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B paGote mpuBOmATCS pe3yNbTAaThHl HCCIIEAOBAHMS HH)KEHEPHO-THUAPOJIOTMYECKHX YCIOBHH OacceifHa p.
OmaueBka ¥ Kackaja MpyJoB, PACIOI0KCHHBIX Ha Hel. AKTyalbHOCTh HCCIIEOBaHMs CBSI3aHA C TEM, YTO CO
CTOpOHBI MHMHHCTEPCTBAa NPHPOIHBIX PECYPCOB, JICCHOIO XO3SiCTBa M 9KoJOTMH IlepMckoro kpas ObLIO
HaIpaBWjIo OOpallieHne B aJpec aBTOPOB IS SKCIIEPTHON OLIEHKH BIMSHUS KapCTOIPOSBICHUH Ha ypOBEHBb
BoAbl B p. OmaueBka. B cBoeM oOpalieHHH MHHHCTEPCTBO NMPOCHT OKas3aTh COJECTBHE B OpraHU3aIMU
THAPOJIOTHYecKoro obcienoBanus pekn OmadeBka B OpAMHCKOM MyHHIHMIIAJIEHOM OKpYre Ha IpEeAMET ee
BO3MOKHOTO HCYE3HOBEHUSI, MOCKONBKY B TeueHue 2021-2023 rogoB Ha 3TOM BOJOTOKE BBICOXJIM JBa MPYAA,
B 3uMHHHA niepuo] 2024 roga mpou3omnuIio oOMeJIeHHE elle 0OJHOTo npyaa B aepeBHe ['pubanbl (ypoBeHb BOIBI
HNOHU3WICH Ha 1,5 M OT HOpMaJIbHOrO MOANOPHOro ypoBH:). MccnenoBanus okpectHoctell ¢. OnayeBka u J.
I'pubanbl, a Taxke BojgocOopHoOro OacceifHa p. OmaueBka OBUIM HMPOBEACHHI aBTOPAaMH CTAaThbH B ampelne
2024 . Tak jxe ObUIM H3y4YECHBI JUTEpaTypHble W (DOHIOBBIE HCTOYHHKH IO KAapCTOIPOSBICHUSIM B
okpecTHOCTSX ¢. OmadeBka, 3y4eHBl KOCMUYECKHE CHHUMKH, OITyOJMKOBAHHBIE B OTKPBITHIX MCTOYHHKAX 32
nepuon 2006—2020 rr. ansd yCTaHOBICHUS NPUYMH OOMEJICHUS PEKH W MPYyIOB, PACHONOKEHHBIX Ha HEH, C
LIEJIBIO OLIEHKH PUCKOB BO3MOXKHOTO MCYE3HOBEHHUSI BOJOTOKA. Pe3ynbTaThl 3TOr0 MCCICAOBAHMS IPUBEICHBI B
JTAaHHOMU CTaThe.

Knrouesvle cnosa: vHxeHepHbIe H3bICKaHHS, KapCT, THAPOJIIOTUYECKash XapaKTePUCTHKA, THAPOTEXHUYECKHE
coopyxenus, p. OnaueBka.

BBEJIEHUE

ABTOpaM JaHHOW pabOTBl CO CTOPOHBI MUHHCTEPCTBA MPHUPOAHBIX PECYPCOB,
JIECHOTO XO3fHCTBA W O3KoJOoTMU [lepMckoro kpas ObLJIO HampaBWio oOpalieHue
agMuHUcTpauu OpAWHCKOTO MYHHUIMIIAIBHOTO OKpyra B YacTH SKCIEPTHOM OLIEHKU
BJIMSHUSI KapCTONPOSIBICHUI Ha ypoBeHb BOiAbl B p. OmadeBka. B cBoem oOpamenun
aJIMAHUCTPALIUSl MYHHIIUIIAIBHOTO OKPyTa MPOCUT OKa3aTh COJEHCTBUE B OpPTraHU3AIUU
THIposIoruuecKkoro obcnenoBanus pekn OnaueBka B OpIMHCKOM MYHHUIMIIAIBHOM
OKpyre Ha IpeaMET €€ BO3MOKHOIo nucue3HoBeHus. B treuenue 2021-2023 ronoB Ha 3TOM
BOJIOTOKE BBICOXJIM JIBa MpyJa, B 3UMHUMN nepuoj 2024 roja mpou3omsio oOMeIeHne eme
oJTHOTO Tpyza B AepeBHe ['prbaHbl (YpoBeHb BOJIBI MOHU3WICS HA 1,5 M OT HOPMaJILHOT'O
MOJIMTOPHOTO YpOBHS) [7].

WccnenoBanmst okpectHocTer ¢. OmadeBka u a. ['pubaHbl, a Takke BOJOCOOPHOTO
Oacceitna p. OmadeBKa W TpeX NPYAOB, PACIOJIOKEHHBIX Ha HEH, OBUTH MPOBEIACHBI
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aBropamu ctathu B ampenie 2024 r. Tak ke ObUTH U3y4YCHBI JUTEPATYPHBIC U (POHIOBBIC
UCTOYHUKU TI0 KapCTOMPOSIBICHUSIM B OKpeCTHOCTAX c¢. OmadeBka H HW3y4YCHBI
KOCMHYECKHE CHHMKH B OTKPBITBIX HCTOYHHMKaxX 3a mepwon 2006-2020 rr. mis
YCTaHOBJICHUS NIPUYUH OOMEJICHUsI PEKU W TMPYJOB, PACIIONOKCHHBIX Ha HEU, C LEIbI0
OIICHKH PUCKOB BO3MOXKHOTO MCUE3HOBEHUS BOJOTOKA. Pe3yNnbTaThl 3TOTO HCCIICTOBAHHUS
NIPUBEJICHBI B IAHHOH cTaThe.

