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TERRITORIAL FEATURES OF THE USE OF IRRIGATED LAND AND WATER
RESOURCES IN SAMARKAND REGION
Annotation
The article provides information on the importance of land and water resources, which are the basis of
agriculture, including the regional efficiency of land and water resources in the example of Samarkand
region, the situation within the districts.

To do this, the share of districts in agricultural production, the percentage of land and water
resources is expressed in comparable indices (1= 1). The specific (land and water resources separately) and
integral (combined land and water resources) aspects of land and water use efficiency were calculated in
two ways (brutto and netto). Specific efficiency was determined by the state of water use at the expense of
the regional agricultural lands and the Zarafshan Basin Department of Irrigation Systems.

In order to more accurately reflect the results of the study, the districts were divided into four groups
according to the net (net) efficiency status, and each group was named based on a certain criterion. In
addition, differences in the use of land and water resources by districts were identified using differences in
netto and brutto efficiency. The results are tabulated in order to change the situation by region and to show
the situation more clearly. At the end of the article, suggestions and recommendations for improving the
efficiency of land and water use in the districts of the region are given.

Keywords: land, water, region, resource, area, brutto ratio, netto ratio, efficiency, index, indicator,
intensive use, extensive use.
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AHHOTALUSA
Maxkamaga CamapkaHxn  oONyCyHyH  MHcCajbIHAA
aliMakTarel ~ JK€p  JKaHA  Cyy  pecypcTapblH

nmalJanaHyyHyH HaTbIKAIyyldyT'yH, aHbIH WYHHIE
ailbur 4apOachIHBIH HETH3W OOJTOH JKep XaHa Cyy
pecypcTapbIHBIH MaaHWIYYJIYTY, afiMakTapabIH
WYMHJIETH KBIpAAAN TYYpajldyy MaanbiMaT OepHIIeT.

Byn yuyH palionnopayH aibul yapba eHAYpYLIYHIOTY
YIymy, JKep jkaHa Cyy pPeCypCTapbIHBIH HabI3AbIK
KAaTBIIIBI CaNBILITHIPMATYY KOpPCOTKYUTOPIO
kepceryner (Ctox = 1). JKepam xaHa CyyHY
naiiianaHyyHyH HaThIIDKaJIyyJIyTyHYH KOHKPETTYY
(xkep kaHa Cyy pecypcTapsl  ©3yHUYe) JKaHa
UHTETPANABIK  (KEep JKaHa CYy pEeCcypCTapbIHBIH
alKaJbIIIbl) ACTIEKTIIICPH KU KO MEHEH JCENTENreH
(kep >xaHa cyy). CanblITBIpMalyy HaTBIKAITYYIyK
PETHOHIYK aifbl1 YapOa >KepJIeprHHH jkaHa 3apaduian

HPPUTaLUIIBIK CUCTEMaJIapAbIH GaccelHINK
OariKapMalbITBIHBIH 9CeOMHEH CYyHY MaiijanaHyyHyH
abaJbl MEHEH AHBIKTaJIJIbL. W3unneenyH

JKBIMBIHTBIKTAPBIH TAK YarbULABIPYY YYYH DPalOHAOD
Ta3a aTKapyy CTaTyCyHa bUIaHbIK TOPT TOIKO OOJIYHIroH
’aHa ap Ouwp Tom Oenrwiayy OHp KpHUTEPHHIMH
HETH3WHIE aTajraH. MBIHOaH THINIKAphl, aiMakTap
OOOHYA JKep JKaHa Cyy pecypCTapblH Nainananyyaarsl

albIpMayvbUIBIKTap OKM JKaHa OKM
HATBIKATYYITyTyHYH albIpMayvblUIBIKTAPBIH KOJIOHYY
MEHEH  aHbIKTanael.  Hatelibkamap — Tabnmmana

PETHOHIIOPLy ©3TepTYY ’KaHa aHbl BH3Yallyy TYpPIO
KepceTyY Y4yH OepmiredH. MakanaHblH aArbiHAa

00JIyCTyH palOHIOPYHJA JKep XKaHa Cyy PecypcTapblH
NajifjalaHyyHyH  HaTbUDKAIYYJIYTyH  SKOrOpyjiaryy
0OrOHYA CYHYIITAp JKaHa CYHYIITap OepHiIn

Auxvly c0300p: Kep, Cyy, PEeTHOH, pecypc, ahMak,
maiinanyy — kodddumment, Taza  kodpdummeHrt,
3 eKTUBAYYIYK, MHICKC, KOPCOTKYY, WHTCHCHBIYY
naijananyy, 3KCTCHCUBYY NailallaHyy.

