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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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APPLICABILITY ASSESSMENT OF NATURAL WATERS
IN IRRIGATION OF AGRICULTURAL LAND ON THE EXAMPLE
OF THE VAKHSH RIVER AND ITS TRIBUTARIES

Abstract. The results of chemical analyses of the Vakhsh river and its tributaries and the calculations of the
main criteria for the water applicability for irrigation purposes are presented: the proportion of sodium cations
capable of absorption, dissolution, ion exchange, and the proportion of magnesium. It was found that the waters of
the Vakhsh river and its tributaries (Kyzylsu, Muksu, Obikhingou and Surkhob) are favorable for irrigation of
agricultural land. On the values of the magnesium cations ratio to calcium cations the Vakhsh river and tributaries
water correspond to the first class of «soft watersy». It is shown that due to the surface and underground water
exchange, underground water reservoirs are enriched by cations of alkaline and alkaline earth elements. The
underground water reservoirs of the Vakhsh tributaries basin on the water quality terms are also suitable for
irrigation purposes.

Key words: agriculture, underground water, solubility of cations, adsorbtion irrigation.

Introduction. The Vakhsh River is one of the main tributaries of the transboundary river Amu Darya
that is formed by the confluence of the Surkhob and Obikhingou rivers.

The Vakhsh river basin by meteorological characteristics belongs to a dry climate with an annual
rainfall of 143-297 mm and the distribution of the average annual precipitation by the seasons is as
follows: in winter 40%, 48% in spring, 1.5% in summer and more than 10% in autumn [1].

The Vakhsh river by 691 km (from source to mouth) with a basin area of 39 160 km” is characterized
by glacial-snow fed i.e. more than 40 % of the flow in the flood is meltwater glaciers.

The Vakhsh river basin potential energy resources are 15.0 Th. MWt by an electric energy generation
of 53.4 TWt-h/year. From it more than 9.0 Th. MWt and 35.4 TWt-h/year of electric energy generation are
correspond only to Vakhsh river [2]. By improving water quality and regulating part of the flow of the
Amu Darya river, the Rogun Hydropower station will allow 90% irrigation of the Amu Darya basin on an
area of 4.6 million ha and additionally develop more than 480 thousand hectare of land in the lower
reaches. [3].

Water pollution is the leading cause of death and disease worldwide. Every year around the world,
6.000 children die from infectious diseases and 30 million people die from cancer caused by drinking
contaminated water [4]. In developing countries, 80% of human diseases are associated with drinking
water pollution.

Water quality deals with the physical, chemical and biological characteristics of water in relation to
all other hydrological properties. The characteristics of water quality have become important in water
resources planning, development for drinking, industrial, and irrigation purposes [5]

A number of indicators regulates the quality of water used in irrigation in order not to destroy the
agrochemical properties of the soil.
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The major concerns in terms of water quality and quantity are due to its inadequate distribution on the
surface of earth and the rapid declining of fresh useable water [6]. Anthropogenic activities within river
basins, erosion, and atmospheric depositions were also the main negative impacts on the water quality of
most the reservoirs [7].

A wide review of the literature on the selection of optimal indicators for a comprehensive assessment
of surface water quality and compelling facts about the need for systematic monitoring of the dynamics of
the spread of pollutants for an objective assessment of water quality and in particular transboundary water
basins and the establishment of criteria for assessing the quality of surface waters taking into account
natural features are presented in [8,9].

The agriculture success is highly dependable on the quality of water applied in an agriculture area.
Due to the application of poor or hazardous quality water the agriculture land/soil is affected and damages
the crop yield in several waysThe presence of metals in irrigation water also has adverse effects on crop
production. In addition, high concentration of salts can change the plant nutrients balance in the soil
meanwhile some salts are toxic to certain plants [6,10].

Irrigation water quality alone is not sufficient to assess the potential salinity and hazards that irrigated
agriculture may face. The concept of quality is not singular, but multiple. They can be so different that
they can be compatible with each other, so it makes no sense to talk about quality as a single factor. It is
more correct to talk about a high-quality profile. This means presenting multiple indicators instead of
single ones in order to achieve a better understanding of the type of water. The quality profile is not a
single one; it will also depend on the severity of the problem [11].

However, even water with considerably high salt concentration can be used for irrigation without
endangering soil productivity, provided selected irrigation management. The key point is how to maintain
existing salt balance in plant root zone [12].

