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AHHOTanusA. AkmyaasHocms. Bo/iHbIE U 3eMeJIbHBIE pecypchbl A3ep6ai/»kaHa HaX0ASATCS B OTPaHUYEHHOM COCTOSIHUU U U3
roja B roJi Bce 60Jiblle MOABEPralOTCs TEXHOTEHHOMY BO3/I€HCTBHUIO, a UCI0JIb30BaHKE BO/bl U MOTPEGHOCTh B HEH B pec-
My6JIMKe pacTeT 60JIbIIUMH TeMnaMu. C JpYrod CTOPOHBI, IJ106a/IbHOE U3MEHEHHEe KJIMMaTa OKa3blBaeT CEPbE3HOE BIIUSHUE
Ha $opMUpOBaHHUE THJPOTe0JOTHYECKHUX POLeccOB. B Takux cuTyanusax usydyeHue GOpMHUPOBaAHHUs T'MPOreosoruyeckux
YCJIOBUH NOJ BJIWSHUEM NPUPOAHBIX U aHTPONOTeHHbIX PAKTOPOB, paljMOHaJbHOE U 3KOHOMHOE HCIO0JIb30BaHMUE cylie-
CTBYIOIHUX BOAHBIX PECypcOB M NPUHATHE ONepeXallluX Mep NPOTHUB HEraTUBHbIX NPOLECCOB UMEKT HCKIIYUTENbHO
Ba)KHOe 3HaueHMe. I]esb: U3yyeHHe 3aKOHOMEPHOCTH pOPMUPOBAHUA TMAPOTreoJOTHYecKUX ycaoBui lllupBaHckol cTenu
Kypa-ApakcuHCKOM HU3MeHHOCTU A3epbal/»>KaHCKO Pecny6/iMKY B MHOr0JIeTHEM paspese M0/, BJAUSHUEM NPUPOAHBIX U
TeXHOTeHHBbIX NpoleccoB. 06seKkmbl: noA3eMHble BoAbl lllupBaHckoil crenu Kypa-ApakCUHCKONM HU3MEHHOCTU A3epbaii-
IkaHckol Pecny6siviku. Memodst. Ha ocHOBaHUHU pe3yJIbTaTOB UCCAef0BaHUM, TpoBeéHHbIX ¢ 1977 no 2020 rr., no usMme-
HEHMIO CpeJlHEMHOT0JIETHEr0 YPOBHS U MHUHepa/JM3allMi IPYHTOBBIX BOJ, TEMIIOB 3aCOJIEHUs TIOYBOTPYHTOB U M0 PEXUMY
IPYHTOBBIX BOJ], @ TaKXKe N0 JaHHBIM, COOPaHHBIM B 3TOM HalpaBJIeHWH, U3y4YeHa JUHAMUKA U3MeHeHUs THporeosoruye-
CKHX ycjoBui LlIMpBaHCKOM CTeNy, BblJieJIeHbl TUIIBI PeKMMa IPYHTOBBIX BOJ U [0 MeTO/ly HAaMMeHbIINX KBaJ[paToB Halife-
HbI KOppeJIITHBHbIE 3aBUCUMOCTH MeX/Ay THIIOM peXHMa U pexuMoobpasyromuMu GakTopaMu — aTMocdepHble 0CaJKH,
pedHble apTepHH, BOAOIOAAa4Ya HA OpOllIeHHe, UPPUTALlMOHHbIe KaHabl, ApeHax U Ap. [lo CHHXpOHHOCTH U3MeHEeHUs pexH-
M006pa3yIux GaKTOPOB U YPOBHS 'PYHTOBBIX BOJ, BbIJI€JH/INCh FeHETHYECKHE TUIBI pexuMa. Pe3yssmamel. [lof Bus-
HUEeM NPUPOJHBIX U aHTPONOTEHHBIX GaKTOPOB U3MEHUJICA YPOBEHb, MUHEPAJIU3allUs, XUMUYECKHI COCTaB IPyHTOBBIX BOJ,
3aCOJIEHHOCTb U XMMHUYECKUH cOCTaB MOYBOrpyHTOB. B nepuos ¢ 1958 no 2020 rr. ypoBeHb IPYHTOBBIX BOJ, TEPPUTOPUU B
CBSI3U C IPOBEJIEHUEM OPOCHUTEJbHOH MeJMopalyu NojHsAICa 6oJiee 4yeM Ha 4,1 M, a UX MUHepanu3anus 3a CY€T UHUIIb-
TpPaLUHM MOBEPXHOCTHBIX ¥ 0TBOJA MUHEPAJTN30BaHHBIX BOJ| TOCPEACTBOM JpeHaka YMeHbIIUIach Ha 16,2 r/u1. Beigensnvch
reHeTHUYeCKHe THIBI peXHMa - KJIUMAaTHYeCKHUH, THJPOJIOTHYECKHH, HPPHUTAlMOHHBIM, HPPHUTrallMOHHO-NOJUBHOM-
JpeHaXHBIH, UPPUTALMOHHO-TIOJIMBHOM, U ONIpeesIsS/INCh IJIOUAZM UX MPENMYIeCTBEHHOr0 pa3BUTHs. K KiMMaTHieckoMy
THUILy OTHECEHBI PEXXUMBI C BBICOKOH KOPPEJISIIMOHHON CBSI3bI0 KOJIeG6aHUsI YPOBHS IPYHTOBBIX BOJI, OT CE30HHOM M MHOTO-
JIeTHEH epUOJUIHOCTH aTMOCHEPHBIX 0CaZKOB; /ISl THPOJIOrHYeCKOro TUIA XapaKTepHa aHa/JIOrMYHasi 3aBUCUMOCTb — OT
MOBEPXHOCTHOTO CTOKA; JIJISI UPPUTALIMOHHO-TI0JMBHON-IPEHAKHOT0 THIIA — OT BOJONO a4y U BoJoc6opa.

KioyeBble c10Ba: no/3eMHble BOJbI, HAIOPHbIE BO/BI, MUHEPAIU3alisl, XUMUYECKUH COCTaB, YPOBEHb I'PYHTOBBIX BOJ,
3acoJIeHHe, peXUM, pexxuMoobpasyoliye GakTopbl
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Abstract. Relevance. Azerbaijan water and soil resources are limited and subject to technogenic impacts more and more
every year. Use of water and demand for water in the republic are growing at a higher rate every year. On the other hand,
global climate changes have a serious impact on formation of hydrogeological processes. In such circumstances, it is very
important to study the formation situations of hydrogeological conditions under the influence of natural and anthropogenic
factors, to use the available water resources efficiently and economically, and to take preventive measures against negative
processes. Aim. To study the regularity of formation of the hydrogeological conditions of the Shirvan steppe of the Kura-Araz
lowland in the Republic of Azerbaijan under the influence of natural and anthropogenic processes over a long period of time.
Object. Subsoil waters of the Shirvan steppe of the Kura-Araz Lowland in the Republic of Azerbaijan. Methods. Based on the
results of the studies (1977 to 2020) of perennial average level of groundwater and degree of mineralization, the rate of soil
salinization, the regime of groundwater and based on the materials collected in this direction, the regime types of groundwa-
ter were separated and correlative dependence was found by the method of least squares between regime types and regime-
shaping factors - atmospheric sediments, river networks, irrigation water, irrigation canals, drainage, etc. The genetic types
of the regime were selected according to the factors creating the regime and the synchronicity of the groundwater level
change. Results. Under the influence of natural and anthropogenic factors, the level of groundwater, degree of mineralization,
chemical composition, salinity and chemical composition of soils have changed. From 1958 to 2020, due to the irrigation
melioration, the groundwater level of the area rose by 4.1 m, due to the infiltration of surface water and removal of
mineralized water through drainage, their mineralization rate decreased by 16.2 g/l. Due to the synchronicity of regime-
creating factors and groundwater level changes, the genetic types of the regime were selected - climate, hydrological,
irrigation, irrigation-watering, drainage, irrigation-watering and the fields of their distribution areas were determined.

Keywords: groundwater, pressure water, mineralization, chemical composition, groundwater level (level of ground water),
salinity, regime, regime-forming factors
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BBeaenue

ColunanbHO-9)KOHOMHYECKOE Pa3BUTHE  KaXKJIOTO
roCyIapcTBa ONMpeAeyseTCs M0 KOJHMYECTBY U Ka4eCTBY
€ro BOJHBIX M 3eMENbHBIX pecypcoB. BoaHble u 3e-
MeJbHBIE pecypchl A3epOalkaHa HAXOASATCA B Oorpa-
HMYEHHOM COCTOSHUU U ITOCTOSIHHO M3 T'0Jia B T'OJ BCE
0O0JIbIIIe TOJBEPralOTCsl TEXHOTEHHOMY BO3JICHCTBHIO.
C npyroii croponbl, 71 % MOBEpXHOCTHBIX BOJ pec-
myOJIMKK MOCTyMaeT 4yepe3 TPaHUIy COCEIHUX TOCy-
JApCTB B OMNPEICIEHHONW CTENeHH 3arps3HEHHOCTH.
O6mume pecypchl MoA3eMHBIX BOJl A3epOaifkaHa co-
cTaBisoT 8,5-9,5 mupn M3, a TOBEPXHOCTHBIE BOJIbI
26-32 mupa M° B 3aBHCHMOCTH OT BogHOCTH Toaa [1].
OO0mee HaceneHWe pecmyOauKH cBbime 10 MJIH Yeno-
BeK. B ManooOecrmeueHHble TOAbI HEXBAaTKa BOJ —
4-5 mpn M. Ucnonp3oBanue BOJBI M MOTPEOHOCTH B
HEeH B pecnyOJIMKe TO/ OT rojia MOBbIIaeTCsA. B cBs3u ¢
STHUM HaJ0 PAlMOHATIBHO W SKOHOMHO HCIIOJIb30BaTh