Heo0xoauMocTh TIPOBEICHUST TAKOTO HCCIICIOBAHHUS BBI3BAHO OOCCIIOKOCHHOCTHIO
MECTHBIX XUTEJCH B TOM, YTO OHU MOTYT OCTaThcs 0e3 BomoeMoB. [Ipu 3Tom ucropus ¢
oOMeneHreM TMPYAOB aKTUBHO OO0CYXJalach W B MECTHBIX CpEACTBAX MAacCOBBIX
unpopmaruu [7]. Takoe nmpucTaaIbHOS BHUMAHUE K 3TUM BOJOEMAaM CBSI3aHO CIIC U C TEM,
YTO CO CJIOB MECTHBIX JKUTEJICH, 3TH TPy bl HUKOTIA «HE YXOJUIINY.

Bce ruaporexHUYECKUEe COOPYKEHHS, pacCCMaTpUBaeMbIe B 3TOi paboTe, CTPOUIHCH
B 1982-1986 romax. OCHOBHBIM Ha3HAUEHWEM KacKaja MpyJIOB CTAJ0 pa3Be/ICHHE PHIOHI,
CEJIbCKOXO3SIICTBEHHOE OPOIIICHUE, a TAKKE OHH CIYKWIH MOKaPHBIMU BOJOEMAMHU JISI
OnMu3IexKAMUX HACETCHHBIX MYHKTOB. OUYEBWIHO, YTO MPUYHHAMH OOMEJCHUS JI000ro
BOJIOEMA SIBIIICTCS HAPYNICHUE YCTAHOBUBIIETOCS BOJHOTO OallaHca, a COOTBETCTBEHHO
JII/I6O HEAOCTATOK MNHUTAaHUA, TO €CTbhb CHWXCHUC IIPUTOKA BOJAbI B BOIJOCMBI, JII/I6O
yBEIMUEHHUE PACX0/1a, TO €CTh, TAe-TO (OPMHUPYETCS AOTOIHUTENbHAS 00JIACTh Pa3TPy3KH.

OBIIAA XAPAKTEPUCTHUKA BOJAHBIX OBBEKTOB

[loBepxHOCTHBIE BOIHBIE OOBEKTHI HCIIONB3YIOTCS B KadecTBE HCTOYHHKOB
TEXHUYECKOTO BOJOCHAOKEHUS, B CEIbCKOXO3SMCTBEHHBIX HEISIX (A OpOLIaeMoro
3eMIIeJIeTIHSI, @ TAKXKe ISl BOJOMOS CKOTA).

Hacenennem BomHbIE OOBEKTHI HIMPOKO HWCIIONB3YIOTCS B PEKPEAMOHHBIX |
IMPOTUBOIIOXKAPHBIX MLEJIAX, B TOM YHUCIC I TCXHUYCCKOI'O BO}IOCH36)K€HI/I$1, I10JIMBa,
pBIOOpa3BeICHHS.

Tak Kak THUAPOTEXHUYECKHE COOPYKEHHS SBISIOTCS MOTEHIMAIBFHO OMACHBIMHU
00BEKTaMH BOJIOXO3SIICTBEHHBIX CHCTEM W COOpPYKEHUWH, Ha HUX (cormacHo ['eHruraHa)
JIOJDKHBI OBUTH OBITH BBITIONHEHBI CIIEIYIOIUE MEPONPHATHS Juisi npepoTpameHus YC
WJIH HAaHECEHHUs MUHUMAIILHOTO yiepoa:

Paspabotka macrnopra 6e3omacHocTH ruapoTexandeckoro coopyxenus (I'TC) npyna.

Pazpabotka noxymenta «OcHoBHBIE TTpaBuiIa dkcruryataruu [ TC npynay.

Benenne xypHanoB HaOJMIOIEHMIA 32 YPOBHSIMH BOJIbI B BEPXHEM U HWKHEM Obedax,
3a mokazarenmsmu coctossaus ['TC mpyma B cTporom cooTBeTcTBUH ¢ «OCHOBHBIMHU
paBUIIaAMEUY.

CornacHo «OCHOBHBIM TIpaBHJIaM» CTPOTO COOJIOAATh CXEMY MPOIMYCKa BECEHHEro
TIOJIOBO/IbSI U TIPOBEJICHHE TIPEAIIaBOKOBON CpabOTKU TIpyAa C TeM, YTOOBI HE JOMYCTHTH
TIOJITOTIIIEHVSI HUKEPACTIOIOKEHHBIX TEPPUTOPHIA.

E)I(eFOIIHO JOBOJUTH CXEMY IIPONyCKa BECCHHEI'O ITOJIOBO/JbA W HAIIOJIHCHHA Ipyaa
JI0 CBEJICHUS BCEX 3aWHTEPECOBAHHBIX OPraHU3allMii U BEJOMCTB, a TaK)Ke OpPraHOB,
OTBETCTBEHHBIX 3a 0e30MmacHOCTh HaceneHuss W XossiictB B 3oHe [TC u Ha
HIKEPACTIOI0KEHHOM YJIacTKe peku [2].
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locynapctBennsiii Hag3op 3a OeszomacHocThio ['TC ocymiecTBisAOT ¢enepanbHbie
OpraHbl UCTIOJIHUTEJIBHOM BiIacTH, Ha KoTopble [IpaButenscTBoM Poccuiickoit @enepanuu
BO3JIOKEHBI TaHHBIE ()yHKITHH.

MOHHTOPUHT BOJOXO3SHCTBEHHBIX CHCTEM M COOPYKCHHI Ha TEPPUTOPUH SIBIISICTCS
OCHOBHOW 3amadeld 10 O0OECIICUCHHWIO TIOBBIMICHUS HAASKHOCTH (0€30macHOCTH)
THAPOTEXHUUECKUX COOpYKeHuH [3].
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Puc. 1. CXéMa pa3MeInieHys mpyaoB Ha p. Onaueska (mpymetr Ne19, Ne20, Ne21) [2].

