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GOALS AND FEATURES OF HYDROPOWER, INCLUDING SMALL HYDRO POWER
IN TAJIKISTAN

Annotation: This article presents research analyzes and materials on the purpose and
characteristics of hydropower, including small hydropower in Tajikistan, the hydropower
potential of large and small rivers, diversion and main canals, large and small artificial and
natural reservoirs of the republic and the feasibility of their use for construction of large and
small hydroelectric power stations, the gradual development of hydropower in Tajikistan against
the backdrop of a decline in the level of development ofopydver in certain developing
countries of the world, aging and wear and tear of many hydroelectric dams in countries around
the world and the need for their reconstruction and repair, as well as the feasibility of
developing small hydropower in the worlddaincluding the Republic of Tajikistan, economic,
social and environmental advantages and disadvantages of small hydraulic power plants
(SHPP) compared to large hydraulic power stations (HPP).
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The authors, based on an analysis of data from the MinftrizEnergy and Water
Resources of the Republic of Tajikistan and the Office of Water Basin Associations in the region:
of Tajikistan, recommend effectively using the practically untapped hydropower potential of
irrigation canals with a total length of morthan 29,000 kilometers, including about 200
derivation and main canals of the country's total 858 kilometers long for the construction of
small hydroelectric power stations, mikoGEI and mini hydroelectric power stations [3]. If this
issue is resolved pdsiely, such power plants can be used to supply energy to settlements and
reservoirs adjacent to these canals. And also, it was proposed to use an analysis of energ
technology systems ETSAP, prospects and technical and economic indicators of small
hydrgpower in the process of design, construction and operation of small hydropower plants in
various regions of Tajikistan.

Keywords world hydropower, hydropower, small hydropower, the first hydroelectric
power station built, hydropower reserves, large andlsnivers, diversion canals, main canals,
water industry reform, Agency, Associations, Directorates, program, Strategy, economic, social
and environmental factors, greenhouse gases, environmental safety.
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METHOD AND WAYS OF OVERCOMING THE SHORTAGE
ELECTRICITY HPP OF TAJIKISTAN

Annotation. In this article, based on research, analysis and comparisons, material is
proposed on the state of the hydropower potential of Tajikistan, as the basis of the foundation o
the country's energy sector, the steady development of the production of dlemtecgy
generated at hydraulic power plants (HPPs), as well as methods and ways to overcome the
shortage of this energy and provide the population with and all sectors of the national economy
with hightquality and relatively cheap electricity, researchterals, including the method of
using lowpower light bulbs for the purpose of efficient electricity consumption, which has
helped to save annually from 900 million to 1 billion kilowattrs of electric power since 2010
energy, the use of renewable epersources such as: coal, oil, gas, solar energy, wind and
biogas, the use of one of the other ways to overcome the shortage of electrical energy, which |
the transportation of electricity from other neighboring countries, the construction of new
hydroeletric power stations, reducing and overcoming the shortage of electrical energy due to
energy saving.

Based on the analysis of data from the country's statistical bodies, the authors of the
article recommend that in the process of overcoming the shoafgkectricity and saving it,
using world experience in determining the living standard of the population based on human
purchasing power parity (PPP) [6] for countries whose economies are in a transition period
(using the example Tajikistan), has a pesitiresult. For example, if in 1991 the PPP in
Tajikistan was $970, in 2001 it was $1170, and in 2011 it was $2497, then this figure in 2021
was $4288, which is more than 2.9 times more than official statistics. This can be observed in th
fact that in Tajkistan currently, with one average monthly salary (the average monthly salary in
July 2022 was 1711.3 somoni) you can buy 6455 kWh of electrical energy, which is more thar
the same indicators for the population of countries such as Belarus, SloveniaaESmech
Republic, Portugal, Poland, Slovakia, Hungary, Latvia, Lithuania, Bulgaria, Romania and
Moldova.

Keywords potential water energy reserves, fuel, electrical energy efficiency, coal, oil, gas,
solar energy, wind and biogas, energy losses, eneaging, purchasing power parity (PPP),
electricity tariff, energy development.
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O dzdzts Is Oy@te : BOStsdzOd BOL S EZte BO Odzs3O0Od3OdzHt o (
Bddescts BO cOdzdzd IsOtecd® cOndiidd Bdzcts B OtctcOft

HtOtW Oniit 90 MOBOWOdsS dd + daj e dw HOt NIzdic
dZzZsdc O¢C Oh t | Msr sdgHdd &z8c fiMBPW D ssls wC j OL
BetsmMdted MscO BO cdMmtsB d3j tO9o OH . 1 Otetsd B Otels C
HOte Bddzsc s YBtcOcldsQftccrtafjyLrH d djLi dactas@@ i3d © dzdekP tcm
CodmMstezCIsdeat Yy h O¢ dzB©Odae djts sz g PHEzts@@c dzg " Oo

I Ot BOStskZOd &OLSCEte ISOcdkzddzd "OCdBOdHdd ¢
hOCdzd IsOtccdd HOotOhOCdZz 960 yYtstcCkzdzn O OC dzd B O
mMoteW Od BOMsc Ols CodemiOezC e Od " S tzs®gt ,6 j t
d3J B ®dzH . BBRsS HOte hOCdzctsd cjtsd3jlsteddPL HE@AteBL
IsOtcc B OdzH t 90 ntBOntelkzL sted d ckzntOc s HOt O
Zsdc OC Ot dBOMtsc Ols O LZZHOA fiy Istzd d3 ic Hzdh ds@icC .15 t6 15

zOCdzd COdztsdaf Oc dzid B dzets B tsh OHY, dzj Be@ td t8 d) O dBst
BzotsWdad d&BO2mMOH OMfls. [ Otc ddz hOCdzd ¢ j s3] Istec
Ldzjteedw 90 cOd3 OL dzdctsLd MOtW O d&OMEBEC Ok Cc €1
nNsBOntsekzLsicdd cbknteOcts BEkttH ~ OCc OH § OtcH.

SsOdzdHo sy O ONnit o O din OdsRjctOHZS"S, Cc Odzdzd IsOte
wWCedzzrlsnts?2,c dg@iGea@islstczC Mdwvecsd dqctslsOeat, dsdcO

[EYOHHJ®R®)) OzO"sd BOdZOdH B OtHBh IsOddz
dmlsji ddsdzd L dzgj ecd¥ Yy HOtt MOtsMOwd §
YOORuOE etcdd uvisi dSdMmssdz ©” OgdwIsd d3O~R

10fnf OL BO ddiL s ttOMdHOdd bOSdzzdzd Nk
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DEPENDENCE OF ENERGY EFFICIENCY OF BUILDINGS ON THEIR SPACE AND
LAYOUT SOLUTIONS

Annotation: This article examines and analyzes the connection and dependence of the
energyefficiency of buildings on their design and spatanning solutions.

Energy saving and efficiency in the Republic of Tajikistan, especially in the design,
construction and operation of buildings and structures, is considered one of the most important
isstes in modern industry. To overcome the problems of energy conservation in buildings, many
architectural and structural measures are used, including correct volumetric, design and
structural solutions or beneficial building design.

In this paper, the anadys of the geometric shape of buildings shows that round and
equilateral quadrangular structures are better than other geometric shapes in terms of energy
saving and space saving of surrounding structures. However, in the geometric shapes of a circle
and asquare rectangle, from the point of view of the layout and location of premises, the
requirements of current standards, the design is inferior to a certain arba premises.

The largefaceted building shape is suitable for designing enef§gient buildings. In
such a geometric shape of the building, the designer benefited both from the point of view o
energy saving and from the point of view of saving the area of surrounding buildings, as well as
from the point of view of the arrangement of thenpises.

Keywords Energy saving and efficiency, structusadlumetric solution, shape,
integration, area, enclosing structures, designer, civil buildings.
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STRATEGIC APPROACHES TO WATER RESOURCES MANAGEMENT

Annotation:. A Wat er i s l i feo says a popul ar pr
importance of water in our region; what could be more valuable than life? Nothing, so water is a
valuable gift of nature for us. This is when no expenses are spent on the protectiatiofor
and transportation of water resources. In the near future, water shortages in certain parts of the
world will become one of the most important problems requiring immediate action if adequate
methods of water conservation and rational water use atefound. Today, a movement is
actively forming in support of such an approach to water resource management and
development, which is more focused on human needs and is comprehensive. which current
exist

Keywords Water conservation, integration, managent, water resources, actions, water
use, development, reclamation, underfunding, rehabilitation, restoration, groundwater, level and
salinity of the soil profile
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ANALYSIS AND ASSESSMENT OF THE EXISTING SITUATION OF
MANAGEMENT, USE AND PROTECTION OF WATER RESOURCES IN THE
ZERAVSHAN RIVER BASIN

Annotation. The article presents the results of studies on the state of the Zerafshan River
basin, analyzes the natural, climatic conditions and irrigation features that influence the process
of formation and use of river flow. Water consumers and water users of the basin are identified,
and some characteristics of the crop areas of the basin are given. Various measures are
recommended to eliminate existing water problems.
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RATIONAL USE OF WATER WHEN GROWING COTTON IN THE DANGARINSKY
MASSIF CONDITIONS

Annotation. The article presents the results of many years of research-@IA® on the
development of a rational irrigation regime for cotton on typical gray soil of the Dangara
massif, ensuring high and higtuality yields of raw cotton with economical use ofgation
water. An optimal irrigation scheme, watering and irrigation standards for cotton have been
established.

Keywords:irrigation regime, irrigation scheme, irrigation norm, irrigation norm, raw
cotton, yield.
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Annotation: The article provides an overview of the genesis of drip irrigation
technology and its practical implementation in Xinjiang. Significantly, substantial
advancements have been achieved in the realms of water conservation and salinity contro
theory, the innovation and production of pivotal drip irrigation equipment, and the
establishment of a robust quality and efficiency framework. Nevertheless, challenges persist in
the development of drip irrigation technology in arid regions, chiefljnsteg from water
scarcity and soil salinization. To address these issues, wateng and diversion initiatives
have been introduced to bolster the available water resources for agricultural purposes.
Furthermore, the cultivation of drough¢sistant cropvarieties, the expedited creation of
high-quality farmlands, the implementation of sediment gradient management systems, and the
adoption of novel irrigation paradigms collectively offer innovative avenues for advancing
drip irrigation technology and prooting waterefficient agriculture in arid areas.

Keywords:Drip Irrigation, water-saving irrigation, grain crops, cotton, specialty fruits
and forests, efficient use of water resources, water conservation and salt control, quality and
efficiency improvemen

1. Introduction

Within the context of the evolving global climate, arid regions confront ever
more pressing water resource constraints. Xinjiang, as one of China's paramour
arid regions, boasts abundant light, warmth, and arable terrain. It serves as
crucial grain reserve stronghold, a hub for-tigg commercial cotton production,
and a center for the cultivation of distinctive forests and fruits. Nevertheless,
Xinjlang grapples with the constraint of being landlocked and contends with
meager annugbrecipitation, registering at less than 200 mm, which accounts for
approximately 47% of China's average precipitation. In tandem, evaporation rate:
exceed 1,000 mm. A stark dichotomy emerges when considering that Xinjiang's
agricultural water consumptiortasids at a staggering &l[1, 2]. In light of this
formidable challenge, the quest for water management technologies that are bot
efficient and sustainable takes on paramaiugrtificance]3].

Drip irrigation coupled with precision fertilization technojogstands
prominently as one of the most advanced methodologies for achieving precision ir
water conservation and precise delivery of fertilizers. It delivers the requisite water
and nutrients to crops through drip irrigation infrastructure, confining thethmn
the effective root zone of the crop. This precision allows for meticulous control
over the regulation of water and fertilizer. The origins of this technology can be
traced back to Israel, and it has found widespread adoption in more than 8(
countries and regions across the globe.

In the arid expanse of Xinjiang, where drip irrigation technology has been
deployed extensively and early, a wealth of experiential knowledge has beer
garnered. Notably, the Xinjiang Production and Construction Corps corechenc
largescale implementation of drip irrigation technology in 1996, propelling the
rapid evolution of watesaving irrigation practices within the Xinjiang Uygur
AutonomousRegion[4]. As of the conclusion of 2018, the cumulative area under
drip irrigation technology deployment in Xinjiang had reached an impressive 3.53
million hectares, encompassing over 60% of the national drip irrigation footprint
(Fig. 1). This accomplishment has given rise to a contemporary precision
agriculture technology ecosystemntered around wateonserving drip irrigation
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technology. Our analysis of the efficacy of this technology's application furnishes a
scientific foundation and pragmatic guidance for the management of water
resources and the development of agriculture injiahg and analogous arid
domains across China.
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Fig. 1 Agricultural areas irrigated with different approaches, showing the
transition to watesaving technologies in Xinjiang.
2. Innovation research and development of drip irrigation technology in arid
areas

Xinjiang has emerged as a global frontrunner in the realm of \sateng
irrigation, with a focal point on drip irrigation, encompassing an expansive area
exceeding 4.33 million hectares. This remarkable achievement has beer
accompanied by a susted uptick in grain production, substantial enhancements
in cotton production (accounting for 90.2% of China's total cotton oUlfpLg),
both in terms of quantity and quality, and the ascension of specialty fruits and
forestry products to preeminence ihe market. Within the arid precincts of
Xinjiang, irrigated agriculture has coalesced into a drip irrigation technology
framework distinguished by regional characteristics.

Against this backdrop, our team has pioneered innovative approaches. We
introduceda "fertility + nonfertility" mechanism for water and salinity cont{@l,
tailored specifically for driprrigated wheat and replanted crops in northern
Xinjiang. Furthermore, for drirrigated cotton in arid regions, we have
ingeniously embraced metti® encompassing "fertility + nefiertility” and "drip
irrigation + culvert pipe drainage" for water and salinity regulation. Our study has
also elucidated the wateand salsaving irrigation system pertaining to drip
irrigation for specialty fruits andofests, thus offering invaluable directives for
irrigation management.

