
and the daily ration of 1000 Kcal is a critical limit indicating a total hunger. In addition to the number of
kilocalories, the necessary condition for the adequate nutrition is the adequate structure of the ration. In
particular, a man must receive at least 100 gr of proteins (of animal origin first of all) and fixed amount
of fats, carbons and vitamins. If any of these are less than the fixed standard, the nutrition is considered
as malnutrition.

As per the data of the Food and Agriculture Organization of the United Nations, at the beginning of the
XXI century, the average daily ration of 30% of the world population was less than 1800 kilocalories;
additional 20% received the sufficient amount of calories, but suffered from the lack of proteins. Thus,
half of the world population suffers from malnutrition, while the specific weight of those suffering from
total hunger or being at the critical limit, is 1/10 of the world population.
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Food problem is mainly seen in the developing countries. However, some states have had great success
in the agricultural development and food provision. Many developing countries, owing to so called
“Green Revolution”, could satisfy their own needs for food either totally, or almost totally. However,
the specific weight of the products of animal origin is still low in their rations, and their vegetable diet is
mostly presented by some two kinds of food (e.g. 70-80% of the ration is made up of rice in South Asia).
Despite certain success, the population’s food provision is still one of the severest global problems in
the developing countries (and worldwide).

Geography of famine in general, presents quite a logical picture. The “zone” of poor nutrition covers
quite a wide spectrum of the developing countries, with two poles identified in it: Tropic Africa and
South Asia. With the absolute number, South Asia is a leader, where approximately 300 million people
(over 20% of the region) are victims of malnutrition. Specific weight of the starving people is highest in
Tropical Africa, where this indicator is more than one-third of the population.

Poverty, unemployment and homelessness are among the global problems. The modern world is
characterized by a great unequality in the material wealth and wellbeing of the citizens. The population
poverty is determined by such factors, as the level of unemployment, living conditions, basket of goods,
etc. It is also interesting that poverty is a relative concept and if a certain level of income or living con-
ditions in one country is a sign of obvious poverty, they may be considered as a norm in another country.

Health problem is one of the most important and oldest global social problems in the world. Low level
of development of medicine, poor sanitary and hygienic conditions, economic and social backwardness
were the reasons contributing to the high mortality rate and mass diseases. In recent decades, the so-
cial-economic situation and sanitary and hygienic conditions in the world have improved a lot and there
has been a significant progress in the development of medicine. Consequently, certain achievements
are clearly seen: rate of mortality has decreased, average life expectancy has increased, the threat of
epidemics has decreased significantly and the cases of a number of diseases have been minimized. De-
spite this, in many regions of the world no significant progress is seen in this direction, while in other
regions showing an obvious progress with many diseases virtually liquidated, a trend of an increase of
other diseases has occurred. Thus, a problem of healthcare is still an extremely serious global problem.

3.3. Global Ecological problems

A number of negative results of the relationship between the nature and the society have been made
asubject of alarm since the 1980s. Following the United Nations Conference on Environment and
Development, also known as the Rio de Janeiro Summit of 1992, the world paid attention to the global
environmental changes, man’s special role in the degradation of the natural component and the whole
geographical layer, natural calamities and disastrous processes, need for sustainable environmental de-
velopment and topical issues. Thus, sustainable development, with environmental protection and ratio-
nal nature use as one of its main parts, is an extremely important problem of the humankind.

At present, they talk more often about the expected global ecological crisis, which the mankind will face
in the mid-XXI century. The global economic crisis will be inevitably followed by the economic crisis,
wide spread of epidemics and oncologic diseases, deterioration of the foodstuff and drinking water qual-
ity and rapid population growth. A number of mineral resources are being exhausted gradually, without
the rational and alternative use of which, the world will face the raw material deficit in the 2030s. Due
to this, the scales of using thermal and wind energy increase rapidly, new chemical compounds are re-
ceived and new plants and equipment are designed. This approach will reduce the scales of the pollution
and degradation of the natural environment a lot.

For centuries, the mankind has been concerned with the problem of mining and exhaustion of a number
of natural resources. In the middle centuries, a man used 19 chemical elements, in the 1850s, 50 chem-
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ical elements were used, and in the XX century, people used all the elements found on the Earth and
given in the periodic table. The history of using the natural resources shows that people obtained them to
receive mainly three products: foodstuff, raw materials and energy. To date, the mankind still manages
to meet its needs in all three fields to a great extent.

The peculiarities and scales of obtaining any resource or energy are associated with their reserves, cost
of mining, environmental impact, social-economic outcomes and state security. In respect of these fac-
tors, the mining and use of the natural resources has both, advantages and disadvantages.

