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MOHHUTOPHUHI U HUPPOBU3ALIUA MPOLECCA JOBbIUN IECYAHO-
I'PABUMTHOM CMECH HA IOMMAX PEK IO)KHOI'O KBIPTBI3CTAHA

B macmoswyeii cmamve npueedenvi pesynvmamvi MOHUMOPUHEA, U  CO30AHUS
971eKMPOHHOI 6a3b1 OAHHBIX NO 000bIYE NECUAHO-CPABGUIHON CMeCU 8 NOUMAX 2OPHBIX DEK,
PACRONIOJCEHHbIX HA  102e  pecnyOnuku. [[na 000CHO8AHUA MEXHUYECKUX peuteHul no
yupposuzayuu UCNONL308AHBI AIPOPOMOKOCMUYECKUE MEMOObl CbEeMKU, OUCMIAHYUOHHOE
sonoupoeanue u I'UC-mexnonozuu na oaze niamepopmor ApxI'UC. J{ns nonyuenus yughposoii
Mmooenu  penvegpa ucnonvzosana cvemxka Ha bBILJIA.  Pesynsmamer pabomuvr  mo2ym
UCNONB306AMBCAL 0151 U3YYEHUs 0ePOPMAYUOHHBIX NPOYECCO8 8 npoyecce 000bIYU NOTIMEHHBIX
NeCUAHO-2PABUTIHBIX  MAMEPUANIO8, OYEHKU 3aNACO8 6OOHBIX pecypcos, a maxxice OJis
MOHUMOopUH2a U NPeoOmMEPANjeHUs 2e03K0N02UYECKUX PUCKOE.
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AdPOPOMOKOCMUYECKASL  CHEMKA, NECYAHO-2PAaBUTiHbIE  OMIOJCEHUs, YUPPoeas Mooensb
MecmHocmu

Kannpibaes Hypnanbexk Ap3piMaMaToBUd, T.M.K., ara m.K.,
[Tandunenko TatesiHa ["aiipaToBHa, CT. MpenonaBareb,
Epremosa I'ynmaan, marucrp,

Kynycanuesa AiixxkapkbiH KeacnHOeKOBHa, aCTIMpPaHT,
Ouckuil TEXHOJIOTHYECKUN YHUBEPCUTET

TYIITYK KbIPTbI3CTAHJIBIH JAPBISLIA PBIHBIH KAMBIIMAJIAPBIHIA
KYM-IIAT'BLI APAJTAIIIMAJIAPBIH KA3BIIT AJIYVY NPOOECCHUHE
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Maxanaoa DpecnyonuKanvin myumy2yHoe AHCQUAUKAH 0apwisIapObIH
HCAUBLIMANAPLIHOA KYM-UALHIN APAIAUMACHIH KA3bIN 1YY OOIOHYA MOHUMOPUHEOUH JHCAHA
NEKMPOHOYK — MAANLIMam — 0Q3acvlH  MY3YYHYH — HCOIUBIHMBIKMAPS!  KeIMUPUILEH.
Canapunmewmupyy  0010OHYA  MEXHUKANBIK — yeuumoepou neeuzooo  yuyn Apx['HC
nramgpopmacwinsin  6azaceinoaesr ' UC-mexuono2usnap, aspoghomorocMocnyK CypomKo
mapmyy sIKMAAApsl, APATLIKMAH 30HOUPIOO KOIOOHYNOY. Penvedpmun canapunmux Mooeaut
anyy yuyH yukyucyz yuyyuy annapamma (YYA) cypemke mapmyy ronoouynean. Huimun
HAMBLHACANAPBL  AHCAUBLIMA  KYM-UIASHIT YOKMONOPYH KA3bIN  AAyyoacsl 0eqhOpMayusivIK
npoyeccmepou U3UI000, Cyy pecypCmapbiibi 3aNACMAaPbIH 0AAI00 HCAHA 2€0IKOIOCUNBIK
MOOOKENOUKMEPOU KOZOMONOO6 HCAHA ANOBIH ANIYY YUYH KOJOOHYY2A CYHYULMALAM.

