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Annomayusn. Uenn: pa3paboTarh mokaszaresin OueHKH 3()()EeKTUBHOCTH pacmpezese-
HUS BOAHBIX PECYpCOB MEIMOPATUBHBIMU cucTeMamMu. Martepuajbl U MeToAbl: VcxoaHble
JAHHBIE /IS pacyera mokasareneil 3 ekTuBHOCTH BoAOpacpeesieH s OTyYeHbl Ha OCHO-
BE OTUETHBIX MaTEPHAaJIOB, KOTOPBIE COAEpKaT MHPOPMALNIO O (PaKTHUYECKOM BBITOJTHECHHU
IUIAaHOB Bozomosb3oBanus. Pesdyiabrartel. [lig oneHku 3¢ (ekTHBHOCTH BOAOpacpeaeIecHUs
mpeJiaraeTcsl UCIOoJIb30BaTh TaKKe MOKa3aTeNln Kak KO3 QUIIMEeHT MOoJIe3HOro AeHCTBUs, KO-
3 PUIHMEHTHI MCTIOIB30BaHMS U TIepepaclpeieieHns] BOJHBIX pecypcoB. BeiOop MaHHBIX 1O-
Kazareneil 00yCIOBJIIEH UX CIOCOOHOCTHIO 00ECIEeYUTh KOMIUIEKCHYIO OIEHKY 3(pPeKTUBHO-
CTHM paclpe/ielieHNs] BOAHBIX PECYPCOB M BBIBUTH ClIa0ble MeCTa U MPOLECChl Ha Meluopa-
THUBHOM cucTteMe. MccnenoBanue npoBOaUIOCh Ha TPEX MEJIMOPATUBHBIX CUCTEM POCTOBCKOM
obnactu. IlepBas cucrema Haxogutcs B noiiMe pexu J{oH. OCHOBHBIM CIOCOOOM MOJIMBA Ha
HEl SABIAETCS 3aTOINICHME 4YeKoB. Bropas cucrema pacnosiokeHa B mnpeaenax Huokae-
JoHckoil paBHuHbL. Ha Hell nmpumeHseTcs AokaeBaHue. TpeThbsi cucteMa HaxXOOUTCA B MEXK-
nypeube pexk Can u Manbra. Ha 31Ol cucteme Taxke MCIosib3yeTcs noxkaeBaHue. JIse nep-
BBIE CHUCTEMBI MCIOJIB3YIOTCS JUISl OPOIIEHHUs, TPEThSI CUCTEMA CIYKUT KakK JJIs OpPOLICHMS,
TaK W JJI epeJadyu BoAbl B coceqHUM paiioH. CoriacHO BBIIOJHEHHBIM pacueTaMm Kodhdu-
LUEHTHI TIOJIE3HOTO JIEHCTBUS M HUCIIOJIb30BAHUS BOJHBIX PECYPCOB JJIsi IEPBOM CHUCTEMBI CO-
craBisitoT 0,71 u 0,71 coorBercTBeHHO, it Bropoi — 0,70 u 0,44, a nns tperbeit — 0,87 u
0,73. Takxe i TpeTbeil cucTeMbl ObUT paccuuTaH K03(uLMeHT nepepacnpeaeneHust Bo-
HBIX pecypcoB, KoTopslid coctaBua 0,14. B cOOTBETCTBHMH € MOITYYEHHBIMHU DPE3YJIBTATAMH,
HanOosnee 3((HEeKTUBHO BOJIHBIE PECYPCHI paclpeesioTcs Ha TPeTbei MEeTHOPATUBHON CHC-
TeMe, 3aTeM Ha IepBOi, BTOpasi CUCTeMa 3aMblkaeT peUTHHT. BuiBoabl. [lonydenue oOmieit
O1IeHKH 3G (HEKTUBHOCTH BOAOPACIIPEIETICHUS HA METMOPATUBHBIX CUCTEMAaxX HE SIBJSETCS KO-
HEYHOMW 1enbto. Takast OIleHKa M03BOJIIET 00OCHOBATh MPOTHO3BI Pa3BUTHS MEIHOPATHBHBIX
CHCTEM M CIUTAHUPOBATH I ’TOr0 HEOOXOUMBIE PECYPCHI.