Introduction

AHHOTAIUSA

B cratee mpencraBieHa wuHGOpPMAnHs O BAXHOCTH
3€MENBHBIX U BOJHBIX PECYPCOB, KOTOpBIC SBISIFOTCS
OCHOBOM CEIIbCKOI'0 XO34MCTBa, B TOM dYHcCiIe 00
5 (PEKTUBHOCTH HCIIOJIL30BAHMUS 3€MEIBHBIX W BOIHBIX
pecypcoB B perumoHe Ha mnpumepe CamapKaHICKOH
o0nacTu, 0 CUTyallul BHYTPH PaliOHOB.

Jnst sTOoro nons paliOHOB B CEIBCKOXO3AMCTBEHHOM
MIPOU3BOJICTBE, MIPOLIEHTHOE COOTHOUIEHUE 3€MENbHBIX U
BOJHBIX PECYpPCOB BBIPAXKAIOTCSI B  COMOCTaBHMBIX
nokasareisix (i = 1). KoHkpeTHbIe (3eMeNbHbIC 1 BOAHBIC
pecypcel 1O  OTAENBHOCTH) U HHTErpasbHBIC
(koMOMHHMpOBaHHBIE 3EMEIbHBIE U BOJHBIC PECYPCHI)
acTeKTh! 3(Pp(HEeKTHBHOCTH MCIIONB30BAHUS 3EMIIH U BOJBI
ObLTM paccunTaHbl IByMs crmiocoGamu (brutto u netto).
YnaenbHast 3((GEKTUBHOCT ONPENENIUIaCh COCTOSHHEM
BOJIOTIOJTE30BAHUS 3a cyer PETHOHATBHBIX
CEeNIbCKOXO3SMCTBEHHBIX yrogumid W 3apadIuaHCKOTrO
6accelfHOBOTO yNpaBJIEHHUS] UPPUTAIIUOHHBIX CUCTEM.
UroObl  Gosee  TOYHO  OTPa3UTh  Pe3yJIbTaThI
HCCIICIOBaHMs, paloOHBl OBUIM pa3fiefieHbl Ha YeThIpe
TpyNIBl B COOTBETCTBHM CO CTaTyCOM  YHCTOH
s QeKTUBHOCTH, U Kaxkias rpymna Obula Ha3BaHa Ha
OCHOBE ompeneneHHoro kpurepus. Kpome Toro,
pasnuuus B HCIOJBb30BAaHWM 3EMENbHBIX M BOJHBIX
pecypcoB mo  paiioHaM  ObUIM  ONpENeNeHBl  C
WCTIONb30BAaHUEM DPa3nHiIuii B 3((EKTUBHOCTH netto u
brutto. PesynmpraTel mTpuBeICHBE B TaONHMIE, YTOOBI
W3MEHHUTh CHTYAIMIO 10 PETHOHAM M TOKa3aTh ee Ooiee
HarsiiHOo. B KOHIlE CTaTbu JaHBl TNPEAJIOKECHUS U
PEeKOMEHAAIMM 10  TIOBBIIEHHIO A (PEKTUBHOCTH
HCTIONB30BAaHUSL 3€MEIbHBIX M BOIHBIX PECYpCcOB B
pationax o0yacTu.

Kniouesvie cnoea: 3emns, 6oda, pecuoH, pecypc,
naowaoy, KO3(hpuyuenm  nonesHo2o - Oelicmeus,
Ko3puyuenm Hemmo, pghexmusnocms,  UHOEKC,
UHOUKAMOP, UHMEHCUBHOE ucnonv308aHue,
9IKCMEHCUBHOE UCNOb30BAHIUE.