Heeuzeu  cozoep:  eudponoeusmeix  mouumopumne,  canapunmewmupyy, 1THC
MEXHON0UANAPYL,  AIPOPOMOKOCMOCIYK — CbEMKA,  KYM-Ulacbll  KeHOepu, — QiMAaKMbIH
CAHAPUNMUK MOOeTU
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Ergeshova Gulshan, Master's degree,
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MONITORING AND DIGITALIZATION OF THE SAND-GRAVEL MIXTURE
EXTRACTION PROCESS IN THE FLOODPLAINS OF THE RIVERS OF
SOUTHERN KYRGYZSTAN

This article presents the results of monitoring and creation of an electronic database on
the extraction of sand-gravel mixture in the floodplains of Mountain Rivers located in the
south of the republic. To substantiate technical solutions for digitalization, aerial
photography methods, remote sensing and GIS technologies based on the ArcGIS platform
were used. 1o obtain a digital relief model, UAV photography was used. The results of the
work can be used to study deformation processes during the extraction of floodplain sand and
gravel materials, to assess water reserves, as well as to monitor and prevent geoecological
risks.

Key words: hydrological monitoring, digitalization, GIS technologies, aerial
photography, sand and gravel deposits, digital terrain model.

Beenenne. CocTosiHME OKpYXKArOIEH Cpeabl sIBIETCS OJHUM M3 INIABHBIX (PAaKTOPOB
yCTOHUMBOTO pa3BUTHs. B HacTosiiee BpeMst BO BceM MUpe HaOMIOaeTcst Takask KapTUHA, YTO
CTpEMJIEHHE K HKOHOMHYECKOMY OJarornoylyduro NPUBOIUT K UYPE3MEPHBIM TEXHOT€HHBIM
Harpy3kam, PUPOAHBIE SKOCUCTEMbI MOJBEPrar0TCs MAcIITaOHOM Aerpafalii, UCTOLIAOTCS
3aIachl MOJIE3HBIX UCKOMAEMBIX.

B Hacrosimee Bpemst noOsrva necuano-rpasuiiHoi cmecu (III'C) Benercs nmpakTHuecKku
BO BCEX rOpHBIX pekax Kbipreizcrana, ocobeHHO MHTeHCUBHO B pekax Uyii, Kok-Apt, Kapa-
Hapnisi, Kapa-Yukyp u Cox. Haunnas ¢ 2019-rona npasutenbcTBO KbIpro3ckoli pecmyOnnku
ITocranoBnenust Ne43 cMArYnII MOPSIIOK PETUCTPALMH MPaB Ha OObIUY MeCYaHO-IPaBUITHON
CMECH, MpPEeNOCTaBUB 3TO MPAaBO MECTHBIM OpraHaMm BJIACTHU B JIMLE PalOHHBIX
anMuHucTpanyii. [Tocne oTMeHbI JHLIEH3UH Ha IPAaBO HEIPOIOJIb30BAHUS YHACTHIIUCEH (DAKTHI
CTHXUIHOHN HOOBIMY CTPOUTENBHBIX MAaTEPHAIIOB Ha MoiiMax pek. llpudem noOprya mose3HbIx
HCKOTIAEMBIX BEAETCSl B HEMOCPENCTBEHHON ONM30CTH OT HACEJEHHBIX IYHKTOB, CO3JaBast
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Yyrpo3y BO3HUKHOBEHMA 4pe3BblyaiHbIX cuTyauuii [15]. Takum o6pa3om, uccnegoBaHue
HeraTMBHbIX (HaKTOPOB, CBSi3aHHbIX C fJo6blbol MMIC B peyHbIX GaccellHax SBNAseTCS
aKTyanbHOW Npo6/ieMoin 1 cnocob6CTBYeT K NpefoTBPALLEHUI0 U NPOGUNAKTUKE NPUPOLHbIX
KaracTpodg.

BBMAy OrpaHMY4eHHOCTU MPUPOSHbLIX PECcypcoB B MOC/MefHee BpPeMsA BCe ualle
nojsepratoTca K pa3paboTKe MONe3Hble WMCKOMaemble, pacrosioXeHHble B MNoMax pek u
BOLOXO3ANCTBEHHbIX 0OBLEKTOB. VIHTepec K pekaM OOBACHAETCA TeM, 4YTO reo/ornyeckoe
MPOUCXOXAEHNA an/iloBUSA CBA3AHO C AeATENbHOCTbI0O MOTOKA PEKM W CKanInBarTCA MMEHHO
B novimax pek (puc. 1).