CYLIECTBYIOIINE BOAHBIE PECYpPChl U HCKATh HOBBIC
UCTOUHUKH. ONHUM W3 TAKUX WCTOYHHKOB SIBIISIOTCS
noj3eMHble BOoAbl. B mocnegHue roapl OecrnolaaHas
HKCIUTyaTalus TOA3EMHBIX HCKOMAEMbIX, B TOM UHUCIIE
MOJ3EMHBIX BOJ, CTPOUTEIBCTBO THAPOTEXHHUECKHUX
COOPY)XEHHH, IIMPOKOMACIITa0HOE CTPOHTEIHCTBO
UPPUTaLIUOHHBIX U MEIHOPATUBHBIX CUCTEM, Oecrops-
JIOYHAsl BBIPyOKa JIECOB, paspylleHHe JaHAmadToB u
JIpyroe TPHUBOJUT K HM3MEHEHHAM T€OJOTHYECKHX H
TUPOTeONOrnuecKuX ycnoBuit tepputopuu. Ilosromy
U3yYCHUE U3MEHEHHs THIPOTEOJOTMYEeCKUX YCIOBUI
MOJ BIMSIHUEM aHTPOINIOTeHHBIX ()aKTOPOB U MPUHATHE
OIEPEXAOUIUX MEP MMEIT UCKIIOYUTENBFHO Ba)KHOE
3HaueHue. [Ipu 1o0bde U oxpaHe MOA3EMHBIX BOJ AJIS
3aIIUTHI OT 3aTPA3HCHUS U UCTOLICHHS HANO JETAIbHO
u3y4yaTh TUAPOTEOIOTHYECKUE YCIOBUS U Bo3leiicTBUE
Ha HUX IPUPOTHBIX U TEXHOTCHHBIX NIPOIIECCOB M IIPH-
HUMAaTb TIPEIBAPUTEIbHBIC MPO(UIAKTHIECKHE MEpEL
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B IMPpOoHECCC UCIOJb30BaHUA MOA3EMHBIX BOA AJIA pa3-
JIMYHBIX L[CJ'IGIZ N3Yy4YCHHUEC HCTATUBHOI'O BJIMSAHUA Ha
THAPOTCOJIOTUYCCKUE U DKOJIOTHUYCCKUE YCIIOBUA SABJISA-
€TCsl OJHOM u3 np06neM, OXXUIAA0MUX CBOCTO pelIc-
HUS Ha CETOAHSIITHUM I€HbD.

MartepuaJibl UcC/ieOBAaHUS

Teppuropust llupBaHCKO# cTENN 0XBATHIBAET JIEBBII
6eper pexu Kypsl o MuHTEUaypCKOTO BOJIOXPaHIIIUINA
Ha ceBepo-3amane 0 ATmKakaOyIbCKOTo palioHa Ha
I0T0-BOCTOKE. B rpaHuIiax cTemHoro jaHmmadgra Haxo-
nsiTest Tepputopun EBnaxckoro, Arpamickoro, ['eokyaii-
ckoro, McMamuHckoro, Ymkapckoro, 3apnoOcKoro,
Kropmamupckoro, Axcyunckoro, IllemaxuHckoro u
ATDKHKAaOyJIBCKOTO  aJIMHHHCTPAaTUBHBIX  paliOHOB
(puc. 1, 2). O6mas mnomranae IlupBaHcKol cTemu co-
ctaBsier 680 Thic. ra, u3 HUX 450 ThIC. ra MPHUTOJHBI
JUIL OpOIIICHWS, HO HM3-3a HEXBAaTKH BOJBI TOJILKO Ha
225 TBIC. Ta IPOBOJIUTCS OPOILICHHE.

3acon€HHOCTh NOYBOIPYHTOB B FOXKHOW 4YacTH Mac-
CHBa CTENH BBHIIIE, YeM Ha ceBepe. Kpome Toro, roxxHas
4acTh SBJSIETCS 00JACTBIO Pa3rPy3KH, a CeBepHAas — 00-
JACTBI0 TUTAHWA © TPAH3UTA TOJ3EMHBIX  BOJI.
Ha ceBepe mouBOrpyHTHI OTHOCHTENBHO JIETKHE, KO-
¢uuuenT ¢uisTpariu B Tome 0-2 u 2—5 M cocTaBisieT
3-10 m/cyr, B roxxHOM yact — 0,1-0,2 m/cyt. Tepputo-
puu ¢ ko3¢ duimentom ¢puasTparmu 0,1-0,2 m/cyT co-
craBisitoT 6onee 80 % or obmel miomaau. B tomme
2-5 M xo3dduiienT uibTpanuu B 3—5 pa3 Oonblie,
yeM B Tonme 0—2 M. DTa pa3HOCTh 00YCIaBIMBACTCS M3~
MEHEHHEM CKOPOCTH MOTOKA M COJIEBBIX 3amacoB [2—7].

OOmas AIrHa UPPUTANHOHHBIX CHCTEM COCTABIIECT
74000 kM, a yamenpHas gmuHa — 10,9 m/ra, miomniaas
BOJHOH TOBEPXHOCTH — 5,31 Thic. kM [2, 4]. OnbITHBIM
MyTEM YCTaHOBIIEHO, YTO C KonneKTOpHo-;:g)eHaxcHoﬁ
cetu (KIC) 3a rox wucmapsiercss 6500 M°/ra BObI
(tabn. 1). Ecnmm Obl moBcemMecTHOE HcHapeHHe ObUIo
OJIMHAaKOBBIM, TOrAa 1o BceM 680 ThIC. ra TEPPUTOPUU
OHO cocTaBIsUIO Obl 4,3 MiuH M. IluTanue TPYHTOBBIX
BoJ (I'B) mo MarucrpaJpHbIM KOIJIEKTOPaM Ha OJHH
TIOTOHHBIN METP JUIMHBI COCTaBIsIeT 2,4 m¥/ra. B nonHoit
CHJIe MaruCTpaJbHBIC KaHAJIBI B TEYCHHUE To/la PadOTaIOT
250 cyTok, Mexx03aicTBeHHbIe pacnpenenuteny — 180,
BHYTPUXO3HCTBEHHbIE KaHaJIbl — 60, BpeMEHHbIE CETH —
40, BOTIOHAKOIUTENH U BOAOCOpOcH — 30 CyTOK.

B Tabn. 1 ykazaHO ydacTHe CpPEIHEMHOTOJICTHHX
HAIOPHBIX, TPYHTOBBIX M OPOIIAEMBIX BOJI B JIPEHAKHOM
CTOKe 1o MexaypeubsM LlnpBanckoii ctenu, B M.

B 30-x rr. nponuioro Beka UppUrallMOHHBIE U MeJH-
opaTtuBHbIE paboTel B AzepOaiipkane Obun cabo pas-
BUTHI M HA OPOIIIAEMBIX TEPPUTOPHSX MOJIMBHBIC KaHAIIBI
u KJAC Obut pacmofioxkeHbl O4eHb TycTo. [ yOuHBI
saneranus  [I'B  Kypa—ApakcuHCKol  HHM3MEHHOCTU
(KAH) Pecniy6muku, B ToM umcie [IupBaHckol cremny,

coctasun 5,0-10,0 m u Gonee. Ha opomaembIx Teppu-
TOPHSX YPOBEHb IPYyHTOBBIX BoJ (YI'B) Havan cuctema-
THYecKku nmoaHuMaTees. B 1951 1. Ha Bcex opormaeMbix
TEPPUTOPHSIX 3aHMMaeMas IDIOIanb ¢ TIyOWHOH 3aie-
ranus I'B rmy0oxe 5,0 M canzunack ¢ 33 10 20 % (1. €. B
1,5 paza), 3aHUMaeMasl IJIONIa]lh C TITyOWHOMN 3ajIeraHus
I'B rny6oke 3,0 M cHu3miack B 2,6 pasa (Tabi. 2).