Thus, comprehensive river water quality monitoring is a helpful tool not only to evaluate the
suitability of surface water for irrigation, but also to ensure an efficient management of water resources
and the protection of aquatic life [13] Therefore, the monitoring of environmental parameters is one of the
highest priorities in the evaluation of environmental status of water resources and in environmental
protection policy [14]. Thus, it is imperative to have reliable information on the characteristics of water
quality for assessing its safety for irrigation as well as an effective pollution control and water resource
management [15]. These findings can be explained by the geology of the study area, in particular the
variation of the mineralogical composition of the bedrock from upstream to downstream. A similar impact
of the bedrock composition to the water quality has been also described by [16]. It is commonly known
that the ionic composition of water is the result of several factors during water-rock interaction [17].

In fact, changes in the geochemical characteristics of salt waters can be caused by the interaction
of water and rocks, including exchange reactions with clay minerals, adsorption on clay minerals,
and carbonate dissolution — precipitation [18]. In particular, the main factors controlling the mineralization
of water are the mineral dissolution of well-soluble salts and, no less important, ion exchange. The
high content of chloride and sodium water is mainly due to the dissolution of anhydrite, gypsum, and
halite [19, 20].

To assess the quality of water for irrigation purposes, an alkaline hazard is widely used, expressed by
the coefficient of adsorption of sodium cations (CA), the percentage of sodium cations, the percentage of
solubility of sodium, the coefficient of exchange of sodium, the coefficient of magnesium.

The purpose of this work is a comprehensive chemical analysis and determination of the degree of
applicability of the waters of the Vakhsh river and its tributaries for irrigation purposes.

Objects and Methodology. The scheme for sampling water from the Vakhsh River and its tributaries
is shown in figure 1.

After preserving the samples, physical and chemical analyses of water were performed in the
laboratory using a «TaLaby» Photocolorimeter at a temperature of 19-20 °C and a relative humidity of
44-49%.
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A 3 - Sy

Figure 1 — Water sampling scheme from the Vakhsh river and its tributaries

At chemical analyses interpretation of results was guided by the normative document «Sanitary and
epidemiological requirements to water sources, water intake sites for drinking purposes, drinking water
supply and places of cultural and domestic water use and security of water facilities» (Order of the
Minister of national economy of the Republic of Kazakhstan, March 16, 2015 No. 209). In addition, state
standards were relevant: Na“ (State standart 26449.1-85, m.17.1), K* (State standart 26449.1-85, m. 18.1),
Ca®" (State standart 26449.1-85, m. 11.1), Mg*" (State standart 26449.1-85, m.12), NOs™ (State standart
33045-2014).

Results and discussion. The results of the Na adsorption ratios and the percentage of Na+ for the
waters of the Vakhsh river and its tributaries (Kyzylsu, Muksu, Obikhingou, and Surkhob) are presented in
figure 2 and figure 3, respectively.

The sodium adsorption ratio (SAR) was calculated by use of [21]:

Na+
SAR = ————— (1)
Ca2++Mg2+
2
The percentage of Na' is determined [22]:
o +_ (Nat+K*)-100
/oNa (Ca2+*+Mg2*+Nat+K*) @)
25
.  {
* 20 e
208 A
g 15 2
g 0,6 *
2 10
= 04
g ° o
5 5
202 A A
L 2 < * 0
0 Kyzilsu Muksu Obikhingou Surkhob Vakhsh

Kyzilsu  Muksu Obikhingou Surkhob Vakhsh
® %Na+ ASSP

Figure 2 — Sodium adsorption ratio Figure 3 — The percentage Na' and soluble sodium
of the Vakhsh river and its tributaries percentage (SSP) of the Vakhsh river and tributaries
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It can be seen from figure 2 that on the upstream tributaries of the Vakhsh river sodium adsorption
ratio is not significant compared to the Vakhsh river and its tributary of the Surkhob river. The explanation
of these phenomena can be found in figure 3 that shows the percentage of Na" in the waters of the Vakhsh
river and its tributaries.

The content of sodium cations in the waters of the Kyzylsu and Muksu rivers in comparison with the
Vakhsh and Surkhob rivers is much lower (figure3). Therefore, due to the low Na content in the Kyzylsu
and Muksu rivers ion-exchange reactions proceed weakly.

Another important parameter characterizing the applicability of water for irrigation purposes is the
solubility sodium ratio (SSR) determined as [20]:

SSR = (——" 3. 100 3)

Nat+Cat+Mg2+t

The percentage of soluble sodium calculation results by use of (3) for the Vakhsh river and its
tributaries are shown in figure 3. Naturally, at small content of elements in the water, an insignificant
percentage of its dissolution will be observed which is evidenced by the location of the values of soluble
Na" for the Vakhsh river and its tributaries (figure 3).