Knrouegvie cnosa: BonHbIE pecypcehl, oleHKa 3P (EKTUBHOCTH, BOJOpacHpeesieHue,
MeJIHMOpAaTUBHASI CUCTEMA, TTOKa3aTeNu d3PPEKTUBHOCTH, PA3BUTHE METMOPATUBHBIX CUCTEM
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Abstract. Purpose: to develop indicators for assessing the water resource distribution
efficiency of by reclamation systems. Materials and methods: Initial data for calculating water
distribution efficiency indicators were obtained on the basis of reporting materials that contain
information on the actual implementation of water use plans. Results. To assess the efficiency
of water distribution, it is proposed to use indicators such as efficiency, coefficients of use and
redistribution of water resources. The choice of these indicators is due to their ability to provide
a comprehensive assessment of the efficiency of water resource distribution and to identify
weaknesses and processes in the reclamation system. The study was carried out on three recla-
mation systems in Rostov region. The first system is located in the floodplain of the River Don.
The main method of watering here is flooding the checks. The second system is located with-
in the Lower Don Plain. It uses sprinkling. The third system is located between the rivers Sal
and Manych. This system also uses sprinkling. The first two systems are used for irrigation,
the third system serves both for irrigation and for transferring water to the neighboring area.
According to the calculations performed, the coefficients of efficiency and use of water re-
sources for the first system are 0.71 and 0.71, respectively, for the second — 0.70 and 0.44,
and for the third — 0.87 and 0.73. Also for the third system, the coefficient of redistribution of
water resources of 0.14 was calculated. In accordance with the results obtained, water re-
sources are distributed most effectively on the third reclamation system, then on the first, the
second system closes the ranking. Conclusions. Obtaining a general assessment of the effi-
ciency of water distribution in reclamation systems is not the final goal. Such an assessment
makes it possible to substantiate forecasts for the development of reclamation systems and plan
the necessary resources for this.

Keywords: water resources, efficiency assessment, water distribution, reclamation sys-
tem, efficiency indicators, development of reclamation systems
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BBegenue. borblias 4acTe CEIbCKOXO3SIMCTBEHHBIX yroaui B Poccuii-
ckoil Denepaluy pacnonaraeTcsi B CJI0KHBIX KIMMAaTHYECKUX yCI0BUSIX. OKOJI0
80 % Bcex MOCEeBOB HAXOJATCA HA TEPPUTOPHUAX C HEOIArONMPHUSITHBIM KIIMMa-

TOM. B 3acynummBhIX pernoHax AJis MOJydYeHUs CTAaOMIIBHOTO ypoKas TpeOyeTcs
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He MeHee 700 MM 0caakoB B roj. B Takux yCrnoBHSX MEJIHOpALUsS 3€MEIIb CTa-
HOBUTCSI HEOTHEMJIEMBIM 3JIEMEHTOM YCHEIIHOTO CEIbCKOTO XO35MCTBa, a Me-
auopatuBHble cucTeMbl (MC) UrparoT KIIOYEBYIO POJb B 00€CIIEUEHUN BOIHBI-
MU pecypcamu [1-3].

