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Abstract. Climate change is a global problem that goes beyond the borders of countries,
and in order to effectively meet its negative consequences, 197 countries of the world have
united since 2015, including the Kyrgyz Republic. The world has become unpredictable with
unexpected challenges of the time, like the coronavirus epidemic, its consequences in the form
of economic and social instabilities. In the article about the forecasts that await the Kyrgyz
Republic in the event of drastic climatic changes and the need to adopt national programs to
prepare cities and villages for new challenges. The urgency of international cooperation in
the form of joint expeditions, scientific research on the adaptation of cities and towns to the
consequences of climate change is obvious, against the background of the projected shortage
of resources. This topic will provide a solid foundation for cooperation that will guide global
efforts in safe living, in the development of vectors of development over the next decades.

Key words: Climate change, Sustainable Development, Green Urban Development,
Eco-cities.

! nasirdinovaa@mail.ru

Central Asia's

FAIRS

QUARTERLY ANALYTICAL REVIEW 2 (82)12021 3 1




KJUMATTBIK O3TEPY KAFTANBIHIA KAJAJAPIBI ATAITAHYFA
JAUBIHJIAY YIUIH YJTTBIK ’KOBA KYPY KAJKETTLIIT'T MOCEJECIHE

Aiirya Hacupaunosa

Anparna. KinuMarTeiH e3repyi - Oysl enmepiaiH IIeKapachlHaH IIBIFAThIH jkahaHIbIK
npobJieMa KoHe OHBIH TEpiC cailfgapblH THIMAI koto ymriH 2015 xpiigan 6acTar QJIeMHIH
197 eni, onsiH imiaae Keipreiz PecniyOnukace ga 6ipiktipingi. KoponaBupyc smuaeMuschl,
OHBIH 9KOHOMHUKAJIBIK JKOHE JICYMETTIK TYPaKChI3IbIK TYPIHIET1 callIaphbl CUSKTHI YAKbITTHIH
KYTIIETEH ChIH-KaTepJiepiHe OailIaHbICTHI oJieM OOJbKaHOAWTHIH OoJibl. Makaiana IIyFbil
KJIIMMATTBIK ©3repicTep Ke3inae KeIpFpI3cTanapl KYTETiH OopKamaap Typasbl, Kaxasap MEeH
aybUIIapabl )KaHa ChIHAKTapFa TaibIHayY YIIIH VITTHIK OaF1apiiaMaiap KaObluiaay KaKeTTiTir
TypaJibl AU ThLIaAbI. BipieCckeH SKCIIeIuIIMsIIap TYPIHACT] XaIbIKapaiblK bIHTBIMAKTACTHIKTHIH
©3CKTUIIT, Kajajapabl KIMMATThIH ©3repy caijapblHa Oelimaey OOWBIHINA FHUIBIMHU
3EpPTTEYIEP PECYPCTAPbIH JKETICIICUTIHIIrN asChlHIAa aWKbIH KopiHeml. byn TakpIpbIn
aJIaFrbl OHXXBUIIBIKTApAAFbl Kayilci3 eMip/li KaMTamachl3 €Ty JKOHE JaMy BEKTOpJIapbliH
KAJIBIITACTHIPY OOMBIHIIA FAJIaMJIBIK KYII-JKITep/li OaFbITTAaWTHIH BIHTBIMAKTACTHIKTBIH OEpiK
HET131H KajJabl.

Tyitin co30ep: knumammoly o32epyi, MYPaKmvl 0AMY, HCACHLL KAlAd KYPbLIbICL, IKOLOSUSLIBIK
Kanauap.