YcnoBHble 0603HaYeHUs:

anntBUN pycnoBoi
-annowBUN NONUMAHHBIN

aJlioBUn CTapVI‘-IHbII7I

KOpeHHble nNopoabl CKNOHOB
W aHa PEeYHOU NOTUHBbI

YypPOBEHb BOAbLI BO BpeMSA
nonoBoAbs

Puc. 1. Cxema pacnofioXXeHus afitoBUanbHbIX OT/IOXEHWIA B NONME peKu

O6beKTOM WCCNefoBaHNA ABNAOTCA peYHble MOWMbI Y BOAOTOKM, B KOTOPbIX BefyTcCs
fo6blya necyaHo-rpaBUinHON CMecH.

Llenblo Hay4yHO-uUCCnefoBaTEeNbCKMX PaboT fABNAETCA MOHMTOPUHI npouecca 3abopa
MrC Ha pycnax pek v BOAOTOKOB AN AafbHewen uuppoBmn3aLum n CHUXKEHNA HEraTUBHbIX
nocneacTeuii A06bIYN.

MeTofbl M MaTepuanbl MWccnefoBaHWn. B uenax HacToAwMX MCCNefoBaHUAX
MCNONb30BaHbl aHaIMTUYECKNE N TeopeTUYeckmne MeTofbl 0606l eHNs NHOPMaLUK, a TaKkxe
reoMHpopMaLoHHble TeXHONOrUN. [N8 N3yYeHUs reo3KoN0rnyeckom cutyalmm coBepLleHbl
aKcneAuUMOHHbIE noe3gkun B pekn Kypwab, Accel, Kyrapt, Kapa-YHkyp n Kapa-Aapbis,
pacnonoxeHHolX B HOXXHOM Kbiprbi3cTaHe. B uUenax wu3yyeHWsa COCTOHWA pycna pek
NCnosib30BaHbl a3pOPOTOKOCMMYECKME N TOMOreofe3snyeckme MeTofbl CbeMKWU. Lintposble
Mofenun penbeda nobepexos PeKn nonyyeHbl adpoPoTOCbeMKOA B6ECMNIOTHLIM NeTaTeNbHbIM
annapatom (BMJIA) mapku DJI Matrix 300 RTK c kamepoi Zenmuse P1 35 mm.
MeTogMuyecKne OCHOBblI WUCCNEAOBAHMA  HEraTUBHLIX  (PAKTOPOB  A0ObLIYM  MONE3HbIX
McKoMaembIX Ha pycnax pek n3foxeHbl B paboTax [1-7].

Pe3ynbTaTbl uccnefoBaHuii. Ha ocHoBe cbopa u cuctematmsaymm uHpopmaymm o
mMecTax M obbemax 3abopa necyaHo-rpaBUinHOro mMatepuana B pekax Kok-ApTt n Kapa-YHKyp
NOEHTUMOULUPOBaHbI HeraTuBHble (PaKTopbl L0ObIYM NecYaHO-rPaBUMHON CMeCU Ha BOAHYHO
aKocmcTeMy. BbIsIBNEHO, UYTO MHTEHCMBHbIN 3a6op MIC n3 pycen pek NPUBOAUT K LOHHOWN
JeopMauun, BeNMUYMHA KOTOPOW AOCTMUraeT [0 2-3 MeTPOB HWKEe TUAPOTEXHUYECKOro
nopora Ne6 Ha peke Kok-ApT (puc.2).
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Pycno pekn KyrapT ¢ ToukamMu kapbepoB pa3paboTku Mrc

Macwra6 1:75 291

CNOBHbIE 0603HaYeHNA
pexa
N o Aamba: H6eperosaliUTHas nonoca
| 3aBopg MrC

2 3 CTO pekun
Kapbepbl
OnacHble 30HbI
OnacHble 30Hbl BEPX
OnacHbIe 30HbI H13

MnotunHa

MpomMeXxyTouHbIe Bepx; MPoMexyTouHble H13

i
i

i

v

3

[e] Mopor 5 Bepx; Mopor 5 H13
.