The issue of rational use of natural resources, including land and water resources, has been
much discussed over the last years. This process is especially important in countries specializing
in agriculture, especially in Uzbekistan. The organization of rational use of land and water
resources has two main goals: the efficient use of land and water resources and their protection
[1]. Like other production processes, economic factors play an important role in determining land
and water use efficiency. High productivity per unit, the usefulness of the amount per capita, and
so on. If efficiency is expressed in the example of a region (region, province, district), it can be

recognized as regional efficiency [5].

The purpose of the study is to calculate the efficiency of land and water resources use of
districts using their agricultural production. For this purpose, the specific (separate) efficiency of
land and water resources use, integrated (joint) efficiency of land and water resources use were
calculated, and differences in land and water resources use of the surveyed districts were

determined.

Methodology and Materials.Statistical analysis, interregional comparison, mathematical
methods were used in this work. To show the absolute figures clearly, they are expressed in a
certain ratio (percentage). Efficiency was calculated in indices relative to the regional average.
Here, the indices are determined by the ratio of relative indicators (percentages). The efficiency of
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land and water use is expressed in brutto and netto ratios. They were calculated by arithmetic
mean and geometric mean.

In Samarkand region, agricultural lands (1295.5 thousand hectares) make up about 90% of
the total area [7]. In general, large rural districts (Nurabad, Koshrabat) are well provided with
agricultural lands. However, most of them are occupied by lands specializing in pastoralism and
dry farming (see Table 1). On the contrary, in the suburbs there are very little agricultural lands
(Taylak, Aqdarya), in addition, the intensive farming has mainly developed there. Pastdargom,
Payarig and Kattakurgan districts are well supplied with water resources. The difference in
agricultural production is not so great.

Table 1.
The share of districts in the cultivation of regional agricultural products and the provision of
agricultural lands and water resources®

The share of
- agricultural Provision of land The provision of water
No Districts .
production Ra resources Ri resources Rw
1 | Bulung'ur 95 3.6 7.2
2 | Jomboy 5.8 2.2 7.4
3 | Ishtikhon 8.4 3.3 8
4 | Kattakurgan 7.4 6.6 10.6
5 | Narpay 4.5 1.9 8.8
6 | Nurobod 2.5 28.0 2
7 | Aqdaryo 5.4 1.6 6.3
g | Pastdargom 8.8 6.8 141
9 | Pakhtachi 5.1 3.9 8.2
10 | Payariqg 9.3 7.4 12.5
11 | Samarkand 8.5 1.7 45
12 | Taylog 8.8 1.1 3.9
13 | Urgut 10.9 4.9 6
14 | Koshrabat 4.2 12.7 0.3
By province 100 100 100

The index of the share of regions in agriculture was calculated on the basis of data for the
last 12 years [4]. The index of effective use of land and water resources is calculated in relation to
the indicator of land or water supply of the districts (see Table 2).

|eul(|euw) = Ra/ Riw); here:

leur (leuw) (effective use of land or water) — Index of efficient use of land or water resources,

Ra (ratio of agricultural production) — Ratio in agricultural production,

Riw)(ratio of land or water resources) — the ratio (share) of districts in the provision of land
Or water resources.

When calculated by this formula, the state of land and water use of the regions arose. Taylak
district, which is well-supplied with agro-climatic natural resources, is distinguished by the level
of land use, which is almost eight times higher than the regional average. Along with Taylak,
Samarkand district also stands out in the use of agricultural lands. Nurabad and Koshrabat districts
are the least developed areas for growing agricultural products from land resources. These districts

% The table was prepared by the authors on the basis of 2018 data of the State Committee for Land Resources, Geodesy, Cartography
and State Cadastre of the Republic of Uzbekistan and the Samarkand Regional Department of Statistics.
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are the most passive in the agricultural sector of the region. This is directly related to the
inconvenience of natural conditions.

In the efficient use of water resources, the situation is slightly different. That is, 50 percent
of the districts lag behind the regional average, which is due to the fact that they are provided with
more water resources [2]. Interestingly, a very high figure in this regard is observed in Koshrabat
district. The fact that the share of this district in the regional water distribution is very small,
significantly increases its performance. From this it is clear that the agriculture of this district is
dominated by dry farming and animal husbandry. In addition, the index of water efficiency is high
in the eastern districts of Taylak, Samarkand and Urgut. The relatively low rate is in Narpay,
Pastdargom, Pakhtachi and Payarik districts. Of these, two western districts use water for other
purposes as well, while the others simply use too much water.

