AGRICULTURAL POLICY

ISSUES OF IRRIGATION
WATER USE:
WORLD AND ARMENIA

DOI: 10.52174/2579-2989_2021_6_17

Keywords. agriculture, irrigation, water saving
technologies, losses, global warming

Water is vital for life. It plays an important role in
ensuring the integrity of the ecosystem and receiving
a variety of products and services from it. Along with
population growth, the demand for fresh water for
agricultural and industrial purposes, as well as in order
to meet the needs of the urban economy, is growing at
an unprecedented rate. At the same time, especially with
the impact of global climate change, water resources are
significantly reduced. Therefore, the rational consumption
of water through the introduction of water-saving
technologies becomes a major problem. About a third
of the world's freshwater is used in agriculture, so it is
especially important to reduce losses in irrigation systems
and save water available to plants. This article analyzes
the international experience of irrigation water use and
the possibilities of introducing modern water-saving
technologies, assesses the state of irrigation water use
in Armenia and presents organizational and economic
measures for improvement.

Fresh water is considered a vital natural
resource, the volume of which is limited, and
the sources of recovery are endangered. In some water
basins, these restrictions are not severe or seasonal, and
in water-scarce areas, rational water use and storage are
persistent problems. Moreover, water storage capacity
is limited by geographical location, terrain, seismicity,
groundwater resources, melting point and overall external
flow.

The total volume of water in the world is about 1.386
billion cubic kilometers. However, 97.5% of this vast volume
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is the salt water of the seas and oceans, which
is almost unusable without desalination.
Freshwater, on the other hand, accounts for
only 2.5 percent of total water resources,
most of which, 68.7 percent, are in the form
of ice at the Earth's poles and natural glaciers.
Thus, despite the fact that most of the planet
is covered by water, only a small part of it
is usable by humans, and these limitations
must be taken into account when planning
water use.

Glaciers and snow cover 1/10 of the land,
which accounts for about 70% of fresh water.
Unfortunately, most of this quantity is far
from the settlements and is difficult to access
for use. There is a large amount of fresh
water in the lakes of the world. However,
their uneven distribution and inconvenience
of use create serious difficulties. For example,
Canada is home to about 50% of the world's
freshwater lakes. In addition, many freshwater
lakes are located in arid regions, and as a result
of intensive evaporation, the salt content
exceeds the allowable limit. For example, the
Caspian Sea and the Dead Sea, whose waters
are very salty, have such a fate.

So, the volumetric distribution of fresh
water on the planet is quite heterogeneous.
The spatial and temporal distribution of
water is also irregular and does not meet
the water distribution requirements of the
population and human society. If the average
European drinks a glass of water or juice a
day (0.2 liters of water), brushes his teeth (1
liter), uses the toilet (8 liters), takes a shower
for five minutes (100 liters), eats porridge for
breakfast (1 liter), drinks tea or coffee (1.5
liters for a teapot), washes the dishes (100
liters), turns on the washing machine (100
liters), etc., and consumes a total of 600 liters
of water per day, then, in the poorest countries
in Africa, the daily water consumption per
capita ranges from 3-8 liters, which is equal
to the use of toilet water once in Europe. The
average in China is 100 liters, in Russia - up to
400 liters, the average American consumes
700-800 liters of water per capita per day'.

Given the growth rates of the country's
population and the growing trends in water
demand in various sectors, it is inevitable to
increase the amount of water consumption
in urban and rural areas. Water plays a key
role in the country's economic, social and
cultural processes. Increasing agricultural
production and food security, urban and
rural development, and raising the living
standards of the population require making
the necessary investments and using water-
saving technologies to balance water supply
and demand as much as possible.

By 2050, India's population is projected
to grow by another 563 million, while China's
population by 187 million. Egypt, Mexico and
the Islamic Republic of Iran are also facing
population growth. If the main steps and the
implementation of appropriate actions for
the optimal use of limited water resources
are not included in the agenda, the world will
surely face serious difficulties on the way to
sustainable development. It is no coincidence
that the UN Sustainable Development Goal
6 proclaims "Clean Water and Sanitation”,
with sub-goals 6.4 and 6.5: «6.4. By 2030,
significantly increase water use efficiency in
all areas and ensure sustainable fresh water
intake and water supply to address the
problem of water scarcity and significantly
reduce the number of people suffering from
water scarcity, 6.5. Until 2030 to implement
comprehensive water resources management

at all levels, including, where appropriate,
through cross-border cooperation”.?