K BOITPOCY O HEOBXOAUMOCTH CO3JAHUA HAIIUOHAJIBHOT' O
INPOEKTA 110 IOAI'OTOBKE I'0OPOA0OB
K AJAIITAIIMUA B YCJIOBUAX UBMEHEHUSA KIINMATA

Aiiryn Hacupaunosa

AHHoOTauus. M3Menenue kimMara - rio0anbHas mpobiieMa, BEIXOAIIAs 3a IPEIEIIbI CTPaH,
U U1 9QPEKTUBHOTO YCTPAHEHHS €€ HEeraTUBHBIX mocneactsuii ¢ 2015 roga oObeqMHUIICH
197 crpan mupa, B ToM uncie Keipreizckas Pecnybnuka. Mup cran HenpenckasyeMbIM W3-
32 HEOXKMJIAHHBIX BBI30BOB BPEMEHH, TAKMX KaK SMUAEMHsI KOPOHABHpYCa, €€ MOCIEACTBUS
B BHJE DSKOHOMHUYECKOW W COLMAIbHOM HECTaOWIbHOCTA. B cTarbe paccka3bIBaeTCs
0 NPOTrHO3ax, KOTopble >XIyT KbIprei3cTaH B ciydyae pe3KMX KIMMATUYECKUX W3MEHEHUH,
¥ 0 HEOOXOJUMOCTH MPUHATHS HAIIMOHAJIBHBIX MPOTPAMM TIO TOATOTOBKE TOPOAOB M CEN K
HOBBIM BbI30BaM. AKTYaJbHOCTb MEKIYHAPOJHOTO COTPYAHHYECTBA B BHJIE COBMECTHBIX
AKCIEIUIMN, HAYYHBIX UCCIEHOBAHUM O aJaNTallMU FOPOJIOB K MOCIEACTBUIM U3MEHEHUS
KJIMMaTa OueBUAHA Ha (HOHE MPOTHO3ZUPYEMOTO ACPHINTA PEecypcoB. ITa TeMa 00ecrneuuT
MIPOYHYIO OCHOBY JJII COTPYAHHUYECTBA, KOTOPOE OyAeT HAMpaBlATh ITI00ATbHBIC YCHIIUS TI0
o0ecrieueHnI0 O€30MMaCHON KU3ZHEACSITENbHOCTH U pa3paboTKe BEKTOPOB Pa3BUTHUSI B TEUECHUE
CIIEIYFOIIUX JICCATUIETHM.

Kniouesvie cnoea:  usmenenue — xkaumama, — ycmouyugoe — paszgumue, — 3eleHoe
2padocmpoumenbCmeo, IK020pood.
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Introduction

The relevance of the article lies in the
upcoming problems that can be expected in the
country due to natural and climatic changes.
The territory of the Kyrgyz Republic is 93%
located in the highlands, where construction is
limited due to high seismicity, unpredictable
geophysics, geodynamics (mobile terrain) and
lack of research. Of these, 7% of the territory
is occupied by cities and settlements, as well
as arable land being cultivated, gardens being
planted, and new facilities being built. Only
20% of the territory is suitable for comfortable
living.

Urbanization around the world is progressing
at a rapid pace. It is predicted that growth
is already leading to an exponentially high
increase in resource intensity, and Kyrgyzstan
significantly exceeded its average values in the
region in 2016. "Material resource intensity
of Kyrgyzstan amounts to 7.9 kg/USD. This
is almost four times higher than the ESCAP
regional average of 2 kg/USD. These trends are
similar to the intensity of energy and water use:
the energy intensity of Kyrgyzstan (measured
in kg of oil equivalent per USD 1,000 of GDP)
equals 206.4 compared to the ESCAP average
of 133.6, and the water intensity (measured in
m3 per US dollar) in Kyrgyzstan is even more
extreme and exceeds twenty times the ESCAP
and sub-regional averages. Water capacity
(in m3 per US dollar): the ESCAP average is
0.11, the average for the North and Central
Asia sub-region is 0.11, while in Kyrgyzstan
it is 2."[1]. Consequently, trends in resource
requirements and resource efficiency directly
related to urbanization imply the regulation of
the consumption of urban life support systems
and the importance of actions related to their
management, monitoring, accounting, and
quality.

A city is an economic unit and a "living"
organism with the intersection of multi-
layered interests requiring systematic research,
integrated solutions and synergistic thinking
in the management, planning, design, and
organization of territories. According to UN-
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Habitat, in 2013, cities, which account for about
55% of the world's total population, generated
about 80% of the world's GDP. The World
Bank report on Competitive Cities for Jobs and
Growth: What, Who, and How shows that Baku
(Azerbaijan), Almaty and Astana (Kazakhstan),
Bishkek  (Kyrgyzstan), and  Tashkent
(Uzbekistan) grew faster than their national
economies from 2005 to 2012. In many cities
around the world, the contribution of urban
areas to national income is more significant
than their share in the national contribution[2].

