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Introduction. The presence of water resources in the country and the application of
effective solutions in the process of their purposeful utilization and preservation have an
important role in ensuring human life, as well as in maintaining the ecological balance
of the environment.

The issues of use, conservation and management of water resources are considered
to be one of the most acute problems of the whole earth, especially the problems of the
use of fresh water. There is no state in the world that does not deal with problems
related to water resources, and Armenia is not an exception. Currently, 31 countries in
the world are experiencing water scarcity and more than one billion people need clean
water, and it is predicted that 2/3 of the world's population will face severe water
scarcity by 2025.

The problems of usage and management of water resources, particularly of
irrigation water, are more prominent in mountainous countries, where these resources
are unevenly distributed due to the geographical relief. This problem is more prominent
in our country, because 75% of Armenia's agriculture depends on irrigation. Optimal
management of water resources and irrigation systems is one of the most important
components of water resources problem. There lays the relevance of the topic.

The purpose of the article. The purpose of this article is to develop recommenda-
tions for improvement of the usage and conservation of irrigation water in Armenia.
Therefore, following problems were set in the scope of research:

v" To analyze the state of usage of RA water resources,
v" To study the features of the irrigation system in Armenia,
v" To identify ways for improving the usage and conservation of irrigation water.

Methodology. The study of foreign and domestic researchers was the basis for
scientific observations and conclusions presented in the work. In the scope of the
research logical, statistical and analytical methods were used.

Literature review. Water is the backbone of the ecosystem. The food security of
current and future generations depends on this resource. It plays a vital role in human
health, in the management of all kinds of activities of the agro-food system, in all the
branches of the economy'.

Today, the world faces ever-increasing challenges related to water resources and
water security issues. These problems include unaccounted use of water resources, high

1 Source: http://www.fao.org/3/av045r/av045r.pdf , last accessed January 2023
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level of emissions, poor water quality, its impact on the environment and population
health, the consequences of land degradation, etc'.

Water security is also an integral part of national security, which is closely related
to food security. Water and food are always present in the domestic and foreign political
calculations of countries. Water is also an object of conflict because it is an important
means of human livelihood and has a special role in food production?.

There is rich literature exploring the innovative and new ways of solving the
problem of efficient water use. One of them relays on the combination of Drip irrigation
and intercropping of plants at a ratio of 50:50, which is considered as a suitable strategy
for improving forage production amount with minimal water use3. In countries with
very scarce water resources like Sudan, that new and innovative methods include the
improvement of the traditional surface methods (viz: long furrow coupled with gated
pipes, etc.) and adoption of modern technologies such as the sprinkler irrigation systems
(mainly center pivot) and localized irrigation systems (drip/trickle, bubbler) and any
new innovations of them. Also, in such areas water losses due to seepage particularly in
light soil waterways, can be reduced by lining, soil compaction or chemical treatments*.
The amount of water that can be saved by implementing innovative and new irrigation
techniques varies depending on the area, crop, climatic conditions etc. It was revealed
that in Kalyani, Nadia for banana cultivation the final water saving up to 45.62 % is
possible with the adoption of proper management system®. Similarly, alternate furrow
irrigation (AFI) adoption in Ethiopia can provide 20% water saving at best, with
maximum yield compared convectional furrow irrigation having full water application®.

Discussion. Water resources flowing in the territory of the RA are state property.
According to the first article of the Water Code of the RA, water resources are the sum
of national water reserves and usable water resources.

National water resources are the supplies of water that have the quantity and
quality needed to meet basic human needs and maintain aquatic ecosystems. Usable
water resources are formed from the rivers in the territory of RA, from the flow of the
trans boundary Akhuryan and Araks Rivers, from underground water reserves. The
volume of water resources is 9049 million m3, of which the water resources of the rivers

1 Source: https://knowledge.unccd.int/sites/default/files/2018-06/G1.O%20Russian Ch8.pdf
last accessed January 2023

2 Markosyan A. Kh., Mkrtumyan M. M., Tokmajyan H. V., Management of water resources and water
system, NUACA -Yer. 2011, Volume 2, page 488

3 Baghdadi, Amirsaleh & Golzardi, Farid & Hashemi, Masoud. (2023). The use of alternative irrigation and
cropping systems in forage production may alleviate the water scarcity in semiarid regions. Journal of the
Science of Food and Agriculture. 10.1002/jsfa.12574.