4 Camas onacHas 30Ha Bepx
v

Camas onacHas 30Ha Hi3
n ANOHCKNIA MOCT Bepx; ANOHCKWIA MOCT HU3
A LIMPOKOE Pycno Bepx

Y WMPOKOE PyCcno Hu3

K npoekTy "OnpefeneHve HeraTUBHOrO BO3A4eCTBUS MHTEHCMBHOrO 3a6opa
necyaHo-rpaBUMHOTO MaTepuana U3 pycen peku BOAOTOKOB
PeKorHocUMpoBOYHAs Nnoe3fka Ha KyrapTcKylw nnoTuHy

Puc. 2. Kapta-cxema y4yacTka peku Kok-ApT OT ANOHCKOro mMocTa 40 MOCTa

blHTbIMaK, MOCTPOEHHas C Nomowbi uUupposoit nnatgpopmbl ApxFMC. B pamkax
npoekta «OnpegefieHNe HeraTMBHOINO BO3JENCTBMA WHTEHCUMBHOrO 3abopa necyaHo-
rpaBUMHOrO Matepmana W3 pycesl pek W BOLOTOKOB» B TeyeHue 2023-2024 rr. cunamu
COTPYAHUKOB Kagefpbl "'eonorns nonesHbix nckonaembix OwWTY 6bin U3yyeHbl pyCcnoBble
npoueccol B pekax Kok-ApT 1 Kapa-YHkyp. HabnwoLeHus kacaincb, B OCHOBHOM, U3MeHEHUS
rNyo6uHbl peyHoro pycna (AOHHOW 3p0O3MKM) B CBSA3M C pacluMpeHuem cdepbl paspaboTKu
necyaHo-rpasuiiHonn cmecn (MIFC) u ynpoweHneM O(OPMIEHUA  paspeLunTeNbHbIX
[LOKYMEHTOB Ha pa3paboTKy BO30OHOBNSEMbIX pecypcoB. OgHUM U3 (haKTOPOB, NPUBEALIUM K
yrny6neHuo [LOHHOW 3po3uun, SABNAETCA 6ECKOHTPONbHOCTb oT6opa MIC B pycnax pek.
MpoBefeHHble MHCTPYMEHTaNbHble 3aMepbl NoKasanu, YTo CpefHU KO3IPMULMEHT YKIOHA B
nccnefoBaHHOM y4yacTke coctasnseT 8,5M/KM. Bcero pasHOCTb NpeBbIWEHUA MO BbICOTaM
(pa3HOCTb abCO/MIOTHBIX BbLICOTHBIX OTMETOK) MeXAy rugpopacnpefennTe/isHbiM Y3/10M
0KO0/I0 MOCTa bIHTbIMAaK 1 ANOHCKMM MOCTOM cocTas/ifgeT 206 MeTpoB.
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[JanoHenlwee ob6cnefloBaHMe yyacTKa Peku W aHanu3 6bl1 MPOBefeH MNOCPefCTBOM
cbeMkun gpoHom (BMJIA) wmapkm  DJI Matrix 300 RTK, wuMewWwum pacLimMpeHHble
BO3MOXHOCTUW UCKYCCTBEHHOTO UHTennekta (M) 1 ocHalLeHHbIA CUCTEMON 0BHapYXeHUs 1
No3NLNOHUPOBAHUA B 6 Hanpas/ieHnAX. A3podpoToCbeEMKA MO3BOAMUA MOMYUYNTb HECKO/bKO
MOJeneid NOBEPXHOCTU, aHa/iM3 KOTOPbIX MO3BONAT CYAWUTb O COCTOSIHUWM PEYHOro AHa B
aKTya/lbHOM pexxume BpeMeHu (puc.3).

