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AuHoTauus: AKTyanbHoOCTb paboTbl. [Ipo6nema onycTbIHMBAHUSA ABASETCA OAHOM U3 CaMbIX aKTyaNlbHbIX
npo6nem YyenoseyecTBa. B Poccum Hanbonee ocTpo ata npobnema ctout B Pecnybnuke JarectaH. OnyCTbiHMBaHNE
Tepputopun Horamckoro panoHa CesepHoro [arectaHa HanpsiMyr CBS3aHO C MOBCEMECTHbLIM CHUXXKEHNEM YPOBHS
TPYHTOBbIX BOJ, 4TO 06YCNaBNMUBaET yTpaTy Nnogopoans no4soi. Mpu anutenbHOM BO3AENCTBIAM 3TO NPUBEAET K
rno6anbHOMY paspyLLeHUK0 He TONbKO 61OCepbl, HO U AKOHOMWYECKOMY cnafy Ha NPOAYKTMBHbIX 3eMASAX
ctenun. Lenb paboTtbl — nccnegoBaHne ruApore0aornyecknx acnekToB ONycTbiHWBaHWUA Horaiickoro paiioHa
Pecny6nuku [arectaH. MeTofbl uccnefoBaHus — Habl0AeHNS 32 PEXXMMOM MOA3EMHbIX BOA, a9p0BU3YalibHble
HaobnogeHus. PesynbTatbl paboTbl. B paboTe paccMoTpeHbl Npo67aeMbl HEPaLMOHANILHOMO UCMOMb30BaHMUA
noA3eMHbIX Bog Horaimckoro panoHa. B HacTosLee Bpems BbICOKA aHTPOMOreHHas Harpyska: aKkcniyaTmpyercs
00MbLIOE KONMUYECTBO apTE3MAHCKUX CKBXWH, TPY6ONPOBOAOB. [IpUMeHeHe NPUHYANTENbHbIX O0TKa4YeK B
apTe3naHCKMX CKBXMHAX W Mepexof Ha paspaboTKy 6onee rny6OKUX BOAOHOCHBIX MAAcTOB YCUNMUBAET
06LLyt0 aenpeccuio. Y4uTbiBasi, 4T0 B HOramckom pamoHe HanopHble BOAbl MOXHO CHWTaTb OCHOBHbIM
MCTOYHUKOM MOMOSHEHUS TPYHTOBbIX BOA, ANUTENbHOE CTUXMAHOE UCMOMb30BaHNE BOAHbLIX PECYPCOB MOXKET
MPUBECTN K UCTOLLEHNIO NOA3EMHbIX BOJ, 4TO TPebyeT 6e3oTnaratenbHbix Mep. VI3HOWEHHOCTL U KOppo3us
060py0BaHNSA CKBXMH 00YCnaBinuBaeT cOpPOC BOAbI HA MOBEPXHOCTb TEPPUTOPUM B 6OSbLUUX 06bLEMAX,
YCTAHOBMBLUMACA TMAPOANHAMUYECKUIA PEXMM 3KCNyaTalum apTe3naHCKUX CKBaXXMH B Horanckom panoHe
CNoco6CTBYET NAJEHNI0 Nbe30METPUYECKMX YPOBHEN, a TAKXXE NPOCAYNBAHUIO CONMEHbIX BOJ B BOJOHOCHbIE
rOpWU30HThl. [ns pelleHns Lenoro psaa reo3konornveckux npobnem, CBA3aHHbIX C OMYCTbIHUBAHWEM B
Horaickom paioHe, He06X04UMO 0praHi30BaTb BCECTOPOHHME UCCIIEA0BAHNUS N0 MOHUTOPUHIY CYLLECTBYHOLLEN
cucTembl BOLOCHabXeHNs. Bo n3bexaHne ganbHeMWero paclimpeHns n yCuneHns npoLeccoB 3arpsas3HeHus
noaseMHbix Bog Cesepo-LarectaHckoro apresmaHckoro 6acceiiHa (COAB), 60/bLIMHCTBO apTe3UaHCKMX
CKB2XMWH NOANEXAT KanutanbHOMy PeMOHTY UNn NUKBuaaunu. Heo6xo4umMo NpoBeCTU r1MApPOreosiornyeckme
11 3KOMOrnyeckue 06CnesoBaHNs AeCTBYIOLNX CKBAXIH, PACMNON0OMXEHHbIX HA TEPPUTOPUM, OLEHKY COCTOSHMUA
YPOBHS 3arps3HeHns Ans CPaBHUTESIbHOMO aHanmaa u BbIBEHUS OUHAMUKM 3arps3HeHns noA3eMHbIX BOA.
AHann3 cosfasLUeics cutyaumi 06ycnasnneaeT pa3paboTky cnelyanbHbIX MePONpUATA Ans NpeaoTepaLleHns
UCTOLLEHMS U 3arps3HeHns PecypcoB MOA3EMHbIX BOJ, KOTOPbIE BK/OYAlT CO34aHWE 30H CaHUTapHOM
OXPaHbl, NCKOYeHNe 6eCCMCTEMHON J06bI4YM BOAbI U 0OHOBNEHME BCEN BOAHO-A00bIBANOLLEN CUCTEMBI.