4 Saeed, Amir & Ibrahim, Tarig. (2022). Efficient Use and Appropriate Management of Irrigation Water in Sudan.

> Ghosh, Uddipta & Banerjee, Debargha & Bose, Sumit & Das, Aliviya & Das, Dipankar & Barua, Rohit &
Saha, Somnath & Acharjee, Debadrita & Sahoo, Suvasis & Sadhukhan, Wriju & Kazi, Soukat. (2023). A
Study on the Optimum Water Use in Drip Irrigation System. Current Journal of Applied Science and
Technology. 42. 1-9. 10.9734/cjast/2023/v42i84084.

¢ Bekele, Tagesse & Abebo, Mulugeta. (2023). Evaluation of Furrow Irrigation Systems on Onion Yield and
Water Use Efficiency in Misrak Azernet Berbere woreda, Ethiopia. 6. 2395-0056.
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are 6859 million m3; the share of the Araks and Akhuryan rivers in the territory of RA is
1000 million m3, and underground renewable water resources are 1190 million m3. The
renewable underground water resources of the Ararat Valley are 1.1 billion m3/year!:
There are 9479 big and small rivers and more than 100 lakes in Armenia. Unfortunately,
some of them dry up during summer periods. In general, surface waters are 7.7 billion
m3, including 940 m3 of border waters?.

The rivers of RA belong to the Araks and Kur basins. 76.4% of the rivers flow into
the Araks, and 23.6% into the Kur. The major rivers of Armenia are Araks, Akhuryan,
Debet, Hrazdan, Vorotan, the length of which reaches up to 200 km. Relatively large
rivers include Arpa, Kasakh, Pambak, Aghstev. The characteristics of the rivers are

presented in Table 13:
Table 1
Main characteristics of major rivers of Armenia*

Names of | Average slope | Catchment basin area | Average annual exit | Average annual flow
rivers % km? m%sec billion m?
Araks - 22100 81.3 2.56

Akhuryan 5.7 9650 21.2 0.67
Debet 11.0 3790 34.0 1.07

Hrazdan 7.6 2560 26.0 0.82

Vorotan 21.0 2000 19.7 0.62
Arpa 24.0 2080 13.0 0.41

Aghstev 31.0 1730 9.71 0.31

Kasakh 29.0 1480 3.35 0.11
Pambak 13.0 1370 11.4 0.36

The next important source of water resources of Armenia are the lakes of Armenia.
Lake Sevan is considered the largest lake of the RA; it is also the largest freshwater lake
in the Caucasus. Sev, Akna, Kari, Kaputa and Aighr lakes are among the big lakes. The
average annual indicators of the lakes are presented in Table 2.

Table 2
Average annual indicators of RA lakes®
Names of lakes Level, m Volume Surface of the lake, km?
Sevana 1900.28 37.89 km3 1276.4
Sev 2 666 9 million m3 2.0
Akna 3032 3.91 million m3 0.8

1 Law of the Republic of Armenia “On the National Water Program of the Republic of Armenia”, adopted
on November 27, 2006

2 Narimanyan V., Deputy Head of the Water Resources Management Agency of the Republic of Armenia.
“Integrated Water Resources Management in Armenia”, Bucharest 2008, p. 2

3 Source: https://www.armstat.am/file/doc/99489768.pdf , last accessed January 2023

4 The table was compiled by the authors, by using the data of the article "Geographic characteristics of the
RA" of Statistical Committee

> Source: https://www.armstat.am/file/doc/99489768.pdf , last accessed January 2023
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Qari 3190 357 thousand m? 0.3
Aighr 860 310 thousand m? 0.03
Kaputan 3286 40.2 thousand m?3 0.1

The largest lake in the Caucasus, Sevan, is at the center of issues of water resources
management in RA. Sevan has economic, environmental and strategic significance for
RA. Water resources are mainly released from the lake for irrigation and industrial
purposes. According to Law of the RA on approving the annual and comprehensive
plans for restoration, preservation, reproduction and use of the Lake Sevan ecosystem, it
is allowed to release up to 170 million m? of water from Sevan annually’.

However, almost always more water than allowed is released from Sevan. For
irrigation of the lands in Ararat Valley, more water is released from the lake than the
prescribed amount. Through the Arpa-Sevan tunnel 157,447 million m? of water was
transported to Sevan in 2021 (including underground flow), and water was released
from the lake between May 25 and September 28 and amounted to 227,651 million m3.
These indicators speak of negative water balance.