Puc.3 AspotoTtocbemMka yyacTka pekn Kok-Apt Ha BIMJ1A mapku DJI Matrix 300 RTK

AHanu3 (OTOCHUMKOB, cfAenaHHblx Ha bBIMJIA no3Bofna  BbISBUTHL CledyoLime
3aKOHOMEPHOCTM pPYyCcnoBbiX gedopmaumnii. Jobbivya MNIC B nolimax u pycnax peku npuBoanT
K pa3BeTB/IEHUIO pycna peku. M3-3a pa3BeTBNEHUS [HA PeKU, pPyCc/io Mef/leHHO npeBpaLliaeTcs
B noiimy. Ha nepsbiii B3rnsag, gedopmaums AHa MOXET Kas3aTbCA HE3HAUYMTENbHOW, HO
MOCTENEHHO PYCNO CWUAbHO U3MeHUTCA. Mpy 601bLIOM NOTOKE NPUTOKA Bofda LeWCTBYET Ha
[OOHHYI0 MOBEPXHOCTb pPaBHOMEPHO, a cnabble MNOTOKM KakK Obl  Mpope3atoT  Lesb,
CNoco6CTBYHOLWMI K YBEIMYEHNIO AOHHON fehopmaumn. CpeaHerofoBas BeMYUHA LOHHOW
nnn 6eperoBoii 3p03nUN MOXET UCUUCNATLCS CaHTUMETPaMM, HO B TeYeHMe HECKOJIbKUX neT
MOXeT MNPUBECTU K CUbHbIM Npeobpa3oBaHMAM pycfia peku, AocTUras 3HavyeHuin [o
HecKonbkux MeTpoB. CnefoBaTeNbHO, W3y4YeHWe pPYyCnoBbIX Aedopmauynin - Tpebyet
CUCTEMATUYECKMX MHOFONETHUX HabNOLEHNIA.

MpoBefeHHbIn € nomMmouwblo cepBuca Google Earth aHanM3 nokasbiBaeT, 4TO
paclwupeHne pycna ydvacTka peku B pailoHe AMOHCKOro MocTa MMeeT CUCTeMaTUyecKui
xapakTep. CNyTHUKOBbIE CHUMKWN pa3HbIX fieT [0Ka3blBalOT, YTO B pe3ynbTaTe 06pa3oBaHus
3aTopa W CYXXeHusi, co3jaBLuelica B XOf4e CTPOUTeNbCTBa MOCTa, Y4acTOK PeKu B BEPXHEM
TEeYEeHUW A0 MOCTa 3a nocnegHue 8 neT 3HaUMTeNbHO pacwupuncs (puc.4).
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Puc.4. CnyTHNKOBbIe CHUMKM y4yacTKa pekn Kok-ApT B pailoHe AMOHCKOro MOCTa,
faTtupoBaHHble ¢ 2015 no 2023 rr.

C TOYKM 3peHua ungposmsaumm aobbium MIC B nolimax pek npumeHeHune M'NC -

TEXHONOIMMA OTKPbIBaeT HOBble MepcrnekTusbl. Co3faHue CceTn Treofe3nHecKUX CTaHuui,
MHTerpupoBaHHbiXx B MC, obecneymMBaeT MNOCTOSHHOE OTCMAEXWBaHWe Aedopmaunini Ha
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pycnax u B OeperoBblX 30HaX. OJTH CTAaHUUH NPEAOCTABISAIOT TOYHBIE JaHHBIE O
BEPTUKAJBHBIX W TOPH3OHTAJIBHBIX CMEINEHUSX, IO3BOJISAS OINEPATUBHO pearupoBaTh Ha
U3MEHEHHs. OTH K€ CTaHLUWH MOTYT KOHTPOJHPOBATh OOBEMBI HOOBIYH, MPOU3BOIS
Mapkweiinepckue u3MepeHus. OcHameHHe HaOMIOMATENbHBIX  CTAHIMHA  «yYMHBIMID

JaTYNKAMH ~ TIO3BOJHJIO Obl aBTOMATHYECKH COCTABISTH OTYETHbIE JOKYMEHTBI IIO

HEZIPOTIOJIb30BAHHIO.

IIo pesynbraTaM OLIGHKM HETaTHBHBIX (PAKTOPOB AOOBIMH  IMECYAHO-TPABHHHOTO
MarepHuaia B pyciax pek pa3padoTaHbl U PEKOMEHAOBAHBI K MPAKTHYECKOMY HCIOJIB30aHUIO
WH)KEHEPHO-TEXHUYECKHE MEPOINPHUSTHS IO MPEJOTBPAIIEHHIO HETaTUBHBIX ITOCIEACTBUN
n0ObIUY MOJIE3HBIX UCKOTIaeMbIX [8,9].

3akmouenue. B pesynbrare HMHCTPYMEHTAJIbHONW OLCHKH XapaKTEPUCTHUK peK
pa3paboTana udppoBU3NPOBAHHAS JIEKTPOHHAs 0a3a AaHHBIX Ha Oaze miardopmer ApxI UC,
KOTOpas TO3BOJSIET aBTOMATHU3MPOBAHHO MPHHUMATh PELICHUS 10  YIPABJICHHUIO
NPUPOAOIIOIB30BAHUEM U MPEIOTBPAIIATh YPE3BbIUAIHBIE CUTYAL[MH B PEUHBIX OacceiHax.