Ta6auya 1. Yuacmue HanOpHbLX, 2DYHMOBLIX U OPOWIAEMbIX 800
8 dpeHadxicHom cmoke LllupsaHckoll cmenu [7, 8]

Table 1. Participation of pressurized, groundwater and
irrigated water in drainage flow of the Shirvan
steppe [7, 8]
YyacTre pas/IMuHbIX BOJ,
B IpEHAXKHOM CTOKe
Feorpad)nqecxove Participation of different waters
pacroJioXxeHue paiioHa . .
. . in drainage runoff
Geographical location
Opoiuae-
of the area Hanopnele | T'pyHTOBBIE
. Mble
Pressurized | Groundwater .
Irrigated
Bosar-Amzxatiai 11-20 47-62 44-18
Bozdag-Alijancay
Anumpxandail-TypsiHuai B _ B
Alijanchai-Turyanchai 13-37 35-42 42-21
Typsnuyai-I'eokyai
Turianchai-Geokchai 25-38 33-45 42-17
l'eokyaii-Axcy-I'upauMaHdai B _ _
Geokchai-Akhsu-Girdimanchai 14-32 43-52 43-16
Hpeaest usmereris 11-29 46-50 43-21
Limit of change

B Azep6aiimxane ¢ 1950 r. HaunMHAeTCS HOBBIN ATaIl
B Pa3BHTHUH OpOIIeHHs 3eMid. B 1952 1. O6b110 MocTpoe-
HO M CIAHO B 3KCIUTyataluio BapBapuHCcKoe Bomoxpa-
Humie, a B 1953 r. — MuHreyaypckoe BOJIOXpaHUIH-
11e, He MMEIoIIee aHaJoroB B PECITyOIIMKe M B MUPE TI0
MHOTO(YHKIIMOHAIBHOCTH  (3HEPreTUKa, OpOILEHHE,
PBIOOBOJICTBO, TYPHU3M, CIIOPT U JIp.). Psaom co cTpoii-
KOM 3THX YHUKAIILHBIX THIPOTEXHUIECCKUX COOPYKEHUH
st obecrieuenns 3emuin KAH opomaemoit Bomoit B
1955 r. 6bu1 mocTpoer Bepxne-Kapabaxckuii kaHamn, B
1958 r. — Bepxne-lllupBanckuii kanan, a B 1960 r. —
MAarucTpajgbHble KaHanbl — [JaBHBII MyraHckuili u
umenu Cabupa [4, 7]. Yxe B 1960 r. miomaap oporiae-
MBIX 3eMmenb PecryOmmkm coctaBmsma 950 TeIC. Ta.
B Hacrosmee Bpems oOwias opolaeMasi TeppUTOpHUs
Pecny6muku cocraBmisier 1428 Thic. Ta.

CTpoHTENBCTBO THAPOTEXHUYECKUX COOPYKEHUH U
UPPUTallMOHHBIX CHCTEM M PpaCIIUpEHHE OpOLIAeMbIX
TEPPUTOPHI TPUBENO K OCHOBATEIbHBIM H3MEHEHHAM
ecTecTBeHHOro pexxuma ['B. 3a oueHb KOpOTKHUI CPOK 3a
CYET MMOTEPHU BOJIBI M3 OPOIIAEMBIX KAHAJIOB U ITUPOKOTO
MIPUMEHEHUs] MHTEHCHBHOIO IOBEPXHOCTHOTO OpOILle-
uust YI'B npubiminkacst K moBepxHocTH 3emid [9-15].
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Ta6auya 2. Irowads 3a1e2aHusi 2pyHMO8bIX 800 no 21y6uHe (8 3HameHamese — 1951 2., 8 yucaumese — 1962 2.) 8 cmensix
Kypa-ApakcuHckoll HusmeHHocmu, 8 % om obweli naowadu [4, 7, 8]

Table 2.

Area of groundwater occurrence by depth (in the denominator - 1951, in the numerator - 1962) in the steppes of

the Kura-Araks lowland, in % of the total area [4, 7, 8]

1 5 ['iy6uHa 3aj1eraHusi TPYHTOBBIX BOJ, M
Crenu/Steppes ﬂ:maﬂ; I§M Depth of groundwater occurrence, m
rea, km 0-1 1-2 2-3 3-5 5-10 | >10
. 01 10,6 16,6 31,5 364 48
IllupBackas/Shirvanskaya 6917 18,06 24,20 22,15 19,79 13,80 19,0
. . 18,3 25,5 28,8 18,3 14,0 -
IOro-Boctoynbii [llupeaH/Southeast Shirvan 1563 25.3 32,10 20,10 15,30 720
6.5 20,47 14,8 29,53 16,9 11,8
Kapa6axckas /Karabakh 2054 14,5 519 20,45 7,69 5.8 N
. 8.8 20,6 34,8 28,6 7.2
Munbckas/Milska 2907 128 50,19 24,03 8,42 518 -
85 36,6 404 145
MyraHckas/Muganskaya 4658 16,6 62.4 20,40 0.6 - -
20,0 30,0 32,9 17,1
CanbsiHckasi /Salyanskaya 727 56,4 145 6,60 125 - -
HUtoro no Kypa-ApakCMHCKON HU3MEHHOCTH 18826 6,36 22,04 26,15 24,92 17,43 3,10
Total for the Kura-Araks lowland 18,44 40,95 21,45 11,33 7,10 0,73

B 1962 r. 3anumaemoii miomaau I'B, 3ameraromeit Ha
rimyoune Oonbrre 10,0 M, MOXKHO cKasaTh, BOOOIIE, HE
ObuT0 Ha kapre. ['B, 3aneratonme va riryoune 0-5,0 M,
3aHuManu 6onee 84 % teppuropun lllupBaHckoil cre-
mu (Tabn. 2). 3a UCKIIOUEHHEM NPEATOPHBIX YacTei
crenu, rmybuna 3aneranuss ['B menpme 5,0-10,0 m
HerJie He BCTpeyaach.

W cTOouyHMKY 30HBI MMTaHHS, YPOBHEBBIH U XHUMUYEC-
CKUH PpEeXHUMBI, 3aKOHOMEPHOCTH (POpPMUPOBAaHUS H
Jpyrue napameTpsl rpyHToBbIX Bog KAH, B ToM uncne
B llIupBaHckoii cTenu, 6ojee MUPOKOMACIITA0OHO H3Y-
yensl FO.I".cpadunoseim [8]. I'B IllupBanckoit crenu
Mo pasiauyHbIM HampasieHusM usydanu O.I1. Capa-
penckmii, B.A. Ilpuxnonckmii, H.B. Porosckas,
@&.I1. AnmueB, B.A. Jlucrenrapren, 3.P. ®wuanko,
A.K. AmumoB, C.M. Doennuena, H0.I'. Hcpadunos,
Y.JIx. 'onmpmamenos u ap. [4-6].

TI'mnoporeonornyeckue ycnorus LlIupBaHckoil crenu
(OpMHPOBAIUCH TIOJ BIMSHUEM pPAa3IUYHBIX €cTe-
CTBEHHBIX M TEXHOTEHHBIX (PaKTOPOB, TAKUX KaK Pellb-
e MECTHOCTH, KIIMMAT, THAPOrpaduIecKue CeTH, Teo-
JIOTO-TEeKTOHUYECKOE  CTPOEHHE,  UPPHUralOHHO-
OpoOIlIaeMbl€ CHUCTEMBI, aTMOc(epHble OCaaKH U Ap.
Ornnuue [IlupBaHcKol cTenyu OT ApYrux NpPEeAropHbIX
paBHHH — B 00Opa30BaHMHM OCAOKOB BTOPOTO KOHYcCA
BBIHOCA BHYTPH CTENHBIX peK. Peku, B3sBIINE CBOE
Hayayo ¢ I0KHBIX ckioHOB bombmoro Kaekaza — Ann-
JoxkaHya, Typuandail 1 I'eokdail — CBOM NEpPBUYHBIE
BBIHOCHI (KpyHHOOOIOMOYHBIE) 00pa3ytoT B ['aHbIX-
Arpuuaiickoil IOoNHMHE, a MOTOM, Tepecekast AKHHO-
TYpCKHE IJIMHUCTBIE MOPOJbl HEOTEHOBOI'O BO3pacTa,
dhopmupytorcst B [llupBanckoii creru. B cBsi3u ¢ 3TUM
B JIMTOJIOTMYECKOM COCTaBe KOHYCOB BBIHOCA 3THUX PEK
Ha Tepputopun [llupBaHckoil cTenu NMpenMyIIeCcTBEeH-
HO HaOJIIOJIAI0TCS] MEJIKO3EPHUCTBIE IECKH, CYTJIMHKU U
mIMHBL. W 3TO IEHCTBYET Ha KOJUYECTBEHHBIN U Kade-

CTBEHHBIH COCTaB TOJ3EMHBIX BOJHBIX PECYPCOB, TO
€CThb Ha THAPOTCOIOTHUECKHUE YCIOBHA. 31€Ch 0COOYIO
pOJIb UIpaeT TIeoJIOTHYECKOE CTPOCHUE TEPPUTOPUU
[14-21]. B cBsi3u ¢ 3TUM HA TEPPUTOPUH KOHYCOB BbI-
HOCa peK Cc(OPMHUPOBAIUCH TPYHTOBBIC W IOA3EMHBIC
HAIOpHBIE BOJBI, @ B MEXKOHYCHBIX JENPECCHsX U B
BOCTOYHBIX YaCTSIX CTEMH — TOJIBKO IPYHTOBBIE BOJBI.

Ha Teppuropuu IllupBanckoil cremu TommyHa oca-
JIOYHBIX IOpOJ O0JIbIIIe, HO THAPOTr€OJIOTMUECKUE YCIIOBHS
u3ydeHbl B OcHOBHOM B BepxHeidl 300400 m tomme, u
3716Ch BCKPBITHI TPYHTOBBIC M TPY HATIOPHBIX BOJIOHOCHBIX
TOPU30HTA. DTH BOJOHOCHBIE TOPU3OHTHI B3aUMOCBS3aHbI
1 00pa3yroT eIMHYIO THPABINYECKYIO CUCTEMY.