Table 2.
Index of agricultural land and water use efficiency in the cultivation of agricultural products in
the region*

Ne Districts Land use efficiency index leu Water use efficiency index leuw
1 | Bulung'ur 2,6 13
2 | Jomboy 2,6 0,8
3 | Ishtikhon 2,6 1,1
4 | Kattakurgan 1,1 0,7
5 | Narpay 2,4 0,5
6 | Nurobod 0,1 1,3
7 | Agqdaryo 3,4 0,9
g | Pastdargom 1,3 0,6
g | Pakhtachi 1,3 0,6
10 | Payariq 13 0,7
11 | Samarkand 49 1,9
12 | Tayloqg 8,1 2,3
13 | Urgut 2,2 1.8
14 | Koshrabat 0,3 14,0

By province 1,0 1,0

Factors influencing the efficiency of land and water use include the provision of areas with
fertile land and sufficient water supply. Determining the effectiveness of their joint use allows us
to draw general conclusions. In particular, a separate study of the efficiency of agricultural
production from land and water resources does not give clear, satisfactory results. Because the
lack of land or water resources does not have a strong impact on the agriculture of the region.
Therefore, it is necessary to determine the effectiveness of their joint use. This can be expressed
by 2 indicators.

1. Brutto coefficient (leurtleuw)/2.

The brutto coefficient of land and water use efficiency was determined by the arithmetic
mean of the land and water indices (see Table 3). In this regard, Koshrabat is far ahead, and as
noted above, the low amount of water used by the district is the reason for this situation. Moreover,
Taylak district has a much better performance (as in other eastern districts). It should be noted that
the brutto efficiency does not fully reflect the potential of the regions. This is because the efficiency

4 The table was prepared by the authors on the basis of 2018 data of the State Committee for Land Resources, Geodesy, Cartography
and State Cadastre of the Republic of Uzbekistan and the Samarkand Regional Department of Statistics.



Dronom-eeoepahmapovii e8pa3usIbIK KOHSPECCUHUH
J161171()[)1/(1,7(,)(11)1)1
of one of the land or water resources is so high that it can cause the other to overestimate or
underestimate its potential.

2. Netto coefficient or efficiency V( leur*leuw).

The netto coefficient is determined by the average geometric index of these indices, which
more accurately reflects the characteristics of the use of land and water resources of the regions
(see Figure 1). The reason for this is that the role of precipitation in agriculture, especially in
livestock sector and dry farming, is also high. However, this indicator provides an opportunity to
obtain sufficient information about the state of the regional economy, the agricultural sector,
including the efficiency of land-water use. In the regions, different indicators are recorded relative
to its average. In particular, Taylak and Samarkand districts have a significant advantage,
recording 4 and 3 times higher than the main indicator, respectively (see Table 3).

The efficiency of land and water use in these districts depends, firstly, on the convenience
of natural conditions and, secondly, on the fact that fertile agriculture (intensive form of farming
and livestock) has traditionally developed in the past. In addition, these areas are the main growing
regions in terms of population and the region’s economy. Their main problem is that the rational
use of land and water resources is not regulated. Examples include the transfer of agricultural land
to other sectors, problems with water distribution and some shortcomings in the free operation of
activities.

Table 3.
Land and water use efficiency index®

Ne Districts Brutto efficiency Eb Netto efficiency En Ratio
1 | Bulung'ur 2,0 18 11
2 | Jomboy 1,7 14 1,2
3 | Ishtikhon 1,9 1,7 1,1
4 | Kattakurgan 0,9 0,9 1,0
5 | Narpay 15 11 1,4
6 | Nurobod 07 0,4 18
7 | Aqdaryo 2,2 1,7 1,3
g | Pastdargom 1,0 0,9 1,1
g | Pakhtachi 1,0 0,9 1,1
10 | Payariq 1,0 1,0 1,0
11 | Samarkand 3,4 3,1 1,1
12 | Taylog 5,2 4,3 1,2
13 | Urgut 2,0 2,0 1,0
14 | Koshrabat 7.2 2,0 3,6

By province 1,0 1,0 1,0

The second group includes regions with different conditions and levels of development, the
average efficiency of land and water resources which is 1.8 times higher than the regional average.
Both intensive and extensive branches of agriculture are well organized in these regions. Extensive
farming prevails only in Koshrabat district. The reason for this, as noted above, there are available
conditions and large area for spring farming and livestock sector.