Lake Sevan is surrounded on four sides by Areguni, Sevan, Vardenis and Geghama
mountains. 28 small and big rivers flow into the lake, such as Argich, Masrik,
Karchaghbyur, Vardenis, Gavaraget, Dzknaget, etc., and only one river, Hrazdan river,
originates from lake. Hrazdan is 141 km long. Starting from Lake Sevan, it flows in the
southwest direction, passes through the regions of Gegharkunik and Kotayk, the city of
Yerevan, then through the region of Ararat and finally flows into the Araks River.
Flowing southeast and exiting into Ararat Valley, the river becomes calmer and irrigates
the Ararat Valley?.

The inefficient and merciless use of Lake Sevan has led to a significant decrease in
water resources. That kind of usage caused the deterioration of the lake's fauna and
flora, as well as the whole ecological system. Before the artificial lowering of the lake’s
level, more than 80 % of the RA water resources (58.5 billion m3) were reserved here,
which is 5 times more than the surface water flow of the RA and about 35 times more
than the water resources stored in the remaining reservoirs. The economy of RA,
particularly agriculture, energy industry and the development of other branches is
closely related to the use of water resources of Lake Sevan, especially its quantitative
and qualitative characteristics*.

! Law of the Republic of Armenia “On approving the annual and comprehensive plans for the restoration,
preservation, reproduction and use of the Lake Sevan ecosystem”, adopted on December 14, 2001, HO-
276, RAPT 2002.01.15/4(179), article 10, Point5.1.

2 VC, Environment and Natural Resources in the Republic of Armenia in 2021, Brief Profile of
Hydrometeorological Conditions, p. 26

3 Yeritsyan H., Book 1, Components of water ecosystems. Hrazdan river, page 4,

4 Law of the Republic of Armenia “On approving the annual and comprehensive plans for the restoration,
preservation, reproduction and use of the Lake Sevan ecosystem”, adopted on December 14, 2001, HO-
276, RAPT 2002.01.15/4(179), article 10, Point 1..
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The total resources of lakes in Armenia are estimated at 39.3 million m3. The rivers
and lakes listed above are of great importance for irrigation of agricultural lands,
development of industry and fish farming. Many reservoirs have been built for
irrigation, energy and water supply purposes in the territory of RA. In particular,
reservoirs fed by these rivers and lakes are of primary importance for irrigation. There
are more than 80 reservoirs in RA. The total capacity of reservoirs is 1067 million m?3. 74
of those reservoirs have important hydro-ameliorative importance and the total volume
is 973.7 million m? Akhuryan is considered the largest reservoir in Armenia: with the
capacity of 525 million m3. The second is the Spandarian reservoir, which is
distinguished by its canonical aspect of the flow. Being close to the average flow of the
river, the reservoir is able to perform multi-year regulation of the river flow'.

Table 3
Reservoir volumes and water mirror surfaces?
Name of reservoir Volume, million m® | Water mirror surfaces, hectare
Akhuryan 525.0 4180
Spandaryan 257.0 1025
Tolors 96.0 480
Aparan 91.0 735
Azat 70.0 285
Djoghaz 45.0 230
Her-Her 26.0 115
Ketchut 25.0 135
Karnut 24.7 234
Geghi 15.0 35

Reservoirs are of particular importance for Armenia. They regulate the flow of
mountainous rivers, collect melt water and rainwater to meet irrigation and energy
needs, alleviate the dry microclimatic conditions of the country.

The Akhuryan reservoir was built on the Akhuryan River and irrigates the lands of
Aragatsotn, Armavir and Shirak regions. The Spandaryan reservoir was built on the
upper reaches of the Vorotan River. It is of great importance for Vorotan Cascade
hydroelectric power plants, and also for raising the level of Lake Sevan. A part of the
flow of the Vorotan River is transferred to Lake Sevan through the Kechut reservoir3.

The reservoir of Tolors was built on the rivers Ayriget and Sisian. It serves to feed
the Tatev and Shambi hydroelectric power plants and irrigates the lands of Syunk
region. Geghi reservoir is also located in Syunik region, near Geghi village. It was built
on the river Voghji. The reservoir was built as for energy production purposes, and later

1 Chlingaryan L.A., Mnatsakanyan B. P., Aghababyan K. A., Tokmajyan H. V., “Hydrography of rivers and
lakes of Armenia”, Yerevan 2002,

2 Source: https://www.armstat.am/file/doc/99489768.pdf , last accessed January 2023

8 Gevorgyan A. , Evaluation of the stability of dams of large reservoirs in Syunik region, YSU, Collection of
scientific articles, 2015. Proceedings of the annual scientific session. p. 23, Link:
http://www.ysu.am/files/SSS BookCollect 1 2016,%20pp.%2023-27.pdf,

207



https://www.armstat.am/file/doc/99489768.pdf
http://www.ysu.am/files/SSS_BookCollect_1_2016,%20pp.%2023-27.pdf

it was used for irrigation and reclamation purposes. The reservoir irrigates the lands of
the Kapan region.