Israel is a classic example of prudent
water management in the world. Here, as
a rule, the water pumped to the field and
greenhouses by closed, drip system is a
multifunctional factor. That is, the irrigation
system performs both irrigation and
fertilization and disease control functions.
The pre-defined volume of water is mixed
with the required amounts of fertilizers and
disease prevention agents and served as a
complex mixture to both the root and surface
systems of plants. By the way, this saves water,

' Paruyr Abrahamyan, Global Water Scarcity and Its Implications for Armenia; https://evnreport.com/magazine-issues/global-

water-scarcity-and-its-implications-for-armenia
*> https://armenia.un.org/hy/sdgs/6



TABLE 1

Israel's population and water use®

1960 2200 1338 197
1970 3100 1659 254
1980 3950 1679 368
1930 4900 1779 558
2000 6300 28 156
2010 7610 228 BHG
2020 a941 25390 1043

as well as working time and space. Saving
space is an important resource, especially in
modern greenhouses. In addition to the fact
that the plants grow mainly at the expense
of height, they are also placed on movable
tables and no permanent corridors are left
for the movement of workers. The data in
Table 1 show that over the last 60 years,
Israel's population has more than quadrupled,
total water use has increased 1.9 times, and
the amount of water used in the agricultural
sector has increased almost 1.3 times. It is
interesting that the use of domestic water
per capita in 2020 was only 333 liters and
in 1960 increased by only 88 liters or 36%
compared to last year.

Irrigation is an important precondition
for the development of high-tech agriculture
in areas with relatively low atmospheric
precipitation. It is no coincidence that in
assessing the potential of farming in Central
Asia, the advantage is given not so much to
the size of the land as to the availability of
irrigation water. Figuratively speaking, the
villager is not asked first, "How much land
do you have?", but "How much water do you
have?" And in Israel, the yield of agricultural
crops is calculated not only by the unit of
land, but also by the amount of irrigation
water consumed.

In arid regions such as the Middle East,
Central Asia, the western United States,
agriculture is difficult to imagine without
irrigation systems. And in the countries
of Southeast Asia and Latin America, the
cultivation of agricultural crops, especially

Water consumption

Agrarion sector in housshold
Million m?fear  Liter {p

54 1087 245

B6 1219 224

100 1212 255

108 ms 32

124 138 32

17 183 325

& 1392 333

rice, is directly related to the diverse use of
irrigation water.

Due to different factors, different amounts
of irrigation water are used to obtain the
same product unit in different geographical
areas of the world. For example, to produce
1 ton of wheat, 849 cubic meters of water
are needed in the United States, 690 cubic
meters in China, 1,654 cubic meters in India,
2,375 cubic meters in Russia, 3,177 cubic
meters in Mexico, and the world average is
1,334 cubic meters. Moreover, sometimes
water-scarce countries (for example, Israel)
carry out consistent work on the introduction
of water-saving technologies, desalination
of seawater, and in some cases simply limit
the area under relatively high water demand
crops.

According to the Food and Agriculture
Organization (FAO), water resources in
Uzbekistan and Turkmenistan are extremely
high. In those countries, 169% and 144% of
water is consumed, respectively, compared
to its own water resources. This indicator is
average in Tajikistan (62%), Armenia (56%)
and Azerbaijan (54%). The use of fresh water
in Kyrgyzstan and Kazakhstan also exceeds
the world level and is 50% and 33%,
respectively. Russia and Georgia use 4% of
their own fresh water, Moldova - 12% and
Ukraine - 14%.

Not so long ago, in 1988, the area of
irrigated lands in Armenia in all types
of farms was 315.9 thousand hectares®.
Agricultural water use 2432 million cubic
meters c.m. was or 68.6% of the total water

® The chart was created by the author https://guide-israel.ru/country/161-vodnye-resursy-izrailya/ and from other internet

resources

* HapopgHoe xo3aiicteo Apmatckoii CCP B 1988 ropy: Cratuctuyeckuii exerogHuk, Ep., Aitlactan, 1989, ctp 197.
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use.” As a result of the liquidation of state,
collective and inter-economic organizations
and the privatization of land, the use of fresh
water for irrigation and agricultural water
supply decreased by 3.3 times in 1995 and
amounted to only 742 million. m. c. or 50%
of total water use.®