The real situation of the efficiency of land and water use in the region can be demonstrated
by the third group. Because these are the main base areas of the region’s agricultural sector, they
are better provided with land and water resources than others. However, the efficiency of using

5 The table was prepared by the authors on the basis of 2018 data of the State Committee for Land Resources, Geodesy, Cartography
and State Cadastre of the Republic of Uzbekistan and the Samarkand Regional Department of Statistics.
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these resources lags far behind their potential, although these districts have ample opportunities to
develop the regional economy (besides Narpay and Pakhtachi).
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Figure 1. Efficiency of netto use of land and water resources
In terms of agricultural production and land and water use efficiency, Nurabad district lags
far behind the regional average. The reason for this is, firstly, the unfavorable conditions of the
region, and secondly, the unsatisfactory conditions and opportunities for the development of an
intensive form of agriculture accordingly.

Table 4.
The netto coefficient of efficient use of land and water resources in the districts of the
region®
Ne In r«_alat_lon to the The indices Districts A_verage
indicator range index
1 Very high Above 3.0 Taylak, Samarkand 3,7
5 High 15-2.0 Urgut, Koshrabat, Bulungur, Ishtikhon, 18
Aqdarya,
Jambay, Narpay, Payariq, Pastdargom,
3 Average 0.9-14 Kattakurgan, Pakhtachi 10
4 Very few Less than 0.5 Nurobod 0,4

Differences in the use of land and water resources can be identified through the ratio of
brutto and netto efficiencies.

Eu/En

As can be seen from the table, the biggest difference is in Koshrabat, half of which is

observed in Nurabad districts. One-sidedness in the use of land and water resources in these areas
is obvious. On the contrary, in Kattakurgan, Payariq and Urgut districts there is no difference in
the use of land and water resources. These cases indicate that the regions have problems with the
provision of land and water resources, their agricultural production potential.

6 Calculated by the authors based on the data in Table 2.
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Research results.In this study, for the first time, the specific (each separately) and integral
(joint) efficiency (in brutto and netto coefficients) of land and water use was calculated.

When grouping the results of netto efficiency indicators, the highest rate was recorded in
suburban areas (Taylak, Samarkand), and the lowest in the largest desert (Nurabad) district.

However, in the third group of districts, which are the backbone of the region's agricultural
sector, the efficiency of land and water use is lower than expected. It is clear that the efficiency
use of land and water resources does not depend only on the fact that they are well supplied.

This indicates that there are problems with the intensive organization of agriculture in these
areas. The difference between brutto and netto coefficients was also determined. In this regard, the
difference in land and water use was high in Koshrabat (3.6) and Nurabad (1.8) districts
respectively.

Therefore, it is necessary to improve the extensive form of agriculture (pastoralism, dry
farming) in these areas and in other areas, which are generally poorly supplied with land and water
resources.

Conclusion and suggestions.There is a decrease in land and water resources per capita. If
this process continues, in 2030 each person will have 8 hundredths of irrigated land and 32 liters
of water, and by 2050 - 5 hundredths of land and 20 liters of water resources. However, in our
(agro-industrial) conditions, a person needs at least 6 hundredths of irrigated land and 40 liters of
fresh water a year to live a normal life. From the above figures, it can be seen that before 2050,
the shortage of land and water resources in the region will begin.

However, given that these resources are not evenly distributed in all regions, it is not difficult
to feel that in some disadvantaged areas, land and water resources are beginning to run out. To
prevent this problem, we need to do the following:

- when planning the regional economy, it is necessary to take into account which (in agrarian
conditions,) sectors it is most dependent on. Artificial production planning does not lead to good
results;

- complex work on the use and protection of land and water resources (study, decision-
making, implementation and outcome) should be carried out. Control plays an important role in
this.
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