The Mg** cation content is also an important indicator for determining the applicability of water for
irrigation purposes.

Magnesium deteriorates soil structure particularly when waters are sodium dominated and highly
saline. The Mg-ratio determined by use equation [23]:

(Mg?%)-100

(Caz++Mg?t) “)

Magnesium hazard value of more than 50 % would adversely affect the crop yield as the soils become
more alkaline [22].

The Mg*" ratio in the waters of the Vakhsh river and its tributaries as shown in figure 4 insignificant
and does not reach 50%.

Mg-ratio =

A
A

Kyzilsu Muksu Obikhingou Surkhob Vakhsh

10

Figure 4 — Magnesium ratio of the Vakhsh river and its tributaries

The highest value is observed at the Obikhingou river exceeding more than 30% (figure 4). To
explain the observed phenomenon, refer to table 1 that shows the content of alkaline and alkaline earth
cations in the corresponding river waters.

Cation content in the waters of the Vakhsh river tributaries

Rivers
Cations Unit
Kyzilsu Muksu Obikhingou Surkhob
Na' mEq/dm’ 0.073 0.058 0.033 0.762
K* mEq/dm’ 0.059 0.056 0.002 0.094
Ca** mEq/dm® 1.786 1.456 0.125 2.613
Mg* mEq/dm® 0.228 0.225 0.055 0.665
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From a comparison of the data presented in table, it follows that the Obikhingou river is characterized
by the lowest content of cations of alkaline, alkaline earth elements and especially small values of
Ca”™" according to (4) lead to an increase in the proportion of Mg”" cations in the waters of the Obikhingou
river.

The analysis of the chemical composition of river water and ground water in the river basins of
Tajikistan revealed the processes of enrichment of underground water reservoirs by chemical elements of
river water [24]. The sodium adsorption ratio (SAR) values for the surface water of the tributaries of the
Vakhsh river (Kyzilsu, Muksu, Obikhingou, and Surkhob) and groundwater of the basin corresponding
rivers is shown in figure 5. The percentage of Na+ in the groundwater of the Kyzylsu, Muksu, Obikhingou
and Surkhob river basins and comparing it with values for the corresponding rivers are presented on the
figure 6. The content of Nat in groundwater of the three tributaries of the Vakhsh river (Kyzylsu,
Obikhingou and Surkhob) is relatively lower than the surface, and in the case of Muksu appears
anomalous, i.e. in the surface water Na+ is almost three times less than underground.

0,7 25
0,6 L ]
20 L
0,5
0.4 15 A ®
0.3 A 10
A
02 A A ) ° A
0.1 A 2] ;
2 . .
0 0 . o
Kyzilsu Muksu Obikhingou ~ Surkhob Kyzisu Muksu Obikhingou Surkhob
®(SAR)surf A (SAR)undergroud ® (%oNat)suf A (%Natjunderground
Figure 5 — Sodium adsorption ratio of the Vakhsh river Figure 6 — The percentage Na" of the Vakhsh river tributaries
tributaries and underground waters of rivers basins and underground waters of rivers basins

This naturally leads to large values of sodium ratio capable to dissolution (figure 7) and ion exchange
(figure 8).

20

®
18 0,25 pA
16 ® 0.2
14 ]
12 A 0,15
10 A
0.1
8 A : A
6
A A 0,05 A
i e ° ' ° °
2 0 A
0 Kyzilsu Muksu Obikhingou  Surkhob

Kyzilsu Muksu Obikhingou  Surkhob
®(ESP)sutf A (ESP)underground
® (SSP)surf A (SSP)underground

Figure 7 — The soluble sodium percentage (SSP)
of the Vakhsh river tributaries and underground waters
of rivers basins

Figure 8 — The exchangeable sodium ratio of the Vakhsh river
tributaries and underground waters of rivers basins

Conclusion. It was found that the concentration of cations in the Vakhsh river and its tributaries does
not fit within any regularity and is mainly determined by the processes of rock washing out by the flow of
the corresponding rivers. On the upstream of the Vakhsh river tributaries (Kyzylsu, Muksu) the share of
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sodium cations adsorption is not significant compared to the Vakhsh river and tributary Surkhob river, and
due to the low content of Na" in the Kyzylsu and Muksu rivers ion exchange reactions are weak and, of
course, the proportion of sodium capable of dissolution is insignificant. A high proportion of Mg”" in the
waters of the Obikhingou river was found to be associated with low levels of Na’, K',Ca*.