By 2050, the world's population will reach 10
billion people. The general problem will be the
need for the resources such as water or healthy
food sources, for which the lack of arable land
is one of the urgent global problems that need to
be addressed today. At the same time, there are
obvious signs of irrational nature management -
development through new land development, the
use of natural resources and new construction -
which usually occurs at a low scientific and
technical level and leads to the impoverishment
of natural resources. Clear examples are arable
land and pastures that experience anthropogenic
and climatic ecocide, and some facilities that
are being constructed without taking into
account the natural conditions of Kyrgyzstan.
The territorial and spatial growth of cities and
localities is going horizontally — they broaden
at the expense of adjacent territories, previously
massively occupied areas. There is no multi-
factor assessment of the entire territory of
the country, which was previously taken into
account in the Soviet general schemes and
projects of district (regional) planning.

The analysis of the strategic documents of the
Kyrgyz Republic shows that various programs
and projects were adopted to improve life in the
country. In 2001, in order to stabilize the social
and economic development of the republic,
there was adopted the State Concept for the
Development of Small Towns and Urban-Type
Settlements of the Kyrgyz Republic to equalize
the disparity in development. The transition
to a new form of economic development and
decentralized management in the result of the
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restructuring of large industrial facilities as
the main city-forming factors in all cities and
urban-type settlements caused, first of all, the
loss of jobs and a high level of unemployment,
which led to a decrease in the standard of living
of people, which in turn increased migration
processes. The analytics of 2001 showed that
in small towns of the republic there was a real
danger of outbreaks of infections of certain
diseases that belong to social ones, such as
tuberculosis, brucellosis, intestinal infections,
etc." After the "restructuring", the country is
almost unable to "get up from its knees". In
2009, the concept of the state regional policy
was approved in the Kyrgyz Republic, but for
2021, the disproportions in the growth of cities
remained with 82% of rural localities remain
subsidized. In 2017, the concept of the regional
policy of the Kyrgyz Republic for 2018-2022
was approved. In 2013, "the priority directions
of adaptation to climate change in the Kyrgyz
Republicuntil 2017 were approved." Since 2016,
the Kyrgyz Republic has become a member
country of the global Partnership for Actions
within the Green Economy (PAGE) initiative.
In 2019, the Program for the Green Economy
Development in the Kyrgyz Republic for 2019-
2023 was adopted, approved by Government
Resolution No. 605 of November 14, 2019, in
the Green City section of which it was proposed
to develop sustainable green urban planning [3].
The Green Economy Program of the Kyrgyz
Republic has identified seven priority areas:
1. Green energy; 2. Green agriculture; 3. Low-
carbon and environmentally friendly transport;
4. Sustainable tourism; 5. Green industry; 6.
Green cities'; 7. Waste management. Support for
the transition to a green economy in the Kyrgyz
Republic is provided through: 1. Sustainable
financing; 2. Fiscal stimulation; 3. Sustainable
public procurement. Program for the Green
Economy Development of the Kyrgyz Republic
for 2019-2023, in the part of action plans for the
Green City section, introduced new concepts,
terms, inclusive procedures and modern design

methods as measures for implementation. Their
implementation can significantly develop the
city'spolicy to improve the management of cities.
The implementation of the green cities (eco-
cities) principles provides for improvement in
the fields of planning, management, regulation
of urban and regional territories. High-quality
and safe development of the urban environment
infrastructure will provide a stable system of
factors aimed at identifying the potential for
self-organization of cities [4] [5] [6] [7].

The concepts and strategies of the Green
Country-Green Urban Development macro-
system are also focused on the goals of
sustainable development. Thus, the object and
subject of the research are new models of cities,
strategies and concepts of eco-cities, proposed
by us for the identification of architecture and
urban planning in the expected natural and
climatic changes, where new approaches will
be required in models of life arrangement,
concepts of economy, urbanization, search for
concepts of form and space of architecture, as
well as in the design of lifestyle in mountains.