I'NaPOJIOTUYECKASA XAPAKTEPUCTHUKA

Pexa OnaueBka TONHOCTBIO  HaxomuTrcs Ha  Teppuropun  OpAMHCKOTrO
MYHHUIMIIAIBHOTO OKpyra M sBisieTcs npuTokoMm p. KyHryp, xoropas B cBOO ouepenb
Bragaer B p. Upens. [nuna peku coctaBnseT 6,9 KM, BOZOOXpaHHAs 30HA COCTaBIISET
50 m.

YPOBHEBBI PEXHUM PEKH XapaKTEpPU3YyeTCs BBICOKMM BECEHHHM IIOJIOBOJbEM (B
cpemHeM 55 mHeH), JEeTHe-OCEHHWMH MaBOJKAMH W JUIMTENBHON YCTOWYMBOW 3WMHEH
MexkeHbro. Hanbomnee HU3KUe ypOBHU B TOly HAOMIOAIOTCS B IETHUH ¥ 3UMHUIA TIEPUO/IBI.

OcHoBHoe mmtanue (60-70 %) peku pailoHa TNOMYYarOT B TIEPUOJA BECEHHETO
CHETOTasHYS, MEHBIIYIO POJIb B MUTAHWHU peK UrpatoT aoxaesble (15-20 %) u nox3emHbie
BoJbI (15-20 %).

B cooTBeTcTBMM Cc mHTaHHMEM peK pacmpeienseTcs CTOK BHYTpH rofa. B mepuox
BECEHHETO0 MOJI0BO/Ibs cOpackiBaeTcs /10 60 % o0bema rooBOro CTOKa, B JIETHE- OCCHHUN
U 3uMHHH niepuox cootBeTcTBeHHO 30 % 1 10 % 0T 06BeMa roJJoBOro cToka.
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Ha pexe OmadeBka pacronoKeHO TP THAPOTEXHUUECKUX COOpYKeHus (Tabmuia 1.)
— mpyza. Mcrmoms3yloTest OHA TS pa3IUdHBIX Teneld. X xapaKTepuCcTHKH MPUBOIATCS 110
nanubiM ['enmana, cocraBiernoro B 2013 roay [2].

[TockombKy OCHOBHOH 0O0BEM TIMTaHWUS B BOJHBIC OOBEKTHI TMOCTYMAeT C
aTMOC(EpHBIMA OCaIKaMH, aBTOPHI pa0OTHI MPOAHATU3UPOBAIN APXHUBHBIC JTAHHEBIE II0
METEOCTaHIINH, PACIIoNoKeHHON B [lepMcKOM Kpae, ¢ LeIbi0 YCTAaHOBIEHHS KOJIMYECTBa
BBITIABIIUX OCAJKOB 3a Mpenbayiue Tpu roga: 2021, 2022, 2023 rr.

Tabmuma 1.
OO6mue cBeeHus 0 Kackaje npyaoB Ha p.OmavyeBka
Ne I'TC mpyna [MecrononoxeaneOonvem [ Lmomans IeneBoe IIpumeuanue
COIJIaCHO BOJIHOTO O0BEKTA [IPy/Ia,| 3epKaia | Ha3HAYCHUE (COOCTBEHHHUK,
WHBEHTapu3anuy| (HACEIICHHBIH | TBHIC. | BOAHOTO TEXHHYECKOE
ITyHKT) M° | 00BeKTa, COCTOSIHUE,
ra HEOOXOIUMOCTh
pEeMOHTA)
Ne 19 c. OmaueBka 2,25 1,5 PeibopasBenenne [COOCTBEHHUK HE
OIPCACIICH
Ne 20 ¢. OnaueBka 15 1,0 Pridoopa3Bencnue, [COOCTBEHHHUK HE
[pekpearus onpeeiieH
No 21 1. I'pubanbt 7,2 2,4 Pri6opazBenenue |(COOCTBEHHUK He
onpeeiieH

CocraBieHo aBropamu 1o [2].
KOJMYECTBO OCAJIKOB BBIITABIHINX B NIEPUOA C 2021 11O 2023 IT.

Wndopmarust 0 KOITUYECTBE BBINABIIMX OCAIKOB MPUBOAUTCS Ha OCHOBE apPXMBHBIX
JAHHBIX, pa3MelleHHbIX Ha uHTepHeT mnoptane ['MC-nentpa IITHUY — «Omnachele
npuponHsle sBiueHHud Ilepmckoro kpas» [1]. 3a 2021 rox B Ilepmu Bemmano 680 MM
0CaJIKOB, YTO COCTaBIsIET 99% OT «HOBOW» HOPMBI, paccunTaHHoi 3a 1991-2020 rr. (687
MM). CTOUT OTMETHTH, YTO 3Ta HOBast HOpMa Oosee yeMm Ha 10% BBIIIE «KITACCHYECKOID»
HOPMBI, paccunTaHHoi 3a nepuox 1961-1990 rr. (610 mm). OcobenHocTsio 2021 1. ObLI
CHJIbHBIA NEQUIUT OCAIKOB B TEIUIBIA MEPHOA — Mai, UIOHb, aBryCT OBLIM CyXHMH Ha
OoJbinieli yacT kpasi. B To sk BpeMst M30BITOK OCaJIKOB OTMEYAJICS B XOJIOIHBIN MEPHO/
(peBpaib, HOSIOPB, 1EKaAOPD).

2022 ron B Ilepmckom kpae OBIIT yMEPEHHO TETUIHIM M aHOMAIILHO CYXHM I10 MEpKaM
MOCNEeAHUX Tpex jaecaTwietuil. CpeqHeronoBas TeMmmeparypa Bo3ayxa B Ilepmu
coctaBmia +3,4°, uro Ha 0,7° BBIIIE «HOBOW» KIMMATHYECKON HOPMBI, PACCUNTAHHOM 3a
nepuon 1991-2020 rr. B Ilepmu 2022 r. okazancs Ha 0,2° temnee, yem 2021 r. Ilo
TEPPUTOPHUH Kpasi CpPEJHEr010Bast TeMIiepaTypa cocrasuia ot +1,2° B bucepe no +4,6° B
YaiikoBckoM. B 0CHOBHOM 3TO Tak»e IMpeBBIIIAeT HOPMY MPUMEPHO Ha 1°, HO TIPHU ITOM
Ha ceBepe u BocToke kpas 2022 r. 6put Temee, yeM 2021 r., 6onee uem Ha 0,5° (u3-3a
Oonee Temol 3WMBI), a Ha rore Haobopor mnpoxmamuHee Ha 0,1-0,4°, u3-3a Oosee
npoxiamgaoro jiera. Otmerum, uro B Ilepmu 2022 rom 3aHsim 4—5 MeCTO TO CpemHen
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temneparype B XXI Beke, ycrymus tonbko 2020 (+4.6°), 2008 (+4,4°), 2005 (+4,0°), u
HaXOAWTCS Ha OAHOM ypoBHE ¢ 2016 T.