Within the precincts of the drip irrigation system, we have devised a
collaborative sediment treatment technology system. This pioneering system is
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proficient in filtering out more tha®0% of sediment, consequently effecting
significant reductions in water consumption and power dissipation. Moreover, we
have engineered a range of novel irrigators specially tailored for grain, cotton, anc
fruit cultivation, boasting flow indices ranginfgom 0.42 to 0.47 (Fig. 2). This
portfolio of irrigators has generated savings surpassing 40 billion CNY for
Xlnjlangs grain, cotton, and fruit cultlvatlon sec1[6r59]

- Sediment Gradient
N e Treatment
Technology System

5 4 Shaped high-efficiency
ing 2 equipment T i N

development is lagging behind fertilizer applicator

Water-saving drip rr gal on

system key Optimi: Anti-clogging
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| (Head loss reduced by more than 18%, fertilizer
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Asymmetric venturi fertilizer applicator
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filtration performance) (Head loss reduced by more than 33%) (Fertilizer uptake increased by more than 27%) (The fluid state index reduced to the 0.45~0.49 range, and anti-
Automatic backwash filter Discrete runner stack filter Double throat venturi fertilizer applicator clogging performance improved by 25-43%)

Fig. 2 Teardeveloped filters, irrigators, fertilizers and an innovative sediment
gradient filtration system.

Our research endeavors yielded a waelfined water and fertilizer
management system tailored to the requirements ofimigated wheat and
reseeding crops. Additionally, we introduced an integrated model designed to
enhancewater conservation and efficiency in the context of -tirigated cotton
under the canopy. Notably, when maintaining an irrigation volume to nitrogen
application ratio of 2.77, soil nitrate nitrogen achieved a more even distribution
across the root zonsignificantly mitigating the impact of strg$8]. Furthermore,
we established a pivotal technological framework aimed at conserving water,
augmenting quality, and bolstering the efficiency of specialty fruits and forest
crops in arid regions. Our findingdso unveiled a distinctive "bimodal” nutrient
demand pattern among crops subjected to drip irrigation.

3. Problems in the application of drip irrigation technology in arid areas

In accordance with the Xinjiang Total Water Consumption Control Program,
it is imperative that by the year 2030, the Corps drastically curtail its overall water
usage to a level below 11.09 billior? mith a particular emphasis on reducing the
share of water allocated for agricultural purposes to less than 85%, equivalent t
9.4 billion m®. As matters stand today, the Corps' factual agricultural water
consumption has already surged to 12.1 billioh unveiling a conspicuous water
resource deficit amounting to 2.7 billion®mAligning with the national strategic
imperatives, the @ps anticipates a requisite expansion of 100,000 hectares of
agricultural land, demanding approximately 300 milliohahwater. In 2023, the
Corps is committed to supplementing its arable lands with 67,000 hectares for
grain cultivation, with an analogeuaddition slated for 2024, cumulating to an

Perforated runner  Whirlpool energy dissipation

Tee type runner Diverter hedge
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approximate total of 267,000 hectares of newly irrigated terrain. This substantial
expansion will be made possible through land development, the reclamation of
fallow land, reseeding initiatives, and the adephagement of saline lands. In line
with a perhectare water demand of 7,500, ran additional 2 billion rhof water

will be indispensably requisite to facilitate these developments (Fig. 3).

=

(c) high river sediment content

Fig. 3 Main factors constraining the development of drip itiogawatersaving
agriculture in arid areas

4. Comprehensive Program for Water Security of Drip Irrigation in Arid
Regions of Xinjiang

4.1 Water Conservation and Diversification Program

Facilitating the expeditious establishment of extensive mountairnvoaseof
large and medium proportions constitutes a pivotal agenda. Furthermore, active
endeavors are underway to propel the preliminary initiatives for vast reservoir
projects aimed at water transference to the southern frontier. Simultaneously,
concered drive towards the construction of diminutive reservoirs is gaining
momentum. The execution of multifaceted schemes encompassing "coordinates
management of mountain and plain reservoirs for water preservation,” "attenuatior
of seepage and vaporization prain reservoirs for water conservation," and "silt
removal and augmentation of plain reservoirs for water preservation” augments the
retention capabilities of mountain reservoirs and optimizes the storage competenc
of plain reservoirs.

Bolstering the comprehensive modernization of large and medsgale
irrigation districts via overhauls and watgving innovations represents a
paramount initiative. Transformational projects like "Canal Wells for the New
Era,” "Canal Refurbishment,” "Sd#ressurizedPipeline Networks," "High
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Standard SmalCellar Sand Sedimentation Basins," and "Precision Automated
Monitoring of Water Quality and Quantity" have been diligently implemented to
elevate the hydraulic infrastructure of irrigation districts, with particefaphasis

on the rejuvenation of ultimate conduits and the construction of associated
amenities. These endeavors are aimed at assuring the optimal efficiency of th
farmland irrigation system (Fig. 4).
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Fig. 4 Water saving and diversification project'sgation water whole stream
supporting use system

4.2 Water Transfer and Expansion Program

An array of measures has been orchestrated to bolster water resource reserve
encompassing the construction of novel regulating reservoirs, the augmentation c
pre-existing reservoirs, the establishment of subterranean reservoirs, and the
judicious harnessing of groundwater. In tandem, regions endowed with recharge
friendly subterranean aquifers, commendable permeability, and substantive storag
capacity are identdid for the establishment of subterranean reservoirs.
Furthermore, areas conducive to groundwater resource amplification are identified
This comprehensive initiative, focused on storage expansion, is anticipated tc
contribute an impressive 900 millior’to the water resource inventory.

In the bountiful water realm of the Erie Valley, an intricate "power station
pumping station high-level pool- self-pressurized drip irrigation” system is in the
developmental pipeline. This system is poised to actudilzdnarnessing of water
resources in proximity to the irrigation of arid highland fields. Projections indicate
a substantial augmentation of water resources by 300 milfiqfim 5).

In parallel, cuttingedge methods such as "brackish water desalinatind
“chemical utilization of brackish water resources" have been adopted. These
methods leverage suitable brackish water desalination procedures and exlgng
equipment, including ultrafiltration and reverse osmosis, to harness brackish wate
resourcs exceeding 3 grams per liter. This groundbreaking initiative is anticipated
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to bolster water resources by an impressive 1.3 billich either through
augmentation or preservation.

reservoir

upper basin
power station building

farmland

generator set water pipeline
8 e {ransmission equipment / h l
)(h\\ V // !

.\._.:: g / / ! ‘ |

', water pumping station /// ////

valley
water '
source

Fig. 5 Detailed engineering scheme for transferring water from lovwgtolavel

Through the adoption of technical measures such as "desalination of brackist
water and chemical utilization of brackish water resources”, and the use of
appropriate brackish water desalination treatment processes and equipment, su
as ultrafiltraion and reverse osmosis, brackish water resources greater thd 3 g L
are being developed and utilized. The project is expected to add or save 1.3 hillio
m® of water resources.

5. New ideas and initiatives for the further development of drip irrigationand
water-saving agriculture in arid zones

To further advance the sustainable development of drip irrigation and- water
saving agriculture, we must embrace novel concepts and initiatives:

(1) Leveraging Modern Bi®reeding Technology: Collaborative efforts
between scientific research institutions and enterprises should be harnessed
harness exceptional genetic resources characterized by drought resistance al
salinity tolerance. This can be facilitated through the comprehensive utilization of
modern biebreeding technology.

(2) Expeditious Expansion of Higltandard Farmland: There's an imperative
to expedite the construction of highandard farmland while progressively
elevating the status of all permanent foundational farmland to meestaigtard
criteria.

(3) Integration of Synergistic Control Systems: The integration of water,
fertilizer, and salinity control technology systems tailored to diverse crops is
paramount. This approach ensures a harmonious balance that optimizes cro
growth.

(4) Innovationin Core WatetSaving Equipment: Research and development
initiatives must focus on creating new, higarformance filters, fertilizers,
irrigators, and other essential core components for drip irrigation systems.
Furthermore, the establishment of a "thie®ne sediment gradient synergistic
high-efficiency treatment system," encompassing sand interception at canal head:
sedimentation ponrbtased purification, and pfump and pospump sand
filtration, is instrumental in promoting the sustainable util@at of water
resources.
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Considering geographic peculiarities, new irrigation paradigms such as
mountain reservoirgegulated sedimentation tarkslf-pressurized drip irrigation
and highstandard small cellaype sedimentation tard@mbined filterssmallt
flow pressurized drip irrigation have been championed. These innovative modes
aim to augment the intensive and economical utilization of water resources,
contributing to the sustainable advancement of wsdgimg agriculture.
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RESULTS OF STUDY OF APPLICATION OF DEEP AMELIORATIVE SOIL
LOOSENING
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Annotation: The article presents the results of letegm research on application of deep
ameliorative soil looseningand its influence on watgshysical properties of soil at the
beginning and end of vegetation period, as well as the structure of water losses for evaporation
infiltration and surface discharge during furrow irrigation. According to the results of thiy stu
it was revealed that at application of deep ameliorative loosening of soils the soil volumetric
mass decreased by-PR%, end discharge decreased by-2.6 times, and evaporation losses by
2.54 times depending on the surface slope.

Keywords deep amebrative loosening, furrow irrigation, watephysical properties of
soil, volumetric mass, porosity, water losses, evaporation, infiltration, surface discharge.

PROSPECTS FOR THE APPLICATION OF WATER -SAVING
TECHNOLOGIES FOR THE IRRIGATION OF AGRICULTURA L CROPS
IN THE REPUBLIC OF TAJIKISTAN

Nurzoda N.N.
Institute of Horticulture, Viticulture and Vegetable Growing
of the Tajik Academy of Agricultural Sciences

Annotation: The article presents the possibilities of using wagring technologies for
irrigation of agricultural crops in the Republic of Tajikistan and in developed countries. The
benefits of drip irrigation are also noted when comparing furrow irrigation. Afsussible
options for cooperation on this issue are provided.

Keywords:watersaving technologies, drip irrigation, food security, climate change.

Increasing the productivity of water use in agriculture to increase food
production in the whole world is a relevant direction. The total area of irrigated
land by regions of the world is 228.836 million hectares, of which the largest
irrigated area of 18909 million hectares is occupied by developing countries. In
developed countries, the irrigated area is 44.36 million hectares, in the leas
developed countries, it is 0.567 million hectares. Thus, the highest proportion of
the irrigated area is in deve@img countries (80.37%), followed by developed
countries (19.38%) and least developed countries (0.25%).

The growing scarcity of irrigation water and the lack of farm labor in many
countries require widespread wasaving and resouregaving irrigation
technology. In recent years, these countries have been rapidly developing watel
saving technologies such as drip irrigation, sprinkler irrigation, and the
modernization of furrow, and strip and check irrigation in cultivating individual
crops. As a resultsprinkler irrigation has increased worldwide, especially drip
irrigation, from 11 to 16 million hectares over the past decades.

Watersaving irrigation technologies in developed countries have been
applied on an area of about 26.0 million hectares, imatusiprinkling 20.9 million
hectares, and drip irrigation 5.05 million hectares, which is 58.5% of the total
irrigated area. Minimal use of watsaving irrigation technologies has been found
in the least developed countries such as Nepal and BurkinalRrddepal, with a
total irrigated area of 472 thousand hectares, sprinkling is used on an area of 50C
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hectares, that is, 1.1% of the total area. In Burkina Faso, on an irrigated area c
40,000 ha, drip irrigation is used on an area of 280 ha and spgrdklian area of
4,500 ha. At the same time, in Malawi, which belongs to the least developed
countries, on irrigated lands with an area of 55 thousand hectares, sprinkling an:
drip irrigation are used on an area of 48.6 hectares, which is 88.4% of the tota
area. The highest percentage of applicability of wséming technologies in the
irrigation of agricultural crops is observed in developed countries. In the USA,
with a total area of irrigated land of 23.48 million hectares, wsdgmng
technologies arapplied on an area of 16.10 million hectares, which is 68.6% of
the total area. So in Israel, with a total area of irrigated land of 231 thousand
hectares, sprinkling and drip irrigation technologies are used on an area of 230.
thousand hectares, which99.6% of the total area [2].

In accordance with the international classification, the following irrigation
methods are distinguished: aerosol (finely dispersed) moistening, sprinkling,
surface irrigation, subsoil (including drip) irrigatioand undergound irrigation
(subirrigation).

There are about 280 million hectares of irrigated land in the world, of which
approximately 85% is irrigated by surface irrigation (furrow and strip irrigation,
flooding, discrete irrigation and their various combinations)

The purpose of my introduction is to analyze the use of vea@ng
technologies fotthe irrigation of agricultural crops irthe world practice and to
determine the prospects for the introduction of these technologies in the Republic
of Tajikistan.

Currently, in Tajikistan, drip irrigation is used only on 4 thousand hectares, or
0.5% of the total irrigated area. However, in developing countries, the land arec
where wateisaving crop irrigation technologies are used is 30.22 million hectares,
including sprinkling 19.4 million hectares and drip irrigation 10.8 million hectares,
which is 16.45% of the total irrigated area.

It should be noted that in Tajikistan, depending on the-ealjmatic relief
conditions of the area, farms use various types of ve&aeng technology. For
example, having experienced in practice the effectiveness of drip irrigation,
farmers in the Tajik city of Tursunzoda decided to establish intensive gardens with
drip irrigation immediately on 40 hectares of rainfed hilly landhtiidd be noted
that this method has proven itself well and is widely used in other regions of the
Republic of Tajikistan.

Taking into account the peculiarities of drip irrigation systems, scientists of
our republic have carried out many years of experimem 2017, with the
participation of the President of the Republic of Tajikistan, the respected Emomali
Rahmon, scientists from the Institute of Soil Science, together with the Institute of
Farming of the Tajik Academy of Agricultural Sciences, at Agnosa LLC in the
city of Tursunzoda, on an area of 1 ha under drip irrigation, experiments were
carried out on cotton varieties Du#fi. Similar experiments were carried out in
Danghara and Dusti districts of Khatlon region. The yield of cotton variet}i-Dus
|z at Agrosanoat LLC reached 54.9 s/ha.
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The research results showed that in the conditions of the Hissor valley of the
Republic of Tajikistan, to obtain 55.0 centner/ha of raw cotton with drip irrigation,
an average of 3450 m3/ha of irrigation watenégeded. To do this, it is necessary
to carry out 31 irrigations every 3rd day, the irrigation rate is on average 110
m3/ha.

With furrow irrigation, according to existing recommendations, it is necessary
to carry out 7 irrigations with an irrigation rate&50 m3/ha. This will ensure the
production of 34.9 centner/ha of raw cotton. Drip irrigation makes it possible to
increase cotton yield by 138 times compared to furrow irrigation, reduce water
consumption by up to 51% and reduce labor costs for catittivation by 22.2
times.

Increasing crop yields based on the transition to new innovative technologies
is the main way to increase food production in modern conditions and the basis fo
the economic growth of farms. Drip irrigation is one of the wateting methods
of irrigating crops. It has a significant impact on the profitability of the industry.