The main reason for such a sharp decline
was the liquidation of large economies and
structural changes in agriculture. About
862 former agricultural enterprises were
liqguidated in the early 90s of the last
century and as a result of mass land
privatization, about 320 thousand hectares
were created in small farms. The centralized
system of state logistics and state procurement
of products underwent significant changes.
The transition to market principles, or rather
the elimination of existing infrastructure and
economic relations without creating new
ones, especially in the early years, led to
sharp declines in production and economic
indicators. As we have noticed, irrigated
agriculture was no exception. A decade later,

5 lIbid. p. 107.

in 2001, the number of farms reached about
345,000, but the use of fresh water for
irrigation and agricultural water supply was
only 808 million cubic meters.” Over the
next two decades, irrigation systems were
rehabilitated and developed, especially
with loans and grants from the World Bank,
the International Fund for Agricultural
Development, and the Asian Bank. Probably
due to the implementation of these programs,
water use in Armenia has increased
dramatically in the last decade. Thus, if the
water intake in 2000 was 1.8 billion cubic
meters, then it is now approaching 3 billion
cubic meters per year. However, studies
show that transit losses are still high. More
specifically, we lose about 1 billion cubic
meters of water per year on the roads, which
is too much. If no serious investments are
made in the water transportation system
in the next decade, the water problem in
Armenia will intensify. At present, more than
80% of water intake is spent on agriculture,
49% of which is on irrigation and 31.4% on

® Statistical Year Book of Armenia. Yerevan, Zangak-97, 1998, p. 111.
7 Statistical Year Book of Armenia. Yerevan, Zangak-97, 2002, p. 217.



fish farming (Graph 1).

According to the RA State Committee for
Water Economy, the cadastral irrigated area
is 194796 hectares, 151 thousand hectares
of which are in the service area of water
companies. In 2020, 85,000 hectares were
actually irrigated. By the way, for various
reasons, a significant part of the land is not
irrigated. First, about 27,000 hectares of
irrigated land are not irrigated due to the
absence of the owner. There are lands
where water is available 3-4 times during the
vegetation period, while 6-7 times irrigation is
required. Water scarcity often leads to
inefficient agriculture, so landowners simply
do not cultivate the land. There is an opinion
that it is necessary to change the mechanisms
of state support. For example, it is proposed
to subsidize the result, not the use of water,
that is, to subsidize the crop. The same goes
for switching to overnight irrigation. If the
price of night light is cheaper, the same can
be said for water and a boost for night use.

®  Ihttps://www.ecolur.org/hy/news/sevan/13118/

The idea of building reservoirs is also an
interesting option. That is, to store the
unused water at night and supply it to the
water users during the day.®

In any case, the construction of reservoirs
remains a priority for Armenia. The 29 million
cubic meter Vedi Reservoir is currently under
construction. The construction of the 25
million cubic meter Kaps reservoir will start
soon, which may reach 60 million cubic
meters as a result of further negotiations.
The plan to build another 16 reservoirs is on
the agenda. At the same time, the reduction
of water losses remains a major issue, one
of the important means of which is the
establishment of a closed system of water
pipes and a drip system for in-house water
use. In other words, the modernization of the
irrigation system has been on the agenda,
and it remains, due to which, especially in
the conditions of global climate change risks,
the more economical use of water resources
must be ensured.
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Uwdybk) U4EShUSUL
«Udptipn» htippwgnipwlut Yetyppnup wywaq thnpdwqbiyy, <MSL,
iptipbuwaghipnygguts pnljyanp, wpnbunp
Uarurusnt LUNULUMULNRI3NRL

