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OpOHUM 13 YCrOBWiA YCTONYMBOTO Pa3BUTHS TEPPUTOPIN
SBMSAETCH ONTMMM3ALMS €ro BOAHOTO X03sicTBa. B aToi
cthepe GonblUOe BHUMaHWE YOENnsieTcs ONTUMM3aLMM UC-
Monb30BaHNS BOAHbIX PECYPCOB U YMEHBLUEHWIO €ro Hera-
TMBHOTO BMMSHUS Ha COCTOSIHUE OKPYXarLleh Ccpenbl.
YnpaBneHue BOAHbIMI PECypcami B TOPOACKMX YCMOBUSX
OCHOBaHO Ha aHamuae 9KOMOoro-, CoLMarnbHO-9KOHOMM-
YEeCcKoil CUTyaLuu, KOTOPbIA MOXET ObITb BbINOMHEH METO-
Aom aekannuHra. Llenbto paboTbl siBNsinach OUEHKa Mc-
MONb30BaHNS BOAHBIX PECYPCOB TEPPUTOPUM TOPOLCKOrO
okpyra — ropoaa bapHayna. B Bbibope oLeHuBaeMbIx no-
kasaTenei pyKOBOACTBOBANMCL NPAKTUYECKMMU MeXOyHa-
POAHbIMM PEKOMEHAAUMAMM, ANS aHanu3a MCnomnb3oBany
CTaTUCTUYECKN OOCTOBEPHbIE AaHHble. MMoka3aHo, 4TO Ha
MPOTSPKEHUM NOCNEOHNX NET 3KOHOMUYECKOE pasBUTME
TEPPUTOPUN OCHOBLIBAETCS Ha Oonee HWU3KMX Temnax pe-
CypConoTpedneHnst 1 YMeHbLUEHUN BO3AEACTBIS HA OKPY-
XatoLwyto cpeay. Mpu 3TOM YMCNEHHOCTb HaCeNeHus ropo-
[a B CPeOHeM 3a rof 0CTaeTcs MOCTOSHHOW, a ero Tpyao-
crnocobHass yacTb cocTaBnsieT HemHorm 6Gonee 60%.
Habniogaetcs cTabunbHas TeHAEHUMS yMeHbLLEeHUs 00b-
emMa 3abopa NpupoAHbIX BOA M3 BOAHBIX MCTOYHMKOB.
Tonbko yacTb 3abpaHHOI BOAbI MCMOMb3YETCH Ha ropoa-
CKME HyXabl, KONMYECTBO WCMONb30BAHHOM BOAbI B MO-
CregHue rofbl CHWKAETCS, 3HAYMTENbHO COKPaTWUNUCH
noTepu BOAbl NpW TpaHcropTupoBke. [lpocnexusaeTcs
TEHOEHUMS CHMKEHNS cOpoca CTOYHBIX BOA (3arpsiHeH-
HbIX, HEOHYULLEHHbIX, HEAOOHULLEHHbIX) B NMOBEPXHOCTHBIE
BOAHble 0OBEKTHI OT CTALMOHAPHBIX MCTOYHMKOB. CTPYKTY-
pa cbpoca CTOYHbIX BOZ MOCNEOHUX NeT ykasbiBaeT Ha
TEHAEHUMM YMEHbLLEHMS 0Bbema CTOKOB, COPOLLEHHbIX B
HakonuTenu, nons unbTpauuu, Ha penbed ¥ B NpUpoa-
Hble BOJHbIE 00BEKTBI. Obbem MOBTOPHO-

nocnefoBaTenbHOr0 BOLOCHAbXEHNs OCTaeTcsl MOCTOSH-
HbIM, OT KONMYeCTBa UCMONb30BAHHOM BOLbI €0 3HaYeHue
He npesblwaet 0,5%. PekoMeHLoBaHO Npu NNaHMpoBaHUK
BOZOOXPaHHbIX MeponpuaTuii obpallats 0coboe BHUMA-
HWEe Ha pa3BuTME NPUEMOB NOBTOPHO-NOCIEL0BATENBHOMO
BOAOCHaBXeHUs NPOMBILLNEHHOMO CEKTopa.