B paznuunble meproapl rojia, B OCHOBHOM B OCEH-
He-3UMHHUU niepuon, YI'B pacnosnoxkeH OTHOCHTEIBHO
riyooko. Haumnast ¢ ampens mecsia, OH HOCTENEHHO
MOJTHUMACTCS M B HIOJIe—aBryCTe HAOIIOaeTCsl MaKCH-
MayibHas amruuTyaa. C okTS0ps mo siHBaph HaOroma-
eTcs oHwkKeHne ypoBHs. Ha tepputopuu, rae riryou-
Hbl 3aneranus YI'B no 3,0 M, HE IpOUCXOOUT UX 3HA-
YUTEJHHOTO MaJICHHUS W MOBBINICHUs. B penkux ciryda-
SIX 3T U3MEHEeHHUs npoucxonat B uurepsaiue 0,3—0,6 m.
OaHAako Ha OpOIIAEMBIX TUIOMIAASX, HAXOIAIIMXCS
Onmmke K KaHalaMm, aMIudtyna usmeHneHus YI'B co-
crasisieT 0,3—0,6 M, HHOT1a OOJIBIIE.

B 1989 r. na tepputopuu Illupsanckoi crenu riy-
Ounbel 3ameranus YI'B go 1,0; 1,0-1,5; 1,5-2,0;
2,0-3,0; 3,0-5,0 u Oonee 5,0 M, COOTBETCTBEHHO, CO-
CTaBISUIM OT OOIIel opomaemoi tiomamau 4,3; 18,0;
28.5;36,8; 10,2 n 2,2 %, a B 2016 T., COOTBETCTBEHHO,
obutn 6,3; 14,8; 23,0; 41,7; 14,5 u 1,8 %. Kak BuaHO
o B.P. BonoGyeny, B 1989 r. Ha oporiaeMbeIx MaccuBax
IO/, TJe TIyOUHA 3aJIeTaHusl BhIIIE KPUTHUECKOTO
ypoBHS, cocTaBisttoT 22,2 %, a B 2016 . —21,1 %. B10
CBA3aHO C TEM, YTO Ha TEPPUTOpPHUU OOJIbIIE ApEHaXK-
Horo cToKka [7, 8].
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Ecnu B 1989 T. oporiaeMsie mioniaan ¢ MUHEpaIu-
3aruert I'B ke 1,0; 3,0 u Beime 3,0 F/JIMS, COOTBET-
CTBEHHO, COCTABJISUIM OT o0miei mromany 14,8; 32,2 u
53,0 %, to B 2018 1. oHM coctaBasm 26,7; 33,1 u
40,2 %.

Ha IllupBanckom opomaemom maccuBe B 1989 r.
3acoJIEHHbBIE, €1a00, CUJIBHO M OUY€Hb CHUJIBHO 3aCOJIEH-
HbIE TEPPUTOPUU COOTBETCTBEHHO COCTaBWIN 37,6;
38,4;149u9,1 %,aB 2018 .-44,7;29,0; 18,1 u 8,2 %.

I'pynmosvie 600b1 PacIpOCTPAHEHbI B KOHYCaX BbI-
HOCOB PEK U B IPUKYPUHCKOW MOJIOCE Ha BCEH Teppu-
topuu lllupBaHcKoOW cTenu, W TIyOWHA 3alleTaHus HX
pasnuuna — ot 1,0 10 5,0 M, mHOTHA emE rmyOxe. I'B ¢
3aneranueM riyoxe 5,0 M B OCHOBHOM HaONIOAIOTCS
B BEpXHEW 4YacTH KOHYCOB BBIHOCOB pek. Ha rore, B
MIPUKYPUHCKOH I10JI0CE, TPYHTOBbIE BOJIbI 3aJI€Tal0T Ha
nyoune B 3—5 M (tab6n. 3, 4). Koaddurnment ¢uib-
TpalKu TMOPOJ BOJOHOCHOTO TOPU30HTA M3MEHSETCS B
natepBaie 0,1-22,0 M/cyT, camoe BBICOKOE 3HAYCHHE
HMEET BEpXHss 4acTh KOHYCOB BbIHOcA. [Ipu oTkauke
BOABI M3 CKBakuH aebut cocrasiassa 0,06-6,0 a/c, a
ynensHBIN neout — 0,54 n/c M. B mpenaropHoit gactu
KOHYCOB BBIHOCA M B MPHUKYPUHCKOH IOJIOCE MUHEPA-
mm3anus I'B cocraBiser go 1 F/I[Ma, a B HM3MEHHOMU
JacTH TMOBBIMIaeTCa W gocturaer g0 50,0 u Oonee
F/,Z[Mg, a xEcTtkocTh BoAbl — 1,43-25,54 mr-oke/n [1, 4].

Ilepeswiti HanopHblll 6000HOCHBLU 20PU30HM BCKPBIT
Ha CKBaXXMHAX Ha TPEX ydacTKax, OTICISIONIUXCS APYT
ot apyra. Anmdanyaii-Typsiauait, ['eokuait u ['mpnu-
MaH4Yai-AXCy4aliCKUil — KOHYCBl BBIHOCOB OCaJKOB
XBaJIBIHCKOTO BO3pacTa Ha TiryouHe 31-182 m. Onu
oraeisrorcs or I'B rimHamMu MOIIHOCTBIO 5-85 ™M
(Tabn. 3). BogoHOCHBIE TOPU3OHTHI B BEpXHEH 4HacTH
AxcyuailicKoro KOHyca BEIHOCA TIPEICTABIICHBI IeOHEM
Y TpaBUEM, a Ha OCTAIBHOM YYacTKE — MECKaMH U Cy-
necsiMu. MOIHOCTh BOJJOHOCHOTO TOPU30HTA U3MEHS-
ercst B uHtepBaie 15—77 m. Ilbe3omeTpuueckuii ypo-
BEHb BOJBI 110 3Kcruryatanuu Bepxue-IllupBanckoro
KaHaja MO BCEHl TeppUTOPUM HAXOAMJICS HHXKE IIO-
BEPXHOCTH 3€MJIM, a B HACTOSIEe BpeMs — MeCTaMu
0,9-16,5 m Huxe, Ha ceBepe 0,64—4,6 M BbIlIIe, HA FOTE,
Ha JieBoM Oepery peku Kypwl, — 1,3-4,3 M HHXe 10-
BepxHOocTH 3eMiM. Ha I'eokdaiickoM ydacTKe Mbe30-
METPUYECKHI YPOBEHb BOJBI M HIDKE IOBEPXHOCTH
semint (—20,8 M) u BoIme (+7,2 M), a Ha ['upanManyaii-
AXCy4alCKUH y4acTKe — BbIIIE TOBEPXHOCTH 3€MIIU
(+0,4 — +8,2 m). AbGcomoTHas OTMETKA pelbeda u3me-
Hsiercs ot 76,3 mo 0 M, ykion mectaoctu 0,02-0,007.
Koaddumuent ¢GuapTpanuy BOZOHOCHBIX HOPOX W3-
MeHsieTcss B unTepBane 0,3-25,5 m/cyt. Ilpu oTkauke
BOJbI U3 CKBAXUH NEOUT COCTABIIUIL: Ha AupKaHdaii-
Typuangaiickoii ygactke — 13,3 j/c, Ha ['eokuarickom
- 9,2 n/c, a Ha ['upaumanyvaii-Axcyuaiickom — 1,4 n/c,
yaeabHbIN neout coctaBui 1,0-4,2 n/c M. B BepxHelt u
LIEHTPaIbHOM YacTSIX KOHYCOB BBIHOCA MUHEPATU3aLUs]
Box coctamisgeT mo 1,0 F/I[Ms, M0 HIDKHEN 4YacTu 10

60,0 r/aM°, a KECTKOCTb BOBI 1,43-300,0 Mr-oKB/II
[1, 4].

Bmopoti Hanopuwiii 6000HOCHbI 20pU30OHM BCKPBIT
CKBa)XMHaMM B NOpOJAax Xa3apCKOro BO3pacTa Ha IJIy-
Oune 75-274 M, a B npuKypHHCKOH monoce — 150-235 m
(Tabir. 3). DTOT TOPU3OHT BCTpPEYACTCS MOBCIOAY, KpO-
Me ANWKaH4YaiicKoTo KOHyca BhIHOCA. BTopoii Bojo-
HOCHBIM TOPU30HT OT TMEPBOTO OTIEINSAIOT TJIMHUCTHIE
necku MomHOCTEIO 10-160 M, a mectamu 70-110 m.
BoaoHocHbIe TIOPOJBI B BEepXHEW 4acTH KOHYCOB BBI-
HOCOB TIpEZCTaBJEHbI IeOHe-TpaBHEM U IIECKOM, B
LEHTPaJIbHOM 4acTH — IEeCKaMH, B IPUKYPUHCKOM 1O-
J0ce — IECKOM U IecuaHUMKaMHu. MOIIHOCTh UX U3Me-
Hsetcs B mpenenax 1040 m (mectamu 77 m) [1, 4].
Koaddumment ¢unpTpanm BOIOHOCHBIX TIOPOJI CO-
crapnsier 0,3-35,3 m/cyT, a K03HUIMEHT BOIOIPOBO-
mumoctu — 10-30 MZ/CyT. ITpe3oMeTputecknii ypoBEHb
Ha T'upnumanyali-AXCy4aliCKOM YYacTKE YCTaHOBJIEH
BBIIIIE MOBepXHOCTH 3emim — 2,1-2,7 M, Ha ['eokyaii-
CKOM y4YacTKe M HHXKE, U BbIILIE TTOBEPXHOCTH 3eMJIH, a
Ha AnumkaHdaii-TypuaHdaiickoM ydacTke — HIDKE T10-
BEPXHOCTH, B MPHUKYPUHCKOH IMOJIOCE — BBIIIE IOBEPX-
HoctH 3emid — 1,3-4,3 m. Ykion noroka 0,02-0,0004.
[Ipu oTkauke BOABI U3 CKBAXHH JACOUT M3MEHSETCS B
npenenax 0,18—-6,7 n/cek, a yaenbHbINA JeOUT cocTaB-
aser 0,03—1,0 a/c M. O0mas KeECTKOCTE BOABI H3MEHS-
ercsi B uHTepBaie 3,6—15,8 Mr-akB/i1, a MEHEpaTu3aus
BoJ cocTaBisgeT 10 0,4—4,2 F/21M3.