H. II1. Hopmaros', H. A. Amuprammes’, A. C. MaguGexos’

'"Tosxix ynrThIK yHUBepcuTeti, ymante, ToxikcTan;
*«Teorpadus xoHe cy Kayincizmiri mactutyTi» AK, KP BFM, Anmarsl, Kazakcran

BAXII ©3EHI MEH OHBIH CAJIAJIAPBI HETT3ITHAE AYBIJIIIHAPY AIIIBLJIBITBI
KEPIH CYAPYJIA TABUTH CYJABIH KOJIJAHBLTYBIH BAFAJIAY

AnHoTtanus. CyIslH camacel — CyablH Oenriii Oip CyaIsl maiiiamaHy TYpJIEepiHE KapaMIbUIBIFBIH aHBIKTaHTHIH
Cy KypaMbl MEH KacHeTTepiHiH cunaTamachl. CyIIbIH CalachlH 0aKplIay — Cy CallachIHBIH KOPCETKIIITEPiHIH Oemri-
JICHTeH HOpMajap MeH TajlalTapFa COMKecTIriH Tekcepy. TaOWFM CyIbl HMPpUraulusuIbIK MakcaTTa MaiijaiaHy
TUIMIUIITIH apTTBIPY oHE OJIap/blH calachlH 0akpulay — Cy PECYpCTapblH CaKTayAarbl 0ackiM OarbITTapbIHBIH Oipi
Gounbin cananaznpl. OcblFaH OallyIaHBICTBI CYJBIH CyapyFa XKapaMIbUIBIFBIH KELIeHAl Oarajayibl KaMTamachl3 €Ty
YILiH 3epTTEIETiH ayMaKTarbl CAaHUTAPJIBIK-TUTHEHAIBIK JKaFaai/Ibl )koHe KOpIIaraH OpTaHbl KOPFay/ibl KAMTaMachl3
€Ty KaXCTTUIITiH €cKepe OTBIPHIN, Cy CamachblH aHBIKTAHTBIH arpOHOMUSUIBIK, TEXHHUKAJIBIK XOHE SKOJIOTHSIBIK
©JIIIEMJIEp HETi3re albIHIbI.

Maxkanaga TpaHCIIeKapalblK AMymapusi e3eHiHiH Heri3ri camacel, Cypxo0 >xoHe OOHXHHTOY ©3CHICpiHIH
KOCBUTYBI HOTIDKECiHAEe maiima OonmraH Baxmr e3eHi CyBIHBIH XUMHUSUIBIK Tajfay HOTHIKENepi KenTipiireH. Baxmr
©3CHIHIH ayJaHbl My3 JKOHE Kap XKaMBUIFBICBIMEH cunarraragaa 39 190 KM> KaMTH]IbI, Y3BIHIABIFEI — 691 kM. Baxm
©3¢Hl aNmaOBIHBIH THAPOIHEpPreTUKANBIK oneyeTi xbutbiHa 50 TBt1-Tan acamgsl. Baxm e3eHiHIH HppUTaLHaNBIK
MOTEHLUAJIBI KAKChI, Ka3ipri yakpITTa 15 ayaaHHBIH cyapMalbl )KepJiepiH CyMEeH KaMTaMachl3 eTelll )KoHe KOChIMILA
480 MBIH rexkrapiaH actam jxepai urepe anansl. ConsiMeH Karap, Toxikcran PecryOnuKkachiHBIH Cylapyalblibl-
FBIH/IA aybUIIIapyallbUIBIFBIHBIH CyapMalibl eriHIIUII MEH JHepreTnka KaKeTTUIrHe TYThIHFaH cy kejemi 92% kam-
TBICA, AJl OHEPKACIIl JKOHE KOMMYHAJIBIK IIapyambuiblkka 4 % sxymcanansl. CoHIali-ak cyapy YILIIH Cy jkapam-
JIBUTBIFBIHBIH HETI3r KPUTEpHUilIepiHiH ece0l JKYpri3uIreH: HaTpuil KaTHOHBIHBIH ajcopOlusra, epityre KaOuieTTi
KaTBIHACBI, MOHJBIK ajMacy >KOHE MarHWi KaTblHachl. Baxmr e3eHi MeH oHbIH cananapbiHbiH (Kei3eiicy, Mykcy,
Oo6uxunroy sxkoHe Cypxo0) Cyiapsl aybUIIAPYaIIBUIBIFBl ANKANTAPBIH CyapyFa KOJAIbl €KEHAIri aHBIKTaIIHI.
ConriMeH Oipre, Baxm e3eHi camanapbsIHBIH JKOFapFBI aFbICHIHIIA ©3CHHIH ©3iMeH koHe OHBIH Cypxo0 caiackiMeH
CANBICTHIPFaHAa HATPUH aICcOpOIMSACHIHBIH KOA(QQHUIUEHTI a3 OONAaTHIHABIFE aHBIKTAIABL. Kb3BUICY XKoHE MyKcy
©3€H CyJapbIHIaFbl HATPUH KaTHOHBIHBIH Kypambl Baxm jxore Cypxo0 e3eHIMEH CalbICThIpFaHa eaoyip TOMEH, Oy
HOH aJMacy peakIUsCHIHBIH QJICI3 KYPYiHiH Herisri cebebinen Oonmaapl. Maranii KaTHOHAAPBIHBIH KaJbIIMHA KaTHOH-
JTapblHa KAaTBIHACBHIHBIH MOHI OOMBIHIIA Baxi e3eHi MEH OHBIH CaJajapbIHBIH CybI OipiHII KITacKa <OKYMCaK CyFa»
xartajpl. JKepycTi jKoHE KepacThl Cy aJMacy €CeOIHEH JKepacThl Cybl CUITUTIK KOHE CUITLIIK JXKep 3JIeMEHTTepi
KaTHOHJapbIMEH OalbIThIIaThIHBI KepcerinreH. CoHpaili-ak Baxin e3eHi anaObIHBIH KE€pacThbl CYBIHBIH Carachl
cyapy¥Fa »Kapampl.

