CornHeYHOo-NyHHble NPUNMBLI B 3€MHOW KOPe MO AaHHBbIM MOHUTOPWUHIa YPOBHS NOA3EMHbIX BOJ
B Yyrickom 6acceiHe KbiprbidactaHa

MaHgbiveB A., Mangpbiyves [., LWabyHuH A..
LleHTpanbHO-A3MaTCKNn MHCTUTYT NpuUKNagHbix nccnegosaxHunin 3emnu (LANINS).

C uenblo n3y4yeHns 3aKOHOMEPHOCTEN peXxnMa YPOBHEN U U3MEHEHUSA pecypCcoB NPecHbIX
Noa3eMHbIX BOJ YeTBEPTUYHOrO BOLOHOCHOIO KOMMSieKca Ha Tepputopum Yyinckon
BnaauHbl KbiproidactaHa, B mMae 2012 roga Obin HavyaT aBTOMaTUYECKUA MOHUTOPWUHT
YPOBHS MNOA3EMHbIX BOJ YETBEPTMYHOro BOAOHOCHOrO Komnnekca Arna-ApyYmMHCKOro
MECTOPOXAEHNS MOA3EMHbIX BOA. MOHUTOPUHI OCYLLECTBNSETCA C NOMOLLbLI AaTyumka
«OTT_ecolLog_500» (http://www.hachhydromet.com/web/ott _hach.nsf/id/pa_ground
water_level sensors.html), npegoctaBneHHOro ANA Hay4HbIX WUCCnegoBaHUn UpMon
«OTT Hydromet GmbH», (KemnteH, [epmanus). CeHcop «OTT_ecoLog 500»
ycTaHoBneH B ckBaxuHe Ne 1301-4, HabniogatenbHOM CETU PEXUMHBIX CKBaXKUH
KbIprbI3CkoM KOMMIIEKCHOW TMAPOreosiormyeckon akcneamumm AreHctsa Mo reosiormm u
MUHepanbHbiM pecypcam KP. 3Ta ckBaxkmHa pacnosiokeHa Ha 3anagHOou OKpanHe