MenuopaTuBHbIE CUCTEMBI MPEACTABIISIIOT COOOW CIIOKHBIE TEXHUYECKUE
KOMILJIEKCHI, BKJIFOYAIOIINE CBSI3aHHBIE MEXKIAY COOOM TUIPOTEXHUYECKUE U JIPY-
TU€ COOPYKEHMS U NMPEIHA3HAYEHHBIE JUIS PELICHUs Pa3JIMYHBIX BOJOXO3SMCT-
BEHHBIX 3a/1a4. [loMHMO mojauu BOJBI HA OPOIIEHHE, OHU 00ECIEeYnBAIOT 00-
BOJHEHUE MACTOMIL, MMOAaqy BOJBI IJIsl CETbCKOXO03MCTBEHHOIO MPOU3BOJICTBA
U HYX]l ppIOHOTO XO035HCTBA, MUTHEBOE U XO3HCTBEHHO-OBITOBOE BOJOCHAOXKE-
HUE, a TaKXKe MOJANMUTKY BOJHBIX 00BEKTOB. Kpome TOro, opocuTeNbHbIE CUCTE-
MBI BBITOJIHSIOT (DYHKIIMIO TPAHCIIOPTUPOBKHU BOJIHBIX PECYPCOB B JAPYrHE pe-
T'MOHBI ¥ BoioXo3sticTBeHHbIe cucTembl (BXC) [4].

IIpn coBMecTHOM Hcnosb3oBaHn MC MexXay pa3IM4HbIMA BOJOIOJB30-
BaTeIsIMU MOTYT BO3HHMKATh KOH(JIMKTHI M3-32 HEPABHOMEPHOro U Hea(p(ek-
TUBHOTO pacIpeaeieHus BOJAHbIX pecypcoB. HEeKOTOpble U3 HUX MOTYT UCIIBITHI-
BaTh HEJOCTATOK B BOJE, B TO BpPEMS Kak Apyrue MoTpeOssitoT ee B U30bITKE.
DTO MOXET HETaTUBHO CKa3aThCA Ha AESATEIbHOCTU BOAOMOJIb30BATENIEH U MPU-
BECTHU K MOTEPSM BOJIbI. st IpenynpeskieHrs mo100HBIX HETaTUBHBIX TTOCIIE/T-
CTBUI HEOOXOAMMO OCYIIECTBIISITH pachnpenereHrue BoAHbIX pecypcoB MC Ha
OCHOBE MTPHUHIIUIIOB KOMIUTIEKCHOCTH M 3 dexTuBHOCTH [5—T7].

Jliia ouenku 3¢ pekTUBHOCTH pacnpezenieHus BoAHbIX pecypcoB MC npen-
JlaraeTcsi UCMOJIb30BaTh MPOCTHIE U JIETKO OIpeAeiseMble TToKazaTtenu: Kodpdu-
IIMEHT moje3Horo aeicteust MenuopatuBHou cuctembl (KIIJ] MC), koadduru-
CHT UCIIOJIb30BaHUs BOJHBIX pecypcoB Ha MeiroparuBHoi cucteme (KUB MC),
KO3 GUIIMEHT TepepacnpeesieHus BOAHBIX PECypCOB METHOPATUBHBIMU CHC-
temamu (KIIB MC), onenka gonu oT 00Iel mojadd BOJAbI IS KaXKI0ro BUa
BOJIOTIOJIB30BAHMS, @ TAKKE MMOKA3aTENIN OTKJIIOHEHHS OT IJIaHa JJIsl KaXJA0ro BU-

71a BOJOTIOIB30BAHUS C YKa3aHUEM MPUYMH OTKIOHEeHwUs [8].
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Lenp uccnenoBanus — pa3paboTaTh MOKazaTedn OLEHKU 3((HEKTUBHOCTH
pacnpeiesieHus1 BOAHBIX PECYPCOB MEIMOPATUBHBIMU CUCTEMaMHU.

MartepuaJbl 1 MeToAbI. J[aHHOE HCClIeJOBaHUE MTPOBEACHO B COOTBETCT-
BUU C TU1aHOM HayyHbIX ucciegoBanuii ®I'BHY «Poccuiickuit HUM npobiem
MEJIMOpALluW», YTBEpKAeHHBIM MuHcenbxo3oM Poccun Ha 2024 r. B xoxae pa-
00THI OBLT OCYIIECTBIIEH cOOp M aHalu3 MHOpMaUK 00 MCIOJIb30BAHUHU BOJI-
HBIX PECYPCOB, a TaKXK€ OINpEENIeHbl NoKa3aTeau 3PPEeKTUBHOCTH pacupeese-
Husg Boabl MC MenmopaTMBHO-BOAOXO3AMCTBEHHOIO KOMILIEKca POCTOBCKOM
o0nacTH.