Tpemuii HanopHvlli 600OHOCHDIU 20PU3OHI BCKPBIT
CKBaKMHaMM Ha Anwmmkandail-TypuaHdalickom U
I'mpapiMaHUYaliCKOM y4acTKaX ¢ OCaJKkaMH OaKWHCKOTO
BO3pacTa B KOHyCax BBIHOCA peK Ha TIIyOMHax
62-333,4 m (tabn. 3). Ha 'eokuaiickoM ydacTke Tpe-
TUH HallOPHBIA BOJOHOCHBIM I'OPU30HT HE BCTpEUACT-
cs. Tperuii HaMOPHBIN BOJOHOCHBIN TOPU30HT OT BTO-
poro otTaenseTcss TIMHUCTBIMH CIOSIMH MOIIHOCTBIO
7-165 M, a Bo mHOorux mecrax 10-80 m. BomonocHwie
MOPOJIbI B OCHOBHOM 00pa30BaHbI MEJIKO M TOHKO 3€p-
HUCTBIMHM II€CKAMU U CYIIECSAMH, BHYTPU HHUX YacTo
BCTpeYaeTcs TOHKUW TJIMHUCTHIM cioil. MomHocTh
3TUX TPYHTOB cocTtaBiser 4,5-86,4 M, B OCHOBHOM
20-70 M. Ux koo ¢umment Guptpamnmu 0,1-17,9 m/cyr,
B OCHOBHOM 9 M/CyT. [Ipe30MeTpHIeCcKHl YPOBEHb BOJIBI
OJTHO3HAYHO PACIIONIOKEH BHIIIE TIOBEPXHOCTH 3eMITH —
7,5-23,0 m. [Ipn oTkadke BOJBI AEOUT CKBAKUHBI U3MeE-
Hsetcs B uaTepBaie 3,01-8,5 n/c, ynenbHbIA eOUT co-
crasisteT 0,41-1,0 n/c M. OOmas *KeCTKOCTh BOJBI M3-
MeHsietcsi B mHTepBanie 1,2—111,8 mr-ake/n, a MuHepa-
nm3aius Boa coctasiser 0,9-27,2 F/,E[MS.

XUMHUYECKHHA COCTaB MOJ3EMHBIX BOJ Pa3HOOOpa3-
HbIA. B cpenHell yacT KOHYCOB BbIHOCA PEK MHHEpaIIU-
3alus IMOI3EMHBIX BOJI cocTasiiteT 10-25 r//:[M3, a B MEX-
KOHYCHBIX Jienipeccusix — 31-35, emé manbme — 25-50, B
BOCTOYHOH yacTy Teppuropun 3055 r/mv° u Goree. [Tpn
W3MEHEHWH MUHEpaIN3alud IPOUCXOJUT MO3an4HOE
W3MEHEHHE XUMHYECKOT0 COCTaBa MOJ3EMHBIX BOJI.
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Ta6auya 3. I'udpozeosozuyeckue napamempsl N0 NOPUCMO-CA0UCMOMY 800HOMY b6acceliny IllupeaHckoll cmenu (0o 2ay6uHbL

300-400 m, Ha 2018 2.) [1,4, 7]

Table 3. Hydrogeological parameters across the porous-layered water basin of the Shirvan steppe (to a depth of 300-400 m,
for2018) [1, 4, 7]
OTMeTKa KpOBJIU CraTH4eckui U 3 ) MouHoCTh Jle6utol | YaennHbiii Koadpounuenr
BOJOHOCHOTIO Nbe30MEeTPUIEeCKHUU Fl/lﬂpaBﬂl/l‘{ECKHl/l BOJAOHOCHOIO Cl)I/IJ'I])TpaILPIl/l
BozoHocHbIE CKBaXXUH neéuT
TOPU30HTA YPOBHHU YKJIOH TOPHU30HTa . BOJOHOCHOTIO
TOPU30HTHI . . . . Flow rates | Specific
Aquif Aquifer roof Static and Hydraulic slope Aquifer of wells flow rate | FOPH30HTa, M/cyT
quiters height piezometric levels thickness Aquifer filtration
M/m a/cm/l/sm coefficient, m/day
Anvpxandai-TypsiHualickas TeppUTOpUs
Alijanchay-Turyanchay territory
BesnanopHbId - 0,4-25 0,025-0,0007 44-1096 | 0,05-11,8 | 0,02-5,4 0,2-64,1
Unpressurized
I HanopHeId 13-128 +1,2-16,5 0,02-0,0007 48-1707 | 0,2-13,3 | 0,04-3,4 0,4-27,9
I pressure
Il manoprb1i 75-255 +5,5-14,5 0,025-0,0004 6,1-73,8 0,1-6,7 | 0,03-2,7 0,2-15,1
I pressure
Hl ranopubiit 62-316 - 0,05-0,004 4,5-49,1 0,05-7,1 | 0,02-3,8 0,1-17,9
Il pressure
['eokyalickas TepUTOpUS
Geokchai territor
BesnanopueId - 0,5-73,3 0,025-0,0008 3,5-119,5 0,07-31 | 0,02-35 0,1-25,9
Unpressurized
IHanopHeId 21-100 +7,2-20,8 0,02-0,002 3,6-107,5 0,07-9,2 | 0,02-4,2 0,3..18,2
I pressure
Il manoprb1it 93-274 +16,4-3,7 0,02-0,002 4,7-52,4 0,04-83 | 0,01-0,7 0,1-17,2
Il pressure
I'upaumMaHyaii-Axcyyalickas TeppUTOpUS
Girdimanchay-Akhsuchay territory
BesnanopHbId - 0,5-44,3 0,03-0,002 13,9-178,6 | 0,07-15 | 0,02-1,1 0,2-21,6
Unpressurized
I HanopHeId 21-83 +8,2-9,7 0,02-0,002 3-51 0,06-1,4 | 0,02-1,4 0,2-18,3
I pressure
Il manoprb1it 83-170 +19,1-+2,9 0,02-0,0022 3,6-30,2 0,12-2 | 0,03-15 0,2-35,3
I pressure
Hl nanopubiit 89-240 18,6-43,2 - 7,7-86,4 0,04-4,1 | 0,003-0,4 0,1-9,9
Il pressure

ITosTOoMy B cocTaBe MpPECHBIX M MaJIOMHHEPAH30-
BaHHBIX MOJ3EMHBIX BOJ TPEHMYIIECTBEHHO HaOoma-
FOTCSl HOHBI TUZIPOKapOOHaTa, Cylb(aTa, Kalus U MarHus
[21-26]. Xumudeckue THIBI BOABI B OCHOBHOM THJPO-
KapOOHATHO-KaJIMEBBIE, CyIb(aTHO-THIPOKAPOOHATHEIE
MarHUeBO-KaJleBbIe, T'HIPOKapOOHATHO-CYIb(paTHBIC
KallueBO-MarHueBsie U ap. Ha Teppuropuu, rae MUHe-
panm3anusi Boabl Beime 25-50 F/}IMS, TUIBI BOJBI M3-
MEHSIFOTCS IO XJIOPUIHO-HATPHEBEIX.

[To maHHBIM MPOBENEHHBIX UCCIICOBAHUN U aHAIN3a
COOpaHHBIX MaTepUaIOB MOXKHO CKa3aTh, YTO, €CIH B
1989 r. Teppuropun, rae yposens 3aneranus [ B go 1,0;
1,0-1,5; 1,5-2,0; 2,0-3,0; 3,0-5,0 u 6osee 5,0 M, cOOT-
BETCTBEHHO, cocTaBiisiioT 4,3; 18,0; 28.5; 36,8; 10,2 u
2,2 % ot obmiei mromanu, To B 2018 r. — 6,3; 14,8;
23,0; 41,7; 14,5 u 1,8 % (tabm. 4, puc. 1). [Ipuroansie
JUISL UCTIOJIb30BaHMS MOA3EMHbBIE BOJIBI (MUHEpATU3AIINS
1-3 t/mm) pacrpocTpaHeHbl B BEpXHEH U CpelHEH ya-
CTSIX KOHYCOB BbIHOCa pek. OOImas MHHEpaIu3aius
MOJI3EMHBIX BOJI YBEJIMYHMBACTCS 0 HAMPABJICHUIO K UX
JBIDKCHHIO, B CPETHEH YacTH KOHYCOB BBEIHOCA MHUHEpa-
JIM3AIAS TIOBBIIACTCS Ha 3 T/7IM° 1 60JIee ¥ HelPUToIHA
JUIs UCToyib30BaHus. C TOBBIIICHUEM MUHEpaTU3aIun

MPOUCXOAUT U3MEHEHNE XUMHUYECKOTO0 COCTaBa MOA3EM-
HbIX BoA. [IpecHble M MaJOMHHEPaIU30BaHHbIE BOJbI
UMEIOT TUIPOKApOOHATHO-CYNb(ATHBIH KalbIIMEBBIH,
Cynb(aTHO-TUAPOKAPOOHATHBIA MAarHUEBBIA M CMEIIaH-
HBIA COCTaB KaTHOHOB.