r. buwkek (42°52'1.06’C - 74°28'50.31"B B CK WGS 84), abconoTHaa oTMeTKa
nosepxHoctTn 3emnun 739 m). Ee mectononoxeHne nokaszaHo Ha pUCYHKE 1 M MO CCbISKe:
(http://maps.google.com/maps/ms?ie=UTF&msa=0&msid=203965682782791499971.000
4b53779c0491758c3a).
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Puc.1 Cxema pacrnonoxeHus 4actTu CeTu pPeXnMHbIX CKBaXXUH B Yynckon BnagmHe
(KpacHbIN NPAMOYrofibHUK NoKasbiBaeT no3uumio ckBaxxmHbl 1301-4)
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OTa ckBaxuHa umeeT rnybuHy 75 M, OHa co3gaHa B npouecce geTanbHOW pa3Beaku
NPecHbIX MOA3EMHbLIX BOA akcnnyatupyemoro  Ana-ApyYMHCKOrO  MEeCTOPOXOEeHUs
noa3eMHbix BoAd. uameTp ckBaxuHbl: 0 - 145 M — @127 mm, 14,6 - 75 M — G 114 mwm..
®dunbTp pacnonoxeH B UHTepBane: 65 - 70 M. CkBaxuHa BCKpblBaeT BOAOHOCHbLIN
rOPU3OHT, uUMewLwmn Bo3pacT Q. , NPeAcTaBNeHHbIN  NepecnavBaloWencs TorLwen
raneyHukoB, necka wn rpasud. HabniogeHna 3a ypoBHEM MOA3EMHbLIX BOA MO 3TOW
CKBaXUHEe BbIMNOSTHAOTCA cneymanucTtamm Kblprei3ckomn KOMMEKCHOW
rmgporeonorndeckon akcneanumm (KKF3) ¢ 1986 roga no Hactosuiee Bpemsd. 3a 3TOT
nepuoa HabnwogeHun 3aduKcupoBaHbl:  abCONOTHBIA  MUHUMYM  NyOUHBI  YPOBHS
noa3eMHblx Bog - 7,12 M, B Hosibpe 1988 r. 1 abcontoTHbIN Makcumym — 11,67 M, B Uone
1986 r.. CnegyeT OTMETUTb, YTO aHanornyHble HabnwaeHna 3a ypoBHEM MOA3EMHbIX BOS,
YeTBEPTUYHOrO BOLOHOCHOIO KOMMSEKCa MO cChneunarnbHbIM PEXMMHBbIM CKBaXMHaM B
Uyinckon BRaguHe WMEKT [OOCTaTOMHO AnUTENbHYK uctopuio. Pesynbtatbl 9TUX
HabnogeHun, nobesHo npegocTaBneHHble rnaBHbiM reoniorom KKIM3 TonctuxmHeim .M.,
NCNOSIb30BaHbl B AaHHoM cTtaTbe.
B HacTtoswee Bpemsa patumk «OTT_ecolLog 500» pacnonoxeH B ckBaxuHe 1301-4 Ha
rmybuHe 19,5 meTpoB, Ha 8-12 MeTpPOB HWXe YPOBHA MNOA3EMHbLIX BOA. W3amepeHue
napameTpoB (Temnepartypa u rnybunHa ypoBHs) B TedeHne 2012 roga n 4yactu 2013 roga
BbINONHANock kaxgble 10 MUHYT M nepepasanocb no cotoBon GSM - ceTn Ha cepsep
LUANNG. C 24 mas 2013 roga nepuon M3MepeHun paBeH ogHOMY 4vacy. [lonyuntb 3Tu
AaHHbIE M NPOCMOTPETb rpacuK N3MEHEHNS YPOBHS NOA3EMHbIX BOA MOXHO MO agpecy:
(http://gdbweb.caiag.kg/WATER/index.php).

3a nepuog HabntogeHus ¢ 4 masa 2012 roga no 4 mas 2013 roga nocpeacTBOM AaTyumka
«OTT _ecolLog _500», pacnonoxeHHoro B ckBaxuHe 1301-4, nonyyeHbl [aHHbIE MO
N3MEHEHNIO YPOBHSA U TeMnepaType noa3eMHblx Bog. Temnepartypa Bofbl Ha rnybuHe 19,5
METPOB MOCTOSIHHAs B TeYEeHWe roJoBOro nepuoaa usMepeHuin u pasHa 12,6-12,7 °C.
O6wwnn Bng konebaHnn ypoBHS MOA3EMHbLIX BOA MOKasaH Ha pUCYHKe 2. 3aecb peskoe
CHMWXeHne ypoBHs Ha 1.2 m, npoumsowepwee 4 anpensa 2013 roga obycnoBneHo
TEXHUYECKON MPUYMHOM - NOABLEMOM AaTymKa [aBfeHns Ha MOBepPXHOCTb. [MoaTomy Ao
KoppeKkuun nonoxeHus gatymka 14 masa 2013 roga, Heo6xo0AMMO BblMUTATb 3TY BENMUYNHY
M3 nonyyeHHon rybuHbl ypoBHSA. Kpome aToro, obpawatT Ha ceba BHUMaHMe
GecnopsgoyHble MO 4YactoTe M amnnuTyge KonebaHus YpOBHS, HauYMHas C TPETbeu
aekagbl Hos16pa 2012 r. no cepeauny siHBapsa 2013 r.. OHKM, NO - BUANMOMY, CBSI3aHbI C
HU3KUMWU TemnepaTypamu Bo3ayxa, nopsaaka - 20 °C, snualwyMMM Ha paGoTy gaTyuvka,
BO3MOXHO, Ha NPOBOAMMOCTb KanummsipHOro KaHana, BblpaBHMBAKOLWEro atMocdepHoe
AaBrieHne B [aTyuke. Kak BuaHO pucyHke 3, no ckBaxuHe 1301-4 OTHOCUTENBLHO
AnuTenbHble nepuoabl konebaHus ypoBHSA MOA3EMHbIX BOA, C aMnnuTyaon nopsgka 1
MeTp, HabngaTCca B CE30HHOM pa3pes3e C MMHUMYMOM B UiOSie - aBrycTe.
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B ato Bpemsa rnybuHa ypoBHs, Ans OaHHOW CKBaXWHbl, 6nm3ka Kk 11,63 meTpam OT
MOBEPXHOCTW 3eMnun. [1Ba mMakcumyma nogbema ypoBHsl Ha rnybuHe nopsaka 10,64 m u
10,79 m HabniogatoTcss MapTe-anpene n B okTabpe-HoA6pe. OTU Ce30HHble KonebaHuns
aHanornyHel konebaHuam, HabngaeMbiM, B 9TOM Xe CKBaXWHE B npeablaylive rogpl,
Kak 9TO BMAHO Ha pUCYHKe 4, a TaK e B APYrMX CKBaxmHax Yymnckoro 6accenHa, Kak 3T1o
nokasaHo Ha PUCYHKe 5.