It should be noted that in the Republic of Tajikistan, interest in irrigation of
cotton using Israeli technology began almost a decade and a halfsagarhj as
1991, the Israeli company Eisenberg introduced drip irrigation on the saline lands
of Kok-Kurak in the Asht region on an area of more than 200 hectares, where
groundwater was deposited at a depth of 2 m, and irrigation was carried out witt
waterfrom the Syrdarya River with a salinity of 1-2.5 g/I. As a result, the yield
increased from 2.7 to 3.7 t/ha. Similar work in the same year was started by
specialists from this country at the Kommunizm collective farm in the Danghara
region. However, th unstable soctieconomic and political situation in the
republic prevented the development of this promising technology.

An analysis of trends contributing to the introduction of watanng
irrigation technologies showed that the cheapest method afmoily additional
water volume was the introduction of wasaving irrigation technologies, which
amounted to only-3 US dollars for obtaining 1000°f water (Table 1).

Table 1 Weighted average costs for obtaining an additional 1006f mater, US

dollars.
) Methods Costs, USD
1 | Desalination of mineralized waters 1000N25(
2 | Rehabilitation of irrigation and drainage syste 800N100
3 | Territorial redistribution 750N200
4 | Wastewater treatment 120KN20
5 | Regulation of reservoirs 70N20
6 | Introduction of watessaving technologies 3N2

In the Republic of Tajikistan, we have [1]:
A Population growth in the region (
-2.5 km3;
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A Development of all sector s waefand he
increasing water consumption;

A Gl obal cli mate war ming, degradati
The deficit from the decrease in the water content of rivérs-3.0 km3
A Ilncreased water withdrawalitinbtie Af

Amudarya basin up to 10 km3;
A Extensive way of development of ac

A Large unproductive water | osses, I
and poor water accounting;

A Deterioration of infr&&0%Wucture coc

A  Weak economic and technical suppo

and low staff potential;

Perspective meliorative technologies in irrigated agriculture, based on
energy and resource saving, can significantly improve the uniformity oétiedg
area moistening, reduce unproductive irrigation water discharge, prevent irrigation
soil erosion, as well as ensure the efficient use of land, water and labor resource:
They can become one of the most important areas for increasing the
competitivenes of the agricultural economy.

Possible options for cooperation on this issue may be:

1. Development of investment projects for the dissemination of knowledge
about watetsaving technologies for irrigation of agricultural crops in educational
institutions;

2. Research of watesaving and soiprotective technologies of irrigation of
agricultural crops at the level of bachelor's graduation papers, master's theses ar
PhD:

3. Development of investment projects for the introduction of wsdemngand
soil-protective technologies for irrigation of agricultural crops during the
modernization of irrigation systems in the conditions of climate change and
shortage of irrigation water;

4. Research and implementation of ldemand and highalue agricularal
crops in order to increase the productivity of irrigation water.

Conclusions

When using innovative watesaving irrigation technologies, irrigation water
savings reach up to 50%, productivity increases b¥.52times, and labor
productivity by 2 tims. This makes it possible to develop new irrigated lands,
ensure food security and adapt to climate change.

References
1.1IzdzOlslsa c. G. ]l sHsmB jtoj 6O h dj Is
WWJSIlsde detsmls! dimtf sdz' L s Odaed W O BHT )
stesd Is jidz!, e 5. 44 . -2B.1
2.t 4 vuv. d., ¢p2IsBj Sts9 1. m. l sHtsMmB |
J dz MG s BLWQﬁ]BSszdzf" Cdz skzte. v OteOL M

M . [ zdzOlIs d G . v (BgaBuwrce hitg/@wvEcavimterO dz:
|nfo netfbk/damsafetyfiles/naurzalievpdf

80


http://www.cawater-info.net/bk/dam-safety/files/naurzaliev.pdf
http://www.cawater-info.net/bk/dam-safety/files/naurzaliev.pdf

lrtealrsuvRrRIZ Tt RIECVILVRC I Jrdeirtrd99zrRm v m

{t{dzZzl01RR #w[ [ 288 M 21[113M suvf?2vut 1

rr 1

¢ dzdzts Is Oy dfjls Ols ' j 1 to o dzj dzO0O o 5L sy detsfylsd ¢
sjRdsdzsEed?2 Hdv tstetsh fnj &z MSBsRBL W2 Mlse j dzdz
cOLodlsr 2 fteOdzOn. 1 hjise ® COfj dz dets@ ts
fcsdzdo O 6 BBtoLoHEMHAY.IS! MOC Yo jsL st dz’ | o Oted OdzlsT
HOdzdzs sz o s tesMmiz.

sdzs Yyjor g HEBE@OB jtcj ¢ O " Isj R dzsdzs e d 2,
ftosHtSo tsdz! Mise j dzdzOW B jL s Ofpdesfls: , L d3j dzj ded j €

d
R
d
d
tc J
Is

rot1 ¢y frR vovirRODR MU IJJLRCR 0T AGLOfIRR [
1RULOHBR MpIRrRR[ [JUR RYEgMEU [

O dzdzts s Ols I Ot RBOStsdO RS sddvisctsd dMisd¥ sHOd
BOttsd tBY tedd LdtsOlctsd ¢dhtseOteLt HOt NEdchk
59 OtcH O hzGOOAEENVJe d ¢ € Olhdzs @ 8| Bz ¢ Otc H Onlzdft Vs ! ¥ t
D2UOBHO hEZHOOMI. Rdaykzdddz dBSsdtslsd {fdodSdsdtso
h Iz K@i2H .

sOdzdHo sQEEsdzscdvcsd MO OCLZ&zOdHOd B,
sLkz3Ootstet, koOddtysdd daddds.

{lorRfO[?21 38 trrRrRE Jt1dzr1c ¥ Lreff1ry
10 RuerRf Juureg)l Juli1 T lurlod

smewd 1 .RrR., 1E&ZOSeO zZ.4., |kt aA. (¢
RdzmisdIlskzls L J digdzj H] d&zdV v OHYdEMES2 OC
dzO Iz €
O dzdztsls OYydwilsOl: j ftedejHjdd tejLbkd sOlr  dBd
dMMmdzj Hse Odzed2 d G tetsdL o s Bofjlsvosgddjeds IE o d3oml © dissQdsd 2 t
Stesh jddy f§oHhsddg] ydds 0 Ntk ¢ oW sde
I v wedzj dats, ylsts d&zOdetd hOw Lty 02 dshls! L jtkd
o dzOy dzsmis d Utsqar 70 d 80 % wtls 11 fHtwd ks dz

fsfmjoj ftod o dzOy detsfmlsid2 1f, 6yp/rc O 0 %y lstsls dz@ 6, 1 y/
Slsdetsmdlsj dz! dets Ctsdalstetsdzw. v dmlsr 2 HtsAatsH ftod BT
20 cwjBdzjotsds foMjojcHfBAdB®9 70 MG d3tiededs/OO®, Mis:
s i3ts dzq /O @ dzteOfMTE s5H d CoiW¥Wdydjdads dMfsd L e
dzOB dz¥ H Odzlw dz20 9 OtcdOdzlsj, CcHJ o dzOy detsfls! ftsyo'"
fMtej Hdzj 3 MshE@o B igrtsises], [Offs o j dzdzts .

sdzs yjor j shzgdO2 d ctjBdzj ot f,sfg BH dZoXizOp ¢
dZOd d3j dzt h O o O B sHEjBdZj d2dj, UdMmisr 2 HBGRSH

{ Mdzs o dz' d3  dz@RY let®s HiAg alas{q’ Miso J dzdzs?2 B J L
feygyH) oMmjets Woadvjlsm¥ ©eJdMfjuddy dzO
e Oy d tsdzO dz! dzts § dmf sdz’ L s Odzd j stesh OB A3 n
Ptesy ©OJ 9 © GtH ©GOLd&Jqydz ~ Mjdzz MESAaBLW2H

81



486 ZOMdets € dzd dBle vy s Cdefods j2 ) MistcOdzr
sjrdesdzsc d?2 otLHjdzm 9 OdedY M/ " Ckdz skzts
Yomilsdztsmls d f sHMsdzdzy ydzd € O, GHJ s toj !
sflsd d30dz' dzOw o dzOetstsB | MY j yj dedesmls! , MY f
HEBtc] dzd 2 tqzede® H Ocditeslsj mdedyj MSdna 34
mMfsmMeeMmlsekztls tsorhjdzds HtesHECIsdo dzslisc
ddzj HS9 Ols jJ dz' dzts, cOLtOBBISCO d odzj Hic]
dzOectstsB § MY § Yd dedesmisd §tsmjotse t]’lzlsc;d3 s
qdd3j dzj dzd ¥ © SH tsfyBdrteg O f glzd asy ~dec 6O Is
orhjdedd dr ftesHEzCIsde dsimisd
Il oL d M 1 Isdds o8 COyjMmlseo] fcolststcdats?
so jHY dzdz2 D 18620167 dz 9L WIs ff sHMsdzdzj Y dz
dz' sktets? Hdzv fsdzzyj ddvy § df t§tedteisd ddgar
j dz' ® or wWodzj dzd W sflsd d3Odz! dese s toj ) d dBC
f sHMtsdzdz] Yydzad €O A ZtcOWh sdzdo ftoed f 5o lststcdz
dzj f sftej HMise j dedets ftecsosHddzhWw B jL HESY] sd
sBr ydesets d Gctoj B dzj 9 ts56 tsL HAyChgde®@  ftaj jydddds]

C N S o
“N§g @8

Mse ZOMdts mMRjdk sf'lkO0: 1). B ydz' 2
(Ctdgstesd ); 2). cjBdygjots?2 fwsMmjo ftd
o zOy desfisd f syor 70% d 4). Gtcj Bdzj 9 5!

ZOd di3j dz' h j2 o dzOCGsedRi shEsiEj | Nistsw dzd W
f tsozizyj ded w Hiclzy dz' A ofMABHES tc Ofis j dzd 2
o ZOG L OtcWHEC BT 2 Hsdzdoe . ] BHS9 OV  dzfs te d3(
9o 0Ot Odzls On ' bQP:HBHIEOE@Y d2Dj 2Nlso zs h j
o dzsfd BZOW o dIEDOER WD Sfstcd YW tstc Bd teks{enddadud
d ol tsls CHBo B2 destedy -60dgfdz.o r Mtsls
vtesCd fsdzdo O BitejHjdYddM!' ftod § Bt
SftejHjdzjdzadj o dzOy desfisd §oyby. f&@p ® jaf Ozt

rdzw  or wodzjdedw tfilsddiOdz detsets toj ¥ d B3O
dmmdzj Hso Odzd?2 fJtesotsHdqdzdm! W Jj dsdksedyd M
tcsfmissds d wWOLoadlsdjd3 § sHMtsdzdzj] ydzed € © Mmtst
i dBO ttetsh jddw d mMfshmtsetse Mmoo 0.

4 56 dzOMmdaets  ff tHdEzgg" deglz” 3u O slERf{wigd dzrlh) Qw )
tcOMmilsj dzd?2 dzOBdzE HOjIsMw dz20 o9 OdOdzlsy ctoy
60% tsls 1 J

v OB dzd. Yy tifnls d tcOL 9 damdsiclstdPsig rd@) O dzdiZe o
SlIs oaHEBStSB MY J yj dzgdzsmisd d M smE

Il OtedOdil r MslsO |HdOMJ ste |[Stsdzd yd Mle i m MmJ d3
SfrlssotcOMmMisy ded ¢ st d dzg& (M BW dz o [ BH dets2 G
CsteL ddzs ((6)
oMmMicteOL (9MJ clteOL (9 MJ Gt OL (ydmMldzOMmn
yo yo yo |2 9 /1000

82



md @3 MmJ 3%
1l stetsL H[ 1719 |- 18,6 - 622 - 44,1 62,0
2 My
sils 1 |
] tod B dzj| 1653 |6,6 17,7 0,9 581 41,0 |353 |58,7
fsmjo
sils 1 |
| toj Bdzgj|177,2 |+53 |18,6 0,0 647 25 45,0 |636
Mo
sls 1 |
| toj B dzj|181,8 |+9,9 |19,3 0,7 708 86,0 48,0 |65,0
fsmj o
sils 1 |
HtcOo dzd ®o OW M sMtsB fsMmj o © tgls dgjdylsdzts fr
&ZOdetsdzt h OW or MslsO® twWOMIsj dzd?2 slsd3j yj dzO
f syor 70 d 80 % s 11, Is. J 177, 2 M
Codzlstesdzj &3 ( BsStesL HEtsor 2 Mfsmse 70 % t
w

9 dzd yddzr HJ O IsteHOj fif ts tedz@BdzREH O jldstd

j mis O o0tedOdzlsj] ctjBdzj otsets ff sfyj
CsteL ddzS d dzOddizjdz hd2 17,7 MmMd32 5 MmteC
o OtdOdzsORRd. 1 0detsd hdj Ctterddd lsdj:

B
sls v19dbhMmlted sHMmMujlsy Mjdwvdz o CtsteL d
. O

dzOB dz¥ H Odzsf! dzO CGtejBdzj oz fsMmjoj {f-teod
647 hls d 708 Nhils, O dzOddzj dzr M jJj dzO 9o Ot
Csdalstetsdzj &3 fted 70 d 80 % MmMtshmiz®o dzV z@ 2
zOdetsdz' hd2 vydmlsr2 eojfMm MmjdiWvdz dzOB dzt H Odz
fsmj o0 Hftod o kzOy detsfassy ¢ s48" 701 §d &P dz%
O Ctdstesdzj (70%) d ctjBdzjotsds f sfgj o j
35,3¢. 1 0dBtsdzngh @ dazGPHQ j1 DA OC Is j toc dzO
fsmMjoO ftcd o dzOy detsMmisd -8 Ge'd BB OFE s tsH
Yylsts Btsdz hj dz2©@ 16,49 d 30,63c¢ ft fMicOs
ftcd 60% Mstslse jIlsMmilse j dadets.

ddzj Hiso Ols j dz! dets, Mtsc dzO fipfdats YHEdENE" Qlfs jBdHj =2
ftoj dd&3zh jmMlsets ctjBdzj ocsets fsMjoaO® fted oc

10 Mmdtseo Odedd  sdzlz yJd dzdz” n H Odzdz" ~ Iz 1
McjHdzgj i3 L O 3 GEBHO EkMlsOdatsoe dzj dats, yls ts
dzd Mistsmisj B j dz' dets?2 3O fidnds@ dzlsigO BYfdzg i Ogj tds jineY dz joa
sls 1369, 6y/ 0. dvtOQodzdo OW B" ydz 2 d ¢

dzOB dzt H o'; siw ftoj Bz j Misd X9 ,c6ey/BdiE),o g lsts
ddzd 7, 2% Btsdz hj € tsdzls te36d8v,,6 yI GO d ydsts o
M fdsply dzdzts .