Keywords: water quality, water resources manage-
ment, negative impact reduction, decoupling method.

One of the conditions for the sustainable development
of the territory is the optimization of its water management.
In this area, much attention is paid to optimization of water
resources use and reducing its negative impact on the en-
vironment. Water management in urban environments is
based on the analysis of the ecological, social and eco-
nomic situation which may be performed by the decoupling
method. The research goal was to evaluate the use of wa-
ter resources in the territory of the urban district - the City
of Barnaul. In choosing the estimated factors, we were
guided by practical international guidelines; statistically
reliable data were used for the analysis. It is shown that
over the past years, the economic development of the terri-
tory was based on lower rates of resource consumption
and reduced environmental impact. At the same time, the
population of the city, on average per year, remains con-
stant, and its employable part is a little more than 60%.
There is a stable trend to reduce the volume of natural
water intake from water sources. Only part of the with-
drawn water is used for urban needs; the amount of water
used has been decreasing in recent years, and water loss-
es during transportation have significantly reduced. There
is a tendency to reduce the discharge of wastewater (pol-
luted, untreated, undertreated) into surface water bodies
from stationary sources. The structure of wastewater dis-
charge in recent years indicates a trend towards a de-
crease in the volume of wastewater discharged into reser-
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voirs, filtration fields, onto relief and into natural water bod-
ies. The volume of re-sequential water supply remains
constant; its value does not exceed 0.5% of the amount of
water used. It is advised when planning water protection

measures, to pay special attention to the development of
techniques for repeated and sequential water supply to the
industrial sector.
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BBepeHue

OpOHUM 13 YCNOBUI YCTOMYMBOTO Pa3BUTUS Tep-
pUTOPUN SBNSIETCH ONTUMM3ALMSA €ro BOGHOMO XO-
3qmcTea. B atoit cdepe 6onbluoe BHUMaHWe yae-
NAETCH  MCMOMb30BaHWID BOAHLIX PECYpPCoB U
YMEHBLLUEHMIO ero HeraTMBHOrO BIIMSHUS Ha COCTO-
SHUE OKpYXatoLlen cpedpl. YnpasreHue BOAHbIMM
pecypcamu B rOPOLCKUX YCMOBMSX OCHOBaHO Ha
aHanuae 3Konoro-, CoLManbHO-9KOHOMUYECKON CH-
Tyauum, KOTOpbIil MOXeT BbITb BbINOIHEH METOAOM
AekannuHra. TepmuH «decoupling» B nepesoge Ha
PYCCKUIA 03HAYaeT «paccornacoeaHuey. B npupo-
[0MOMNb30BaHUM KOHLUENUMUS AeKansiMHra npumMeHs-
€TCS NPU OLEHKe 3KOHOMWYECKOrO PasBuTUS Tep-
PUTOPUM, PECYPCOEMKOCTU 1 HAHOCMMOTO 3KONOTU-
Jeckoro yuep6a. MonoxutenbHbIn adekT npea-
nonaraeT JOCTWXEHWe 3KOHOMMYECKOrO pocTa Tep-
PUTOPMArbHO-NPOU3BOACTBEHHOTO KOMMMEKca npu
CHWXEHUM €ro pecypconotpebneHns u otpuua-
TENbHOMO BO3AENCTBUA Ha OKpyXatoLyo cpeay [1].

Llenbto paboTbl sBNSNack oLueHka 1cnonb3oBa-
HWS1 BOAHbIX pecypcoB ypboLeHo3a Ha npumepe
ropoackoro okpyra — r. bapHayna.