3a 2022 rox B Ilepmu Bemasio 512 MM ocamkoB, 9TO cocTaBiseTr Bcero 74,5% ot
HOpMBI. TakuM 00pa3om, rojJi CTaJl aHOMabHO CyXuM. MeHbine ocankoB B XXI Beke
Bemayio jumb B 2005 1. (470 MMm), a mo atoro B 1987 1. (500 MmM). B ocHOBHOM 3Ta
aHoManus Oputa 00yCIIOBIIEHA 3aCyXOW BO BTOPOH MOJIOBWHE JIeTa, M PACIIPOCTPAHIIIACH
Ha IICHTPaJbHBIC M BOCTOUYHBIC paiioHbl kpas. Kak m B 2021 T., meduuur ocaakoB B
TEIUTBI TEePHOJ] YaCTHUYHO KOMIICHCUPOBAICS W30BITKOM B XOJOJHBIH MEpPHOJ, B
YJaCcTHOCTH B JieKa0pe.

3a 2023 rox B Ilepmu Bemmano 473 MM 0caakoB, 4TO cOCTaBiseT Bcero 69% ot
HOPMBI, paccuuTanHo# 3a 1991-2020 rr. (687 mm). Takum obOpazom, B [lepmu roja cran
BTOPHIM caMbIM cyxuM 3a nocienaune 40 ner, mocne 2005 r., korma Beimano 470 MM
ocankoB. bonee Toro, 3TOT roj cTanm BTOPHIM aHOMAaJIbHO CYXHM MOJIPSII, MTOCKOIBKY B
MPOIIJIOM TOAY TaKe BBINANO BCEro 75% 0OCaAKOB OT HOPMBI, IPUYEM 3acyXa MPUIILIACh
Ha BTOPYIO MOJOBHHY rojaa. Ecmu B mpomuioM roxy HanOOJBIIAN Ae(PHUINAT OCaaKOB
HaOJII0JAJICSA Ha BOCTOKE Kpasi, TO B 3TOM I'OJly — Ha ore.

B mepuon ¢ mas mo ceHTIOph HaAOMIOJANACh PEKOPAHAS MO MPOIOIIKHTEIHLHOCTH
3acyxa B FOKHOM W 3amagHOW dYacTH Kpas, KOTOopas COMNPOBOXAANAch KPYITHBIMHU
MOJIOKUTEIILHBIMU aHOMAJIMSIMU TEMIIEPaTyphbl BO3/IyXa, KOTOPBIC YCUIIMBAIU UCIIapEHUE.
A B mepuon ¢ ampenst A0 CepenuHbl HIoNA d(PPEKTHBHBIX OCAaIKOB B FOKHOH M IOTO-
3arajHoN 4acTh Kpasi BOOOIEe MouTH He ObL10 — Bcero Boinano 30—40 mum 3a 3,5 mecsiia,
410 coctaisieT MeHee 20% OT HOPMBIL.

Coderanue UIMTENBHON 3aCyXW W BBICOKOH TeMmmepaTypsl BO3ayXa OOYCIOBHIIO
3HAYUTEIbHBIC TOTEPU YpPOXKasl CEIIbCKOXO3SMCTBEHHBIX KynbTyp. Co00MIanoch, 4TO
MOTEPH TIPOAYKTUBHOCTH €CTECTBEHHBIX KOPMOBBIX YTOJUH, KOPMOBBIX TPaB, 3€PHOBBIX
KyneTyp B 2023 romy nocturanu 50% BenWYMHBI UX CPEAHUX MHOTOJICTHUX 3HAYCHHH.
Takxe 3acyxa MpUBeia K peKOPIHOMY, HE UMEIOIIIEMY aHAJIOrOB B HCTOPUU HAOJIIOICHHMIA,
obmenennto pek. Ilputok Boapl B KaMmckoe BOJOXpaHUIUINE BIIEPBBIC CHIDKAICA 10
oTMeToK 465-480 M%/c B IEpHOJ OTKPHITOro pycia (MUHUMYMbI HAOIIONAINCh B TPEThEH
JIeKajie aBrycTa M B KOHIIE CEHTA0pA).

CBOIHBIC IaHHBIC TI0 KOJIMYECTBY OCAKOB 110 MECSIIaM MPECTaBICHBI B TaOHIIE 2.

Tabnuua 2.
KomnuecTBo ocankoB B nepuoj 2021-2023r no mereocranimu [lepmp
Mecsn CymmMa ocankoB B|CymMma ocankoB B| Cymma 0caJiKoB Hopwma 1991-
2021 r., Mmm 2022 1., MM 2023 1., MM 2020 rr.

SIuBapp 44 52 34 45
Depainb 47 30 20 33
Maprt 37 21 47 34
Anpenb 40 43 5 36
Mait 23 65 23 55
HroHb 65 69 22 88
Hromnb 144 144 51 78
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Mecsn  |Cymma ocankoB B|Cymma ocaakoB B| Cymma 0cagkoB Hopma 1991
2021 r., Mm 2022 r., MM 2023 r., MM 2020 rr.