The Aparan reservoir was built on the upper course of the Kasakh River. It is used
for irrigation and also for fish farming. The Azat reservoir was built on the middle
course of the Azat River. The reservoir is also fed by springs, it is used for irrigating the
lands of Ararat region. Joghaz reservoir was built in the middle stream of Joghaz River
in Tavush region. The water from the reservoir is pumped to the Ijevan and
Noyemberyan canals by water stations. This reservoir irrigates about 10 thousand
hectare area. The Her-Her reservoir is located in Vayots Dzor, it was built on the
Herheri River. The height of the dam is 74 m. The Kechut reservoir too is located in
Vayoc Dzor, in the valley of the Arpa River. The reservoir serves to supply water to
Lake Sevan with the help of the Arpa-Sevan aqueduct. Karnut reservoir is located in
Shirak region, near the village of the same name. It is fed by the Karnut, Jajur and
Akhuryan rivers, the total annual flow of those is 27.26 million m3, and it receives a
very small amount of water from its own catchment. It was built during the Soviet
Union for the purpose of irrigation. The reservoir irrigates the lands of Akhuryan, Artik
and Ani regions, about 7000 hectares. Irrigation is carried out through the Aigabac and
Shirak canals, the 15th divider and the Artik water station?.

In addition to the above-mentioned ones, the reservoirs of Arpi Lake, Marmarik,
Yerevanyan Lake are also of key importance for RA economy. The Arpi Lake reservoir
is located on the Akhuryan River. The lands of Shirak Field and Verin Akhuryan are
irrigated with water from this reservoir. Talin and Armavir canals also receive water
from this reservoir. It should be noted that this reservoir has a tectono-volcanic origin,
that is, it is a natural reservoir, which was artificially enlarged in 1951 in order to
accumulate more water resources. Thanks to that expansion the surface of the Arpi
reservoir reached 22.1 km?, the volume reached 110 million m3 (instead of former 5
million m?3). It can be concluded that in 1956 Lake Arpi was artificially turned into a
reservoir. That is how "Arpi Lake" National Park was created3.

Another important reservoir for irrigation is the Marmarik reservoir. It was
established on the Marmarik River, in Kotayk region. The reservoir has a dam with the
height of 55 meters; the total volume is 24 million m?. Reservoir water is used mainly
for irrigation, hydropower and industrial purposes*.

1 Gevorgyan A. , Evaluation of the stability of dams of large reservoirs in Syunik region, YSU, Collection of
scientific articles, 2015. Proceedings of the annual scientific session. pages 24-26, Link:
http://www.ysu.am/files/SSS BookCollect 1 2016,%20pp.%2023-27.pdf

2 Benoyan, L.H., Grigoryan, A.F., Arakelyan, A.S., Pipoyan, S.Kh., (2020) The modern fish world of the
Karnut Reservoir (Shirak Marz, Armenia). Biological Journal of Armenia, 72 (3). pp. 10-15. ISSN 0366-
5119,

8 Annex to the RA Government Decision No. 1854-A of December 22, 2011, “Arpi Lake" National Park
Management Plan for 2011-2015, p. 28-29
Link: https://www.e-gov.am/u files/file/decrees/kar/2011/12/11 1854 1.pdf

4 Stepanyan L.G., Qualitative, quantitative indicators of phytoplankton coexistence and ecogeographic
characteristics of the Marmarik River, Biological Journal of Armenia 3(71), 2019, p. 32-33
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Marmarik reservoir is the only reservoir built during the period of independence.
The construction of the reservoir was a big event in the field of water resources usage,
because with the help of this reservoir, it was possible to reduce the released water from
Lake Sevan by nearly 20 million m3. In addition, the Marmarik reservoir provided an
opportunity to irrigate area of 1055 hectares.

In 1970, Yerevanian Lake artificial reservoir was built to regulate the flow of the
Hrazdan River and usage of its waters. The volume of water is 4.8 million m3. This
reservoir is also used for irrigation purposes. Irrigation water is released through a floor
drain'.