NS [OCTUXEHUS NOCTaBMEHHOW Lenu onpeae-
NeHbl crieaylolmne 3agaym:

1) paccMOTpeTb 3KOMOrMYeckoe COCTOSHUE
BOAHbIX PECYPCOB;

2) U3yunTb COLManbHO-IKOHOMUYECKWE MOKa3a-
TENW cUTyaLuu;

3) BbIMOMHMTL CTATUCTUYECKUA aHanmMU3 UMELo-
LMXCSH AaHHbIX, YCTAHOBUTb AWHAMUKY U3MEHEHUS
nokasatenei B paMkax MeToga AeKansmHra.

006bekTbl 1 MeTOAbI UCCNeAoBaHUs

OueHvBaemMble nokasaTenu Bbibupanu, pyko-
BOACTBYSACb NPaKTUY4ECKUMU pekoMeHZaLUsMU, n3-
NOXEHHbIMA B HALMOHANbLHOM CTaHZapTe no oue-
HWBaHWIO 3KONOrMYECKON 3(PGEKTUBHOCTM YnpaBs-
neHns okpyxatowen cpegon [2]. B kavectse wuc-
XOOHbIX AN aHann3a 1cnonb30Banu AOCTOBEPHbIE
AaHHble MuHucTepcTBa MPUPOAHBIX PECYPCOB M

akonoruu AnTaickoro Kkpasi, Cryx0 CTaTUCTUKK
(benepanbHoit no cybbektam PO u Tepputopu-
anbHoi) [3, 4]. Cratuctnyeckas obpabotka Bbl-
nonHeHa ¢ nomoLbto naketa nporpamm  Microsoft
Office Excel. MiccnegoBanus oxeaTbIBalOT nepuog ¢
2005 no 2022 rr.

B kayecTBe NpUOPUTETHLIX SKOHOMMYECKUX MO-
kasaTenei ans Tepputopuu r. bapHayna Obinu
PacCMOTPEHbl MHAEKCH NPOMbILISIEHHOTO MPOU3-
BoacTea. CornacHo npasunam Poccrata aTu noka-
3aTenu BbipaxatoTCs B MPOLEHTaX K npegplayLyemy
neproay M OTpaxarT CUTYyaLMI0 B NOCTOSHHBIX Lie-
Hax. CoumanbHas cocCTaBnswLwas onpeaensercs
YNCIMEHHOCTLIO MOCTOSIHHOTO HaceneHns B ropoge,
B CpeaHeM 3a rog u TpyaocnocobHOro, 3aHATOro Ha
BCEX rOPOACKMX NpeanpuaTuax. [ns oueHku Bnns-
HWS1 Ha KQ4YeCTBO OKPYXatoLLei cpedbl (konoruye-
ckas cocTansioLiasi) Obinu BblOpaHbl NokasaTenu
3abopa BOAbI M3 PasfNYHbIX BOAHLIX UCTOYHMUKOB,
cbpoca CTOYHbIX BOA B HAKOMUTENW, Ha nons
unbTpaumm, penbed), 0T CTauMoHapHbIX UCTOYHU-
koB, 6€3 OUMCTKM, HEROOUMLLEHHBIX U Ap. Kpome
TOro, paccmaTpuBany nokasaTenu  MOBTOPHO-
nocrneaoBaTeNbLHOr0 BOAOCHAOXEHUS.