83



RLEYow ERtotsy O2dzsfls! Mmj v dz tsls Mmisj f j dz
d mMfsmMseO0 fftMmMjeaO® BN dt tlsdgj yj dats, Yylsts
dzOB dz8 H jIsfw dz0 o Oted Odzls Orn o dZOY dztsfylsd 1§ s
i, O dOddii dz'@ h Ovic dz® daDdty pdatsdgisalts df sfyts
y/ ¢ O, Yylsts dz0 6, 1y/ cO ddzd 22, 0%
) -

N @
Q—.

5 — s
‘—.5"_”.5"
— O o

tej L zdz' sOIs§ -4 tctslzg jsaddedz” M3z H 59 Odzd
BOdz! dzts G s tej Y d BBO stetsh j dzd W 9 Is j 1
tsdzdzd YdzchT @ o dzj didss, Ylsts Hdzw f sdzlz ygJ ¢
~nsSHddBs ftse jMisd 6 f§tsdzde se, h st
/,d@ (lsOBdz. 2) .
Yyow 1 dzj d&3j dzlst otsHdzsEets B OZOMO f 51
odzOed o Yo ftcd G tojsBydzej o s |
odzv JIe O35 hylses df s ftc Qo dzj dzff tc O o telaizls
0O % dz0 33,3 Ckete BB N j. R~ tSH
Isj dz' dzglz &  dztstc Bz, sMOHCd, L Of O o c
s
O]

P g
- Qw3

fls: s 70 tols BOMUs jeckees dizts’ jsB ' YdeSE 5t

Iz
fn
0
8
d
dz
90, C(tbtttOvw MNMsMsOOMY jls 2366, 0; 27

FEESFTO
S0 O0F IO

SO FsIFr

v OB dzd.yOu Rtsy 02 detsils!  sH Misdzdzj ydzd 20181 tc d
GG. )

LictsY O2 dztsfls ¢ { OL dzd y
C tsdzls tot

] Od OdelsT ,

2016| 2017 | 2018 |ftc j H
y/ ¢ %

[ Bh OW

dz" 2 §15MJ o o955 27352537 3076 | - ;

dzj o 52 1§ smj | 360,2| 216,4| 243,4] 273,3 | -34,3 | -11,2

dzj o 52 1§ smj | 415,3/297,1]276,3] 3296 | +22,0] +7,2

Y
dzls o s dz' )
B
B
B

dzj o 52 1 sm, | 405,6/369,9333,2] 369,6 | +62,0] +20,2

g J &3V dz

dz" 2 §8Mdo |49 274 240]| 277 | - i

dzj o 5% § sy | 23,7 191 220 21,6 | 6,1 | -22,0

dzj o 5% § sMj | 343 29,1 | 27,6 | 303 | +2,6 | +9,4

dzj o 52 § sMj | 32,5 | 30,2 | 28,2| 30,3 | +2,6 | +9,4

M/ 0O 39 | 28 | 24 3,0 - -

, % 13,0 11,2 | 9,4 11,2 - -

84



@ D
tdimMkzdese 1. vtetsy 02 Mmj kY dz ff sH Misdzdzj ydz
M Ofnfssis] 8 @OY dzsfisd  syer0,18¢/ée P ( 2
sB " ydz 2 . .
ro% SeC P40 E 08T o
( ¢ tsdgls et ) B8 b 7 L ;pJB@JSB?
0% tils 1
S J
v OB dzd. Yy dj d3d dzls™ o mBHdzsG s B OCZDIREO.
r
lljBtsfnljdaz Ll tejBdz/| t6j Bda/ | t6j B dg
1 sC0OL Olsj d fsmjo|ftsmjo |fsmj o
% 8L 17 gk 55 515
( S tsdzls t 1 l 1
[tesmdlsj d/dk3 /| 1812,0 1605,7 1969,1 2331,2
dzts te d30 % 81,3 77,2 83,2 83,6
[MOHC ] a3 / 45,3 45,3 45,3 45,3
% 2,1 2,2 1,9 1,7
of O az3 / 370,8 428,6 351,6 411,1
RLLOFOMG, 16,6 20,6 14,9 14,7
: dz3 / 2228,2 2079,6 2366,0 2787,6
I'hices % 100 100 100 100
Victsy O2 detsils 27,7 21,6 30,3 30,3
t OMRtsH s
9 SHT Hdzw f ts¢ 65,4 74,3 65,0 76,9
Fiotsy 02 dasfls
stL WWdydj dals
dmMf sdz' L 59 Ocdzd 80,4 96,3 78,1 92,0
stetsfdlsj d dis 3
lrweodzj dats, Yls ts tc @Ay dzdh dRs+ W W dyd
steshdlsj d ds2 o6H'  dzOB desHHjO dzfg izO yde@s

f SHH ]ty do OdzOMm!

Msslse jlsMlse j dadets.

85

zO kZtotso dzj

70% s 78, ,

J
fr




dslstclzH dzd ¢ O d3d slsH j dzO stesh j ded W R C
J B H J dzdzts 2 RS Is j d3J : Ct OLtcOBtSISE C
sdz' L so Odzgdw tstdfsh QleBeHLOdGdgd3) zRt € BT |
dzj Hts9 Odad W i ZMmis Odats 0 dzj dzd © sflsd
d 3O0dz dets?2 o dzOy desflsd fsyer ftod BBtEESL
Istseo JtedzsMisd f sdzkz-R P @z8z' & 6 H Odedz'zAn dZs® Y&
020 GG. JBH jdzfr ffficdssmd L o sH Mise j dzdz" j (
so jtcHddzd o" esH' HtjH" HEMN R dMidzj H
cl ztcOWh sdze ffted wtB" Yydesdz ff sfyj 9 j
syeoar 70 %, O fted cGtojBdzjotsdy fsMmjod
0o €O MsMlsOoaddzG 3,8 d 2,9 vyl/ co0. 1 toc
sHM C1 WWdydjdals otsHtsf slstej Bdzj dedWw dzO
sMiod d odOydtsmisd fsys" ¥ 1Yo % dfipisihd O & d

smYoe f

.

NI @Foo N
7 IV B P e A )
T3 rI3=o0

0

@
3
7}
©)

s

stsds d&zO0 BT Yydes B § sMPo MsHlE@o o dzOg dabBi)s A
tjBdzj OB fsMmjoj 782,9 d 7484,9 Mmt
sdi3sdzd / ¢ O

jLs BdtekzY fodkzyjdd 2 &Okjttdodk

gd®izo tttsh jddw fted otLHjd 9a0ddd f H
dzd ydz' m fifsHfeO0 i ©OL dzd gags? §Hdzpw &k
s

HT

OCRE A O S

!
d A
L
)

- JdflsdBOd df &3 6 dBsd3 ttesh jddy §d
telsO® ¢ OV hsdzé wWodkwjlsmw 70 % tsls 11.

.l ejcejlOoyddeds 2 fjtedtsH MdzjHkzjls (ot
s tsls 1812¢0O®. His 1969, 1 3

. Ltctsy O2 detsfls Mjdgvdz fted Br ydesdz f s

r
1
s
2
s
3
7,7YyYy/ O, O dO GctjBdzjotsdy fsmjoaj 30, 31
4
L
5
s
te

dz
2
sl WWdydj dzls dmMf sdz L tso Odedw tstetsMdlsj
Bitsslse j Isflse j dadzts.
. Ydmilsr 2 HtsatsH f§td B Yydetsds fsmjog
mMe®sdzd/ ¢ O, O d&O ctjBdzjotsdz fsmjoaj 101
Ftesy O MtsmMlsQoddzO 1448, 7 Miktsdd/ ¢ 0.
s dMIS] tdls 2z to

1. 1 sd3z dzdzts H Y O dzts o M. [ . td Ssd3d dzH Oy d d
Midz MEBRtsLWwW2Mlse jdzdeg" » S kzdzt Isktc © U OHY (S
2. | S5z dz@r@etsy m. | . Jesh jddy Sbkdz skt n
COHY S dMsOdzy (SBL OO g2 s ERBBIFJW B 6
.M jrdd jlssadC O fsdzjosets tsfrilsO [ .

4. rsmfjrse 1. ¢. [ JjbHdCO g’tsdzcjaiscls ts
sBtcOBtSISCd hhtzphn sOBRdzd2) . [ . sdzdc O f{t
5. s0OBOjo I.[. cuMmStstj dedz | d34lslst s t
fs5 o dzOYy desisd ftsyses' e. UOH>|cqu’LHG)Is [ zh

6. [IsyyYIls 1 R1-2QD862:0.16t S tsf dimder 2 W tsdzH
RdzMisdIlskzlsO L jdydzj HjdzdwW, v oum

trror [JYUR[OG[JRR [JII{RR [JAufu1l ot oy 1 [1 U
86



0 dzdzs s Olgfiffiey : BO s dzO® dzOIsdn O kOnttds Ocsd B (!
dilsjimsdt SdH BO &zO2Wd &OKBzHOAd] tjnod 6t
ClcOWhsdzée oBOMSO BO LROBOMGE. CJrO2 EROLOBH O
BOdZzOdzH sOteddzd HEtsdz 30, 3 M/ O HOt o 0OtdOdzlsd dzO:
HOt GCdhlsd fkhlsOct o0 COBlsOdd HOL Sdhlsd
sBHdcdd fSCiBO% O/ @ cdiedi O Bd&H KL ]
fMjdasdzjte v 22,0 WtsdL COd& OMls. | Oes®OH] Mty
Cqhilsd fkhlkOcEt 10154, 7 moksddts kOhNSdd HEH,
Medksdt L goHel OMEOBRd &j1 Yyted B 00 Ct W¥dmd,
p0@dEsd 70 % OL 1M ®BehtscdHO € Obkwm@® 7Mdmiml DG S dgl
O Bz H .

SOdkzdHo BE@dtsd ®HBrz3OwLwOLt o0 GkhlkOct, doOd
oz dkzdznsdh d ~ts¢, BISOdZOBt, HOGSABOHI MW, C

OPTIMAL SUNFLOWER IRRIGATION REGIME DEPENDING ON SOWING
METHOD

Annotation: The article presents the results of many years of lysimetric research and
production tests to identify the optimal irrigation regime for sunflower variety "Nurafshon"
depending on the sowing methddwas revealed that thhighest grain yield of 30.3 s/ha is
observed in soil moisture variants of 70 and 80% of NV with raised bed sowing, and the lowest
in ridge sowing with soil moisture 60% of N¥1.6 c/ha, which is 6.1 c/ha or 22.0% less than
the control. The net income faonventional sowing was 8706.0 somoni/ha, and for raised
sowing it was 10154.7 somoni/ha, where the increase in yield was 1448.7 sonmidm/hawest
consumption and coefficient of use of irrigation water was observed in the option where soil
moisture wasnaintained at 70% of NV, averaging 65.0 m3 and 78.1 m3, respectively.

Keywords conventional and raised bed sowing, soil moisture, water balance, lowest
moisture capacity, water consumption, net income, sunflower
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GENESIS OF SURFACE WATERS IN THE VAKHSH RIVER BASIN

Annotation: Research on the genesis of surface waters in the mountainous part of the
Vakhsh River, starting from the Rogun reservoir and before the formation of the Surikbob Ri
has been carried out. The research was carried out by studying stable isotopes of water using .
Picaro L2110l spectrometer. The equation of the local line of meteoric waters for the Vakhsh
River basin was obtained. It is shown that the local linediesve the global line of meteorite
waters, which is due to the fact that the river basin lies quite far from the Mediterranean Sea and
the Atlantic Ocean, where the bulk of the moisture transported to the east originates.
Isotopically, the heaviest wates found in the Rogun reservoir, and the lightest water is in the
Muksu River. Muksu receives its main nutrition from the Fedchenko glacier. The glacier is
located at the farthest and highest point of the Vakhsh drainage basin. When clouds move alon
a river, due to gravitational laws, heavy isotopes of water fall out first, and the clouds become
enriched by light isotopes. Thus, mainly light isotopes reach the glacier. The water in the
Kyzylsu River is heavier than the water in Muksu, this is due to ¢héhfst underground (up to
75%) water is present in the rivero6s nutri:
snow waters collected from low mountains, which are heavier.

Keywords stable isotopes, deuterium, heavy water, light water, Mkiser, Kyzylsu
River.
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sztehdey <7) BO fMtdd BO &O"dzd &jckL O
1 029 0MsOecdd " OEx BoGs tots B9 Ols Qg Algge ddz Mdy "
2 "s5¢d RBO"HEHJWIsds @t Ssd BOds HissHAE st 0 , 3 d

v OtcC dedy @B " ORBOd B "t8d L jtedL OdRd d
BO" &z dz HistcOdzgH. v dBYd VyYbdzzded | j dated h Lz
cOL (Y WddPdstwsdtey dsfigiy - IsOd ¢ OL " t5)  BizNs, O dzts
CO, HS, H,CH,d3j Btsh OH. | Ot OS¢ MOted HBOsastedH " ts
B O tc IsHO®EGte O H .

[CMdcjd Hstesd O"OdBdwisd BELEted ¢jts
Bts Oy ¢SO BN OoaOH. [EMdcecj dz BOttsd ts¢
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sB, ddzykzdzddz BOttsd BO oki kzH ABOH QMzd
HCO,,CO"9 © DO2tO® MOtW d&jh O OH.

10OLd S Otops@AMs OLaddBdwy e ~"jdzj WO sdz BL
sdz BO tjOCMdw " "tsd Mmjteh kdtste H R @ d3jh
HCO;dh IsdtetsS oi3j CzdzOH: RAsfmd B " t5d dBBOI HOC
YOdzH &/ dz Bj eOMOH. 1 dltetsej dz 99 GFLOEOOL
fztctcOd B "tstets SO Cddz BjHT" OH .

skzdzWdHd cedHttsejdz BOtetsd BB "tsd YkY Lkt
YO dMOH 6/ &z oi3j lAFOHdsd sl 00 dPdzS dd - d
BzosL dREOG HH hlsdiess oj Sz dzOH.

1 OL"sd COteBtscdHtcd Hiz, ( BzIs@dz 90 @I,? tefo
dzj Wlslz cOLtes "ORijhO Mjte B SEZdOH. [ jlkO
Hsh IsO, B 'tsd &BjlsOddtets Bs 0L "5 Ists 1C
COBISOtE B RlsO " ZBOGHOMS; BEIOH &iOfz Bk id
BO " dzlz dzh & HPde 53 jsHOd 'COH .