Reservoir construction projects are of vital importance for effective management of
RA water resources. In this regard, the recently restored and reconstructed Marmarik
reservoir with a total volume of 24 million m3 is of great importance. Currently, the
reservoir construction works of Vedi, Kapsi, Yeghvard and Marmarik have been
initiated in order of priority. It is planned to build a 25 million m? dam junction in the
Kapsi reservoir for the first stage. The dam will be built in such a way that in the future
it will be possible to raise it so the volume of the reservoir will reach to 60 million m3.
The total duration of the construction works will last for 5 years and it will allow
covering more than 5 thousand hectares of new irrigated areas, as well as improving the
water security of the currently irrigated areas”.

In the first phase, the dam junction of Kapsi reservoir is planned to be built for the
volume of 25 million m3. The dam will be built in such a way that it will be possible to
raise it in the future, increasing the volume of the reservoir to 60 million m3. The total
duration of the construction works will be about 5 years and it will allow covering more
than 5 thousand ha of new irrigated areas, as well as improving the water security of the
currently irrigated areas.

The Vedi reservoir is being built in Ararat region, on the Kututs floodplain on the
right bank of the Vedi river, and the free/flood flow of the Vedi and Khosrov rivers are
the source for filling this reservoir. “The Vedi reservoir and irrigation system
construction” project includes the construction of 29.4 million m? Vedi reservoir dams,
supporting structures, water intake junctions on the Vedi and Khosrov rivers, water
transportation system, irrigation system (about 37 km long pressure pipeline) and
irrigation in pilot areas, design and construction works of new intra-farm irrigation
network (with the possibility of using new technologies). The project "Construction of
Vedi reservoir and irrigation agreement" started in 2017 with the loan funds of the
French Development Agency (AFD) and the co-financing of the RA Government. The
project also includes the construction of an intra-farm irrigation network which starts
from the irrigation system and reaches to individual farms (in pilot areas)3.

! Kobalyan H.H., Evaluation of the ecological and sanitary condition of Yerevan Lake and Akhpara
Reservoir, Biological Journal of Armenia, 3(70), 2018., p. 88-89

2 Source: https://www.scws.am/am/information , last accessed February 2023

3 Source: http://env.am/storage/files/modul-2-2023.pdf , last accessed December 2022

209



https://www.scws.am/am/information
http://env.am/storage/files/modul-2-2023.pdf

The decision to build the Mastara reservoir was made in order to manage the
mudflows of the Selav Mastara River and store that water. With this reservoir, it is
planned to irrigate 4384 hectares of lands, which are located in Myasnikyan, Lukashin,
Hatsik, Khanjyan, Norapat and Noravan communities. Currently, 3708 hectares of land
are actually irrigated here, and 675 hectares are not irrigated due to water scarcity and
irrigation difficulties!.

The construction of the Yeghvard reservoir is of particular importance. It will
not only improve the irrigation process of the region, but also reduce the release of
water volumes from Lake Sevan. The construction of the reservoir started in the 1980s
and has not been completed until now due to lack of funds. It is planned to build the
reservoir with a volume of 90 million m32.

In addition to the construction of a new reservoir, special attention should be paid
to the technical condition of existing reservoirs, as well as the availability of treatment
plants for those reservoirs. For example, in Armavir region, the sewage in the area of
the Metsamor treatment plant leaves the sewer collector without cleaning and
disinfection and fills the adjacent areas and open reservoirs, creating a great risk of
spreading infectious diseases. Within the framework of the grant program for the
restoration of water supply and drainage infrastructures supported by the German
Development and Neighborhood Investment Bank of the European Union, the
construction of a wastewater treatment plant operating on the pond principle, the
rehabilitation of the sewage pumping station, the collector, and the sewer network is
planned, which will allow the implementation of wastewater treatment in the cities of
Armavir and Metsamor and the community of Norapat?.

Other regions of RA, where sewer lines are connected to flowing rivers and
reservoirs, also feel the need for similar measures. Sewage flowing into rivers and
reservoirs is a great threat to environment. There is a high risk of rise of infectious
diseases especially in the summer months.

The scientific novelty of this article lies in the fact that based on the studies of author
and recorded patterns, the ways for improvement of the usage and conservation of
irrigation water in Armenia were identified and substantiated, the application of which
will have a beneficial effect on efficient water use in Armenia.