Hcnonb3oBaHNE COBPEMEHHBIX TEXHOJOTHH AUCTAHIMOHHOTO 30HAMPOBAHUS, BKIFOYAS
CIYTHHKOBBIE M300pa)KEHHsI, TO3BOJISIET MOJIy4aTh BBICOKOTOUYHBIE aHHBIE O Tomorpapuu u
U3MEHEHHsSX B TMPHPOOHON cpeme. DTO AaeT BO3MOXKHOCTb OOHAPY)KMBATh W3MEHEHHS B
OeperoBhIX 30HaX Ha PAHHUX CTATHUSIX

UcnonezoBanne I'MC-texHonornii B MOHUTOpPHHre paedopManuii Ha pycliax H
OeperoBeIx 30HAaX peK M BoOAoeMOB KrIprel3cTaHa SBISETCS KIFOUEBBIM 3JIEMEHTOM
3¢ EKTUBHOrO yIpaBICHUS BOJHBIMH PECypcaMy. IDTOT MOAXONI HE TOJBKO oOecrednBaeT
OTIEPaTUBHOE pearupoBaHHE Ha W3MEHEHHsI B NMPUPOIHON Cpene, HO TaKKe CIOCOOCTBYET
yCTOHYNBOMY Pa3BUTHIO PETHOHA B LIEJIOM.
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WH®OPMAIIAOHHAS BE3OITACHOCTH B 2IIOXY IIU®POBOM
TPAHCOOPMAIUN: OIIBIT U CTPATEI'HYECKUE PEINEHUA
JJIA KbIPT'BI3CTAHA

B cmamve ob6cyscoaemen 6  ycnosusx cmpemMumenvHO20 pazeumus  yuppoesix
mexHoa02Ui U pocma Kubepyepo3 uHGOpMayuoHHdas 6e30NaAcCHOCMb CIMAHOBUMCS OOHOM U3
npuopumemneix 3a0auy  ons Keipevizckoti  Pecnybonuku. Cmamssi noceésujena ananusy
meKyujeeo COCMOAHUA UHPOPMAYUOHHON 0E30NACHOCMU 6 CMPAHE, BbIAGIEHUI) OCHOBHYIX
86130608 U Y2p0O3, A MAKNHCE PA3PAdOMKe CIMPAMELUYeCcKUX PeKOMeHOayuil Oisl YKpenieHus
3auumuvl  KpUMu4eckoil UH@PPACMPYKMypsl U  NOGLIUIEHUST YPOGHS  KUOEPSPAMOMHOCHIL.
Paccmampusaromes mepui, npeonpunumaemvie Kvipevizcroii Pecnyonukoii ons obecnevenust
UHPOPMAYUOHHOT 6E30NACHOCIMU, GKIIOYAS COBEPUIEHCMBOBAHIE NPABOBOT Oa3vl, 8HEOpeHle
COBPEMEHHBIX ~ MEXHON02UH, Pa3eumue CUCMeMbl  MOHUMOPUHEA U  MENHCOYHAPOOHOE
compyonuyecmeo. B pabome  npeocmaeneHvi  HPEONONCEHUs!  NO  YAYYUIEHUIO
00pazoeamenbHblX NPOCPAMM U NOO20MOBKU KAOpo6 6 cehepe kubepbesonacnocmu. mu
Mepbl NPU3BAHBL HOBBICUMb YCMOUYUBOCIb HAYUOHWILHOM CUCHIEMbI 3alyumyl UHGOpMAyUL U
CHOCOGCMBOBAMb  O0NCOCPOYHOMY — PA36UMUI0  CHIPAHbL 6 YCI08UAX — YuPposoii
mpancgopmayuu.

Kntouesvie cnosa: ungpopmayuonnas 6e30nacHocms, Kubepy2possi, KpUmuyeckdas
uHpacmpykmypa, KubepepamMomHocms, 3aKOHOOAMENbHbIE UHUYUAMUGH], MEHCOYHAPOOHOE
compyonuyecmeo, yughposas mpancghopmayus, Keipevizemar.
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