 Ote B "t8d L jtedLOdBBddz 002t OL cOL "t
ddzj els® (dzj sdz, Otetsdz) cjdzd2, { B0dOIsMmd
HF, SQ CI, S, Ny 309 | 2 H OdzH . [B"tsd BO dfMmilsd dzts
oz Odibshf e, Sd eI E@®d "sOPtcC B, ( HC
HS, SQoa O 0D02t10O) d&jBish OdzH, sOe Qi i " d L
LdYyHd 6OLd COtwBtsds HBKOdH, ONMsigOdddsfzd
"ORykdz Ocjdzlsd SECMIJHSEZdZOdZOH O 9o @ Otge L
tcj HEZSMdY ¢ ROz, o3

[SdcHddte] 5B "t5d L jtedL OBddz BO RBJYH
k0o i EH Ofmls. 1t sCMdejd Bts?2 hEzHOdzd BB’
OBOdz di3jtsWH. [ Ooa0OdeH "85, Cd BJYHBd 6
toj OCMdwY "sjtets HOt B O RERGE d tsE@azHe Atets B S
BsHHO"s85d chkdsckzds, OL I Ezd3dzO BsSHHO" 5d |
Witcdsj dzsOlsfndw, § fMMdHO 90 DO2tO.

resCmdud GOttBdsdH @Gtf tsB HOte M OCdzd HE
BOo i EH Ofls, SLBH dskddHO d&jh O GC.MdHE
COtBtcdz B2 d3j" O OH, Cd tdz HOt dzOIs(dIi
fshdHOds 0290MsOcd " tsd tstccOdzds”™ BO 9ok

sOteCdBd SCobw@sdH kO SthkdtdH " Gdz
FEOHy 9 © cdHitsS MdH " s5d 3 OdEdifEddiE{R0 d A § ( t&Dj H}
f 02l @M " sq stec Odzd € ° H 1S tc OdzH . Rdz 3sH
CsdkzsdHdtets BO okikzH jsttOdH, ¢d HOt !
| zHts d3j € 2dzOH .

1 0290MsO0ed " sfH Gicc®OrZEd L jtodL Odsd dz” -
Rdz'" 5 dz20Odi3sY dzH OG tsdz’ "OBO ckzts"'  sdNOWJ a
tcOQoDOd"ts) 90 f0O290MIsOcd”"tsd wtcd Oded ¢ °
BsHHO"8d Bz, E&HassGRH 5 ¢ Ots Sdz

[dyYyHtsted bERBPBIR4u Ists 40 e/ dz Ofmls.
LijtedL Odde HOE d3d dzls BRE R 'tde @ tor Hf Gae®E @RS &

108



Belo® tB"ttd ORISd RBO"HEH Ists 40 Be/ dz |
rdRJVodd dskflskzeotsted IsOSdB O sdz BzteO!
Czkkzm) HBjBsh OdH. [BHHO"8d ckzdkdde OL
BjLOtOt BEZHO, BO HacO@tsidwr ©fcted hidhddde t
BjH" OH .

[dCtosW dztsBta@L dfy j'tds H Ot 5B 'tsd L jtedL Odid c
YyodzHddz Cddzsdzj stc oty ji GOtcHdHOOdzH ,
Bz tsHd&zOd WO sdzd B BOCIjtew”"t5 90 MOY
ROl Zz B3OdzH , 0" &d BGOWYHO st SOOI LW  d3gj ¢
BB ¢ 2 dzOdzH .  Ote B "5 yYkyktt ykddd ¢l
Mz dz% Ols " s d dz§ & dzO dzn O, Bj s Odz” s5fd dz€ & dzO dzr
ZCdhts% &BjyBOdH. | Ote d&zOdi O W Oi tsdzd W
i v oB3H.BWAR CH, N, H, 90 D02t0"ts BdMY to
CMdHPOadd &BSHHO" s &ddzj teOdz’ 90 Btoc
Z'ts BOCIkjtY"tsd Isdtsdzd 90 fMmkdWkzte, BOC
iflsOdz 90 D020 CMdH &jCEzdOdH. ¢
O0dkzzyY HEBOIOEHOIBE dBL ¥ DT sdsdz® d dz dh

"OHH PO, ¢d HOtt ttdz WO sdzdwisd “
hOCdzd L Ood'Wodp h B0 808ty BSTHOH. ¢S YOl
"OMlsOdzH, Sd KRilsOotsdzOdzH Bt Nkt BHHOd
ZEdisteOd BOCIsjtew"ts HOte 1dkdz sB OL 10 st
h Otesdlsd BORMEMOd @BzmMsdH M EdkstOod td”t
Bj tcOMOH .

1 Odi 0"sd LOHYJYBLd "LdOd B " 5
2023 HOt des”"dw"tsd bktsBjd h.rkhOdeBj .

VIMPRBREOHY dEEh " dHO" 5 ; DOOMMPY s f O2 1
5B "t5d LjtdLOBdd (i Od3i s9Otedd dBzMmkOY dc
L j tod L CRREOS t58)alg, 5)) silsj dzld Otz EG ] RE zp Ots 8 iz
s sdzfnj dzls (IG5 d W d

NOH9 Adzdy Ols siCB'YE[df sIsd "L JteOd B "68d L |
Msdzd 2023 HOt des”" dw " tsd IstsB j

TadF oo

I dasoy g ?oég B pH ORP mv Ec ms/m

h . " dimste H

4OW B OF N 17 7.42 217 49,9
[ 0" OdzdzO(

g Otecdnadh s

i g[tgﬂ o4 ﬁ 16,2 737 50 86.3
rd"od sk

{ HOC 16 7.70 201 39.6
rd"o0d zkt 25 8.07 208 36.8
ri"od n. 16.5 7.51 244 43.9
[ 0" OdzdzOd 17 7.62 12 48.1
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AdJteH Qo )

C.u0qndh 16.5 7.38 215 90.8

[ 0" OdzdzO ( 17 7.69 24 32.0
"OHOW 5[ OL Bz dzd- 9o @a e HEO® tsB "t5d L j ted

MdMmlsj B0 " Odkzy 0d SCkhtsH i ji BO dOMmBsd

BOoi ZHwWIs v ZOBZHOdzd i kLl "tsd ~ObOt

LijtedL O3dds [ Ot MdMmlsj 8O " Odzy O S kh tsH

HCO3 -,

oL fo

Fe
LjtedL Odzd dz’

Y Ols}

d fROowkdko,
BzO2Wdz HOWLEEORHDOO.&E HDPMIs

[ Oo i bOd Wed Y&z ztotets d3j B OdzH OH
&z 6 OtcH OH .

Cd dylsO0”"sd ddsdr e

NOH9 Qdzd[ d Yitisdedff | dzj 5j dzls " s H Ot t5B " t5d L
) Na K Mg Ca F Cl NO; | SO, |HCOs
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
2 470 | 6.1 | 328 | 658 | 0.3 | 20.6 | 499 | 575 | 469
3 11.3 | 2.1 9.1 | 554 | 0.3 8.8 8.2 | 314 | 213
4 8.2 76 | 214 | 522 | 0.5 7.7 06 | 45.1 | 290
5 447 | 9.3 | 157 | 1146| 05 | 125 | 28.3 | 68.4 | 427
25 121.8| 2.6 | 451 | 419 | 0.7 | 242 | 30.3 | 147.3| 424
252 | 721 | 28 | 429 | 398 | 0.7 | 131 | 339 | 719 | 488
35 427 | 2.8 | 462 | 558 | 05 | 141 | 30.1 | 78.6 | 490
44 225 | 28 | 444 | 953 | 0.2 | 128 | 29.3 | 47.7 | 555
45 227 | 3.0 | 50.8 | 66.2 | 05 | 108 | 22.1 | 42.7 | 549
47 126 | 21 | 21.0 | 827 | 0.3 7.8 7.7 | 27.0 | 518
49 66.3 | 2.1 | 491 | 418 | 06 | 12.7 | 35.2 | 111.8| 396
83 10.3 | 3.2 | 158 | 79.7 | 0.5 6.8 0.6 | 389 | 378
92 242 | 27 | 244 | 905 | 05 | 11.2 | 33.0 | 97.8 | 403
99 7.9 24 | 285 | 90.2 | 0.2 | 11.3 | 27.6 | 41.3 | 439
HlsOdzH Otels "sd BB dzg " sC° BOWwtsd 1 dzj c
vstsi dCd Nsf sd
Al (mg/L) 500 200
As (mg/L) 50 10
Ba (mg/L) 100 T
Cd (mg/L) 1 3
Cu (mg/L) 1000 1000
Fe (mg/L) 300 300
Mn (mg/L) 100 50
Pb (mg/L) 30 10
U (mg/L) T 2
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CHEMICAL COMPOSITION OF GROUNDWATER IN THE DEPARTMENTAL
AREAS OF DUSHANBE CITY

Annotation: It seems that the analysis of underground waters of Tajikistan is very relevant
and has scientific and practical interest. It can be noted that despite the fact that groundwater is
used as a source of water for household supply in the Republic. Alscesdteof the research,
it was determined that the concentration of As and Rb in underground water is lower than the
standards of drinking water. Barium in underground water in many places exceeds the limit of
drinking water in Tajikistan. The concentrati@f uranium is also high in underground waters
around Dushanbe. Although this appears to be a natural occurrence, additional data collection
is needed to better understand the current situation.

Keywords groundwater, bacteria, analysis, carbohydratdsnking water, temperature,
filtration, well, control
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b dzdztsIs Ol d "H:Odzdzts 2 MisOIs! | ceteatstedlsmw B 1 ¢ 5d
CmMsOttdzd S B9 7 dOMOYHjdd?2 Hdzw BEZCte] f dzj dedw 4
fted Hdzj 2 yOMmisd kM jd' v, M MCOddhir &d d ¢ Odj
B dzO dzj o9 sL dtsy dzO, tsffplsPlds S d@ datfts figliy of) datsa? dzwmes@ls W L Ot
dHddzed ydzr d3d HJtej o' wdd. LYyomisSd dzj MO MR teOC
yjkzse j Sk, 1 1Its?2 yoOfmlsd EMjd v 1L dtese Odzde
tcOL i3 tcts o . Rd3J dzdzts L HJ fy! Hisdzy dets B s $ tofif tif LA C
dZzZOMOX Hj dzd 2 . Il ejtrndzgi?2 yYyomlsd Ehjdzrw dzj MO Is
sisfmizlsmise d J ljBuaszdZBGB M MistcOISO dz2O Ctlzlsr 7
tcOL o jtodzzls! BBdZr "dr OBl 5 B Mjdeds MmC dztsc
fsHdzy O dj ECtjfdjdds yjtjL sed Mjddj, ©Of
Ehjdz2w, GHJ CddBOLdyiMmMEédy Emdsedw dOdBstdzj
fstcsH d SkEMlsOttdzdStses. vyvists COMOjIsfmw o jton dgj 2
o zOG s'dzf Bfptcj o' W d CkMlsOtdzd S d dsydes o MOy do C

sy yjor j LfgdeEas@dyj MCOY syjdS O, |tsSHdEEs
fsyoatslzCtej fdzwe hdj zOMmOY H J dd v, Hiod o § fpdz" J
©OMmilsdlsj dz desfls! , fwdesHdy j kMmdse dw.

I dzdwdzed § Jipfds@e jAay WiIsj dz desfylsd o Zh jdz
N HJ omdcets dzO dzj mdats? tcOMisdlIsj dzi detsfr
EBdzj &z20 yJj dzd s, dzf OMIs O detfL d My sdz' L
H dzd 2 yofmlsqd khjdzt w, Ms MCOdzd Mis™ d3c
i Of € @fs dzts o B' dzO dzj 9 5L d3tsy dzO, sMisOls !
Wk s fyw L OtetsmMdzd CEMsOtedzd S s M JHJC
Odzd dzd ! Isotc i teatsy Sz ez C 2. 1 1 Is52

Jetseo Odedzr §| ftetsyd MM’ HisMiIsd ¢ O Hzdzt§€ O
! Hisdz>|dzts B'Is! MBLHOd Bd hj ofmj
dzJ yofmisd khjdz» w dzj MO Istsy § f SH
lsfr]lsac{c; fsyoe j dedetse s Mk MlstcOlsO dzO ¢
sdzv jIs ttOL 9o jtodzlzls! B gl dxts[dRis otc O BuUsEES dff ok
smdzts o dz' j IsjtctedIststcd d , f sHdzj y Oh dj Iz ¢
tcOMmMf sdzOG O Isfqw o dzd 3 dzd 2 d Mmtej Hdzj 2 Y,
Emdzse dw dzOdB tsdzj | BdzOG tsf ted W Is dz' Hdzw ff
CemMsOtedzd S s0. Yists C@mQ@idsmy ddistcddjdn' ya
o zOesdze Bdo" j Hjtjo'w d CEmMlsOteddCd d3ts
tcj €.

J mMmewLd Mm Is] d3, ybsts fted or tcOh do Od
ftoslsdo st totsL d tsdzdz’ R &ZOMOY H j dedWw R sfMdzts o ¢
tesmls d w©WOLeadlsdj twWOMIsj dzd 2, weodzw j Isfpw
ftodd3j daj dedd MYJydqodz dz' = 0OG el |infisdwyisipd
Motslse jlsMisoze h jets OMMtclsddzj dzgls© ff sStotsH .
syd dz shzsy dzv jIs OB SISEZ, dzj tHssLotsdzv j s
f stesH ddzdiBO: didg dzd &3 Octeslsj mdzd ud MSdd3 ¢ tod

g4 st 3, dzOd B tsdzj | L WWJSIlsdoe dzr dg ~H dz
ftesyj mMimse d teiMmfjyudoOrh dd3z B3OS Md zOdz «
wodw jlsfpw IsjtetcOMdeseo Odzdjy ME dzsdzetso . ]
Htsdzy dzs BT Is! iMdzsede df M sMtsetsd3 f SHGE SIS
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BB nOdzdL dzf d tcOL tc OB 5ls Otk g tc odedediclz. ¢ yud jdt
¢ dzts dz' ZOHB dzO0 oMmMjnm EZYyOMS OO ®B®OWYH
CtelzlsdL dz M dzsdetse d btezHdesMmisd HBMIsOo ¢
otz ydzlz® . s O¢ fs5C0OL Odzd d&zoh d dzdzts Gt
Isj ctcOMd tctso Odzdz" ~ fn Cvdzts @Az hdgOjs O 1t dedia] Qjj l6f
Hjtedo'Ww OMIskls dqL dzO0yOdz' dzts B Mistey J .

t OLotsHdIs! Hitejo'!w d CbkfMmlsOtedzd S d o Yy
By dets FMOHEEB2 Miwdzyje ddzd mMOYJ dayd e,
fesmisswdzdets] B Mists. 1 Issd3 d # tcladstEag ddin dzis

LOMEEskfmss2ydo’ &d. v0OSdj §GeBHT o
flsjteydgorj, BOdks ©OLojlo dj dedz j, des @
5y  dz shdsydvjls o' SsfCk §sMOHBYdkSa

sBkfmdzscodzdo Ojls dzadL Sz ftodygodj dgs misks d c
dzj stetsh Oj 3" 7 MEC dzZsdzOR e Bte ftsMmjolkz Mmj d3W dz
slsotsHdIs! MW GMsB] o dzd Q3O dzd J .