Pe3ynbTathbl uccnegoBaHuUi u UX obecyxaeHue
BogocHabxeHne ropofckoro okpyra — ropoga
BapHayna ocywectBnsetcs 3a CYeT WCTOYHUKOB
MOBEPXHOCTHBIX U NOA3EMHbIX B0, obecneynsaeT
MUTLEBbIE U XO3ANCTBEHHO-ObITOBbLIE HYXAbl, 3Ha-
yuTenbHas Yactb (45%) TpaTutca Ha noTpebHoCcTH
nNpon3BoACTBa. [opoa UMEET TUNOBbIE COOPYKEHUS
Mo OuYMCTKE M 0Be33apaxuBaHui0 BOAbI, OCYLLECTB-
NAETCA MOHUTOPUHT 3abupaemon Boabl U copachbl-
BaeMbIX CTOYHbIX BOA MO 06BEMY U KA4YECTBEHHbLIM
nokasatensaM. Ha Tepputopun ropofckoro okpyra
12 pecroHAeHTOB, UMEILLMX paspeLLeHnst u ycTa-
HOBIEHHbIE NUMUTBLI Ha COPOC CTOKOB B BOAHbIE
00bekTbl. YacTb npegnpusaTuii OCyLLECTBASET BO-
[00TBEEHNE MPOMBILLNEHHbIX BOg Be3 04ncTku B
KaHarnu3aLmMOoHHY0 CeTb ropofa Ha OCHOBaHWUK [0-
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rosopa ¢ OO0 «bapHaynbckuin BogokaHany. po-
MbILLSIEHHBIMW NPeanpuATUAMU paspabaTbiBaioTcs
W BHEOPSIOTCA MeponpusiTUS, HanpasneHHble Ha
YMEHbLUEHWe aHTPOMOreHHOW Harpy3ku Ha ropop-
Ckue BoaHble 00bekTbl [5]. Tem He mMeHee Ha npo-
TsKeHun nocrnegHux net (2013-2022 rr.) B oueHke
knaccoB kavectBa Bog pek Obb 1 BapHaynka Be-

NINYNHON  YAENbHOTO KOMOMHATOPHOMO WHAEKCa
Nepuoamnyeckn oTMeyaeTcs Nepexod B cocedHue
NOAKNACcChl «OYeHb 3arpsi3HeHHas rpsisHasy,
MPUOPUTETHbIE AHTPONOTEHHbIE  3arPA3HUTENM
Keneso obuee, HedTENPOAYKTbI, (PEHOMbI NETYUME
[6]. Tpadhmyeckas nHTepnpeTaums cobpaHHbIX AaH-
HbIX NpeAcTaBneHa Ha pucyHkax 1-3.
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Puc. 2. Cmpykmypa c6poca cmoyHbIx 800:
1 - 8 Hakonumenu, nons hunbmpayuu, Ha penbeg, moic. m3 x 10-;
2 - 8 npupodHble 800HbIE 06BekmbI, mbic. M3 x 104;
3 — 3aepsi3HeHHOU (HeoYuuieHHoU, HedooYuweHHol), % om ucnonb308aHHOU

2018 2019 2020 2021

. 140 -
E
120 4 g )
- 100 72R2-0,0636 == Tl
S o800 e 1
i 60 = e ———2
R?=0,4914
: 40 MonnHomuanbHas (1)
i 20 -
: MonvHomMuanbHan (2)
_5': 0 —r r 1 1. 11 1. 1.1 1. 1. 1. 1.1 7 1711

$ O N D O 9 AN

Q7 O OB OB & O O N &

AT ADT AT AT AR AT AR AR AR

Puc. 3. CoyuanbHo-3KOHOMUYECKUe nokazamenu:
1 - qucneHHocmb HaceneHus 2. bapHayna, yenosek x 10
2 - uHdekc npoMbIWIeHHO20 npouzeodcmea, %
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[IMHamvka M3MEHEHNS AaHHbIX NOKa3bIBAET, YTO
Ha NPOTSHXKEHUM paccMaTpuBaeMoro nepuoga noka-
3aTeny WHOEKCOB MPOMBILIEHHOMO NPOWU3BOACTBA
(puc. 3, rpachuk 2) M3MEHANNCL HEOAHO3HAYHO, 6e3
3aMETHOTO MOBBILIEHWUS MW CHWXKEHUS. Tpn 3TOM
YNCNEHHOCTb HaCeneHMs ropogda B CpeaHeM 3a rog
0CTaeTcs NocTosiHHOW (puc. 3, rpadumk 1), a ero
TpyZocnocobHas 4acTb COCTaBNSET HEMHOMUM 6o-
nee 60%.