Average monthly level of Underground water in
well 1301-4 in 05/2012-05/2013
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Average monthly level of underground water in well 1089 in 1998-2005

and in well 1301-4 in (2012-2013) X 4
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Ha pucyHke 6, no gaHHbiM KO un KeipreisrmgpomeTa, npeactaBrieH, HadmHas ¢ 1946

roga no 2009 rop,

cpefHerogoBOW Xo4 YPOBHEW MNOA3EMHbIX BOA MO NpoduUnio

HabnogaTenbHbIX CKBaXWH, B KOTOPbIN BXOAUT ckBaxunHa 1301-4. A Tak Xe M3MeHeHue
CpeaHUX MHOroneTHUX pacxogos pekn Ana-Apya, obecneymnBaroLLien 3HaunTeNbHY YacTb
nUTaHuUs 3TUX NoAa3eMHbiX Bod. Kak BMOHO Ha rpadwuke, HabnwogaeTcss MHOroneTHss
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TeHAeHUMs yBennyeHnsa pacxoda BoAbl B peke, B TO Xe BPeMs, ypOBeHb NoA3eMHbIX BOA
UMeeT TeHAEHUMIO KaK MOBbILLEHUS, TaK U CHUXXEHUSA NO OTAENbHbIM CKBaXkMHaM JaHHOro
npocouns, 6e3 saBHOM obLlen TeHOEeHUMM K MNOBbiWeHWO. B uenom, 3To cooTBeTCTBYET
3aMKCUPOBAHHBIM  paHee B npouecce U3Yy4YeHUs pexmma noL3EMHbIX BOA
HepaBHOMEpPHbLIM MO MNPOAOIPKUTENBHOCTM Nepuogam konebaHui ypoBHS, MNopsiaka
HECKOSbKUX JET, a TaK X€& HEeCKOSNbKUX OECATKOB NET, XapakTepHbIM 4SSl BCEX NOA3EMHbIX
BOA 30Hbl aKTUBHOro BogoobmeHa 6accenHa. Takum obpasom, B npegenax Tepputopum,
npuneratoLen K paccmatpmMBaemMomMy Npogu0 CKBaXMH, HE NPOUCXOAUT OOHO3HAYHOro
MHOFOSIETHEr0  U3MEHEHUA  CTaTMYeCKUX 3anacoB MOA3EeMHbIX Bog Ana-ApyYMHCKOro
MECTOPOXAEHNSA NoA3eMHbIX BOA.
Ha pucyHke 4 nokasaHO NOSiIOXeHWe YypOBHSA noa3eMHbiXx BoA no ckBaxuHe 1301-4 3a
nepuog ¢ 1986 no 2012 rogbl. 3gecb, obpalwlaetr Ha cebs BHUMaHME, onpeaeneHHas
rpynnupoBKa ypoBHEW Mo rnybuHe, xapakTepHas ansa nepuoga spemern ¢ 1999 no 2007
rog, BblOEMNEHHbIX YEepHbIM LBETOM, OTANYAKOWNXCA OTHOCUTENBHO HErnyboknm
NONIOXXEHNEM N MEHbLUEN KOHTPACTHOCTbO MakCMMYMOB U MUHUMYMOB, MO CPaBHEHUIO C
YPOBHSAMU B Apyrue rogbl. 3Ta 0COOEHHOCTb OTPa)KaeT MHOrOMETHIOW M3MEHYMBOCTbL B
NONIOXXEHNUN YPOBHA MOA3EMHbLIX BOL B 3aBMCUMOCTU OT M3MEHEHUS KIUMaTU4ecKnx
YyCrnoOBMA N COOTBETCTBEHHO MUTAHWA NoA3eMHbIX BoA. B HacTosilee Bpemsi, YpOBEHb
630K K MakcumarnbHOW, 3a nepuop HabniogeHus rnybuHe 3aneraHus, aHanornyHom
rnybuHam B nepmopg 1986 -1987 rogoB, HO, B LIENIOM, HE BbIXOAWUT 3a AManasoH rnyouH,
MMEBLUMX MECTO B MPOLUSIOM, NPU MHOroNeTHeNn amMmnnuTyae ypoBHA nopsgka 4 m. To
eCTb, No 3ToN ckBaxumHe B 2012 r., noaTBepXxOaeTcs OTMEYEeHHOe Bbille OTCYTCTBME
onpeaeneHHon TEeHOEHUMN WU3MEHEHMst  3anacoB noAa3eMHblX Boa Ana-ApYMHCKOro
MECTOPOXAEHNS.