14 ®BIdzjd o0der i3 EMmdzsedy &3, BJMYJ U
M dzsdetso, wodzw jlsmw ftOoddz detsj dr tOL O3,
O dj@jeds” = MC dzsdzOr ftod BOdsd ¢ tsdzd yg

EZOMOYHjdedd MmMd3ih do Ols! f stotsHT stsdzt € ts
smtse § dzdzts mils W ds. gd3jhjdedj] wBIJLBWddz dz" =
i s dzdzts a3z dmyd L detse j dzd tsHdzd -, L Od3d dzj

feffgmse dzj dede” di3d & Ay iMsSdd3 EmMdzsedwd ko
9 BHdtsd3 dwOMOYHjdedd HJjWjo!w d CkMO
cftsHetdEe H&v wWeBr d&izyhjcect tsMlsO HJ (k&
B Mtesdge tsMmisk HJjtjo! jo, On .0k 5B ts
mMdzjHizjls or tOh do Ols: SISH j dz dzs  H dzw Zz ¢ tc
EyoOmksStse d Itsdz §5 L Osmdzv 3d L BHddsGt
{Hdzdd3 dL fpzh § Mise j dzdz" =, sBd MY J ud
Ll tcsHJetse Odzdz" = ME dzsdzse wWodzWw JIsw oS tetsH
f dzsh OHEgOC YsCOLOdz sir s, dzj dz' LW MmtsL H O
Csdzdyi mMlsod odzOed d fHtod §dztcrats orf tcOy j dz
1 60 bjteOMmMdtes Odzdzse s MS ZSBARAD . dzjs suiad dz;
CkmMisOtcdzed S 59 Bsy jIs BT Is zodediaf] yBgets ] ® B¢
ZyomlsSttse dz2O0 ddy dzd~ IS tetcOMOn 6 &, GHJ
Csdzduyud Mlso j, d&OMOYHJjddY dBsckls ML HOo OI
GO Hts 2500 MOy Jdzyd o dqdzd MmJ wdzyd 9.
ltedtetsH dz" § Emdzse dw Ehjd v to. Il BeL 5
LHJ M ftesdL tcOMISO] Is HdGCts ) Cedzt Isk
CmMlsOtcdzd Ctso. RL 1 Istsets Bsdzr " sets tOL datst
yJ dzgdesfplsd Hdzw EStejfdzjddw MC dzsdse, dz4
Hy SsteOIsdoads” § tOMisj dad v, dztg MH s dPde” L O I
ftcj HIMIsOo dzw & h ( § H 2Ot Iz ¥BBJtc® OMOJ Ismw
tej Ctsd3j dgH 2 j 3" ~ f SteSH, sts tdz ts6teOdzd Y
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CkMmlsOtedzd € ts9 , dzdets fftetsh juhda fj o dydzs
dzdets tOMlszh dr HJEts © EBOR | OttL 5B O.

1 OtcC sazONOY H.j datf W H s dzd dzj tc . ] OtcL tsB 1
sdesodzr d@3 Isdfytsd3 L j dzj dz' = dZzOMm O H j dad 2 ,
stczHwh s mw . L €OV Htsdzd dz0O, slsfmizlsmilse d j
mMCoOodzr, MfEemMmcoOshdjmw yYyOMmkts ¢ MO tcoj
BSdz dr fOttCtseorna dBOMMdo 9. 1 OdB tsdzj J )
f Otedzd S s’ jJ dOMOYHJjddw, Ctlter j sy dzts
d © Jjcets BoSCBowsdotl sdet W HY 26, 1 d By lzte
MBHY ®@q Oted3, tMtsB § dgdzts dzO Bt Oj d&3" = § dz

dMMmtstels d d3j dzls Hitcj © j Mdz ~ d CkMmlsOtcded ¢
tcOL dzstsB tc OL dz' 3. RL Bfsdz htsegts Ctsdzd yj Mmilse C
or tcOh do Ols+ sO¢Cdj YJ dzdzj 20 d 4 f StotsH ™,
Libokedrus decurrens Cdyf Otdm DOiCdpressdsipaizgnita Is Iz &
o s fls s dBivta orientalis Cdem ¢ d 2 A€s@ilushippmlzcastanus
f Oo dzts  Badlgvniatomentosah j dzC tso ¥ 1 Aiz@ajuljbrissin, d o Iz
9 Q9 d dzsidS8allmbylonicad H tc.

dMiMstclsddzj dzls HJj StstcOIsdodsr =  stotsH @B Y

mud Is Hjtejo! jo d CemMisOtedzd & ts9 , f totsh |
KjdalsteOdz! detsdz 1 slsOdzd yj MSsds MOHE Q. [
CkfsOtddCse, &Odetdjj §jtmfjclsds d A

dZOMOY Hj ddw ., e lzls BTM s Blsdzj MJ dz" TdL

Piceaexcelsa tdz0 EkfMmf jh des teshdzO o Bkh jdzr j s
hjdzj or dz ¢ tslsts€ ts i3, Metadepuei@giyptdsteokoas d30 d3ts dzls |
H J tc J19 Bequoiadendrongiganteum 9 J 2 gz Is B BOinushnskdipaizO

¢ d ¢ Odzls mi¢TOUjaplisday RrRL dzd Gls Wfs@Hsdz o j M)! BO
mMezuw 5 Bfrlsk ktsets ¥ Jj 1 Bls0OddGypniogdatus ts

canadensis HEkB yYJ c QulengBisbur f dzOIs Odz i Pl@gnGsH dz'
ocidentalis Is®¥ dz! f Odzdztsj H J toj oidjriodehdeohtulgzntptarg tsH
[ M tsdzdets Btsdz: h d d3 sy JIs B Is! tcOL dztstsB t
ftesh juhdas k3§ fijttodudsy dhfr lsOddj d
ftsdz' L s9 Ols! tcj ¢ s3] dzgH s Odzdz | AJ dzlste ©
dzs j B zH H dzj Buddigdznivedzlz 6 tc OL dzd ydz" J 9 dH
dztsify 5] ,toMiIstc j d3d & d dzd i Lgemstep@ain@ida.t noddue
dS¢ Odz! dztsc s tsL j dzj dzj dzd v OterndIlsj S Iskzt
dz' L s9 Odz dL yd mdzG@ &3j misdzr n tcOMmls j
GteOH, B Odz! HMPrligaamdaishuarnitipi s ¢ z8Mm Gjdg’ -
dzv te dz' n tcOMmls j dzd 2 ) GitctsH OnR [ otesSY
tcsHj 2, 1dzjSlstedyi mMédr MltsdzBtse d €t
rls ] OteL sBME 82 EBtedets? BslsOdzd yj M ts
fn dzd H C stc ORdsE titfe z1so d B 5 &5 ¢ MtcO9o dzd |
tcOh jd o SCbkdz sktede" | ttsL Otedd s
B3 9adHOB "disoeodzd SO ftewdss dz@ d3j Misy
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[t MdzjHEjl 6HYj s BB Bt c® y ji dad
zOdzH " OW IsO yo jlstydse » tOMIsj dzd 2 . vydlsr o
CORdzj 2 d HBOdzs L j d3dzd, ye J Isdzd € d, odH(d
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ECOLOGICAL ASSESSMENT OF WILD FRUIT PLANTS OF THE VARZOB
GORGE

Annotation: The paper considers ofhe ecological assessment of tree and shrub
pl antations to st r errgdechbanks. Dhe remnares oM@aestaegétationi
in the middle part of the gorge, with rocky and stony slopes where plowing was impossible, are
thickets of shrubs with occasional trees. The sections of forest have been preserved in the rema
areas that ardifficult for humans to reach. In this part of the gorge, erosion processes reach
catastrophic proportions. In this area, there should be morestallilizing plantations created.
In the upper part of the forest gorge, there were also heavy loggingtiastivut the lack of soll
substrate on steep and often rocky slopes does not allow fordaade work to be carried out to
prevent soil erosion. Thus, the main areas to be strengthened are located in the lower anc
middle parts of the gorge, where clititaconditions are most favorable for the growth of trees
and shrubs. As for the upper part of the gorge, here-mddstant and moisturkving trees and
shrubs can be planted only along the banks of the rivers.

Keywords: ecological assessment, eroded nks, Varzob river, so#trengthening
plantings, tree species, shrubs, gorge, vegetation, natural conditions.

1o1tcr1r iR vl fuwnrtz 1 1 Ltdrec ru

s Odzd ks © [ . Uv. ,
Rdzmisd bl dzr 7 ftotsBdzj d5, G dHtets! dzj oG j
1 OydtsdzOdz! dzts?2 WO 1O d U ff Is @aa@ ©

b dzdzts s Oy dWH:Odzedets?2 MlsOls! | ftoj HMIsOo dzj dz2"@ Mo j H
CGSteSHO [ kh OdzB | d tditdigidiOoydd s ftojHESISo
O s jtef CEBtetsHO.

1§ smdzj Hdzd J GESHT Ndlsj dzd BEdeig g ©, Y Ok s &6 Mezd
sCkzls OdzO Missdzd yO. ¢ jydodzd misr mMewirLr 90Ot ls
Modzistest 56 § dzdets?2 A jsW s fafzdaikts iy Isiztske " = ff tets d3F hygzje tizgz’ -
CGstctsH O, tc O Blstdgi® ¢ 4 d ARjdgts dgO ¢ oW L dz8 diz ¢ Kz f dzddgQ@fh Is (
MtesdIlsj dz' Mlseo s  d3dzts ¢ tsfiy sWig @ jmdzd j H OEEM j, 2 f dzsh ©
ddzOfm Oy H § dadfij LIsts odesdls delzdc@lsidiojddedi £OdRQGHN IS
or zh O.dzB j

sdzt Yyjor jc thidtiste Or; 2n,0dzBQG o fdzj dzed] oBLHEZR O, Is

I dzOfmisswh j i otej &3 fjlstsdedfsyO 1 &®Opap§ d fif |
9 BLHEZRO dORBHdIMW 9 Ho OHYOBSHjR X dj ~Oxaf

116



tcj G dtsdzO. 15 tyjdSodr IMmjdBdteds? e
LOGteW L dzj dzgdj ObBsMY jtcdzscts BO2BWED o 2
Bdtej Htwwdojdzs ¢ 4.2 Bdazdadtsdod mdazkzyoj
LOGtoW L dzgj dzgdV¥ OlsizsMW jtcdzece s aBLHER O W o dzv
ZOMmj dzj dedWw Mt Odz M dedL Sdds d Mtej Hdzd d3 2
ftodqH]ote] ddj dzdde 2§ tddfify tieHsffls vl  d3j dzdzts  dzO
JaOdzed L Oydd CCtdtsdzsd yj ME e s 4 BlstclzH dzo
fcsCOL" 908ls, yYbts LOGtWwLds dzgdj oBLHERO
J ® 2015 ¢., O tw©OMatsH' -L @O ddfj ¥ §d dz' &d
Odzll dztsc s |
dztso dz f3d G tesd3” hdzj dedz” d3d MIsOyYd sdzOtec
Ud mMédr LOctewLdzdIlsj dzj 2 o OldismiW j ok
B sfqpw2 , u CrAzh Odze d dzm < d 2 Yyj &L O SH,
UtechIsc{W GtstesH O, Ctslsj dzv dg" |, O dlsO¢

hdj tOLdzdyde j odH'™ SlsAatsHBS .
dzlsc:ts Mstsdzdyde" = ftejHftcdwisd?2 o COy
sdz' L k¥ ls EkZcetsdz . 1 Of tod d3j te, ) GCiStotsSH
OB OIsT 9 O h d§ sjfdzs fEkljd MydeOdsdw
f FQw dzd m drdEpCCoize U G A 2, zZOR tsHWh O
ZHOteMmilse j dzdzts 2 1 dzj edtsC s Odzd d [ & mg
OBBlsRADBIE,.2 | COdz jifidzO ddzd 82% s
jtcedd s tojMmiflkzedd¢ .
OC¢ Y J ¢ s dz dmf sdz L z¥ Is 434 i tcj
d3r dedesim s d . [lsdzsmdlIsj dz' degs Htkzce dnA tc j
dzs HOJ MY EMC & fedetsges L O g I dzj dzdzts fi
Isd313fr]WcthIz CBtcsHO otcjHd j ojh jMmlse O:
tctsSH O, Odizdzd O ¢, H tG . I Mdzs 9 dz' dfz ~LOO Gde.
dzBj Wodzwe Ismw i(sleycH' § shH®tMpisygd ymtsmls O¢
j BO eotcjHdzr » orBtotsMise s MlsOydtsdzOtsc

ssdzyj dzlstcOydw sy weodzw jlsmpw yOMmlsts dMm
LOGteW L dzj dzd W OoBLHERO. sy Mkt YdiH ¢
SteeOdzd ud MSdn d @JB& Odzdud MS&dnm 04" JMmis
mMomMlsswdzedd ©® eotsLHEZA]. sOyjfmsets ofLHER
CGsHitsoa"' 7 kZtwtseodzvrn ¢t dZszlstG(Duo[q’

stsdzd yj Mlso ts L OG oW L dgv=HWehrd -~ ©
dmissydzd ¢ 59 L-Q)oggmgus , 1899 fhtcj H
fsylsd dzO0 200 Isrfyp. Istsdedz. 15
o' Blecsmse o J dzd yd dzmw , mMsmisOoe d
tcjMfkzedzdS¢j © 2018c.