Research Methodology

The methodology of the research was
determined by the source material of an
interdisciplinary nature. The synergetic method
is relevant for overcoming the fragmentation of
modern science, for recreating a holistic vision
of the Image of the World in enriching science
with new concepts. The objects of the research
are synergetic. It is proposed to reveal the
abilities for self-organization and self-support
of urban life support systems and to choose
the concepts of sustainable development of
eco-cities in the mountains in the conditions of
climate change. The synergetic method allows
for long-term forecasting. Currently, we use
development scenarios in graphical, visualized
models.

The analysis and comparison within the
framework of this scientific direction of
publications related to the problem under

! The results of our research, recommendations, goals and objectives, measures and solutions were implemented in the Green
Economy Development Program in the Kyrgyz Republic for 2019-2023 in the green city section as the priority direction of the

Government work (author's note).
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consideration in order to identify signs are
also recorded in the following procedures:
1. Summary analysis, drawing up diagrams,
indicator matrices, summarizing the results of
the research. 2. Forecasting and search for new
values in architecture in line with the theory of
"synergetics" based on the revealed patterns
of object formation, in experimental projects.
The territorial boundaries of the research are
located in the Kyrgyz Republic.

Forecast of the future problems that can
be expected in the territory of the Kyrgyz
Republic in natural and climatic changes

The expected climate changes are going
to be unfavourable for the national economy
(primarily for agriculture), health of the
population and natural ecosystems. The third
National Communication of the Kyrgyz
Republic on the UN Framework Convention on
Climate Change [8, 57] revealed the following:

1. "Adaptation to climate change is a
necessary element of action, since, given the
volumes of greenhouse gas (GHG) already
released, climate change will continue in the
future under any emission scenario. In addition,
the climate changes already observed require
adaptation measures." The expected climate
changes are going to be unfavourable for the
national economy (primarily for agriculture),
health of the population and natural ecosystems.

2. Inventory of anthropogenic emissions
The total GHG emissions in 2010, taking into
account the net emissions in the LULUCF'
sector, decreased by more than 2 times and
amounted to 13046 Gg of CO2-eq. compared
to 28,712 Gg of CO2-eq. in 1990. After a
sharp drop in 1990-1995 (coinciding with
the shutdown of industrial enterprises), the
total GHG emission for the Kyrgyz Republic
slowly increased, but even in 2008-2010, it was
significantly less than the level of 1990 values.
The total GHG emission in 2010 is only 45.4%
of the 1990 emission. For individual sectors,
the decrease in emissions was: Energy — 66.8%,
Industrial processes —41.8%.

! LULUCEF - Land use, land-use change and forestry
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3. Distribution of total GHG emissions by
region, excluding effluents, across all sectors
With the exception of the "Solvent use" sector,
where GHG emissions are absent, the most
significant contribution to total GHG emissions
is made by Bishkek (more than a third of all
emissions) and two sectors of "Energy" and
"Waste". Then there are Chui, Jalal-Abad,
Osh, Batken, Issyk-Kul, Naryn, Osh and Talas
regions. All regions are characterized by a
significant contribution of the "Agriculture"
sector, while the contribution of the "Industry"
sector is significant only in the Chui
region.

Other materials on the actual data are added
to the above problems:

4. Theoretical and experimental results in the
forecasts for "global ecosystem thresholds due
to aridity” - the authors note that the increase
in aridity is major in climate change and shall
affect several components of the ecosystem, but
it is necessary to find out whether these impacts
will be gradual or abrupt [9]. Nonlinear changes
in the ecosystem in response to processes such
as grazing. Pressure or climate change forms the
basis of the desertification theory and is usually
demonstrated using mathematical models that
predict the presence of single thresholds in
certain structural attributes, such as vegetation
cover or spatial structure. "The increase in
aridity led to systemic and abrupt changes
in most ecosystem attributes that occurred
sequentially in three phases characterized by
sharp declines in plant productivity, soil fertility,
and vegetation cover/richness during aridity.
(1 - dryness index) values of 0.54, 0.7 and 0.8."
[9, p. 787].