KnroueBble cnoBa: onycTbiHWBaHWE, NOA3EMHbIE BOJbI, apTE3NAHCKINE CKBAXWHbI, TPYHTOBbIE BOAbI, TEX-
HOreHHOe B03feiicTBMe, Horamckuin painoH.
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Abstract: Relevance. The problem of desertification is one of the most pressing problems of mankind. In Russia,
this problem is most acute in the Republic of Dagestan. Desertification of the territory of the Nogai District of the North-
ern Dagestan is directly related to the widespread decrease in groundwater levels, which leads to the loss of soil fertility.
In case of prolonged exposure, this will lead to global destruction of the biosphere, as well as to the economic decline in
the productive lands of the steppe. Aim. To study the hydrogeological aspects of desertification in the Nogai District of
the Republic of Dagestan. Methods. Observation of the groundwater regime, aerovisual observations. Results. The article
considers the problems of irrational use of groundwater in the Nogai District. Currently, the anthropogenic load is high: a
large number of artesian wells and pipelines are operated. The use of forced pumping in artesian wells and the transition
to the development of deeper aquifers reinforce general depression. Given that the pressure water can be considered as
the main source of groundwater recharge in the Nogai District, long-term spontaneous use of water resources can lead to
groundwater depletion, which requires urgent measures. Depreciation and corrosion of downhole equipment cause large
volumes of water discharge to the surface of the territory; the steady hydrodynamic regime of operation of artesian wells
in the Nogai District contributes to the fall of piezometric levels, as well as the seepage of saltwater into aquifers. To solve
several geoecological problems associated with desertification in the Nogai District, it is necessary to organize compre-
hensive studies to monitor the existing water supply system. Most artesian wells are subjected to overhaul or abandon-
ment in order to avoid further expansion and intensification of groundwater pollution processes in the North Dagestan
artesian basin (NDAB). It is necessary to conduct hydrogeological and environmental surveys of the existing wells located
on the territory and to assess the state of the pollution level for comparative analysis and identification of the dynamics of
groundwater pollution. The analysis of the present situation leads to the development of special measures to prevent the
depletion and pollution of groundwater resources, which include the creation of sanitary protection zones, the exclusion
of unsystematic water production and the updating of the entire water-producing system.
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BeseapeHre

OnycThIHUBAaHUE — MTOTEPS] MECTHOCTHIO CIUIOIIHOTO PACTUTEIHHOTO MTOKPOBA UM YHUYTOXKEHHE OHO-
JIOTMYECKOTO MOTEHIMana 3eMiu (II0UBbl), KOTOPOE MPUBOIUT K BOSHUKHOBEHHIO YCJIOBUIN aHAJIOTHYHBIX
yCJIOBUAM IycThIHU [ Tenudenko, JlaBpycesny, 2016].