PesyabTarhl M 00cy:kaeHusi. VcxoaHble TaHHBIE I pacyeTa BCEX
npejyiaraéMblxX MokasaTesiei cojepxkKarcs B oT4eTax O (PaKTUYECKOM BBIIIOJIHE-
HUU TUTAHOB BOJI0TMOJIb30BaHUsT MC. BBINOMHATE pacyeThl IE1eCO00pa3Ho C
IPUMEHEHUEM COBPEMEHHBIX IIU(PPOBBIX TEXHOJIOTUH, KOTOPBIE MO3BOJIST YIIPO-
CTUTh COOp JaHHBIX, a TAaKK€ MUHUMHU3HPOBATH BIMSHUE YEIOBEUECKOro (hak-
Topa Ha pe3ynbraThl [9].

OpnHako B HacTosillee BpeMs 3THU OTYETHI 3alOJHSIOTCS BPYUHYIO Ha Oy-
Ma)XHbIX HOCHUTENIIX M B pa3iuuHbIX (popmartax. B pamkax Bemmosnnenus HUP
HaMH pa3paboTaHa cucTEeMa yuyeTa U aHajlnu3a UCHOJIb30BaHUS BOJHBIX PECYpPCOB
JUIS LeJIed MeNMOpalyiy, KOTopast MO3BOJIIET CTaHIapTU3UPOBaTh Mpoliecc coo-
pa OTUETHOM TOKyMEHTallMd U aBTOMAaTU3UPOBATh pacuer nokasarenen rddex-
TUBHOCTH Boziopacmpeaenenus [10, 11].

Takum 06pazom, cOOp MEPBUYUHBIX IAHHBIX M pacyeT nokazarenei r¢dex-
TUBHOCTHU pacmnpeiesieHus BOJHBIX pecypcoB Ha MC ¢ npumeHeHueM pa3pado-
TaHHOM CHUCTEMBI SIBJISIETCS] JOCTATOYHO ITPOCTOM MPOLETYPOU.

Bb100p UMEHHO TakuX mokasaresiell 00YyCJIOBJIEH TEM, YTO UX HCIOJIb30-
BaHUE TMO3BOJIAET MOJYYUTh KOMIUIEKCHYIO OLEHKY 3((EKTUBHOCTH pacIpese-
JIEHUs1 BOAHBIX PECYPCOB U BBIBUTH Clla0ble MecTa U rnpoiiecchl Ha MC

Ananuz KITJ MC no3BosieT OlieHUTh €€ 00111ee TEXHUYECKOE COCTOSIHUE.

KII MC paccuntbiBaercs o ¢opmyse [8]:

4
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3.
rae S, —norepu Boasl Ha MC, M7,
y 3
V,, — 06beM Boabl, 3a0paHHblii B ronose MC, m™.

Anamuz KB MC mosBossier ompenenuTh, HACKOJILKO BOCTpeOOBaHA
nanHast MC. Eciu KUB MC BbicOKHii, 3TO yKa3bIBaeT Ha TO, YTO OHA MUMEET

Oonbiioe 3HaueHue s Bojomnoib3zoBareneil. KMB MC paccuuthiBaeTcsi 1o

dbopmyite [8]:

o 9 3.
rac Vp — 00BeM BOJAbI, IIOJaHHBIM HAa BCC HYKAbI BOAOITIOJIL30BATCIICU, M ,

. 3
V,, — 00beM Bozbl, 3a0paHHbli B roaose MC, m™.