It was established that the melting of glaciers
is an irreversible process:

5. Forecasts for the state of glaciers to date,
the glaciation area has decreased by 20%.
By 2025, 30% of glaciers will be gone. By
2100, there will be no glaciers left. With such
a negative scenario that change the natural
and climatic conditions, flora and fauna, the
economy will survive a severe blow.
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6. Maps on risks like landslides, mudslides
and flooding, breakthrough lakes, rockfalls and
avalanches, etc. show small changes.

7. The territory of the Kyrgyz Republic is
93% of the mountain, where it is impossible
to perform construction for seismic reasons,
due to mobile reliefs and in conditions of
unpredictable geophysics and non-exploration.
Under unfavourable climatic scenarios, almost
the entire territory of the republic occupied by
arable land falls into the zone of deserts and
semi-deserts, and with the melting of glaciers,
floods will occur in 7% of the valleys where all
cities and villages are built.

For example, on the territory of Kyrgyzstan
there are 750 lakes, reservoirs and small ponds
which occupy 3.4% of the territory of the
republic. Out of these, 16 lakes and 11 reservoirs
each have more than 1 km? of area. Mostly, the
lakes are located in the alpine zone, at the end
of the glaciers within the altitudes of 3000-4000
m. When the glaciers melt, they are potentially
capable of flooding settlements.

18 2 ’
oW |  mocoerare | HIoH | vERy HeeH

Figure 1. A fragment of a map of the Earth's
seismic characteristics. Almost the entire
territory of the Kyrgyz Republic is located in
the brown, most destructive zone.

8. The life of capital construction of
industrial, public, and residential facilities is 50
years, infrastructure goes for 30-40 years, and
they all have reached their service life limits.
The engineering infrastructure is 90% worn out
[4]. There is a threat of man-made accidents.

36

9. During the Independence, the country
has lost the position of an industrial country,
moving to an agricultural and commercial type
of management, and industrial, manufacturing
enterprises have become small and account
for 15%. Apart from water resources, mining,
light industry and tourism, the main city-
forming players are more than 10,000 small
and medium-sized enterprises. Thus, the
development of cities on an industrial basis is
already problematic.

10. According to the National Statistical
Committee, 72% of the population work in
agriculture and commerce, which is also an
indicator of self-employment. How will the
quality of the social map change, will it be
ready for the challenges of natural and climatic
changes, will it become adaptive and sustainable
to meet them?

11. The UN Environment Program with
the support of the Austrian government, is
implementing the project “Action to mitigate
climate change in developing countries
with vulnerable mountain ecosystems in
a (sub) regional perspective”. The project
aims to support mountainous countries in
five subregions (Central Asia, East Africa,
South Caucasus, Tropical Andes, and Western
Balkans) to integrate climate change adaptation
issues into their respective development
strategies, plans and programs. [10]. In this
project, a ranking was made according to the
current vulnerabilities to climate change in the
CA region and the potential impacts of natural
disasters (droughts, floods) which are among
the constraints to sustainable development,
such as: poverty, infrastructure development,
energy, agriculture and food security.

In September 2019, the UN hosted a Climate
Summit dedicated to the key areas “of greatest
importance to meeting the challenges of climate
change - heavy industry, natural solutions,
cities, energy and climate finance” [10]. In
May 2021, the UN Secretary General called to
action in against climate change, and stressed
that there is no time to waste in the fight against
climate change [11].
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Thus, the above factors provide sufficient
grounds for the relevance and the need for
special consideration by the program or national
project on the preparation of cities and villages
for climate change.

Justification

All factors of change on the territory of cities
are considered in a synergistic combination - in
the “living organism” of the city, in life support
systems and their environment, the scenario of
which will be strikingly different from the 11
negative factors of climate change and actions
to mitigate them taken separately above.
Multi-factoral influences and interactions on
climate change require scientific research,
modeling, development scenarios, forecasting
at experimental sites or on the territory of a
particular city in order to avoid the long-term
negative consequences of urbanization.

Taking into account climate changes, climate
control systems are being introduced into some
modern cities. New models of cities are being
built and the format of cities is changing, one of
examples of such cities is Masdar City in Dubai
[12]. Masdar City can be attributed to a small
copy of the cities of the future.