Conclusions. Thus, conducting studies on water resources of RA, particularly
irrigation water, the following conclusions were made:
e The surface flow is distributed very unevenly, both by geographical areas and
different years. Scarcity of irrigation water, harsh dry climate conditions have a
negative impact on agriculture. During the cultivation season, there is a shortage of

1 Khachatryan E. H., Namatyan N. T, Justification of the choice of dam type and construction of the
Mastara reservoir, National University of Architecture and Construction of Armenia, 2019, Part 1, p. 54-62

2 State Committee for water management, draft of the final report of the preparatory survey of the
Yeghvard irrigation system improvement project, 2016, p. 4

8 Source: https://www.scws.am/am/credit-programs, last accessed February 2023.
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water for crop irrigation in the Ararat Valley, which can be filled by regulating
river flows and building reservoirs. In addition, due to the large bends of the rivers
in Armenia, the potential energy of water increases dramatically in the spring
months, which causes annual flooding and inundation of agricultural lands.
Currently, in the rivers, that have reservoirs in the upper reaches, the destruction
of the coastal areas has significantly decreased (Azat, Vorotan, Akhuryan, Kasakh
and other rivers).

e Agriculture in Armenia depends on irrigation. The water of Lake Sevan is also used
for irrigation purposes. According to the decision of the Government of the RA, the
annual water discharge from the lake is set at 170 million m3; unfortunately this
amount is not maintained. In 2021, the release of water from Lake Sevan amounted
to 227.651 million m3. It is necessary to establish a strict control in order not to
exceed the permissible limit.

e More than 80 reservoirs have been built in RA for the undisturbed operation of
irrigation, 6 of which are for energy-production purposes, the rest are for
irrigation. Reservoirs are of particular importance for RA. They regulate the flow of
mountain rivers, collect meltwater and rainwater to meet irrigation and energy
needs, alleviate the dry microclimatic conditions of the country. The construction
of reservoirs mentioned in the article will not only contribute to the improvement
of irrigation, but will also help to manage water resources effectively.

e Apart from the construction of the mentioned reservoirs, it is also important to
ensure the construction of the treatment plants of the existing reservoirs. As well as
carrying out an assessment of the technical conditions of the reservoirs (checking
the strength of the reservoirs, analysis of water level and volume, depth, pollution
level).
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<L RPU3LL NBUNKULENP GUAULYUMNRUC NNNSU UL
QNrocueusSnhy

Ubtiph Kwdpwpanuih Unipwnyw
<nyhwuubu Uhdnuh Wuwwmpywt

Zudwnnunwughp: Znnjusnid ubpuyugyws k22 opuyht nkunipuibph owwnp-
dw)] junwjupdwt Juplnpnipmnitip npngwt hpwjuwbwugdwi gnpénid, npny
yujdwiwynpuws b wojpwnwiph wpphwljuinipiniin: Unwetuyhtt nipwnpn-
pintt E nupdyl) Zujuwunnwth wdpnne opuhtt wwowpubnph yEpnisdwup, Uhwtw
18h opuyhtt wwownpukph pbuwnnupwp oguugnpsdwip, npnquutt hwdwnp opuyghte
ntunipuubph wpynitwybn jurujupdwip: Znpqusniud twunuly E npdty dowlity
Zujuunnwinid  npnqUwit 9ph  oguuugnpéuwl, wwhwwidwb pupbjudduit
nunnué wnwowplnipniibp: Lywwnwlhtt hwutknt hwdwp dughp £ gpdlyg
Jtpnusty 22 opuyghtt nhunipuitiph oguuugnpsdw Jh&wlyp, ntunidbwuhply Zuyuu-
nwind nnnguut hwdwljupgh wpwidtwhwwnlnipjniuttpp, pugwhwynt] nnng-
dwl oph oqunuugnpsdwmt b yuwhwywudw pupkjuydwt ninhubpp:

Zujuunnwind gpuyhtt phunipuitbph jupwupdwt Jpdujugpuljui, Jp-
nswljut dbkpnnubph hhdwt Jpu juunwpygt) Bu dbpnisnipjniuttp, npnug wp-
myniupnid wwpq E nupdk], np hwbipuybnnipniunid wnljw E opuyhtt yuownp-
utph pwjwpup pwbwlnipnil, b hhdbwlwt ppunhpp juwws b wyn wguowp-
ubph wpynitwybn yuwhywidw b ogirnugnpédwt htin:

Puh phpkin] wounwipnid junwpdws nunidbwuhpmpynibbibpp’ bpkip.
hsybtu swwn Ephypubpnud, wjiybu b Zujuunwinud gniqunbnbunipniup Juju-
Jwsé E nnngnidhg: Uju gnpépupwugh oyynhdw) junwjupdwb hwdwp unbnsyt) b
unbndynud tu gpudpwpubp, npnp jupquynpnid b (Enttwhtt gknh hnupp, hw-
|ngpwionptinp nt wudpbwenbkpp Yninnwlnd ki nnnguwt b Eubkpgbnhly juphpubpp
hnqunt tyyuwwnwlyny:

Znnjubh ghnwlwi tnpoypp juywind £ bpwiund, np hinhtwlh Ynndhg
Juunwpjuws numdbwuhpmpniitiph b wow ophttwswthnmpmbutph  hhdwh
Ypu puguwhuyuly b hhdbundnpby B Zuyuunwinid nongiwt 9ph oqumuugnpéuin
b wwhywidwh puptjujdwbt mnhutpp, npnilg jhpwpmipniup bp puptiywun
wqplgmpiniip §niukiw 2Z-md 9puyhtt pkumpuubtph wykh wpynibwygbn oguw-
qnpéuwt Ypu:

znnudnid hwdwljupqué nkupny ukpjuyugus k Zujwunwith gpught nk-
uniputbkph Ypdwlhh Jipnidnipinitp, hhdtwynp £ hwdwpyb] wyt Eqpuhwgnudp,
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np Zuyuunnwinid opuwyjhtt ptuniputbpp nbknupwoidws bt wthwjwuwpwswth
JtEpyny b npnguwt wijpwthwt wotwwnwiph hwdwp wnwtduwlh tpwbwlne-
pintt niubkl opudpwpubpp:

Puunh puntp. wqquyhtt opuyhtt wwpwpubkp, epujhtt nhunipubp Junw-
Jupnud, ogpudpwntitp, ghinnwghtt hnup, nonguwt hwdwljupg, Ubwbtw 1h4:

YNPABJIEHUE BOJHbIMU PECYPCAMMU PA B NPOLUECCE OPOLLEHUA

Mepu AmbapuymoBHa MypapasaH
OranHec CumoHoBUY AcaTpsiH

Awnnoranud. B craTse npezcraBieHa BaXXKHOCTb ONITHMATBHOTO YIIPaBI€HUS BOZHBI-
Mu pecypcamu PA mpu ocyimecTBieHNH OpolIeHUs, YeM U 00yCJIOBIeHa aKTyaJIbHOCTH
cratsu. OCHOBHOe BHUMaHUe ObLIO yZe/IeHO aHATIU3y BCEX BOZHBIX PECYPCOB ApMeHUH,
SKOHOMHOMY MCIIOJIB30BaHMIO BOAHBIX pecypcoB ozepa CeBaH, 3¢p(HeKTUBHOMY yIIpaB-
JIEHUIO BOZHBIMU PeCYpPCaMU JJIA OPOIIeHNUS.

Lensio cTaTby ABIAeTCA pa3paboTKa PeKOMEHJALMI II0 COBEPIIEHCTBOBAHHIO YII-
paBJIeHUs BOLHBIMU PeCypcaMM Ha OCHOBe U3y4eHUs UCIOIb30BAaHUA U OXPAaHbI BOJHBIX
pecypcoB B ApMeHHH, B YaCTHOCTH IIOJUBHOHM BOABL [IIa HOCTIDKeHMA Ienu ObLIH
IIOCTaBJIEHBI 33/JaUH:

® IIPpOaHAJIHU3NUPOBATH COCTOAHME HMCIIOJIb30BaHNA BOLHBIX PECYPCOB B APMEHI/II/I
® MU3YyYUTH 0COBGEHHOCTH YHIpaBJI€HUA I/IPPI/II‘HIH/IOHHOI;’I CHUCTEeMOM APMeHI/II/I
® OIpeneauTh MYyTH YIYyINIEeHNI NCIIOJIb30BAHNA U COXPaHEHHNI OpOCHTeJ’IBHOﬁ BOJBI.

Beutu mpoBeieHbI aHAIM3bI HA OCHOBE CTATUCTHUYECKUX U aHAJTUTHYECKUX METOZOB
yIIpaBieHHsI BOSHBIMU pecypcaMu APMeHUU, B pe3ysIbTaTe KOTOPBIX CTAlIO ACHO, YTO B
pecryOIrKe MMeeTCs JOCTaTOYHOe KOJIMYEeCTBO BOZHBIX PECypCOB, M OCHOBHAA ITpobeMa
cBsi3aHa ¢ 9 (HEeKTUBHBIM COXpaHEHUEM U UCIIOIb30BAaHUEM STHX PECYPCOB.