Anamm3 KIIB MC no3BoJiieT NOHSTh, HACKOJIBKO Ba)KHYIO POJIb OHA WI-
paer B mpolecce mnepepacnpenenenus BoaHslx pecypcoB apyrum BXC. KIIB

MC paccuunTsiBaetcs o gopmyiie [8]:

rae V., — o0beM Boabl, nepenasaeMblil apyrum BXC, M
V,, — 00beM Bozbl, 3a0paHHbIi B ronose MC, M,

OnpeneneHue A0ad OT 00IIero oObeMa BOJBI 1O BHJIAM BOJIOIOIb30Ba-
HUS TIOMOTAeT OMNPEICTUTh 3HAYUMOCTh KOHKPETHOTO BHJA BOIOIOIb30BAHHUS
Ha MC 1o CpaBHEHHUIO C APYTUMHU.

W HakoHeln, aHAIU3 PAacXOXKICHUS MEXNYy (aKTHUYCCKUMHU W TUTAHOBBIMU
3HAUYCHUSAMH JJI1 KKJOTO BUJA BOJOIOIB30BAHUS C YKa3aHUEM MPUYUH ITOTO
PACXOXKJICHHS TTO3BOJISCT BBIIBUTH IMPUYMHBI JAHHBIX OTKJIOHCHHH W IPUHATH
HEO0OXOIMMbIEC MEPHI ISl UX YCTPaHEHUS.

Jlist mpumepa paccunTtaeM mokazarenu 3(Q(PEeKTUBHOCTH BOOpaCTIpeieie-

HUA OJI1 OJHOT'O U3 (I)I/IJ'II/IaJ'IOB MCJ'IPIOpaTI/IBHO-BOIIOXOSSIﬁCTBGHHOI‘O KOMIIJICKCA
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PocToBcko# o0macty, noa ynpasiaeHueM Kotoporo Haxonsrcs Tpu MC. Ycnos-
HO HazoBeM ux MmennopaTuBHOU cuctemon Ne 1 (MC 1), MmenuopaTuBHON cHC-
temoit Ne 2 (MC 2), mennopatuBHoi cuctemoit Ne 3 (MC 3).

MC 1 pacnonoxena B noime p. Jlon u noctpoena B 1971 r. Boga na
OpoOIlIaeMblii MAaCCHB T0/Ia€TCd HACOCHOM cTaHiueld. OT HACOCHOW CTaHIMM OT-
XOJIUT MaruCTpadbHbIA KaHaJ, KOTOPHIN 3aKaHYMBAETCS BOJIOBbIIETIAMH B TPHU XO-
39CTBEHHBIX pacnpenenutens. OCHOBHOM crioco0 MoiuBa — 3aTOIIEHUE YEKOB.

MC 2 pacnonoxena B npenenax Hukne-/[oHCKON paBHUHBI U BBEJICHA B
skcruryatanuio B 1953 r. Boga B cucremy nmojaercsi HACOCHOM cTaHIMer u3 Be-
CEJIOBCKOT0 BOJIOXpaHWIHIIAa. OCHOBHOE HAIPaBICHUE CEIIbCKOXO035HCTBEHHOIO
npou3BojicTBa AaHHON MC — OBOIIEBOJCTBO U MOJIOYHOE >KHMBOTHOBOJCTBO.
Crnoco0 nonuBa — 10K/I€BaHUE.

MC 3 pacnonoxeHa B mexaypeube Cana m MaHblua U MOCTpOEHA B
1952 r. Bonma B cuctemy mojaeTcsi caMOTeKOM U3 J[OHCKOro MarmcTpaibHOTO
kaHana. Crnenuanuzanus Xo3sUcTB, 00cIykuBaeMbix nanHod MC, uMmeetr oBo-
11e-TUI0I0BOE, OBOILE-MOJIOYHOE M 3€PHOBO-)KMBOTHOBOJUYECKOE HaIlpaBJICHUS.
[TonuB ocymieCTBISIETCS TOKACBAHUEM.

ITepBbie 1BE cuCTEMBbI MOJAIOT BOJAHBIE PECYPCHI TOJBKO JJIS L€l Opo-
menusi, a MC 3 nomaeT Boay Juisi 1eneit opoimieHusa u nepenaet ee B BXC co-
CeHEero paiioHa. AHAJIU3 PACXOXKIACHUS MEXIY (DAKTUUYECKUMU U TIJIAHOBBIMU
3HAYEHUSIMHU BOJIOTIOIb30BaHus 151 JaHHBIX MC He BBINOJIHSLIICS.