In the absence of an array of scientific
papers on the topic of the article, we can, in an
empirical vision as an assessment, observation,
or experience, assume that in high-mountain
natural and climatic conditions, climate change
in cities and towns will have a noticeable
effect on life. For example, in Kyrgyzstan,
water resources are glaciers, so all valleys and
gorges have rivers and streams from high-
mountainous, often breakthrough lakes, and
all cities and towns are located inside these
valleys. According to negative development
scenarios, the presumptive graphic modeling of
situations will show mudflow, seismic activity,
and then a partial flood of cities during the
melting of glaciers. Since the valleys and gorges
where cities are located will partially flood, the
question of the need for the construction at
higher elevations where seismic or unpredictable
geophysics are active will arise. In addition to
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that, the geodynamics of landscapes has not been
studied enough. Subsequent forecasts predict
drought and desertification of territories, that is
why now constructions should be designed for
arid climate, with other regulatory and technical
requirements for construction and general plans
of populated areas. But in Kyrgyzstan experts
are unaware how to build in high mountains
and in conditions of desertification, which
means that the priority of problems in scientific
research should be focused on construction in
previously unexplored conditions, as well as
reconstruction of cities, with possible scenarios
of floods and droughts. Kyrgyzstan is a source
of the world's fresh water reserves. It is a source
of water for countries located in the lower
reaches. Therefore, the problems predicted for
Kyrgyzstan will affect and have consequences
of regional significance.

The main results of the study are as follows:

1. Natural and climate changes, the change
of flora and fauna should be comprehensively
studied in several development scenarios in
the main areas of the organization of life, such
as cities and settlements. For this purpose, it
is advisable to introduce national programs
or projects to prepare cities and villages for
climate change. There is a need to adapt urban
policies towards creating safe living spaces and
resource efficiency of life systems, and prepare
adaptive systems for human beings.

2. The world has become unpredictable due
to unexpected shocks like covid-19, socio-
economic, environmental and climatic changes.
In the Kyrgyz Republic, every third person lives
below the poverty line and about 60% of the
population and at the potentital risk of joining
the first group. Under certain sufficient external,
internal, including climatic circimstances, the
possibility is increasing. In a developing country
that is weak in terms of socio-economic indicators
the priority issues that should be addressed are
forecasting, anticipation of negative scenarios
and planning to overcome them. The world's
leading experts has come to the conclusion that it
is impossible to predict the future, but the future
can be designed and agreed to be implemented.
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In this sense, it is best to start designing the future
in advance, taking into account the maximum
development risks.

The foundation for eco-cities should be
laid today

The term of capital construction is 50 years:
what is being built today should stand for 50
years. But even today, negative development
scenarios predict floods and then the onset of
low water, until the disappearance of glaciers
by 2100. This means that we need to build a
large number of dams and reservoirs, while
city models should have a new format. The
mountainous Republic has limited opportunities
for transport mobility due to its landscape, so
one of the main systems of organizing cities and
localities shall preferably be oriented towards
self-sufficient, autonomous (like the cantons in
Switzerland), environmental development and
appropriate infrastructure with the digitalization
of the environment.

Taking into account the fundamental
changes in the natural and climatic conditions
in the long-term periods, the question of the
security of territories shall be raised, requiring
models, strategies and forecast scenarios for the
development of the Future.

Conclusion

It is necessary to initiate and submit
proposals to international research centers,
foundations, and institutes on cooperation in
the field of scientific research on preparing
cities and villages to adapt to climate
change.

We understand that we need both global
and regional efforts of institutions for scientific
and expert cooperation in order to preserve
the resources and adapt cities and localities
not only in the Kyrgyz Republic. Currently,
the National Institute for Strategic Studies
of the Kyrgyz Republic is working on a new
scientific direction: Strategy for the Kyrgyz
Cities Development in the Context of Climate
Change.

Source of Research Funding

Source of research funding is the project:
UN Partnership for Action on a Green
Economy Initiative (UN PAGE), a contract
of the National Consultant on Green Cities
of the UNDP in the Kyrgyz Republic. The
research was carried out within the green city
topic; the topic of the article was not directly
funded.
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