B oTnnune oOT pacCMOTPEHHbIX Bblle, OTHOCUTENbHO ASIMHHBLIX NepuoaoB
KonebaHusi ypOBHSA MOA3EMHbIX BOZ, OnNpeaensieMbiX CE30HHbIMW M KIMMaTUY4ECKUMU
N3MEHEHUSMU BENUYMHBI MUTAHUS MNOA3EMHbIX BOA, KOPOTKME nepuoabl konebaHus
ypoBHS B ckBaxknHe 1301-4 cBs3aHbl C NPUINBHBIMU OBUMXXEHUSIMU 3€MHOWN KOPbl U 3aBUCAT
oT MonoXeHus JTyHbI " ConHua OTHOCUTESbHO 3emnu.
Hanbonee spko npunueBHble KonebaHus NposABNSAOTCS B TEYEHMM CYTOK B BUAE OBYX
MakCMMyMOB M MUHMMYMOB YPOBHSI MOA3EMHbIX BOL, Kak 3TO BMAHO Ha PUCYHKe 7.
Cnegyet umeTb B BUAY, YTO, B JaHHOM Cryvae, Ha rpaduke ypOBHS MOA3EMHbLIX BOL
MakcuMMarbHbIM rry6uHam Mnnm MUHUMyMaM YPOBHSI COOTBETCTBYIOT MPUnmMBbI (NOOHATUSA)
B 3€MHOW KOPbl, @ MUHUMAanbHbIM rMybMHaM MNU MakCMMyMaM YPOBHSI COOTBETCTBYIOT
OTnMBbI (ONyCKaHWA) B 3€MHOWN KOpe, N ee COOTBETCTBYHOLLEE pacTseHue u cxatue [1].
Mepuog mexgy OBYMSI CYTOYHbIMM MUHMMyMamMu YPOBHS nopsigka 12 4acos, 4TO
COOTBETCTBYET MOSIOBUHE TMyHHbIX CyToK (12 4. 25 muH.). llepuog wmexay OByMS
CYTOYHbIMX MaKCMMyMaMM COCTaBMsieT OKono 6 yacoB. Kak npaBuno, nepeble CyTOYHbIE
MUHMYM W MakCUMyM wuMelT 6onbline amnnutydbl, 4em BTOpble, KOTopble
COOTBETCTBYET BTOpOW bonee cnabon NPUITMBHON BOJIHE.
B obwem cnyyae, MmakcumansHaa amnnmMtyga YpoBHS NOA3EMHbIX BOA COCTaBNsS€T OKOMO
0,75 M, a MmHnmanbHas — nopsagka 0,3-0,4 m. NMomumo aToro HabniogarTcs konebaHus
YPOBHA C OAHUM MaKCMMyMOM W MWHUMYMOM B TeYeHue CyTOK, uWnn co cnabo
Bblp@XXE€HHbIM BTOPbIM MWHUMYMOM W MaKCMMyMOM, 4TO MpuaaeT nukam rpaduka
XapaKTePHY aCUMMETPUYHOCTb, YTO XOPOLLIO BUAHO Ha pUCYHKe 8.