NANQUUL 2rh 04SUGNrovuu <hULURLANPLENE. UWShur< 64 <U3UUSUL

2nipp Yhuuwlw vpwuwynyjwu ntunwpu £, npp Yuplnp nbp £ unwpnd ng dhwju Eynhw-
dwlwngh wdpnnowlwuntpjwt wywhwwudwu, wjl puqduwqut wwpwupubiph nt dwnwjniejntu-
ubiph wywhnydwu hwdwp: Puwlysnipjwt wbhu qnigpupwg, huswbu gjninuntunbuwywu b wp-
ryniuwpbpwlwu, wjuwbu b pwnwpwihtu munbunypjwtu Ywphpubpp pudwpwpbint twwwnwyny
wltwhuwnby swywiny wybjwuntd £ pungpwhwd oph wwhwugwnyp: Fpw hbin dthunkin, hwn-
Yuwwbu' Yihdwih gnpw; thinthnfunipjwu wgnbgniejwdp, uywwnbihnpbt Ypdwwnynd Bu opwjhu
ntiuntputbpp: Nwwnh opwfutunhp £ nwnund oph fubjwdhn uwwnndp opwutwnnuywu nbtu-
uninghwubiph ubpnpdwdp: Ugfuwphnid dwwnskih pwngpwhwd oph 2nipg Uk Gppnpnu ogunw-
gnpdynud £ gyniqununbuwlywu wpunwnpnipjwu ninpunwd, hbnbwpwnp' wnwuduwhwwnndy Y-
plnpniejniu Nubt hwnwwbtu nnngdwu hwdwlwpgbpnd Ynpnwnubph Ypdwnnidu ni pnyup
hwuwubih oph futwynnnieiniup: Ybpinwdtiny nnngdwt 9ph ogunwgnpddw dhowqgqwiht thnpép
U opwiutwinnuywt dwdwuwlywlyhg nbluuninghwubiph ubipnpdwu huwpwynpnieyniuubpp’ hnn-
Jwdnid quwhwwnynwd £ <wjwunwund nnngdwu oph yhéwyp, huswbu twb ubplujwgynid tu
Yuqdwybpwswlwu nt nunbuwlwu bh 2wpp dhongwnnidubip wyn gnpdpupwgh pwpbjwydwu
Uwwunwyny:

<hduwpwnbp. g/nuuipbipiunieynit, nnngnid, spwipubiwynnuilywt inGfutininghwbtin,
Ynpnwupptilbp, qinpwy ppuwpwignid

Cameen ABETUCAH
Cmapwuii cneyuanucm Hay4yHozo yeHmpa «Ambepo», Al DY,
O0OKMOp 9KOHOMUYECKUX HayK, npogheccop
ATrPAPHAA MOJIMTUKA

MPOBJIEMbI UCMNOJIb30BAHUA BOAbl A1 OPOLUEHUA: MUP U APMEHUA

Bopa urpaet BaxHyo ponb B obecrneveHnn LLeNoCTHOCTH IKOCUCTEMbI U MONYYEHNUU OT HUX pasHoO-
obpasHbix MpoaykToB U ycnyr. Hapagy c¢ poctom HaceneHus becrnpeuefeHTHbIMKU Temnamu pacTeT
noTpebHOCTb B MPECHON BOAe ANA CENbCKOXO3ANCTBEHHbIX U MPOMbBILUNEHHbIX Leneid, a TakKe AnA
6b1ToBOrO NOTPEbneHus Hacenenua. B To e Bpems, ocobeHHO 13-3a BO3felicTBIA rnobanbHOro nsmeHe-
HWA KnuMMaTa, BOAHble Pecypcbl 3HauMTenbHO cokpaluatotca. [MoaTomy paumoHanbHoe notpebnexue
BOAb! 3a CYeT BHeApeHus BojocbeperatoLux TexHonoruii ctaHoeutca Honbluoii npobnemoii. Okono
TPETU [OCTYMHON MpecHoii Bofbl B MUPE UCMONb3YETCA B CENbCKOM XO3AICTBE, MO3TOMY COKpalleHue
notepb, 0COBEHHO B MPPUraLMOHHBIX CUCTEMAX, U UCMONb30BaHUE BOAbI, AOCTYNHOW ANA pacTeHuil,
uMmetoT ocoboe 3HayeHue. B ctaTbe aHanusunpyetca MexayHapoAHbIii OMbIT UCNONb30BaHNA OPOCUTENb-
HoOli BOAbI, BO3MOMHOCTW BHELPEHUA COBPEMEHHbIX BOAocOeperatoLLmMx TEXHONOruiA, OLEHWUBaeTCA
COCTOAHME UCMONb30BaHUA OPOCUTENBHOI BOAbI B APMEHMM, a Takke NpefcTaBieHbl opraHu3aLoHHble
1 3KOHOMUYECKME Mepbl MO ero yiyyLleHUto.

KnioueBble cnoea: ce/lbCKoe X03Alicmaso, opouweHue, Boaoc6epeeafou4ue mexHo/o2uu,
nomepu, 2n10banbHoe nomenseHue