Horaiickuit paiion siBnsiercs qactbio CeBepo-3amannoro Jlarecrana u pacnoioxkeH Ha [Ipukacimiickoi
Hu3MeHHOcTH. OH TpaHnyuT Ha ceBepe ¢ Pecrybnmkoit Kanveikus, Ha 3amage — co CTaBpOMONBCKIM Kpa-
eMm, Ha tore — ¢ YeueHckoit PecrryOnukoii u Ha BocToke — ¢ TapymoBckuM paitoHom. C ceBepo-3amnaja ero
obpamisieT p. Kyma, gepes neHTpanbHyto 4acTh mpoxonuT CyXOKyMCKHAN KaHa, a ¢ I0ro-BocToka — Kapa-
HOTaWCKUI KOJIEKTOP.

OnycteinuBanue B Horaiickom paiione PecryOnuku Jlarectan sBisieTcsi OAHUM M3 HanOoOJIee TPEBOXK-
HBIX TPOIIECCOB, BEAYIIHX K ITOITHON JAeTpajaliy OKpysKaromiei cpeasl. OcoOyro posb B YCHIEHNH MTPOLIeCc-
Ca ONYCTBIHMBAaHUS UTPAET THAPOTEOJOTMYECKOE COCTOSHHE pacCMaTpuUBaeMoOW TeppuTopuH. Bocrounas
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gacTh Tepcko-Kymckoii Hm3mennoctr (Horalickuii paiion), o uccienoanusMm [ Craciok, 2006], oTHOCHTCS
K MOPCKOH TeppacUpOBaHHOW paBHMHE, Ilie HanOojIee HHTEHCUBHBI Mpoliecchl 3acoyieHus nous. B [Kopo-
neB, baynymkuna, 2018] orMedeHa cBA3b 3aCOJNEHUS TIOYB C Pa3BUTHEM OITyCTHIHMBAHUA M JACTPAJTAINH B
3aCyNUIMBBIX U TIOTY3aCyIIINBBIX PETHOHAX.

B Horaiickom paiioHe OCHOBHBIM HCTOYHHKOM BOJOCHAOKEHUsI SBIAIOTCS MOJ3EMHbIE BOABI TepcKo-
Kymckoro apresunanckoro Oaccefina (TKAB), Bxomsiiero B cocra Oosiee kpynHoro Bocrouno-IIpenkas-
Ka3CKOTO apTe3MaHCKoro OacceifHa. DTO CBA3aHO C UCTOPHEH TEOJOTHYECKOTO PAa3BUTHS TEPPUTOPHH U
MPAKTHYECKHU TTOTHBIM OTCYTCTBHEM ITOBEPXHOCTHOTO CTOKa B 3TOH yacth Jlarecrana. OgHaKo, MpOXoaKa
MHOTOYHMCIICHHBIX CKBaXHH (B 70-X rogax XX CTOJETHSI) U MHOTOJIETHHE OTOOPHI OONBIINX 00BEMOB apTe-
3MaHCKHUX BOJI MPHUBEJIH K HAPYIICHUIO €CTECTBEHHOTO OanaHca THAPOJMHAMUYECKONH CUCTEMBI apTe3haH-
CKOro OacceifHa, 4To, B CBOIO 04Yepellb, IPUBEIIO K PA3BUTHIO Psijia CIOKHBIX TEO0IKOJIOTHIECKUX TPOOIIeM
[PazymoB u 1p., 2014]. B uncine 0CHOBHBIX MOXXHO Ha3BaTh MCTOIIEHHUE 3aITacOB MIPECHBIX U CIa0OMHHE-
paNM30BaHHBIX BOJ, YXYAIICHHE UX Ka4eCTBa, OCElaHUe THEBHOW IMMOBEPXHOCTU B PE3YJIbTATe BHIPAOOTKH
MECTOPOXKJICHUH MO/I3eMHBIX (MIFOHJIOB, a TAKXKE OMyCThIHUBaHKE 3eMenb [LLepOyib, 2006].