ABrycr 24 12 61 87
CeHTs0pb 70 37 33 64
OKT6pD 50 53 56 63
Hos6pb 75 55 84 56
Jexabpb 63 72 36 49
I'on 680 512 473 687

Cocrasieno asropamu 1o [1].
T'EOJIOIT'NYECKAS XAPAKTEPUCTHUKA

B reomormueckoM OTHOIICHWH OOBEKTHI HCCIEIOBAaHMS PACHONIOXKEHBI Ha
Tepputopur  VIpeHCKOTO KapcTOBOIO paiioHa, NPEHMYIIECTBEHHO CYNb(aTHOTO U
KapOOHATHO-CYyIb(aTHOTO KapcTa [4, 5].

30Ha aKTHBHOTO BOJOOOMEHa W KapcTOOOpa30BaHUs ciaraeTcs MNOpOJaMHU
KyHT'YpCKOTO sipyca. B ocHOBaHMM 3aieraer (WIMIMOBCKHUA TOPU30HT IUIMTYATHIX
JOJIOMHUTOB, HEPEAKO W3BECTKOBUCTHIX, OOJHTOBBIX, TPOCIOSMH MEJOMOA00HBIX,
MeCcTaMH KaBepHO3HBIX. KaBepHBI 3aI0THEHBI THTICOM U aHTHJIPHTOM.

Kapct Ha TeppuTopuM OTIMYaeTCSd BBHICOKOH WHTEHCHBHOCTBIO, OOJIBIIUMU
IUIOTHOCTSIMH KapcTOBBIX (OpM, 3HAYMTENLHBIMU KO3(D(UIMEHTAaMH MOBEPXHOCTHOU
TUIOIIA/THOW M TUIyOMHHOM 3aKapCTOBAaHHOCTH, OOJNBIIONW YacToTOM mpoBanoB. Kapcr
OTHOCHTCSI K TOJIOMY Ha Y4YacTKax BBIXOJa IOPOJA HA MOBEPXHOCTbH, 33J€PHOBAHHOMY,
MOPITIOBUAIEHOMY, MOJAJUTIOBUATBHOMY, MECTaMU 3aKPBITOMY — TIOJ COJIMKAMCKHUMH
HEKAPCTYIOMUMHUCS WIA MEHEee KapCTYIOIMMUCS KapOOHATHBIMU OTIIOKEHHSAMH.

[Ipeobnanaromumu  KapcTOBEIMH  ()OpPMaMU  SIBIISIIOTCSI  KAPCTOBBIE  BOPOHKH,
oOpasytomue KapcroBble moiisi. HawOonbliasi IJIOTHOCTH BOPOHOK OTMEYaeTcsl B
NPUCKIOHOBBIX YacTsAX, HAa CKJIOHAX JOJIMH, JIOTOB M OBparoB. Ha ruromany pa3BuTHS
JEMHKOBCKOM MMa4yKy THIICOB Ha BOJOpa3/ielie W TNPUCKIOHOBOW YacTH JOJHHBI .
OnaueBKM IUIOTHOCTH KapCTOBBIX (GopM nocturaer 160 ¢popm/km? B Hanmpasnenun ot
JOJIMH K BOJIOpa3JeNaM HX IUIOTHOCTh YMEHBIIAETCS, YTO OOBSICHSETCS YBEINYCHHEM
MOIIIHOCTH TIOKPOBHBIX OTJIOKGHWH B ITOM HampaBlIeHWH. B Mecrax, TJe THUICH H
AHTUIPUTHI 3aJIeTaloT HErNyOOKO, JTMOO0 BBIXOASAT HA MOBEPXHOCTH, IUIOTHOCTH BOPOHOK
pes3ko yBenuunBaercs [4, 5].

PE3YJIbTATbI PEKOTHOCIIMPOBOYHbIX UCCJIEJJOBAHUM

[Ipyn maxomutcs B rieHTpe cena OmadeBka, umeeT AauHy 360 M, MIUpPUHY B paiioHe
wiotuHbl 50 M. Ha momeHnt oOcnenoBanus nipyx Ne 19 3amonHeH MONHOCTHIO, U3 HETO
OCYIIECTBIISETCS U3ITUB BOJIBI Ye€pe3 BOIOMPOITYCKHOE COOPYKEHHE C pacXoaoM okoio 10-
15 n/cex (puc.3).
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Ipyx Ne 19
@ 57.10282°N @ 56.79744°E

’
200mM -~
"’-——ﬂ“-'",

Puc. 2. Cxema pacnonoxenus npyaa Ne 19.
CocraBieHO aBTOpaMu Ha OCHOBE WeD-KapT.

B TCJIC INIOTHUHBI.

AHain3 peTpoCreKTUBHBIX KOCMHYECKUX CHUMKOB IOKa3ajl, YTO KoyeOaHue ypOBHS
BOJIbl B IIPYyJlaX U MCUE3HOBEHME BOJIbl HA OT/AEIbHBIX y4acTKax pycia p. OnaueBKu UMeeT
snu3oAuueckuil xapakrep. CpaBHEHME CHUMKOB BECEHHEIO U JIETHEIO YpOBHEH
mokasbpiBaeT, yto mpyabl Ne 19 m 21 HamoiHAIOTCS BECHOM IOJHOCTBIO, W Jaxe
ocymecTsisiercs cOpoc Boabl. JIeToM BO3MOXKHO MajieHHe ypoBHEH, mpuueM B npyay 19
3TO MPOSABJISETCS CUIIbHEE, ueM B npyay 21 (puc.4).
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Puc. 4. KocmocuumMku npyaa Ne 19 B neTHIOI0 MeXeHb — clieBa (ZlaTa ChEMKH
31.08.2018 r.) u B mepuo]] BECEHHETO 1M0JI0BOIbsI — cripaBa (nata ceemku 09.05.2020 r)

Ipyn Ne 20

[Ipyn pacmonoxken mexay c. OmadeBka u a. ['pubanbl. Pazmepsl mpu monHOM
3anonHenuu 700 x 200 M, Ha MoMmeHT oOcnenoBanus pazmepsl 420 x 85-90 m. Jlaxe Ha
MOMEHT 3aBEpILICHUS BECEHHEro IMaBOjKa MpyJ He 3alolHEeH, OTMEeTKa BOJbI HIXKE
BoJIOTIpONycKa Ha 2,9 M. Huke MIOTHHBI pycio peKd Cyxoe ¢ HeOOIBIIUMH y4acTKaMu
CTOSYEH BOXBI, NBIKEHHE BOJIBI IOSBISIETCS TONBKO Ha paccrosanmm 100 M Hmke
IJIOTHHBL, T/Ie B PyCII0 HAYMHAET IMOCTYNaTh BOJA W3 MOYAXKWH, OEPETOBONW U PYCIOBOM
pasrpy3KH MOI3EMHBIX BOI.