Tam, roe MuHepaiau3alus UMeeT OoJbLIoe 3Have-
HUE, THUIBl BOJABI IMOJBEPralTCs MeTaMoppu3My a0
XJIOPUCTO-HATPUEBOTO THMA. B o0mem, B Oobiieit
yactu lllupBaHCKOl cTernu HaOIIOAaeTCss OrpaHUYCH-
HO€ KOJIMYECTBO MOA3EMHBIX BOJA. A MO HaIpaBICHUIO
ocH KOHYcoB BblHOca pek ['eokuail, Typuanuaii u Ax-
cydasi TEppUTOPUH CUUTAIOTCS OJIarONMpUsSTHBIMU.

[ocne 1975 1., ¢ orBomom I'B kosmiekropHo-
JIpeHaXXHBIMU cucTeMaMmu, B 0-2 M Touie 3aconéH-
HOCTb I'pyHTOB yMmeHblimiach Ha 0,19 %, a B Tosmie
2-5 M — Ha 0,21 %. IIpu opocHTENBHBIX KaHATAaX U Ha
OpOIIAEMBIX TEPPUTOPHUSIX BCTPEUAETCA XJIOPUIHO-
cynbp(aTHO MarHmeBas U Cyib()aTHO-HATPHEBEIC THIIHI
BojwI (0,3—1,0 % 3acon€HHOCTH), & HHOT/IA XJIOPUTHO-
cynb(haTHO HATPUEBO-KAIMEBBIA THUIT 3aCOJIEHHOCTH
(1,0-1,5 %) [1-8].

Cynb(haTHO-MarHUCBO-HATPUEBAs, HHOTA CYIb(aT-
HO-HAaTpHEBO-MaruueBas 3aconéusocts (1,5-2,0 %)
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BCTpedaeTcss Ha mamHe U Ha neimHe. Cynb(arHo-
KaJIbI[MCBO-HATPUEBAs HHOINA CyJIb(aTHO-HATPUCBO-
kampoueBast (2,0-2,5 %) um cymb(paTHO-MarHHEBO-
KajgpnueBo-Hatpuesas (2,5-3,0 %) — Ha nenune, 0co-
6eHHO B TouIe 10 1,5 M U B c1ab00pOoIIIaeMbIX 30HAX.
CynbdatHOo-HaTpreBass 3aCOJIEHHOCTh BCTPEUACTCS B
0-50 m Tome [7, 21].

B 30HE adpaimu M 30HE HACHIIICHHS BCTPEYACTCS
Cynb(haTHO-KAIBIHEBO-HATPHUEBEIH U Cyib(aTHO-
MarHueBO-KaJblIUEBO-HATPUEBEI, OCOOCHHO CynbdaT-
HO-HaTPHUEBBIN TUI 3acojeHus. M3-3a Toro, 4to B 00eux
30HAaX COACPKUTCS OAUHAKOBBIH THIT 32COJICHUS, MOKHO
CIIeNaTh BBIBOJ, YTO MCTOYHHKOM 3aCOJEHHS BOJ 30HEI
a’paIu SIBJSTFOTCS HIXKE PACIION0KEHHBIE TOPU3OHTHL

AHAOTMYHBIC THUIBI 3aCOAEHHOCTH BCTPEYAIOTCS
BO B3BEIICHHBIX M TOHHBIX MPHHOCAX ITOTOKOB PEYHBIX

BoA. BennunHa W THUN 3aCONEHHOCTH 3aBUCIT HEMO-
CPEIICTBEHHO OT COJICBOTO COCTaBa 30HBI.

[Nox BimsHMEM aHTPOIOTEHHBIX (PAaKTOPOB B TCUCHUE
60 ner YI'B nogusuicst 6osee yem Ha 4,0 M. B 1962 1. Ha
Oombieid yactu Tomaau upBanckoi crenu (OKOJO
84,0 %) moa3eMHbIe BOJIBI 3aJierainy Ha riryorHe 0-5,0 M,
a B 1970-1980 rr. miomaas TEppUTOpHNA C TIyOUHOU
3aneranus nom3eMHbix Bonm 0-3,0 M yBenuummace 10
90 %. [ogusatre YI'B mpogomxkanock 10 1995 r. ¢ pas-
JIMYHOM MHTEHCHUBHOCTBIO B CBSI3M C OTCYTCTBHEM WJIH
wioxoit padotoit KJIC, uTo conmpoBOXIanoch MpoIohKe-
HHUEM TIpoliecca 3acoyieHHs MoYBOrpyHTOB [7]. B mocne-
Jyrorue rofasl B cBs3u co crpoutensctBoM KJIC u un-
TeHCU(UKAIMEH MPOIECCOB HCMApEHUs] C MOBEPXHOCTH
I'B, pacrionoxeHHbIX OJHKe K TIOBEPXHOCTH 3EMIIH, TITY-
Ounbl 3asteranus Y1 B nocteneHHo cTabnim3HpOBaTUCE.

Ta6auya 4. Ypogetdv 3a/1e2aHusi, MUHEPAAU3AYUS 2DYHMOBLIX 800 U CMeneHb 3acoeHust noueozpyHmoe ¢ llupearckom opo-

waemom maccuge (moic. 2a) [4-8]

Table 4. Level of occurrence, groundwater salinity and degree of soil salinization in Shirvan irrigation massif (thousand ha)
[4-8]
= < K<) I‘ny6m—1a 3aJieraHud rpyHTOBBIX BO/J, M CreneHb MHHepaJInu3aunu CTeleHb 3aCOJIeHUs M0YB, %
“ ¥ =g Depth of groundwater IPYHTOBBIX BOJ, I'/AM3 . g o
k3] SEC= e occurrence, m Groundwater salinity degree, g/dm3 Soil salinity degree, %
5 o = :U:s:: a ’5 2 g , 8
2 | Togpl | B Loa 5 1] ) \ o . °
s SESE T | <10 [1,0-20[20-30(30-50 [50| <10 [1,0-30 >3,0 SE|SEGEEe[2ES
= 523258 SSE|svBge sy
o g 3 S 82 |55AaSg =5
g 8= ki o g5 E
1984 37,7 1,7 16,4 16,8 2,8 0 4,5 17,8 15,4 8,2 15,6 8,9 5,0
1985 37,7 2 16,6 16,3 2,8 0 4,6 19,3 13,8 91 17,6 7,4 3,6
'r:ug 1986 39,3 3,6 19,6 13,6 2,4 0 4,4 18,8 16,1 18,4 15 4,6 1,3
S [ 1987 38 1,8 14,6 14,8 51 0,7 5,8 14,2 18 19 12,4 4,5 2,1
< | 1988 38,1 1,7 14,7 15,8 52 0,7 59 14,2 18 19,1 12,6 4,6 1,8
S [ 1989 38,3 1,7 14,7 14,5 5,6 18 6 14,1 18,2 19,1 12,8 4,5 1,9
g 2012 34,5 4,2 15,0 8,4 4,3 2,5 4,02 23,9 6,5 12,1 10,9 8,1 3,4
s 2013 34,5 2 16,2 11 53 - 3,6 18,4 12,5 12,1 10,9 8,1 3,4
Z | 2014 34,5 1,6 15,7 11,6 51 0,47 4,99 18,9 10,6 12,1 9,9 8,1 4,4
2015 34,5 0,27 20,1 11,2 3 - 18,2 12,2 4,1 13,7 10,9 5,8 4,1
2018 34,5 0,9 20,9 13,0 53 - 14,2 16,2 4,1 13,7 11,0 57 4,1
1984 25,9 2,8 9,1 11,8 2,2 0 1,2 11,6 13,1 12,1 6 4,3 3,5
= [ 1985 26 2,6 9,6 11,6 2,2 0 1,5 13,2 11,3 13,1 5,6 4,3 3,0
E 1986 26,1 2,5 11,8 9,4 2,4 0 9,3 9,1 7,7 13,2 6,5 3,8 2,6
g [ 1987 26,5 0,8 11,0 10,9 3,6 0,2 9,9 9,6 7 13,4 6,8 3,4 2,9
2 | 1988 26,2 0,6 11,0 10,8 3,6 0,2 9,9 9,7 6,6 13,1 7,1 3,2 2,8
= [ 1989 26,7 0,6 11,8 10,3 39 0,1 10,3 10,6 58 13,5 7,6 3 2,6
E 2012 26,2 4,1 9,8 54 4,4 2,5 9,6 10,9 57 14,9 6,1 39 1,3
g 12013 26,2 1,9 9,6 10,9 3,8 - 7,1 10,6 8,5 14,9 6,1 39 1,3
§ 2014 26,2 1,4 9,5 9,7 4,3 1,3 6,8 11,7 7,7 12,9 6,1 39 3,3
~ | 2015 26,2 0,36 12,0 9,9 3,9 - 14,6 52 6,4 15,7 5 4,4 1,1
2018 26,2 0,7 10,8 9,0 4,8 0,9 13,6 6,2 6,4 15,7 5,0 4,5 1,0
1984 30 8,1 9,7 4,8 2,1 53 2,5 4,4 23,1 7,3 2,5 3,6 16,6
2 [ 1985 30,3 3,7 18,0 7,8 0,8 0 4,5 11,7 14,1 7,6 7,4 3,6 11,7
é 1986 30,4 3,4 17,2 8,9 0,9 0 4,6 11,4 14,4 7,9 7,3 3,7 11,5
© [ 1987 31 1,6 21,7 6,9 0,8 0 4,1 8,6 18,3 9,5 9,3 4,4 7,8
S | 1988 30,8 1,5 21,6 6,9 0,8 0 4,2 8,9 17,7 9,6 9,4 4,4 7,4
E 1989 31,3 1 20,1 9 1,2 0 4,4 13,7 13,2 9,5 8,7 58 7,3
% | 2012 32,7 0,79 15,9 10,5 5,6 0,45 2,7 10,2 20,3 13,2 8,1 5,2 6,7
8 | 2013 33,2 0,78 | 15,6 11 5,8 - 2,8 10,2 20,1 13,2 8,1 5,2 6,7
% 2014 33,2 0,73 14,9 12 56 - 2,7 10,9 19,6 13,2 8,1 52 6,7
™ | 2015 33,2 0,45 11,8 17,6 3,4 - 5,9 14,6 12,7 9,5 11,3 7,4 5
2018 33,2 0,5 14,0 13,0 5.7 - 4,9 15,5 12,8 9,5 11,3 7,4 5,0
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1984 24 32 | 119 ] 75 1,4 0 0 7,7 16,3 2,5 6 7,3 8,2
1985 24,3 1,8 | 136 | 7.8 1 0,1 2 6,7 15,6 42 | 11,1 | 54 3,6