Baxin e3eHi MeH OHBIH calalapbIHBIH CYBIH/IAFbl KATHOHIap KOHIIEHTPaUUsChl KaHaai 1a Oip 3aHIbIIBIKKA CIli-
KeC KeJIMEH 1l KoHe HET131HEeH OJ1 @3eHAEp aFbIHBIMEH Tay JKbIHBICTAPBIHBIH IaHbLTY IPOLECTeP] apKbIIbl aHBIKTAJIIBI.

Tyiiin ce3aep: aypuIIIapyanIbUIBIFEL, )KEPACTHI CYbI, KATHOHAAP ePIriIlTiri, ancopOIws, cyapy.

H. III. Hopmaros', H. A. Amuprammes’, A. C. MaguGexos’

'"TapkuKCKHil HalMOHATbHBIH yHUBepCHTeT, Jlymante, TaIKHKICTaH;
’AO «HCTHTYT Teorpaduu u BogHo# OezomacHocT» MOH PK, Anmarsl, Kazaxcran

OLEHKA TIPUMEHUMOCTHA IIPUPOIHBIX BOJI B OPOLIEHUH
CEJIbCKOXO35sIMCTBEHHBIX 3EMEJIb HA IPUMEPE PEKH BAXII U EE ITIPUTOKOB

AnHoTanusa. KauecTBo BOABI — XapaKTepUCTUKa COCTaBa M CBOMCTB BOJBI, ONpEENsIoias NPUrOJHOCT €€
JUIT KOHKPETHBIX BHAOB BOJOIOJB30BaHMA. KOHTpOIb KadecTBa BOA — IPOBEPKAa COOTBETCTBHUS IOKazaTelel
Ka4yecTBa BOJI YCTaHOBJICHHBIM HOpMaM U TpeboBaHusAM. [1oBbIeHNe 3 PEKTHBHOCTH IPUMEHEHUS TPUPOIHBIX BOJ
B HMPPHUTalMOHHBIX LENSIX W KOHTPOJIb MX KAadecTBa — 3TO NPHOPHUTETHBIC HANpPABICHUS B COXPAHEHHWH BOJHBIX
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pecypcoB. B 3T0i1 cBsi3u 1 oOecriedeHus] KOMIUIEKCHOM OIEHKH NTPUMEHMMOCTH KadeCTBa BOABI AL OPOILCHHUS
OBUTH yUTEHBI arpOHOMHYECKHE, TEXHUUECKHE U HKOJIOTNIYECKUE KPUTEPHH, KOTOPBIE ONPEASIAIOT KA4eCTBO BOJBI C
y4eToM HeoOXoamMocTH obecmedeHuss 0€30IacHOCTH CAHUTAPHO-TUTHEHHYECKOW OOCTAaHOBKH Ha HCCIIECAyeMOM
TEPPUTOPUHU U OXPAHBI OKPYXKAIOIEH Cpebl.