Ho cepenunbl XX Beka Ha Tepputopuu Horalickoro pailoHa He TPOBOJUIIUCH CEPHE3HBIE UCCIIE0BA-
HUA B oOmactu ruaporeosiorun. M. Kyp6aHoB B cBoeit padote [Kypbanos M., 2006] omguH U3 MepBhIX OTME-
i, 9to « TKAD siBisieTcs TuapoinHaMIUYeCcKH OTKPBITBIM, 2 He HA00OPOT, KaK CYUTAIIOCh PaHEe», OTKPHIB
Hayaso MepcrneKTUBHOCTH KpynHeiieil Ha rore ctpansl TKAD (21,2 Teic. kM2). DT0 03Hayano Hayajlo Ha-
YYHBIX UCCIIEIOBAaHUM THIPOTE€OJIOTHH U PECYPCOB MPECHBIX TEPMAIIbHBIX, MUHEPAJIbHBIX U PEAKOMETaIIb-
HBIX TTpoMBIIIeHHBIX Box TKADB [AOmynmyTanmumoBsa u ap., 2016; Moparumosa, 205].

B nmocnenyromnme HECKOIBKO JIECATKOB JIET M3-3a KPYIIIOCYTOYHOTO M OSCKOHTPOJIBHOTO (DOHTaHHUPO-
BaHus Oosiee 60, a M0 HEKOTOPBIM JaHHBIM — Oosiee 100, apTe3naHckuX ckBakuH (puc. 1) oOpa3oBanach
KpyIHas JIeNpeCcCUOHHAs BOPOHKa, KOTOpas CTaja MPUYMHOM MOBCEMECTHOTO MOHMKEHUS YPOBHS T'PYH-
ToBBIX BOA (10 17 M B paiione FOxH0-CyXoKkymMcKa). A 3TO SIBISIETCS OAHUM U3 (DaKTOPOB OIMyCTHIHUBA-
uus [epOynb, 2008]. aTeHCHBHAS OeccHCTeMHAs SKCILTyaTalus apTe3naHCKUX CKBOKWH HE MO3BOJISET
paccuuThIBaTh HA BOCCTAHOBJICHUE YPOBHS TPYHTOBBIX Boa. B Horaiickom paiione npu norpeOHoctH 34,1
ThIC. M3/CyT. oTOUpaercs B 1,9 pa3 6onbie Boj [Cyneiimanos, FOpuenko, 2009]. Takum oOpasom, mporecc
CHIDKCHHUSI YPOBHS TPYHTOBBIX BOJI MOYKET NMPHHSATH HEOOPATHMBIN XapakTep.

Puc. 1. Camousnusaiowuecs ckeaxcunvt 600 6 Hoeaiickom patione. /
Fig. 1. Self-flowing water wells in the Nogai district.

B ruaporeonoruueckoM otHomeHuu ceBepHas 4yacTh TKADB cocToUT U3 ciienyromux BOJOHOCHBIX I0-
PU30OHTOB: CPCAHC-BEPXHCUCTBCPTUIHOIO AJUIIOBUAJIBHOTO BOAOHOCHOTO rOPU30HTA, HUKHECUECTBEPTUIHOTO
AJITIOBUAILHOTO OAaKMHCKOTO TOPH30HTA, MOPCKOTO BEpXHE-aIIePOHCKOTO, MOPCKOTO HHUYKHEAITIIEPOHCKO-
TO M aKJareuibckoro [MamaeB u nip., 2018]. baknHckrie BOMOHOCHBIC TOPU30HTHI BOJOHACHITIICHBI Ha BCEH
teppuropun Cesepo-/larectanckoro apresuanckoro 6acceiina (CAAB). [To nanneiv [Kyp6anos JI., 2012]
reosorndyeckuii paspe3 C/IADB npencraBieH depeaoBaHHMEM MOIIHBIX BBICOKOIIPOHHMIIAEMBIX MECUAHBIX U
BOJIOYTIOPHBIX TIIMHUCTBIX TOPU30HTOB. O0NacTy muTaHus GacceiiHa HaXoUsATCs B MPEATOPHBIX paioHax.