Depth of level of underground water
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Depth of level of underground water
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Bonee anuHHble Nnepuogbl NPUNMBHOIO KonebaHus ypoBHs B ckBaxmHe 1301-4 nokasaHbl
Ha pUCYHKe 9, OHN UMEKT ONNTENBbHOCTL OKOMO 14-15 CYyTOK U COOTBETCTBYIOT MOMOBUHE
CUaepuyeckoro NyHHOro Mecsua, UMerLero anmtenbHocTb 29,52 cytok. Makcumymbl n
MUHUMYMbl YPOBHSI 3TUX KONebGaHUM COOTBETCTBYIOT CaMblM BbICOKUM CU3UTMAHBIM 1
CaMbIM HU3KUM KBagpaTypHbIM NpUNnBaMm, 3aBUCALUMM OT COBMECTHOM no3vuun JlyHbl n
ConHua. AMnnnTtyga ypoBHA NoA3eMHbIX BOA 3TUX konebawun nopsagka 0,4 M. 3Tu
konebaHust ypoBHSA Hanbonee XxopoLLo NposiBUnMchL B mae-uioHe 2012 roga.

Kak unsBecTtHO [1,2], 3@ cyeT M3MEHEHUN B CKNoHeHusiX JlyHbl n ConHua neTtom
AHEBHOW NPUNUB BbIlLE HOYHOrO, a 3MMOKN Koraa ckrnoHeHve ConHua tokHoe — HaobopoT.
Tak e, nasmeHeHune pacctosHus ot JlyHbl A0 3emnu B TedeHne mecdua 1 pacCTodaHns ot
3emnn po ConmHua B TeyeHne roga nNpMBOAAT K U3MEHEHUIO  BENUYMH
NpUNMBOOBpPasyloLWMX cun U K ocobbiM OONronepnoaHbIM aHoManuMsaMm B Xo4e NpuivnBoB.
OTN aHOManuu HasbiBalOTCA  NapannakTM4eckKuMyM HepaBeHCTBaMKU. Takum o6pasom,
BCNeACTBME CYTOYHOro BpaleHna 3emnu n asmxeHus 3emnu, JlyHol 1 ConHua no ceoum
opbutam, npunmBoobpasywas cuna B KaXOoW TOYKe Ha MNOBEPXHOCTU 3emnu
HenpepbIBHO MEHAETCA BO BPEMEHU, HUKOr4a TOYHO He MOBTOPSASAChb. OTU OCOBEHHOCTU
NPOSABNAITCA M B MNPeACTaBMEeHHbIX B 3TOW CTaTbe pesynbTaTax M3MepeHun U nx
HeobXxoOMMO yuuTbiBaTb NPU  aHanu3e W3MEHEeHWA YPOBHS MNOA3EeMHbIX BOA4 No4
BO34eNCTBMEM NPUINBOB.