Takum 00pazoM, B cTaTbe MNPEACTABICHBI PE3YNbTaThl XMMHUYECKHUX aHAJIM30B BOJBI OJHOW W3 TJIABHBIX
MIPUTOKOB TPAHCTPAaHUYHOW pekn AMymapbu, oOpa3oBaHHOU ciusHEEM pek Cypxo0 m OOuxuHTOy pexu Baxmr u ee
nputokoB. Ilnomans pexu Baxii, XapakTepu3ysch JIeIHHKOBO-CHEKHBIM ITOKPOBOM, cocTapisieT 39 190 kM’ a ee
umHa — 691 kM. ['maposHepreTnyeckuii noreHuuan dacceiina peku Baxmr cocrasnsier 6onee 50 TBt.u/ron. Peka
Baxm nmeer xopolunii HppUralMoHHbBIH OTEHIMAN, B JJaHHOE BpeMs oOeclieunBaeT BOZOI opolIaeMble IUIOIAAN
15- Tn paiioHOB M JTOTIOJIHUTEIHLHO MOKeT ocBOUTH Oosee 480 Tric.ra. IIpm 3TOoM B BomHOM X03stiicTBe PecryOnuku
Ta/PKUKUCTAaH Ha HYKIBI CEJICKOTO XO3SHCTBa C OpOLIaeMbIM 3eMJIEJCIHEM M B DHEpreThke pacxoayercs 92%
o0beMa mOTpedIsieMOl BOJBI, @ HA IMPOMBIIUICHHOCTh W KOMMYHAIbHOE X03iHCTBO — 4%. BrImonHeHs! Taroke
pacdeTsl OCHOBHBIX KPHUTEPHUEB ITPUTOIHOCTH BOBI JUISI OPOLICHUS: COOTHOIIEHHE KAaTHOHOB HATPHS, CIIOCOOHBIX K
an0opOIMK U PACTBOPEHHIO, HOHHBIN OOMEH, COOTHOIIEHHE MAarHus. Y CTAHOBJIEHO, BO/BI pekr BaxI u ee mpuTOKOB
(Kesuicy, Mykey, O6ouxunary u Cypxo0) OJ1aronpHsTHBL IJTsT OPOIICHUS CETbCKOXO03SIMCTBEHHBIX yroauid. [Ipu atom
BBISIBJICHO, YTO B BEPXOBbE IIPUTOKOB pekr Baxm koaddunuenT agcopOunu HaTpusi He3HAYHUTENEH 110 CPAaBHEHHMIO C
camoii pexoil m ee mpurokom Cypxo0. ConepkaHwe KaTHOHOB HAaTpus B Bojgax pek Kbmwuicy ' Mykcy mo
cpaBHEeHHIO ¢ pekamu Baxm u Cypxo0 3HAUMTEIBHO HMXKE, YTO SBHJIOCH OCHOBHOW NPHYMHOW CIa00ro TEUCHUS
l/IOHHOO6M€HHOl71 peaKkuun. Ilo 3HaueHUSIM OTHOIIIEHHUS KATHOHOB MarHus K KaTHOHAM KaJIbIUA BOJa PCKU Baxi u ee
MIPUTOKOB COOTBETCTBYET MEPBOMY KJIACCy «MSTKHX Boja». Il0kazaHO, YTO 3a CUET [MOBEPXHOCTHOTO M MOA3EMHOIO
BOJI0OOMEHA MOA3EMHBIE BOIBI 00OTaIlaloTcss KATHOHAMH IEJIOYHBIX M INEJIOYHO3EMENIbHBIX 31eMeHToB. [Ton3em-
HBIE BOJIBI OacceliHa NpUTOKOB Baxiiia 1o kauecTBy BOAbI TAK)KE TPUTOAHBI IS OPOLICHHMSI.

YcTaHOBIIEHO, YTO KOHIEHTPALMs KaTHOHOB B peke Baxm u ee mpuTokax He yKiIaibIBaeTCsi HU B KaKHe 3aKO-
HOMEPHOCTH M ONIPEEIAETCS B OCHOBHOM IPOLIECCAMH BBIMBIBAHHS TOPHBIX TIOPO TOTOKOM COOTBETCTBYIOIIUX PEK.

KiroueBble c10Ba: cenbCcKkoe XO3HMCTBO, TOJ3EMHBIE BOABI, PACTBOPUMOCTH KATHOHOB, a7ICOPOLIs, OPOIICHHE.
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