As the society developed, both, the scales and types of the natural resource use changed. If in the middle
centuries, the main source of energy was firewood, the main fuel and energy resource in the XIX century
was charcoal, which, in the XX century, was replaced first, by oil and then, by natural gas and electri-
cal power. If in the middle centuries, the forest resources were mostly destroyed to extend the areas of
the agricultural plots, obtain coal or build the ships, in the XIX century, forest resources were used to
make paper and in the XX century, they were used to make artificial fiber and alcohol. Moreover, since
the end of the last century, the forest resources, in addition to the above-mentioned, became one of the
major raw materials of the chemical industry. If until the mid-XX century, fishing industry was mainly
spread in the coastal line of seas and oceans, later, as the navigation developed and fishing flotilla was
technically renewed, this process was transferred to the open sea.

Thus, the problems of sustainable development change together with the environmental threats. Partic-
ularly important of these problems and threats are:

1. Swift growth of the world economy and scientific-technical progress (resulting in the extensive
exploitation of natural resources and environment).

2. Environmental pollution and often, irreversible degradation.

3. Demographic processes (swift growth of the world population, particularly in the developing world
contributes to the high population concentration).

4. Growing specific weight and number of the population beyond the poverty line (contributing to the
irrational and rapacious use of natural resources and causing the social and economic stress).

5. Military and political opposition (an increasing number of hot points and expanding military action

areas).

6. Trends of world distribution (occurrence of the new areas of opposition and change of the fields of
interests).

7. Obvious trends of the climate change (irreversible nature of the change in temperature and precip-
itations).

8. Decreased living area (on the background of the decreased and degraded arable lands and water
resources used in agriculture).

9. Increasing amounts and gathering areas of harmful substances (increasing scales of environmental
pollution, threatening the maintenance of the ecological balance of the natural landscapes).

10. Deterioration of the drinking water quality (resulting in the deterioration of the population heath
and life expectancy).

11. Irreversible processes of desertification (mostly associated with the degradation of the vegetation
cover).

12. Degradation of world biodiversity (increasing threat of extinction of flora or fauna species, re-
duction of the specific weight of natural landscapes, 2/3 of the degraded and exploited land in the
world. The picture according to the regions and countries is as follows: 4% of the total area of the
original natural environment is preserved in Europe; 0% is preserved in Japan, 5% is preserved in
the USA, 1% is preserved in India, etc.).

13. Rapidly increasing use of chemically polluted and genetically modified foodstuff (leading to the
deterioration of a human’s immune system and health).
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14. Increasing numbers and scales of natural and technogenic catastrophes (resulting in unimaginable
human and material losses).

15. Disproportion and increasing opposition between the developed and the developing countries (so-
cial-economic disproportion between the North and the South, the West and the East. At present, in
the developed, so called Northern and Western states, there lives 1/5 of the world population using
over 4/5 of the obtained natural resources).

3.4. Global political problems

One of the main global problems of the modern times is the prevention of the nuclear war and making
universal peace in the world. This was considered a number one global problem during the Cold War
with all other problems considered in relation to it. Following the collapse of the bipolar system and end
of the Cold War, the threat of the world nuclear war decreased a lot and its probability is even less now.
However, this does not mean that the universal peace is guaranteed and there is no threat of nuclear war
at all. The threat of nuclear catastrophe is still great, and the fight for nuclear disarmament is still one of
the main objectives of the mankind.

Since the Second World War, the number of armed conflicts decreased a lot. This is associated with
the increasing number of states. The absolute majority of the new independent states were colonial
countries (Asian and African countries) or a part of totalitarian empires and authoritarian states (the
Soviet Union, Yugoslavia). The borders between them were drawn by the metropolitan countries in a
self-willed manner causing in a number of problems. The majority of the neighboring countries have
territorial claims to one another and the separatism is quite strong in some countries. All these form a
good basis for the conflict origination and deepening.

International terrorism is one of the most serious and severest global problems of present and fighting
against it has become a universal objective. Terror is realized by various methods and the goals of ter-
rorists may also differ a lot, but in any case, terrorism is the violence used to achieve one’s goal taking
its extreme forms (murder, wounding, explosion, kidnapping, taking hostages, etc.). It is an extremely
grave crime bringing permanent fear to the people and country authorities and putting the country in an
extreme situation. Terrorism has become a universal global threat in recent decades when it acquired
a form of international terrorism and threatened the whole world. Therefore, it is impossible to fight
against it within the limits of some or other country or group of countries and needs the combined efforts
of the whole mankind.

Human rights are divided into four categories: personal, political, social-economic and cultural.

Personal rights are: right to life, right to liberty and immunity, right to respect for private life, right
for the protection of personal dignity, right of self-defense, right for the immunity of the living area,
freedom of conscience, freedom of religion, freedom of nationality and language, freedom of movement
and to choose living place, right to private property.

Political rights are:freedom of speech, freedom to receive information, right to establish associations
and participate in them, freedom of gatherings and meetings, freedom of demonstrations and manifes-
tations, right to public service, right of citizenship, electoral right.

Social-cultural rights are: right to production, right to work, right to family, right to social security,
right to health, right to eight-hour working day, right to apartment, right to rest.

Cultural rights are: right to education, freedom of creation, right to participate in cultural life, academ-
ic freedom, right to a healthy environment.
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