Jnsi CpaBHUTENBHOTO aHAW3a JWHAMHUKH KOJeOaHWs YpPOBHS BOIBI B MPYAY
OCyIIECTBISUIach  ONu(ppoBKa OeperoBoil IWHHUM B pasHble TroJa Ha OCHOBE
PETPOCTIEKTHBHBIX KOCMOCHHMKOB, a 3aT€M COBMeEIIalach Ha €IUHON KapTorpaduieckoi
ocHOBe. Pe3ynbTaThl 3THX MMOCTPOCHUM MTPEACTABIEHBI HA PUCYHKE 5.

AHanM3 KOCMHYECKMX CHUMKOB IOKa3as, 4to npynd Ne 20 ucmbIThiBaeT AeQULUT
BOJIBI W TIONHOCTHIO HE 3amoiHsercs kak MuHUMyM ¢ 2006 roma. DTO, cCKOpee BCero,
CBS3aHO C TMOTepeil BOJABI Yepe3 THO BOJOEMa B 30HAX IMOBBIIIEHHON MPOHUIIAEMOCTH U
MOJKET OBITh CBSI3aHO C aKTHBHU3ALMEil KapCTOBBIX MPOIeccoB (puc. 6).

Hpyn Ne 21.

[pyn pacronoxen Ha ceBepo-3amagHON okpauHe 1. [ pubansl Ha pacctosiHuH 0,8 KM
or npyna Ne 20. Mmeer pasmepsr 480 x 110 M. Ha MoMeHT oOcie/0BaHMs MUTAHHUE
NOJy4aeT TOJBKO 3a CYET MOJ3EMHBIX BOJ, TaK Kak ABIKEHHE BOAbl B p. OmaueBka
MOSIBJISIETCS. TONMBKO Ha pacctosHud 100 M Hipke mwioTuHb Ne 20, T/ie B pycio HauyWHAET
MOCTYNATh BOJA U3 MOYaXKHH, OEpEroBOi U PYCIIOBOM pa3rpy3Kd Moa3eMHbBIX Boja. Camast
BOJIOOOMIIbHAST 30Ha HaxonuTcs B mHTepBaie 600—750 M HIDKE IUIOTHHEI, T/Ie PYCIIO
HAIOJHSIETCS BOJIONH MHOTOYMCIICHHBIX HUCXOSAIINX U BOCXO/ISIIMX HCTOYHHKOB (pHC. 7).
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- Gepelom JAMHHA NPH MAKCHMAIBHOM 3aNOJHESHHUH Npyaa
ypoBens Boakl Ha 30.04.2006 r, 11.05.2011 r, 09.05.2020 r.
ypPOBeHb BOAbI Ha 24.08.2006 r.

= ypoBeHb BOALI Ha 31.08.2018 r.

Puc. 5. U3menenus GeperoBoit muauy npyaa Ne 20 B 3aBUCHMOCTH OT YPOBHS BOZBI
CocTaBieHO aBTOPaMU 10 PETPOCHIEKTHBHBIM KOCMOCHUMKAM.

Puc. 6. CneBa - Bun Ha mioTMHY M BOAONPOITYCKHOE COOPY>KEHHE CO CTOPOHBI
Npy/a; cpaBa — KapCTOBbIE BOPOHKHM Ha I0XKHOM Oepery npyna.
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N U
Puc. 7. BonoobumnbHbIE 30HBI ¥ POAHUKH B JoMHE p. OnaueBka Boiie npyaa Ne 21
CocraBiieHO aBTOpaMH Ha OCHOBE KocMocHHMKOB Google

BbIBO/JbI

PexornociupoBovyHOE HHKEHEPHO-THIPOIIOTHIECKOE 00CIIeI0BaHNE OKPECTHOCTEH C.
OnaueBka u a. ['pubansl, pekn OnaueBka U TpeX NPYJ0B, PACMIOIOKEHHBIX Ha HEH, ObLIO
nposeneHo 25.04.2024 r. Ha momeHT o6cnenoBanus npya Ne 19 3anosiHeH mOIHOCTBIO, U3
HEro OCYIIECTBJIICTCS U3MB BOJBI U peka OmadeBka, MyCTh U C HEOOJBLIMM PACXOIO0M,
nutaeT npya Ne 20. OnHako, Jake Ha MOMEHT 3aBEpILEHUS] BECEHHEro NaBOJKa, MPY.
MPaKTUYECKH HE 3aIl0JIHEH, OTMETKA BOJIBI HIDKE BOJOIpoITycka Ha 2,9 M. Hike mioTuHsI
PYCIIO pEKH CyX0€e C HEOOJIBIINMH YYaCTKaMH CTOSTYEH BOABI, JBMKCHUE BObI MOSIBIISIETCS
TOJIbKO Ha paccTosHuu 100 M HIKE MIIOTHHBL, I/I€ B PYCJIO HAYMHAET MOCTYIaTh BOja U3
MOYaKWH, OEperoBoil M PyclIOBOM pa3rpy3KH MoJ3eMHbBIX BoJl. Camast BOJI0OOMIIbHAS 30HA
Haxonutca B uHTepBaje 600-750 M HUXE IUIOTUHBI, T/I€ PYCJIO HANOJHSAETCS BOAOU
MHOTOYHCIIEHHBIX HUCXOSIIMX M BOCXOASIINX HCTOUHUKOB.