Harpuessie u cynbbhaTHBIe KAIBIHEBBIC BOABI 00JACTH MUTAHUS TIOA3EMHBIX BoJ Horaiickoro paifona
IpY ABMKCHUH Ha CEBEP M CEBEPO-BOCTOK 3aMELIAIOTCSl THAPOKapOOHATHBIMHU, a U3MEHEHUH MUHepaIu-
3alUK MPH 3TOM He HaOmomaercs. CMemanHble cyab(parHble ¥ TUAPOKapOOHaTHbIC, HATPUEBBIE U Kallb-
[IMEBbIE BOABI XapaKTEpHBI I [oro-3amaiaHoil yactu Horadickoro paiiona. Ha Oomnpleii jxe yacTu pas-
HUHHOTO JlarecraHa aniepoHCKHE BOAbI MMEIOT TMIPOKapOOHATHO-HATPUEBBINH COCTaB U MUHEPAIN3ALHIO
0,4-0,6 /1.
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JanpHelme uccienoBaHms, MOCBSIICHHBIE THIPOANHAMUKE paBHUHHOTO Jlarectana, BBISBHIIM, YTO
Horafickuii paiioH xapakTepusyercs IUPOKUM PACIPOCTPAHEHUEM MECYaHBIX OTIOKEHUH amlIepoOHCKO-
rO TOPU30HTA, 3TO MEJKO-, CPEIHe- U KPYITHO3EPHHUCTHIC MECKHU, MOIIHOCTh KOTOPBIX cocTtasiser 50—60
M. J1eOuThI OOJIBIIMHCTBA CKBAKUH COCTABISLIA 2—15 JI/CEK., B HEKOTOPBIX cliydasx jgocturatot 50 ji/cex.,
TIPH BBICOTE CAMOM3JIMBA B HAYAJIBHBIH MOMEHT 3Kcruryaranuu 16—19 m [LLlepOynb, 2003; Arnalds, Archer,
2013; Aubreville, 1949; Corti et al., 2011; Klein, Hirschheim, 1987; Millennium Ecosystem Assessment,
2005; Zdruli et al., 2010]. Cpenuue nedutst 90% apre3nanckux ckBaxuH Horalickoro paiioHa B HauaIbHbBIN
MOMEHT 3KCILTyaTallui U3MEHSUIUCH B Tipezeax ot 2 1o 10 ji/cek. Hanmopsl B apTe3naHCKUX CKBaKMHAX 3a-
TTaTHOM YacTH OacceiiHa B HAYAJIBHBIN IEPUOJT SKCTUTYaTallnH HE TIPEBBITIAIOT 25 M, B CPEIHEM COCTaBIISIOT
ot 5 o 20 M (puc. 2).
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Puc. 2. Kapma-cxema oeepadayuu meppumopuu Hoeatickoeo pationa [Llepoynv, 2013, c. 107].

1 — senuuuna ocedanusn nosepxwocmu om 30 0o 40 cm, 2 — senuyuna ocedanuss nogepxnocmu om 40 oo 50 cm,
3 — obnacmu mexno2enn020 3aepAHEHUS APME3UAHCKUX 800, 4 — obracmu despadayuu pacmumenbHo20 NOKposd,
5 — usonuHuu NOBEPXHOCMHO20 0cedanus, 6 — UBONUHUU NOHUINCEHUSI YPOBHS SPYHMOBLIX 600, 7 — HANPABIEHUS.
PACpOCMpanenust 3a2psi3HeHUs ¢ APMe3UaHCKUMU B00AMU. /

Fig. 2. Map-scheme of degradation of the territory of the Nogai district [Scherbul, 2013, p. 107].
1 — surface sedimentation rate from 30 to 40 cm, 2 — surface sedimentation size from 40 to 50 cm, 3 — areas of
man-made artesian pollution, 4 — areas of vegetation cover degradation, 5 — surface subsidence contour lines,
6 — groundwater level reduction contours, 7 — directions of the spread of pollution with artesian waters.