stsdzd gl MW L dz' - 9" Btetsmso ) OlsismW J
ormMmddzs GBI jd3 o' BlesMtse B cEtstesHEZ o
Hddz 9 HJMWISCE WL d » GCBIGBSHEBO wuuf]
BIi j d3 o7 HJ dzj ded v L Octew L dgv s h dn o9 4 h
St dzdz" 3 IsJ BY OB daf figsGasds Bl d Sig L 1Ot

Q
g—"ﬁﬁ"S' X 5 © QO Sz
QI 03w

*jﬁewwcLHEWSQ%a%ﬁ&Hm“

Q—QQ—

SO QMoo e =11

m—wq-o.og_ch

D N Q

sy 10 o
Jlsj ) iBds Oy
dej a3 5 U
s 1 kh Odze
) 8 6 %

117



G tSH 2200187 sBi Jd3 ©f HJ dzj dad W L OGteW L dzd
o j dzd yddzmpw o 2, 6 tGOLLO,5 5t el gk Sdzts 2
stsdzdyjmMsots ostcjHZ » 9" BtosMise BGls MisO:

® 2018 ctsHiIESBftgjdp "orBjtdssmise o IsOCdr €t
LsdzOr U OHYJSdMIsOdzO, C0O0¢ 111 d weHd?2H

t smls B jd&BO otcjHAE = o' BtesMse o Ols
2015¢., MtsofOHOs N jets 5 otej dgj dad ) da
vsGCA 2 o9oBdzdLd GHAksst doocERR.ccicOBSOW
Bsh detsmls s & 300 d&lls BrdZzO 99 jHjdO o 1
fsHEWHYd S T FO@YHEHOY CsiBf OddwyY vl ¢.
MsOdzydd © 400 d&lls 1 dzj Clstetst dgjtecdd BT d
ftesdLoBHMIso QO ddjlsEf do dHEe 2 dMf sdz L 59 OC
(COdBBj dgdzr | EZeodzd 3 iz H) e R )\ Odz

J

Bdzdy 02 dj GtHT 9 MlstcOdzy  zOdzd t6lz |
B IssHBR, Ykt Motlse jlsMise jdzdets ftedo jH IS
Il TtcOMmisjls Mlssfdgsfilsi) v ff BHEE § jtojotsL O Lk
stcOdzmf stelstsdz, yYbts fcdojHjls ¢ tesMmiskz Mmj E
d Mmdedy jdzds L OlstcOls dz0 ftocdtctsH st tc Odadz |
JHdddB dL SCdrtyjesra BCOLOIjdj2 ydfls
Hytey Odedw Ekcdzj @dofmdzste isH ZRQL, O S(=HOstcr o3
deOdzedj EZedzw o ftetsy mMmj GJtetsdL osHMmisoe
sdi3r " dzj dedets? fesHEZSYydd. dwtjHd dz2OdB tsdz]
s oLo M jdzde" § uOMbsdyr vy, HIBCMHdH M
B hew dgjstecOded Yy MSOw frodzr, MOYO.
OLOdABBH j2Mlsalze s o OlsdismW j to] , sBtcOL 2w
l&zdvdedy BECMdHO Mmj ter ZzO LHBtso ! j yYJj dz
ftewdisds otsLHj2Msoadd {1 sttt 1c@q Bis HizO2 fiplécas d
fp 3 dz2 yeRhdkd yOMmlsdyowkd " dd PM2, 5.
or BtotsmOd3d BJdzat ( ©O) f dtcj dzO, ¢ sistster Q dzO':
s Ofmdetsmis d, dd&ijehdds Mets2Mmlsets dzOC Off dzd
L OcteW L ded Is § dz’ Oo Ists3OIs d yJ frbadedsal  Grjsofdydshy vk
OBLHERO © [ EZhOdeB] daj dL d3j tow jlsmw.
stesdzy EhOdzsBddzMECts?2 wCA 2 Ctokzfdm dz L
(edzj SdMmMdzr 2 woOdzw j Bigsec [ M @dzB J dzZMEC B2 Yy
O ¢ dzOo dzts? bkEdzdyj ¢. [Zh OdeBj © 1941¢
CQiMlsoj Issfdzdeo O ftedqtetsHdzr 2 cOL, 9o 201:

Bdzdy 02h dj GetH' dz0 Ikjttedlsstedd tO2 5dO
99 JHJ dzts ) 1 M z2OIsOyd¢ dzts o 5 f toj HI
ftoesdLotHMIse j dadats? sh detsfyls! 8 @ 8i010, 2ls tigirdz
ssdzgdz yj By dels©O (9 4 t©OLO BB hj 9" 60O
Yd 3L O9 SH J ® 2018c6.) . 4" o J A3 HAzv § Bd
stsf dzdots f otsL sy dets?2 L OB dets?2 jets dzO G C

ddlszOyds M COyjMmlsotsda atsLHEZR O oMmizh (
OlszsmMW J ter CstesHO ¢ MOBstydh jdde o M

118



(V]

z tc.
dzBJ WQdedpdsQj ls3j Mists o tof MYz ddCj
LO fOMMOydte Qolssdi3sB d dz! dzg' d3 Is
Iso jdedzr 2, ddzHndodHEZOdz dzr 2) .
OQtcdz" | o' Btotshr otcjHdr = o N J
9 yYyjdzsds s vOHYJCdMisOdzz M
L OdzW dzd 193r8B0tg M Isrdfi.2 Istsdadz
Isr ). Istsdzdz. | dzOo dzr d3 d Mmls sy dzd
wWodzWw jlsfqw dzj cCtsats?2 Oo lstslste O dzf
jfMfej Hddzgj HROLlSO 2019 ¢&. o dzOM
Mdiisilstcj Is ted M J dad J s LOftejlsj
md) , U&BdLaJHJ@Mf: His 2014
Cts LIsts &JhJ@d' of shs@irfe O G Mgls
dz" » or BtesfmMtse EMlsOdeso dzj dzr Issdzr €
teddzviIsm 2 o 2015 G. 10CBBdz ¢fB BB
s d dz! dztsG ts tcOdef stcls©O@e ftoj HIzM
Y4 dzd 8 aBLHJQﬁﬂHHﬂV Qo Is s d3ts B d dzic flzis
Cts B rOdzgdL &3 toj OdzdL Oydd {Issets
HOtcMmlse j dedese s Lk tcOo dzj degdWw dzj o dzj Ht
RO 1 Eh OdzB,] Bls OolstslstcOdzMtf sStclsO® W o
tesdzv otcjHdE = of BtotsMmtseo Migezlp vy Ogd o
Z0 d LOCdMd OLtslsO (fOttddSisor j ¢
dzd dzd 4 d tcOL d3j M j dad j Iso jJtoH T A B' Is
OdzC OR/  sdzd ¢ s5dzO R sydmlsC O d MmBtetsM
Mssydz" » 9 tSH.

J [ z2h OdzB j§ slsmMizlsmisg BPB sIsf§d{fls SO s HifS,
sBtOLEZEh 2w dzgO Mo OdzC OR, dzgj klsddzdL dte
Ol BsMY j tokz. [otsHT fsBddBs EokHNj dzd
mMyismese Mozt s + BdMdW &3 B sOdZO d L OS d M

O ==
Q—. Q.
QI FOT =

Mmils e
sils O¢

-

tc

otsMssCO d 860 ltokzyjdO ctstedyr d3d r~tcj B
LOfOH o | dMmMMmMOmMCEkzy Hdddkz. L O o-jilst
e Yt HBddd] t©j¢d | OkLisBlsd vsesnistts® dzd js
e jdzlsMlsoa © s cdqHtesdRjIs] stesdzsedd t v f
fteduddOod Mmisjfjd toOMMmjdeoOddY WHodls'
dzdL COw, Btsdz hddgmlsets dL dedr BMjHOjIs o
9" BtesMOr otcj Hdz jzO0& P fAfle OB e bls Ols dGzts
o' MesCdrm Ctdzyj dzlstceOyd?2? .

s totsd3j szudw" LOctew L dzdIlsj dzj 2 oftSLHLE-
ZzOmydisr 9 O Bmw sdzj j 20 Ctlsjdz dzr n, O
ftosdL @ sH Mls tbqquqthhq: i dz@fpldzcf S, J !
Qolstsh d dz . 14&JLW mQGLGBJ tSH dats L dzO y dzts
tcOLjh jdzdw dzO 9 HJ ded GtoW L deséts B dL Oz
wegdzws h jmw dmlstsydzed ¢ ©dzd otej HdzZ' ~ 9" E

Mswdades gz | S sdzse dyj MS sz ks diagids m3ts d| d

tclz €

[ h

tcj o

H 3

gz d3

18¢

I § a3

8, 6

B
5 d3
stels.

— O
>
N

g
Cts
ft
Is d G
dmY
GsH O

&

O~ §
§T OO

$4 S Sl E=

C
C

374
s
Y
RO I
EZ s
L O

OCI-FHFEIGO
OO T NQOQ

SNGPO a—=30

119



i ¢ dzO! tesBdesGts Gdzd j ded Vv fipac@@EA Yy MH§ R " &
(BrIssoa" mn) lsantsSHBY,;
T JydmlsS d d MBtetsMO BN Istso'" n Mistsydz -

¢ OdzO dzc[L(ﬁ;‘q{Gﬁlﬁ]dzdﬁSJ Mostckzy j dzdWY CEstctsH O]

TfudmlsS€d d MBttsMO ftetsd3™ h dzj dedzr = Milstsyd

R L sBhjets CtdzdyjmkseO eotcjHd = 9]jh
mMeBip) ddvy v O CdmMsOdzO o 2018¢6. , f sHO
o’ Blotsfmr ljts fdohdj dO tydmlsdy j Mist
se jtocH' |J YO r (98% tsls tsBhdr o' BtotsMt

[ sdzd Istste d dze Oyj Mlsoa © OldiisMW j tc dztsdzas] o |
fs fsCOLOIsjdzvWds HeolknA fsMmisswdzdz" = MIsOv
Oo lstsBOISd yd M& 53 ted X d &3 d HolZn g
dbolstsdizOIsdL dtetso Odadz j MlsOdzydd ¢COyjmlse O
dL d3j eww B j d3 dZzOdetsdzj j 90O dz' = LHAEG W
sCMdHT OL sls0, HdBsSMdH Mmjter , W st 3O dz! H
b jdzsmMlsoets 5 edHEAdj s stesdzsedd dL d3j te
H Odzdz" J (Mo sB tSH dz" 2 HisMmiskz{ dzO mMo2Isj)
BY dzdzj Isj dzd ( §f dzOIlsdz' §| bkEmdzkze d) .

[JHAdO dL GOBfEdOdEtsicd®, dORtHWh Owfpw g

JHtctsdBj Is] stesdzse d d, fticsotsHdIls dBOth tclzlsc
Of totsfnOd3, olsstcOW , dZOr tsHWh QW fyw ) tc ©
Cteky O j2 MejH" fJtod of Oy @l JsdzeMmisBigsis
OLtcOBBIs@Rdigtsdly tHr JLHES9 . I " JLHT Istc j E
d
s
0

(I ==

1 d
s Iz
dy

¢

BZOdzmtseor 7 toj Mkztemtses, yYlbts dzgj o9MjcEcHO ot
1 sC0OL Olsj dz COyjmMlsoa©® oatsLHEZRO o [ EMO
Mk j] 6 HOddz d3 Bz st O o9 BLHERO,

18 GtsHEY tof wsdafisdz®@yJ dz Hdzv dL d3j tof ded W T
OlsdiisMW jtocdesdz oatsLHEZR ] dzO Isjtetcdilststed d

2sdzj 1 OtcOWhsdz ¢6. [ kh OdeB j§ .
[
5
s
d

©]

sddlsste COYyjmlsoaO oatsLHEZRO L dj tew jIs ¢
BdStesd3 Isteso (BN 2, MudsOtshv §f €200 B |
tctso 4 W, 9 MmMewrd M yYyjd&z wWeodzw j Isiqw MmlisC
j dzZlsmlsosd3 5 tSRrttOdzy Stk Osh j2 MtejH
Oyd Mlse J oBLHERO ) tej q dd3d tcj O
Odzd L d tc ds9j O dzdztts 3 aifp@igiw-~ z ¢ Slstster 2 W

C
Jyd
sdzj tosds 0 j dzsMisn ©® 5 BRtcOdz GClky O

120


https://airnow.gov/

Bo3gyxa (MKB = AQI) VpoBHH KOHIIEPHA 30PaBO0XpaHeHHA
Juauen HA

m xopomo

LS B OB CLE U G BH U]

101-150)| =

1 €1 OKd3EIBATE ERTHd 0CO00 Sy B CIBHTEBHYE TPyIILy JIHi Ha CReiHETD P EACTdBHTEIH
HBIRAPY I HE OK HdEd = BH
Kasxppril MOKeT Ha9aTh HCOEITEBATE TIOCIEACTEBHA /1A CBOET0 3A0P0OBES; 0C060 IyBCTEHTENEHEIE
151-200 | HesgopOBEIA a 0P
JIEOH MCII'YT HCOLITEIBATE Dojlee EEPLEZHL!E IoCIeacTeHg.
- " i JIOBHIL. 3TO OTPA3HTCs, BEPOSTHO, HA BCE)
201- e e3/0POBED

OnacHocTs A 3N0POBES OT
Hace/leHHH.

JUIS 3A0POBEA

bcjdzsmsots 5 SR©Odz BCtlzy Osh j2 ftej+

fticj SBtcOL 59 OdzdW L dzOyj dzd2 PMO2 95L 81 s @O
Clststets B 4 Is i tsd3ts y! ftcd fted dzv Isd
LHBtese Of Wid d3j tc, L dzOyJ dzd | AQI , tc O9o dzts j
COyJ Mlso s ol@Li HfAE]Q , d3dZEy @RS | COyJ mMlsets otsL
B' Is! z d3J tcj dzdzts 2 f tctsB dzj dBts 2 s dz@ fsHGHS
ykzefmlseodlsj dzt dzn = € L Octew L dzj dzd 9fSLHEA
d&zj 6 € dn, HJlsd, i sy-1haz' 1] dzj RO, ] tc JWASldz
ykzemlse dilsj dz' dzB0ODT ocidg Hifdlfts ] 2HOdDY L HBBtets9 + W,

1 2Oyj dedj AQI, ftjorhOfBEgFEr23800RHEE

oLHEMYP. 1 Isd Ld&kOyYjddwy COyjmsaO® otsLHE
sBBL &ZOYyOs Ismw tOL dzr i3d Yo j sOdBd .