AHan3 KOCMHYECKHX CHUMKOB ITOKa3all, 4TO KoJiebaHUe YPOBHsI BOJABI B TMpyJax U
HCYE3HOBEHUE BOJBI HA OTAENBHBIX y4acTKax pycia p. OnaueBKH UMeeT dMH30ANYECKUN
xapaktep. CpaBHEeHHE CHHUMKOB BECEHHETO W JIETHETO YPOBHEW IMOKa3bIBACT, YTO NPYIbI
Ne 19 m 21 HanoOJHSIOTCS BECHOW TOJIHOCTBIO, W JIAXKE OCYIIECTBISIETCS cOPOC BOJIBI
JleToM BO3MOXXHO TaJIEHHE YPOBHEH, pudeM B MpyAy 19 3To mposBisieTcs cuiibHee, 4eM
B nipyay 21. Ilpya Ne 20 ucneiThiBaeT AeUIUT BOABI, MOJHOCTHIO HE 3aIIOJHSETCS Kak
MuaMyM ¢ 2006 roga (o HaNWYHIO KOCMOCHMMKOB Ha MOMEHT OOCIIeIOBaHMUs). ITO,
CKOpee BCEro, CBA3aHO C TOTEpel BOABI Yepe3 THO BOJOEMa B 30HAX IOBBIIIEHHOMN
MIPOHHULIAEMOCTH, B TOM YHCJIE U3-32 HAIWYHS KAPCTOBBIX (OPM.

OTaenbHO CTOUT OTMETUTD, uTo 2021-2022 rona, nmo aanueiM ['C-uentpa IITHUY,
CTaJIM PEKOPAHO 3acCyLUIMBBIMU IOJaMU — 3TO YHMKaJbHble aHoManuu ais Ilepmu u
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[epmckoro kpas [8]. Jlero 2023 1. B IlepMckoM Kpae OBIJIO YMEPEHHO TEIUIBIM U OYEHBb
cyxuM. I'71aBHOM ero OocoOCHHOCTBIO TaK)Ke CTaja 3acyxa, KOTopas Hadajach €Ile B
ampene, B psle IOKHBIX pallOoHOB Kpasi NPOJODKAIACh [0 IOCIEAHEH IISITUAHEBKU
aBrycra, a B YUepHyIIMHCKOM paiioHe He 3aBepIIMIach H K CEHTAOPI0. 3acyxa cTaja caMoin
MIPOIOJDKUATEIRHOM 3a BCIO HCTOpHI0 HabOmomeHuit B IlepMckoMm kpae. DTO NpuBEIO B
CBOIO OYepellb K pe3KOMY IaJleHHI0 YPOBHEH MMOA3EMHBIX BOJ. Bo3BpaieHue konudyecTsa
OCaJIKOB K KJIMMaTHUYECKOM HOpME MOCTENEHHO BOCCTAHOBUT T'HMAPOJOTHYECKUN PEXUM
BOJIOTOKOB.

B cBs3u ¢ uem, Benuka BEPOSITHOCTh TOTO, YTO C BBINAJACHUEM HOPMaJbHON HOPMBI
0CaJIKOB YPOBEHB BOJIbI B pEKE M 03€pax MOCTENIEHHO BOCCTAHOBUTCS.

Takxe ciexyer OTMETUTh, YTO TeppUTOpHst OpAMHCKOTO MYyHMIIMIIAIBHOIO OKpyra
oTHOocUTcd K VIpeHCKOMy KapCTOBOMY paioOHY, KOTOPBIA SIBISIETCS IPUMEPOM
cynabdatHoro kapcra. CorylacCHO HCTOPHUYECKOW CIpaBKe, NPUBEACHHONW IO IaHHBIM
otrueta ' YpO PAH, B c. Kpacusrit fcein (pacnonoxkeno Henaneko ot ¢. OmayeBka) ¢
1959 nmo 1979 rr. mpousouuio 7 KapCTOBBIX HpPOBajoB, B TOM uucie B 1977 r. y
Koyixo3Horo obmexutus — 10 x 12 M, rmyounoit 8 m, B 1979 r. mpoBan BO3HHK B
3epHoxpanuauiie. B 1949 r. na roro-3anagHoil okpavHe cena OnadyeBKa IPOBAJIWICS U
YTOHYJ BO BCKphIBIIEMcs nmoazeMHoM Bogoeme E. Uromes. Henopaneky ot cena B 60-¢
rogsl Ha mojie Mmexny Kmumuxoidh m ['ybanamu BO BpeMs HOYHOW BCHAIIKA BMECTE C
3emiiell TpoBammiics TyceHWYHbIH Tpaktop WM.B. Tpscusma [6]. [losromy Hems3s
OJTHO3HAYHO MCKJIIOYaTh BO3MOKHBIE PHUCKM oOMeneHus p.OmayeBka M NPYAOB H3-3a
aKTHBU3ALIMU KapPCTOBBIX MPOLIECCOB.

ITo pe3yiabTaTaM BBIIOJHCHHBIX PEKOTHOCHHUPOBOYHBIX I/ICCJ'ICI[OBaHI/II\/'I W aHajiu3a
(OHTOBOW U OITyOJIMKOBAaHHOW B CPENCTBAX MAacCOBOM HMH(OpPMAanuy yCTaHOBIEHO, YTO
oOMeneHniH peKd M PACTONIOKEHHBIX HAa HEH TPYJOB CBSI3aHO C KIMMATHYECKHUMU
OCOOCHHOCTSIMH TEPPUTOPHU 3a NPEIABIAYIIHE TOAbl. A HMMEHHO, C MHHHUMAJbHBIM
BbIIAZICHUEM KonuuecTBa ocaakoB B 2021-2023 ropax. Ilpm BoccTaHOBIEHUU
KIIMMATHYECKOM HOPMBI OCaJKOB YPOBEHBb BOJBI B peke U B mpymax Ne 19 u Ne 21 —
BOCCTaHOBHUTCH.