B tabnuue 1 npeacraBieHsl TaHHBIE O PACIPEIEIEHUH BOJIHBIX PECYPCOB,
a B Tabnuie 2 — pacueTHble MokazaTeau 3PGHEeKTUBHOCTH BOJOPACIIPEACIICHUS
Ha uccnenyembix MC (KITI, KB u KIIB).

AHanM3upys OJy4eHHbIE JaHHbIE, MOKHO CJI€JIaTh BBIBOJ, YTO HaWUJTy4-
mee TexHuueckoe coctostaue y MC 3; MC 1 u MC 2 nHaxonsaTcs Ha OZHOM
ypoBHe. MC 3 u MC 1 paBHO3Ha4YHBI IO 3HAYMMOCTH JIJI1 BOJIOINOJIb30BATENEH,
torga kak MC 2 3HauntensHo HUxKe. MC 3 urpaer Kito4eByro poib B Iiepepac-

npenesieHny BOAHBIX pecypcoB s apyrux BXC.
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Taoauna 1 — Iloka3zaresu BogopacnpeaeJeHuss HA MeJTHOPATHBHBIX

CUCTEMax

Table 1 — Water distribution indicators in reclamation systems

TloKasaTelE Haunmenosanne MC
MC 1 MC 2 MC 3

O0beM Bozpl, 3a0panHblii B rosioBe MC, ThIC. M 57934,9 26838,0 38443,6
IToTepw, THIC. M 16992,3 8026,0 4852,6
OO0beM BOjIbI, MMOJAHHBINA Ha BCE HYXK/IbI BOO-

MOJIb30BaTEJIEH, THIC. M 40942,6 11812,0 28091,0
OO0beM BOJIBI, MOJAHHBINA Ha OPOIIICHHE, THIC. M 40942,6 11812,0 28091,0
O06beM Bozpl, iepeaaBaembiil gpyrum BXC 0,0 0,0 5500,0

Tabamnua 2 — Pacuer noka3areJieii 3¢p¢eKTUBHOCTH BoOpacHpeeeHust
Ha MCJIMOPATUBHBIX CHCTEMAX

Table 2 — Calculation of water distribution efficiency indicators in
reclamation systems

ToKasateis Hanmenosanue MC
MC1 MC 2 MC 3
KIII 0,71 0,70 0,87
KIB 0,71 0,44 0,73
KIIB - - 0,14

Takum 00pa3om, 3dPeKkTHBHEE BCEro BOJHBIC PECYPChl PACTIPEICIISIOTCS
Ha MC 3, 3atem Ha MC 1, a MC 2 3ambIKaeT peUTHHT.

BoiBoabl. BaxkHO KOHTpOJIMpPOBATH M OIECHHUBATH 3(P(HEKTUBHOCTH pac-
npenenenus BoaHbIX pecypcoB Ha MC. [Ins onenku 3¢ (GEKTUBHOCTH Mpejiara-
€TCs IATh MOKA3aTeNeH.

[Tonyuenne oOmiel oneHku 3¢ PekTUBHOCTH Bojopacnpenenenus Ha MC
HE SBJISICTCSI KOHEYHOM 11eJ1h10. DTO Heo0XoauMo st ynpasiennss MC, ux KoH-
TPOJISL U TUTAHUPOBAHUS Pa3BUTHS. Takasi OIIEHKA MO3BOJISIET 000CHOBATH JIOJITO-
CpPOYHBIE TPOTHO3bI U CIUIAHUPOBATH HEOOXOIMMOE pecypcHoe obecreueHue

JUTSI TIEPCTIEKTUBHOTO PAa3BUTHS CYIIECTBYIOIIUX U pa3padoTku HOBHIX MC.
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