Pe3Y/\bTOTbI NCCAeAOBAHUSI

B cBsi3u C BBIIEU3I0KEHHBIM MOKHO CJI€1aTh BBIBOJ, YTO AETpajalys HOralCKUX 3€MeIlb CBsA3aHa C
OeccucTeMHO JOOBIBAEMBIMU TPYHTOBBIMH M TIOA3EMHBIMU BOJAMH, KOTOPBIC HE UCTIOJIB3YIOTCS U BBIOpa-
CBIBAIOTCSI HAa IIOBEPXHOCTH 3eMJIu. Tak kak Teppuropus Horalickoro pailoHa OTHOCUTCS K IOy CTBIHHOM
KIMMaTHYECKOHM 30HE U CIOKEHA MPEHMYIECTBEHHO MIMHUCTBIMH TIOYBAMH, CKOPOCTh (DMIIBTpAIMU B KO-
TOPBIX Malia, BCsl BRIOpackiBaeMasi Bojia ¢ OOJBINON CKOPOCTHIO HCIapsieTcst (CKOPOCTh UCTIAPEHHUS BBILIIE,
4eM CKOpocTh (punbTpanun). Takum o0pa3zom, AIUTENBHOE OECCHCTEMHOE MCIOIB30BAaHUE aPTE3HAHCKUX
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CKB@KHH BEJIET K MaJCHUIO YPOBHS IPYHTOBBIX BOJI, YTO HAMPSMYIO OTpaskaeTcst Ha Guocdepe Tepputopuu
B II€JIOM B COYCTAHHH C aHTPOMOTCHHBIMHU (pakTopamu. [1oa3eMHBIC BOIBI, XOTS M SBISIOTCS OJXHHUMHU W3
CaMbIX 3alHUINEHHBIX PECYPCOB OT TEXHOTCHHOTO 3arps3HEHMSI, TEM HE MEHEe, MOJIBEPIKEHBI TEXHOTCHHOMY
BO37eHCTBUIO (pHC. 3).

VXyAleHne XUMHIeCKOTo
cocrasa Bozbl / Deteriorating
water chemistry

[Tanenue Hamopa BOABI /
Water pressure drop

Crmxenue ypOBH/’I OnycThIHUBAHHUE /
MHOTrOJIETHSIS SKCILTyaTal|s M DEROLETE0K IO Desertification

apTe3sHaHCKNX CKBaxuH / Long- Groundwater level reduction
term operation of artesian wells
IToxnrorurenus /
W3nuB BoAb! Ha NOBEPXHOCTh Flooding
3emu / Spilling water to the
surface of the earth BropuuHOE 3aconeHne /
Secondary salinization

HcTtomenue 3anacos
IPECHBIX U

CI1a0OMUHEPATM30BaHHBIX
Box / Depletion of fresh and
low-saline water

Puc. 3. Cxema nocneocmeuii beccucmemmon u OnumenbHol 000biyyu no03eMHbIX 600. /

Fig. 3.Diagram of the consequences of unsystematic and prolonged extraction of groundwater.

BbiBOADI

Jliist mpenoTBpaleHus JaJIbHEHIIEro pa3BUTHS IPOLIECCOB OIYCTHIHMBAHMSI, CBS3aHHBIX CO CHUKEHU-
€M YpOBHsI IPYHTOBBIX BoJl B HoraiickoM paiioHe, epBOHAaYaJIbHO CJICAYET IPUHATH PSI MEp:

* IIPOBECTH MOJIHYIO IPOBEPKY BCEX apTE3MAHCKUX CKBaXHH Ha Tepputopun Horalickoro paiiona;

e cleNaTh KalUTAIbHBIA PEMOHT CKBaXXKHH, HY>KAAIOUIUXCS B OOHOBIICHHH;

* JIMKBUAMPOBATh HEUCIIOJIb3YyEMBIE apTE3MAHCKUE CKBAXKUHBI;

* BECTU CUCTEMAaTH4YE€CKMH MOHUTOPHHI apTe3MAHCKUX CKBAXKUH JJIsl CPABHUTEIBHOTO aHAIN3A U BbI-
SBJICHUS] TMHAMUKU POCTA UJIM CHU)KEHHSI YPOBHS TPYHTOBBIX BOJI.
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