IloxBops uToru MCCIeOBAaHUAM, IPOBEJEHHBIM B paboTe, OTMETUM: KaK M BO MHO-
THX CTPAaHAaX, CeJIbCKOEe XO3AHCTBO B ApMEHUHM 3aBUCHUT OT OpolleHus. JIjad omTuMans-
HOTO YIIPaBJIEHUA STUM IIPOIECCOM CO3/J]aBaIMCh M CO3JAI0TCA BOZOXPAaHUIMINA, PETYIN-
pyIollKe CTOK TOPHBIX peK, COOMpalolye Tajlble M JOXKAeBble BOIBI JJIA HUPPUTAI[UOH-
HBIX ¥ DHEPTeTHYeCKUX HYXI.

Hayunasa HOBM3Ha JaHHOI CTaThH 3aKJIIOYAETCA B TOM, YTO Ha OCHOBE IIPOBEJIeHHBIX
aBTOPOM HCCJIeJOBAaHUI U 3aKOHOMEPHOCTeH OBLIN BBIABJIEHBI 1 OOOCHOBAHBI (DAaKTOPHI,
HaIlpaBJIeHHbIE HA YJIYYLIEHUS YIPaBJIeHUA BOJHBIMHU pecypcaMu ApMeHUU, IpUMeHeHue
KOTOPBIX 0JIATOTBOPHO CKa)KeTCA Ha PasBUTHH BOJOIIOIB30BaHUA B ApMeHUHU, OCOOEHHO
WPPUTalJMOHHOM CHUCTEMBL.

B crarpe B cucTeMaTH3MpPOBaHHOI (pOpMe IIpeZCTaBIeH aHAIU3 COCTOSHUA BOJHBIX
pecypcoB ApMeHuU, OGOCHOBAaHHBIM CYHTAETCS BBIBOJ, O TOM, UTO BOJHBIE PeCypCHI
pacmpezeneHsl B ApDMeHUM HepaBHOMEPHO M BOJOXPAaHUJIHIA MMEIOT 0co00e 3HaYeHUe
11t GecriepeGOHOM PaGOTHI OPOIIEHU.
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KimoueBsie cyroBa: HalmoHaIbHbIE BOZHBIE PECYPCHI, YIIpaBleHHe BOTHBIMU PeCyp-
CaMH, BOJZOXPAaHMINIIA, PeYHOH CTOK, OpPOCUTeIbHad crcTeMa, o3epo CeBaH.

RA WATER RESOURCES MANAGEMENT IN THE IRRIGATION PROCESS

Meri Hambardzum Muradyan
Hovhannes Simon Asatryan

Abstract. The article presents the importance of the optimal management of the
water resources of the RA in the implementation of irrigation, which determines the
relevance of the article. The main attention was paid to the analysis of all the water
resources of Armenia, the economical use of the water resources of Lake Sevan, the
effective management of water resources for irrigation. The purpose to develop
recommendations for improvement of the usage and conservation of irrigation water in
Armenia. To achieve this goal, the problems were set to analyze the state of the usage of
water resources in RA, to study the features of the irrigation system in Armenia, to
determine ways to improve the usage and conservation of irrigation water. Analyzes
were carried out on the basis of statistical and analytical methods of water management
in Armenia, as a result of which it became clear that there is a sufficient amount of
water resources in RA, and the main problem is related to the effective conservation
and usage of these resources.

Summing up the research, we conclude: as in many countries, agriculture in RA
depends on irrigation. For optimal management of this process, reservoirs have been
created and are being created which regulate the flow of mountainous rivers, collect
melt water and rain water for irrigation and energy needs.

The scientific novelty of this article lies in the fact that based on the studies of
author and recorded patterns, the ways for improvement of the usage and conservation
of irrigation water in Armenia were identified and substantiated, the application of
which will have a beneficial effect on efficient water use in Armenia.

The article presents the comprehensive and systematic analysis of the state of water
resources in Armenia, and concludes that water resources are distributed unevenly in
Armenia and reservoirs are of particular importance for the undisturbed operation of
irrigation is considered reasonable.

Keywords: national water resources, water resources management, reservoirs, river
flow, irrigation system, Lake Sevan.
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