= | 1986 24,6 28 | 130 | 78 1 0 0,9 7,2 16,5 48 | 115 | 54 2,9
S | 1987 24,7 21 | 143 | 74 0,9 0 1,4 6,3 17 48 | 11,7 | 573 2,9
= [ 1988 25,3 2 145 | 7,8 1 0 1,6 6,7 17 49 | 125 5 2,9
g | 1989 25,8 1,8 | 138 | 94 1,5 0 2,4 8,8 14,6 5 12,9 5 2,9
§ 2011 24,9 0,54 | 13,3 | 89 2,2 - 1,2 45 19,2 11,8 | 54 2,8 49
£ | 2012 24,9 0,58 | 13,2 9 2,2 - 1,2 45 19,2 10,8 | 54 2,8 5,9
> | 2013 24,9 041 | 10,1 | 9,2 5,2 - 0,63 4,1 20,2 10,8 | 54 2,8 59
2014 24,9 039 | 98 9,4 5,3 - 0,91 8,9 15,1 10,8 | 44 2,8 6,9

2018 24,9 - 141 | 87 2,1 - 2,9 5,8 16,2 9,7 6,8 6,3 2,1

= | 1984 52,2 45 | 124 | 152 77 |124 0 0 52,2 5,1 68 | 168 | 235
E | 1985 53,1 45 | 12,6 | 159 77 12,4 0 0 53,1 151 | 182 | 69 12,9
© | 1986 53,8 39 | 283 | 168 3 1,8 0,3 11,2 42,3 16 | 229 | 111 3,8
5 1987 56,6 36 | 315 17 34 |11 1,2 12,3 43,1 16 | 261 | 10,7 3,8
S [ 1988 54,8 34 | 309 | 16 34 |11 1,2 12,3 41,3 16,1 | 24,7 | 103 3,7
£ 1989 57,2 25 | 284 | 209 39 |15 1,7 12,7 42,8 17,1 | 26,1 | 105 3,7
2 | 2012 52,8 24 | 236 | 163 58 |47 2,1 11,6 39,1 12,5 | 238 | 111 5,4
§ [2013 52,8 22 | 237 | 162 56 |51 2,3 13,5 37 125 | 238 | 11,1 5,4
% 2014 52,8 2 228 | 17 11 - 3,8 35,2 13,8 125 | 238 | 11,1 5,4
g 2015 52,8 66 | 167 | 167 | 11,3 |15 8,6 13,1 31,1 234 | 189 | 73 3,2
2018 52,8 20 | 21,7 | 162 | 116 |13 5,6 16,1 31,1 233 | 189 | 7.3 3,2

1984 34,7 42 | 140 | 12,2 21 |22 0 12,4 22,5 143 | 86 7,9 3,9

2 [ 1985 36,6 4 152 | 131 21 |22 0 13,5 23,1 148 | 12 6,7 3,1
£ [ 1986 34,4 34 | 135 | 131 22 |22 0 14,2 20,2 139 | 114 | 63 2,8
E 1987 35 1,8 | 158 | 13 25 |19 2,3 8 24,7 14 | 135 | 51 2,4
% | 1988 34,6 1,8 | 158 | 125 2,5 2 2,3 8,3 24 14 | 13,7 | 45 24
= [ 1989 37,1 1,9 | 150 | 155 31 | 16 2,1 10,4 24,6 14,7 | 157 | 45 2,2
g | 2012 37 22 | 180 | 11,7 38 |14 3,4 11,9 21,7 122 | 122 | 87 3,9
E 2013 37 028 | 146 | 1738 4.4 - 3,1 20,4 13,6 122 | 122 | 87 3,9
> | 2014 37 026 | 141 | 17,2 55 - 2,9 21,01 12,1 122 | 112 | 87 4,9
% | 2015 37 0,2 6,1 | 249 5,8 - 2,9 16,7 17,4 20,5 | 103 | 47 1,5
2018 37 0,2 90 | 220 5,8 - 2,9 16,7 17,4 205 | 103 | 47 1,5

= 2011 22 0,14 | 16,0 | 58 - - - 14,2 7,8 11,1 | 9,2 1,6 0,11
§_§ 2012 14,4 0,14 | 83 59 - - - 6,6 7,8 3,5 9,2 1,6 0,11
&gl 2013 14,4 - 4,9 9,5 - - - 10,8 3,6 3,5 9,2 1,6 0,11
gg 2014 14,4 - 5,3 9,1 - - 1,5 9,7 3,2 3,5 8,2 1,6 1,1
£ 20 2015 14,4 1,2 6,2 5,8 1,2 - 3,7 2,9 7,8 3,2 3,6 5,7 1,9
= 2018 14,4 0,7 5,7 6,8 1,2 0 0,7 5,9 7,8 3,2 3,6 5,7 1,9

B N s 4
s s [

Puc. 1. Cxemamuueckas kapma 2/4y6uH 3a/1e2aHusl YypoeHsi 2pyHmMoswix 600 lllupeanckoii cmenu [7] (no cocmosiHur Ha
20.05.2018 e, cocmasaena 4./]. I'oabmamedosvim; M. 1:100000): yposeHv epyHmossix 800, m: 1) <1,0; 2) 1,0-1,5;
3)1,5-2,0; 4) 2,0-2,5; 5) 2,5-3,0; 6) >3,0; 7) epanuybl y4acmkog ¢ pasAu4HbIMU 2AyOUHAMU 30/1€2AHUS YPOBHSI 2PYH-
moswix 600

Fig.1. Schematic map of the groundwater level depth of the Shirvan steppe [7] (as of 20.05.2018, composed by
Ch.D. Gulmammadov; S. 1:100000): groundwater level, m: 1) <1,0; 2) 1,0-1,5; 3) 1,5-2,0; 4) 2,0-2,5; 5) 2,5-3,0; 6) >3,0;
7) boundaries of sites with different depths of groundwater occurrence
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Puc. 2.

) :

| 20
.

—p I
N PR

: 4

Cxemamuueckasi kapma patioHupoaHus lllupeaHckoli cmenu no munam pexcuma 2pyHmossix 80d 3a 1980-2020 ee.

(cocmasaena 4./]. Tonomamedossim). Tunsl pexcuma: 1 - uppueayuoHHbsle-KAUMamuveckull; 2 - audposiozuyeckutl;
3 - uppueayuoHHbslil; 4 - uppu2ayUOHHO-NONUBHO- OPEHANCHDIL; 5 — UPPULAYUOHHO-NOAUBHOU; 6 — AUHUU muna pe-

HuMos; 7 - 2udpousozuncel
Fig. 2.

Schematic map of Shirvan steppe zoning by types of groundwater regime for 1980-2020 (compiled by

Ch.D. Gulmamedov). Regime types: 1 - irrigation-climatic; 2 - hydrological; 3 - irrigation; 4 - irrigation-irrigation-
drainage; 5 - irrigation-irrigation; 6 - line type modes; 7 — hidroisohypses

Pexxum I'B IllmpBanckod crenmu W3ydalid MHOTHE
uccnenosarenu: O.JI. Capapenckuii, B.A. Ilpuxion-
ckuii, H.B. Porosckas, JI.M. Kan, I'.10. Hcpadunos,
®.I. Ammes, Y.Jx. TronmemamenoB u mp. [2-8].
K HacTosmeMy BpeMeHHM uMeeTcs OOJIbIIOe KOJIn4de-
CTBO PabOT, PacCMaTPUBAIOIIMX 3TOT BONPOC B pas-
JUYHBIX acriekTax [17-28].