Crnoxnee obcrout aemno ¢ npyaoM Ne 20, MOCKOJBKY MO JaHHBIM PETPOCIIEKTHBHBIX
KOCMOCHMMKOB OH He 3amojiHsieTcs, kak wMuHuMy™m, ¢ 2006 roma. C OoJjbIioi
BEPOSITHOCTBIO 3TO CBSI3aHO € IMOTEPEH BOJBI Yepe3 JIOXKE BOJOEMa B 30HAX IOBBILICHHON
NPOHHULAEMOCTH. {151 yCTaHOBJIEHUS] MECTOIIOJIOKEHHSI TaKUX obJacTeil peKkoMeHayeTcs
MPOBECTH  KOMIUJIEKC ~ THUIAPOTEOJIOTHUYECKMX U WH)KEHEPHO-KapCTOJIOTHYECKUX
UCCIICIOBAHUN 3TOM TEPPUTOPUH, KOTOpBIE MOMOTYT JIOKAIW30BaTh 3TH YYacTKH M
chopMHPOBaTh apryMEHTHPOBAHHbIEC MPEAIOKEHHUS TSI IPOCKTHBIX PEIICHHUH.
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ENGINEERING-HYDROLOGICAL STUDY OF THE OPACHEVKA RIVER
BASIN IN THE ORDINSKY MUNICIPAL DISTRICT OF PERM KRAI TO
DETERMINE THE CAUSES OF SHALLOWING OF THE RIVER AND PONDS
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The paper presents the results of the study of engineering-hydrological conditions of the
Opachev-ka river basin and the cascade of ponds located on it. The relevance of the
research is connected with the fact that the Ministry of Natural Resources, Forestry and
Ecology of Perm Krai sent an appeal to the authors for an expert assessment of the impact
of karst occurrences on the water level in the Opachevka River. In its appeal, the Ministry
requests assistance in organizing a hydrological survey of the Opachevka River in the
Ordinsky Municipal District for its possible disappearance, since during 2021-2023 two
ponds dried up on this watercourse, and in the winter period of 2024 another pond in the
village of Gribany shallowed (the water level dropped by 1.5 m from the normal retaining
level). Surveys of the vicinity of the village of Opachevka and the v. Surveys in the
vicinity of Opachevka village and Gribany village. Gribany, as well as water-collecting
basin of the river Opachevka were carried out by the authors of the article in April 2024.
Opachevka, studied space images published in open sources for the period 2006—-2020 to
determine the causes of shallowing of the river and ponds located on it, in order to assess
the risks of possible disappearance of the watercourse. The results of this study are
summarized in this article.

The need for such a study was caused by the concern of local residents that they may be
left without water bodies. At the same time, the story of ponds shallowing was actively
discussed in the local mass media. Such close attention to these water bodies is also due to
the fact that, according to local residents, these ponds have never “gone away”.

All hydraulic structures considered in this paper were built in 1982-1986. The main
purpose of the cascade of ponds was fish farming, agricultural irrigation, and they also
served as fire ponds for nearby settlements. Obviously, the causes of shallowing of any
water body are the disturbance of the established water balance, and accordingly, either
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lack of nutrition, i.e. reduction of water inflow to water bodies, or increase in flow, i.e. an
additional discharge area is formed somewhere.

Reconnaissance engineering-hydrological survey of the vicinity of the village. Opachevka
village and v. At the time of the survey, one pond is completely filled, water is spilling out
of it and the Opachevka River, albeit at a low flow rate, feeds the pond below it. However,
even at the end of the spring flood, the pond is not filled, the water level is 2.9 m below
the culvert. Downstream of the dam the river channel is dry with small areas of standing
water, water movement appears only at a distance of 100 m downstream of the dam,
where water begins to enter the river channel from cesspools, bank and channel
groundwater discharge. The most water-abundant zone is in the interval of 600-750 m
below the dam, where the channel is filled with water from numerous downstream and
upstream springs.

Analysis of space images has shown that water level fluctuations in the ponds and water
disappearance in some parts of the Opachevka River channel have episodic character.
Comparison of images of spring and summer levels shows that the ponds are completely
filled in spring, and even water is discharged. In summer, a drop in levels is possible, with
one of the ponds showing this more severely. One of the three ponds is water deficient and
has not been fully filled since at least 2006 (based on the availability of satellite imagery
at the time of the survey). This is most likely due to water loss through the bottom of the
pond in areas of high permeability, including the presence of karst forms.

It should be noted that the territory of Ordinsky Municipal District belongs to the Irena
karst area, which is an example of sulfate karst. In Krasny Yasyl village (located near
Opachevka village) from 1959 to 1979 there were 7 karst sinkholes, including in 1977
near the collective farm dormitory — 10x12 m, 8 m deep, in 1979 a sinkhole occurred in
the grain storehouse. Therefore, we cannot definitely exclude possible risks of shallowing
of the Opachevka River and ponds due to the activation of karst processes.

It should be noted that the territory of Ordinsky municipal district belongs to the Irena
karst area, which is an example of sulfate karst. In Krasny Yasyl village (located not far
from Opachevka village) from 1959 to 1979 there were 7 karst sinkholes, including in
1977 near the collective farm dormitory — 10x12 m, 8 m deep, in 1979 a sinkhole
occurred in the granary. Therefore, we cannot definitely exclude possible risks of
shallowing of the Opachevka River and ponds due to the activation of karst processes.

It should be separately noted that 2021-2022, according to the data of the GIS-center of
PGNIU, became record dry years — these are unique anomalies for Perm and Perm Krai.
The summer of 2023 in Perm Krai was moderately warm and very dry. Its main feature
was also a drought that began as early as April. The drought was the longest in the entire
history of observations in the Perm Krai. This in turn led to a sharp drop in groundwater
levels. Therefore, there is a high probability that with the normal precipitation, the water
level in the river and lakes will gradually recover.

Keywords: engineering surveys, karst, hydrological characterization, hydraulic structures,
Opachevka River.
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