[ Odzdz’r | dBsdzdlststcO oatLHERO 1 sfisdz Mise O
Isj yd dzed j- 1167 dds@» 2019 ¢. , CseGHO lsMmizls
COyj MsotseBdRLHEZE OyoOMmls: 8 Br-iz6G0 z&PI) dzdzl
f jtod SH dzOB dzt H O d&zO iy - Zd3j toj dzdzOw ff tetsB dzj ¢
ydmdzG dzg Hj 2, ykzemlsedlsjdz dz" » & L OGWL
B d&zOG sff ted W Isdzr 2 H dzw COyj Mo ©® otLHERO
¢ sdz S da H dzj 2 fcsCOL" 9 Odzts Btsdzj J 1
Yykze mMlse dlisj dz' dis jry jedfzif ffH) o2z4n] BA@A]R R.3 o
desydetsj otcj d&3W dzOB dz¥ HOzsM* tjL S5 EREzH!
sf OfmMdesets HdzW LHBese ! W, | GdedeC P ygsthdzd sts b
[ 2h OdzeBj tojL ¢t k- BEuhdgdl9mwy jeac d s gzesis Gdz!
Bd Mwyr). vOo¢, OftedBZjb3128QHBOVY1I20% 98t
10 o ji 26P6®.

56 dzZOMmdets CCtsdzsedyj MSdds B ¥ dzdzj Is j dzv o,
tcj Hdz Mklstsydzr | €t
20

GdHdgtds | stesdzsedd (v, M

zh Odze § -OPE gL Is i3j MW Y’ 206 dog ]
orhj lrs, MmMoMmls©odoe-0928 klspklsty j astq’;lscgw 0G @6
HOdzdz" d3 dBsdzgd ststc© 1 stsdz' Misea O &2 @dzsa j 1 B
o] Odz' dzgsgts ot d3gjdzgd d2O 05.05.2020 IS
(dzgj LHBtESO T 2 HdzW yYkeMmlsoadlsjdzt dz' = cGtolzf t
COHYdCd@QIs@Bz 05. 2020 L Odedd30dz ff jtcots] d3j

121



Cltstetseo ,tcdM& OL Qidddsts G ISH tfijc
Is fipw LeOjcte'w L daferdd | tc bfigd H A
J Ibtdz ¢t oBLHj2MIsad] U
fr]q’ mMitr. [LBdz BBtOLEZjIs
ctowiodk ¢dfMm! OL 550,

3r M odzj dedz” 3 e HftdwWisd
jdzw J d3F 4 IsteOdzmff stels dz" ozd
tc ts o dzd LOGtQWLdz;dqu o tSL |

" IoBGHGIICI
0_6}9

S FQIF ORI

q’W-dzo[J otcjHdzr = o' BtosfMse o Ol®@smW
d 1 L)

B3O, L OB tsdijHodOgdiyd HdzjfrEjStaffnr, oL © J h j dac
JLdz T ESfjodiyz e dzj tetsH O, L OcteW L dzj dadz
q
dz

Q. G+ T {0

- -
%3 &
mw3%ﬁ

dzr j dz¢ HL =dz, H jLs@G oW L dzj dedz” j Y Ofmlsc
dud Mlselz Btsdzr dg@r = d2O 100 Is™ Mw y c
' ) dzj yJ B dz" n Zytc yHJ ddW A v OH
bRElk fC0L Olsyy @ B 9dzj2), 4y @fiparQj. B tsdzj
Cdps@xzl dzd e Odzso € totso ts AR O h( jsdkds
sls oeMmMjr odHBe BtsdzjL dzj 2) .

fsdz LsoOded] EZedzw MCOLTM 9 OQjlsmw dzj

j Mise 4 > dL dad . RLSJfMS%O MewiL s fdady J
i ddzlsj ctcOdz’ dzr 2 fsC0OL Olsj dz' , 9 G
sdzy dIsd dzy dzts 16O oi3¥p & dzteMmis ' , B OL 59 Odz
s dzO n d dctstetsH OR f deOdBtsdzr "dds d M
9dUd MEets ©OL o dIsdifvts fiyddjH d4iSdd mdsjOfigds & ¢
(0, 656 0 2019¢), LOdwe 125 &j Mt
kOCtkks { 68O0OL Qs dzdj oGLHETO,

Bj othdzO o HoOOHYOISC Lk d@dasksHhj Oz

7RO

= Qe

o C N
S OR P
o,

FQI—%—3 X on

T g0
— gD

8-—:
Q—.N-

dzOh oL GdzV H, z dzlz yh" dIs COyj Mlso ts
CdMsOdzO0 sy dets HisMisdy! Hklsj g sMizh
ldzj Hic] dzdd EZcedzj esHdzse s d Istsf dzd o dzts G t
MsOydtsdzOtedz” n d dtsBddz' dzr = dMmissydzd € 59

c
= 0

CstesHO, COC &GJjtc® B! B M orf BtetsmMOd3d (
ShHiclstc® SOz stelsdz” =~ Micj HMIso .

7 1 jtjoBH rlth)dzdezqutsﬁiﬂdgu(Da SHO dzO G Ol
RMfsdz LsoaOdzd] cOLO MsCtOIsdls or Btetsmr

z

g
1

dzj 3.
1 sfmisjtfjdeder 2 fjtejrtsH HtojHftedwlisd?2 dzC
sdL otsHd B2 GdHtets! dzj S IstetsMmisOdzyd v d3d
tc ¢ SGyBhjdgid cls | - detsdzs e d ( .

1 JtojotsH OHABJddMmMisteOlsdodzr = d Y ddzr A
Jtedd sls oL B dzs9 dzv j d3" dfmls Isudzq’g
sdzcedyj mMed ydmskzs Mtsdzdzj ydalzs 1 dzj tec c

1
1

122



f sMissw dzgdzs Mmdzedy 04 smw . l dzj e dztf ¥ § ISl§ of alalz
LHOddw s GetstotsHO.

1 sdzdlIsdS O d ddzoiMmsdydd o §YtsHHjY R
tcdHdzr = d OoltsdiiscBddzj 2, t©WOBKSISOs h dn
Bz dzd tcts 9 Odzd j dimf sdz L s9 Odzd W ydmlstsa
sy 4 dzdz" = f tsh dzd dz.

L HAEd dzd | Umdsmdb;bdzsds o dzd 3O dzd W
Odztf stelskz, i jrBHd &3 d o j dzsfmdt j H dz" ¢
tcse, bkdzkzyhj o[ HsfMised © ¢ tBh jMilse j dac
T tivtseddetse Oded ] dzOdztsetstsB dztsy j ded™  IsteC
ftexBtcd Isj dzd J , tcj edMmMistcOyds d CcEBHBotSET
de)dz G d Isfndztsafa dzd m: dO Sdftelsde = 56

1 dZJHtGszq’J ftoesctej MMd e dzr = B3J IstsH 59
CtccHMEdr lshnSHBY , o Cdzg yovw COffIlsOy (L
BJdPr ElsddazdL Oydd BGlshntsHtse
t OLtcOB BBIsC slsCter ss?2  HtsMiskzi des?2 H

1 0]
OctewLdzdIlsjdzj2 o OlsdasmW jtedzr 2 oBLHEZR 7
Oyjmlso O otsLHEMdts?2 MtejHT .
1 '[anljlzsdzo[ O uvOHYdSdMIsOdz HBd 2O Ml
tc O dzm ¢ tc OQE ta)datsdg] ded d o SLHER O dzO BBz h dJ
j2. vyombdy uvOHYdSCdMsOdZO o stsdzo j dzyd
sMmMiszf ¢ d sBrtsHd®BE2 dqdW stedzOydd Hdzvw
Wty LOGtWLd dzdv otsLHERO, dzb'H g g BAFR o
sStcOlIsj cdd EftcOodzj dzdvw COYJ Mlsoatsds 9L HIEZ-
gt d Mg j cOIskzte

https//www.igair.con'ru/tajikistanidushanbe
https://www.igair.com/ru/tajikistan/dushanbe

ssBlzdzdjo d Hickz" © des gz A2V 1. .

[2" OBBOItsd d3@dzp Od-ff &z®YOlslzB j : ¢ R telW4as6dzef .
bBtotstotse fis.d iddsteginds tdalz. O dggy js dzd201&.1 1 4 7 fy.
dbBtotstetse ' ., ¢ dBdsdsOB.dOIsd -yt D af L
ts dzd201&.; 2 2 1 fy.

zjIsddzded S s ¢ . w. [-(zgz@Y defaifdize tc O 27 Q )8
4 OW Qtetso [ . o. r dm. tcOB BIs 0. J§f Omdz

dztsaq’W: gL d3j dzgj dzgdw C dzd B3OSO d H d0nlsOdizy
d dzj o tejcHedStc dzts?2 L sdzr v OHYdOdRBIROMGO)

63‘_00_\‘“@9"':“90!\’!“

= R

RAJ Jez¢lRR "oJJR Guf Junrto 1ot o ' tRrR U

O dzdzs s Olsm@ty : ddz BFOSSdZO BGOI ZEdstsls H Ot BtstOd
[ zh Odzej] 90 IsOQo Mmdwcys Us@d3 SBGc Hf Q ducfOfafdit dam@PE O @ df to
hzHOOMIs.

# s dzetwsddids ¢  desdzd M Octe OL IskdBOdz 90O HEH, ¢
B 6 JtcOH, hd¢ sy tstc hdgjdgdApisidzie OH h EHOded MdW Olsd
Odzlstetstf 56 j dat BOtB zIs d3j H tsdzOdzH . [ Otc Htsaddzd h
s OIls?2, OL yYykdddzO Bt dMRdzd d d stcf tf toc d W4z fp Bz0 tzg dz

123


https://www.iqair.com/ru/tajikistan/dushanbe
https://www.iqair.com/ru/tajikistan/dushanbe

MsrlsOdzd Bddesmasd MmJtetsh ! v dzO, GH@dez-sHH Gd@ L &3O T Hzt
n BdERBOBOd @d@HE hez@ Odzd MW Olsd ~Oeatsd [ kh Odz j .
SOdzdH o SH@cttsd | kzh,@disgs MDD dd c Oots,cRSMPO B

ATMOSPHERIC POLLUTION IN DUSHANBE CITY

Annotation: This article provides information about air pollution in the city of Dushanbe
and recommendations for preventing and/or reducing air pollution in the city.

In recent years, city residents have complained about the haze and smog that often shroud
the capital. Experts attribute the deterioration of air quality to anthropogenic activities. The
emergence of new industrial enterprises within the city, operatingdimg on the dirtiest fuel
coal, largescale construction of mulstorey buildings, reduction in the total area of green
areas and plantingsall this makes a negative contribution to the deterioration of air quality in
Dushanbe.

Keywords:Dushanbecity, CQ, air pollution, particulate matter.
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ENVIRONMENTAL PROBLEMS AND PROTECTION
WATER RESOURCES OF TAJIKISTAN
Annotation: This article deals witlthe current state of the ecological state of running
water in cities and villages. It shows the main problems of water pollution caused by
anthropogenic causes, by both the local population and industrial enterprises, the resulting
destruction of banks ahdisruption of river flow. Several methods have also been proposed, to
prevent pollution and erosion of riverbanks.
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HYDROLOGICAL AND GEOGRAPHICAL CHARACTERISTICS AND
MANIFESTATION OF WATER AND ENVIRONMENTAL PROBLEMS ON THE
EXAMPLE OF THE RIVERS OF THE SOUTHERN SLOPE OF THE KURAMINSKY
RIDGE

Annotation: the article describes the natural and geographical conditions of formation,
the impact of climate change on the state of the hydrologicahesgf the rivers of the southern
slopes of the Kuram Range, types of food, agricultural use, methods and methods for theil
effective use.

On the northern border of the Republic of Tajikistan are the Kurama mountain range and
Mevagul mountain, which belong the westerien Shan Mountairange. Kurama, due to its
geographical position, the formation of hydrography and the hydrological regime of the rivers of
its southern slope, is unique and strongly depends not only on the geological structure and
orography, but also on the climate. Ttharation of the hot season is up to 260 days on the plains
and 200 days at an altitude of 2000 m, and the duration of the temperature above 100 m on th
plains is 220 days in the mountai®ecipitation falls in most of this province in the form of
rain, snow cover lasts only up to 30 days. The southern slope of the Kurama Range and its
slopes are sparsely covered with vegetation, but depending on the height, they gradually chang
their place towards the mountain range. The southern rivers of the KuraniRaige have not
yet been thoroughly studied, since most of them are of local importance, their economic potentia
is insufficient, unfortunately, there are no good opportunities for lsggde energy and
irrigation facilities.

Keywords rivers, hydrological regime, feeding, flow, source, catchment, feeding types,
alluvium, granidiorites, diorites, era, Paleozoic, proluvial, accumulation, denudation,
morphometric, alluvial, igneous, shallow
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GEODETIC INVESTIGATIONS ON THE TERRITORY OF THE CASCADE OF HPPS
ON THE VAKHSH RIVER AND THEIR ANALYSIS OF THE RESULTS

Annotation: This article reflects the results of a geodetic study of the territory of the HPP
cascade on the Vakhsh River, obtainethancourse of field and expeditionary work. The results
obtained in the course of field work and expeditionary observations are analyzed comparatively
with the results of remote monitoring. In the course of the study, it was revealed that in order to
improve the accuracy of measuring the movements of geodetic benchmarks in the territory of the
HPP cascade on the Vakhsh rivers, it is necessary to collect the methods used by variou
researchers and consider them in relation to the geological conditions stutg area. It is
also necessary to purchase modern software for processing data from satellite GPS
measurements.

Keywords geodesy, tectonics, benchmark, GPS, cascade, HPP, Nurek, Rogun, Vakhsh
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METHOD FOR CONTROLLING CHANGES IN THE SPEED OF WATER FLOW AND
HYDRAULIC MODE IN HYDRAULIC TUNNELS

Annotation: the study of the temperature field of the earth's crust changes depending on
the change in the annual season and the migration of water flow across the earth's surface. Th
article presents research on studying changes in the temperature of groundwiierbase of
the future Rogun hydropower plant dam with the aim of developing a method and a system fo
monitoring changes in the speed of water flow and hydraulic regime in hydraulic tunnels. Also, a
method is given for deriving an empirical formula ftiaages in the thermal state of the earth's
crust as an element of artificial intelligence that determines the influence of disturbing influences
on the thermal state of the earth's crust.

Keywords: temperature, speed, control, measurement, tunnel, heatnas$ transfer,
earth's crust, piezometer, thermal logging, well, temperature distribution, empirical equation,
artificial intelligence.
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