B 3akniodeHne HeobxoguMoO OTMETUTb, YTO U3MepeHue KonebaHuh ypOoBHSA
noa3eMHbIX BoA, BbinonHsasweecs ¢ mas 2012 roga no man 2013 roga ¢ yactoton 10
MUHYT, C paspelweHnem 0,001m B gnanasoHe BennyuH £ 32,750 M 1 ¢ TouHocTbio + 0,05%
OT TMOSIHOW  WKanbl, nokasano OTCYTCTBME  KaKUX-NMMOO  ManoamniuTygHbIX
BbICOKOYACTOTHbIX perynsipHbiX konebaHui ypoBHS, MOMUMO MPUAMBHLIX, YTO XOPOLLO
BUOHO Ha pucyHke 10 W, COOTBETCTBEHHO, OTCYTCTBME HEOOXOAUMOCTU M3MEPEHUn C
BbICOKOW BPEMEHHOM YacToTou. 10 3TOM NpUYMHE B NOCNEAYOLWNX U3MEPEHNAX NHTEPBAr
n3mMepeHnin b1 yBENUYEH 4O OAHOMo Yaca.
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3aknroyeHue

[MonyyeHHble OaHHble HabMAEeHUM 3a PEeXUMOM YPOBHS MNOA3EMHbIX BOA MO
ckBaxknHe 1301-4 no3BoONMNN BbIABUTb OCOBEHHOCTU KOoNebaHmst YpOBHS NOA3EMHbIX BOA,
o0ycnoBneHHble NpunMBamMu B 3eMHOW KOpe HenocpeacTBeHHO B npegenax Yymnckoro
GacceriHa, nNpoOsIBMBLUMECS B HanuuMm AOBYX W OOHOMEPUOAHbIX BHYTPUCYTOYHbIX
KonebaHu ypoBHs. ATn KonebaHna ypoBHS criegyeT yunTbiBaTbh NPU U3MEPEHUN YPOBHEN
B npouecce peXmMHbIX HabroaeHUN, BbINOSHAS UX B OOHO U TO Xe BpPeMsi CyTOK Unuv
BBOASA COOTBETCTBYWOLYK nonpaBky. Kpome 3TOro, BbIMNOMAHEHHbIE HabGnaeHUs
no3sonunu ytouHuTb B 2012-2013 rogax xapaktep Ce30HHbIX U3MEHEHUWN, aHaNOrMYHbIN
HabnogaBleMyCs B NpeaLecTBYOLWMNE rogbl U OTHOCUTENbHYH CTabUNTbHOCTb BENMUYUHBDI
cTaTU4eCKUX 3anacoB NoA3EMHbIX BOA B Npegenax uccrnegyemoro yyactka 4eTBEPTUYHOIO
BOOOHOCHOro komnnekca Yyinckoro 6accerHa nNOA3EMHbLIX BOA, WCMNOMb3YyEMbIX, B
4YacTHOCTU, 4NSA NUTbEBOro BogocHabxeHust ropoga buwkek. OnbIT MCNONb30BaHUA A1
MOHUTOPWUHIa YPOBHSA MNOA3EMHbIX BO4 aBTOMaTMYeCKOro JdaTymka W nepejada
MHOpPMaUUN 4Yepe3 COTOBYKD CBSA3b B CeTb VIHTEpHeT, uMeeT  3HadyeHue Ans
nocregyoLlero co3gaHns aBToMaTtMyeckon cetu HabngeHun 3a Nnog3eMHbIMM BOAAMM.
3admkcmnpoBaHHble B npouecce HabnogeHun ocobeHHOCTN B paboTe gaTyumka B 3UMHUN
nepuod BaxHbl Ana ynydweHna B Oyayuwem pe3ynbTaToB HabniogeHunm 3a cyer
N3MEHEHNSA KOHCTPYKLMN NN YCIOBUI pasMeLLeHnst AaTumka.
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