Hamu mpu 00paboTke MaTepHaaoB MHOTOJICTHUX
HaOIOJICHUN 32 PEKUMOM TOJ3EMHBIX BOJ OBUIM BBI-
MOJTHEHB! JIBE CTaJWM uccienoBaHuil. CHayana BBISB-
JSUTUCh KAQYeCTBEHHBIE, a 3aTE€M YCTaHABJIHUBAIUCH KO-
JIUYECTBEHHBIE CBSI3M MEXAY T€HETHUYSCKHMMH THIIAMU
PSKHMOB W PEXHUMOOOpa3yrOIIUMHU  (aTMOC(EepHBIC
0CaJIKH, OpOIIeHHe, KIUMaT U Jp.) pakropamu. Kade-
CTBEHHYIO ONPEACISIN MyTEM BH3YaIBHOTO COIOCTaB-
JICHWS XPOHOJOTWYECKUX WHTETPATBHBIX U THITOBBIX
KPHBBIX, 3 KOJTHYECTBEHHYIO — MMYyTEM CTaTHCTUUECKON
00paboTKH TOKa3aTeield peKruMa, METOIOM HauMEHb-
IIMX KBaJpaTOB BEISBICHBI KOPPEIALHOHHBIC 3aBUCH-
MocTH [4, 7]. Beigensiiich TeHEeTHYECKUE THUITBI PEXKH-
Ma — KIMMATHYECKUH, TUAPOIOTUYECKUMA, MPPHUTaIlH-
OHHBIM, UPPUrallMOHHO-IIOIMBHON-IPEHAXKHBIN, UPpU-
ralMOHHO-TIOIMBHO# (pHC. 2).

K xImMaTH4eckoMy THUIYy OTHECEHBI PEIKHMEI C BbI-
COKOH KOPpENALHUOHHON CBsA3bI0 Kosebanusa YI'B oT
CE30HHOW M MHOTOJIETHEW MEePHOANYHOCTH aTMochep-
HBIX OCAJKOB; JUI THIPOJIOTMYECKOTO THIIA XapaKTep-
Ha aHAJOTWYHAS 3aBUCHMOCTh — OT IIOBEPXHOCTHOTO
CTOKa, IS HWPPHUTalHOHHO-TIOJIMBHOTO-IPEHAKHOTO
THIIa — OT BOJOIIOAYX U BomocOopa. KimmMaTtmaeckuit
peXHUM pacHpOCTpPaHEH TaM, I/Ie HET BIUSHHUS UCKYC-
CTBeHHBIX (aktopoB. Koadduument xoppensium

MeXIy DyonHoi 3aneranus ['B u armocdepHbIMU
ocaakamu (4) pasen 0,68. I'maponorudeckuil Tum pe-
KHMMa BBIJICNICH B 30HE BIMSIHUA p. Kypbl, roe oTcyT-
CTBYET BIHMSIHUE APECHaXka, KOTOPOE XapaKTEPU3YeTCs
CHHXPOHHOCTBIO CE30HHBIX M HMHTErPaJIbHBIX KPHUBBIX
YI'B u pacxona p. Kypel. Kosaddunuent koppensiun
mexay YI'B u crokom peku cocrasusier 0,75 [7]. Up-
PHUTAIllMOHHBIA THIT peXHMa (OPMUPYETCS TOM BIHI-
HUEM WHQUIBTPALMOHHBIX BOJ Yepe3 KaHAJIbl U OpO-
miaeMble  moyiss.  KoaQ@UIMEeHT KOppemnsaiyuu Mexmay
VI'B u pacxomamu kanana pasen 0,91. Uppuraunon-
HO-TIOJIMBHOW-IPEHAXKHBIA THI BBISBISIETCS HAa OCHO-
BaHWH TECHOW KOPPESIIMOHHOW 3aBHCHMOCTH OT Ape-
Ha)KHOTO CTOKa mpu Kod¢pduuueHre koppemsiuuu 0,74.
WppuranuonHo-nonuBHOW THUn pexuma ['B  umeer
TECHYIO KOPPEISILIMOHHYIO CBA3b C Bojonofadei. Biu-
siHUe BojoImagaun Ha YI'B, moMumo moanuTeIBaHUS UX
(GUIBTPAIIMOHHBIMU BOJAMH, OKA3bIBAIOT TAaKKE WH-
(UITBTPAIOHHBIC BOABI C OPOIIACMBIX ITOJICH.

3aknouyeHue

B [lupBaHCcKO# cTENW THAPOTEOIOTUYECKUE YCIIO-
BUS IO BO3JICHCTBHEM aHTPOMOTEHHBIX (HaKTOPOB
MoJBEPIiMCh cepbesHoMy u3MeHenuto. C 1930 r. 3a
CUET CTPOUTEIHCTBA KPYIMHBIX MIPOTEXHUYECKUX CO-
OpYXXCHUI M MPPUTAUOHHO-MEINOPATUBHBIX CHCTEM,
a TaKkKe PACHIMPCHUS OpPOLIAEMBIX IUIOMIANCH W HH-
TEHCUBHOT'O MPUMEHEHUSI MOBEPXHOCTHOTO OPOIICHHUS
PE3KO0 M3MEHWIICS YPOBEHb M THIPOXUMHUYCCKUH pe-
suM I'B. B 1930 r. yposens 3aneranus ['B B cpegnem
cocrasimsr 7,0 m, a B 1970 . — 2,4 m. C 1930 1o
1950 rr. ypoBeHb IPYHTOBBIX BOJI 3a TOJ| TIOAHUMAJICS
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B cpeaHeM Ha 5 cM, a ¢ 1950 mo 1980 rr. — Ha 19 cM, B
MOCTIeYIOIIME TOABl 3a CYET HCMapeHdss W PabOTHI
KOJUIEKTOPHO-IPEHAKHBIX CETEH YPOBCHb CTAOMIHM3H-
poBaics. [Tocne ctpoutenscTBa Bepxue-1llupanckoro
KaHaja, yepe3 math Jer (moctpoeH B 1958 r.), mbe3o-
METPUUYECKIH YPOBEHb MEPBOTO HAMMOPHOTO BOJIOHOC-
HOTO TOPH30HTA BBIIIET HA MOBEPXHOCTH 3EMIIH, a IO-
TOM cTabmin3upoBaics. Ha uccnemyemoit Teppuropun
runpoxuMuyeckuil pexum I'B cepbé3Ho mameHuics u
YMEHBINWICS Oojiee YeM B JIBa pa3a, a HAIOPHBINA He
n3MeHuaca. Munepanusanus I'B ¢ 1950 mo 1960 rr.
MOJTHSJIACH, a TIOCTIe MMOCTENIEHHO CHU3MIIACh. JTO CBS-
3aHO C MOCTYIUICHHEM OpOIIAeMBIX BOX B TPYHTOBBIE
BOABI M C pabOTON KOJJIEKTOPHO-IPEHAXHBIX CETEH.
BrIsiBIICHO, YTO TPYHTOBBIC M HAIIOPHBIC BOJBI OJMHA-
KOBOT'O MHHEPAIOTHIECKOTO COCTaBa Pa3IMYalOTCs 110
XHMHYECKOMY COCTaBY W THITYy. [ pyHTOBBIE BOZBI CO
CTeleHpl0 MuHepanuzauuu a0 1,0 r/aM° B OCHOBHOM
cocTaBe SBIAIOTCS  CyIb(aTHO-TUAPOKAPOOHATHO-
KaJbLIUEBHIMI, a HAIOPHBIC BOABI THAPOKapOOHATHO-
Cynb(paTHO-KAJLIUEBO-MAaTrHUEBBIMU. A CO CTENECHBIO

MuHepam3aruu 10 3,0 F/I[M3 B OCHOBHOM XJIOPHUJHO-
CyIb(aTHO-HATPUEBOTO TUMA U CYIb()AaTHO-XIOPUIHO-
MariueBoro THIIA.

B teuenue 80 mer mHa Teppuropuum IllupBaHCcKoit
crein YI'B nogusuics 6onee uem Ha 4,1 M, a MUHepa-
TU3anus UX yMEHbIIAIacs Ha 16,2 F/IIM3. Pexxum mop-
36MHBIX BOJ B OCHOBHOM (POpPMHpYETCS 3a CUET Opo-
LICHUS 3eMeJb U IpeHaxa.

[To CHHXPOHHOCTH HM3MEHEHUS PEKUMOOOpa3yro-
nmx ¢GakTopoB W ypoBHS ['B BeIIENAIMCH TeHETHYE-
CKHE THUIIBI peXHMa — KIIMMaTHYECKUH, TUAPOIOTHYE-
CKHM, WpPUTAllMOHHBINA, WPPUTALMOHHO-TIOIUBHOM-
JPEHaXXHBIM, WPPUTALMOHHO-TIOIUBHOM, U OIpeeisi-
JUCHh IJIOUIAd HMX TNPEUMYIIECTBEHHOIO pPa3BUTHUS.
K kmumaTHyeckoMy THITY OTHECEHBI PEKUMBI C BBICO-
KON KOpPPENSAIMOHHON CBA3bI0 KoJieOaHus ypoBHs ['B,
OT CE30HHOW M MHOTOJIETHEW IMEePUOJUIHOCTH aTMO-
c(hepHbIX OCaJKOB; A THUAPOJIOTHYECKOTO THIMA Xa-
paKkTepHa aHAJIOTHYHAS 3aBUCUMOCTH — OT TIOBEPX-
HOCTHOTO CTOKa, [ HMPPUTANMOHHO-TIOJIMBHOTO-
JIPEHaXKHOTO THIIA — OT BOJIOMOAAYH U BOocOopa.
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