Habniopaetcs crabunbHas TEHAEHUMS CHKe-
HWA KOMYeCTBa NPUPOAHbIX BOA, 3abupaembix 13
BOAHbIX UCTOYHUKOB (puc. 1, rpadmk 1). Tonbko
yacTb 3abpaHHOW BOAbl WUCMOMb3YeTCH Ha ropod-
CKME HyXAObl, €€ KONM4eCcTBO B MOCredHue rogpl
CHuxaeTcs (puc. 1, rpadmk 2), 3HaYUTENBHO COKpa-
TUNUCb NOTEPW BOAbI NPU TPAHCNOPTUPOBKE (MpaK-
TUYeckn B 3 pasa).

lMpocnexuBaetcs  cTabunbHas — TeHOEHUWS
YMeHbLUEHNS 06beMa 3arpsi3HEHHbIX CTOYHbIX BOZ,
cbpacbiBaeMblX CTaLMOHAPHLIMIA WUCTOYHWKaMM B
NOBEPXHOCTHble BOAHble 06bekThl B nepuog 2005-
2014 rr. (puc. 1, rpadwk 3), MUHUManNbHOE 3Haue-
HWe Habntogaetcs B 2014 r. B nocnegyowme rogpl
HapyLaeTcs COMOCTaBUMOCTb AaHHbIX B OLEHKE
atux nokasatenen. C 2016 r. cTpykTypa cbpoca
CTOYHbIX BOA YKa3blBAET Ha TEHAEHLWW yMEHbLLe-
HWUSt 0O6bemMa CTOKOB, COPOLLEHHbIX B HAKOMUTENM,
nons unbTpaumm, Ha penbed (puc. 2, rpaduk 1) n
B NPUPOAHbIE BOAHbIE 00BEKTHI (pUC. 2, rpaduk 2).
HabniopaeTcs TeHAEHUMS CHUXeHMs copoca ropo-
[OM 3arpsi3HEHHON, HEOUMLLEHHOW, HEA00YNLLEH-
HoW BoAbl (% OT MCMONMb30BAHHOIO KONMKUYECTBa
(puc. 2, rpagmuk 3). OObem NOBTOPHO-
nocrneaoBaTensHor0o  BOAOCHabXeHWs  ocTaeTcs
MOCTOSIHHBIMK (puc. 1, rpadmk 4), oT KonnyecTsa
NCMONb30BaHHON BOMbl €ro 3Ha4eHWe He NpeBsbl-
waet 0,5%. C yyeTom nporHo3a Ha OCHOBE MfaHOB
COLMarnbHO-3KOHOMMYECKOTO  pasBUTUS  peroHa
Antaickoro kpas go 2035 r. npu BEpOSITHOM CO-
KpaLLeHUM HaceneHms UCMomnb30BaHNe BOAHbIX pe-
CYPCOB Ha NPOW3BOACTBEHHbIE LieNn MOXET yBenu-
4nTbest NouTh Ha 50% [7]. B aTux ycnosusx paspa-
BoTka M BHeApeHue LUMKMNoB 0BOPOTHOTO BOAO-
CHaOXeHWs OCTalTCS NepCrnekTMBHLIMU HanpaBne-
HUAMK, TaK KaK OHU MO3BOMNSIOT CHU3UTL UCMONbB30-
BaHWe CBEXEW BOAbI HA NPOM3BOACTBEHHBIE LIENM U
PELLMTb BaXHbIE 3KONOryeckme npobnemsi.

3aknyeHue
AHann3 nMeroLWwmxcsa CTaTUCTUYEeCKn JOCTOBEP-
HbIX AaHHbIX ANnsi . bapHayna ykasblBaeT Ha CHu-
XEHME (MK COXpaHEHWEe Ha MOCTOSHHOM YPOBHE)

nokasaTenen 9KONMOrMYeCcKon NepPeMEHHON npu Cco-
XpaHEHUM Ha NPEXHEM YPOBHE 3HAYEHMIA SKOHOMM-
YECKOW, YTO CBMAETENLCTBYET O MPOSIBMIEHNN TEH-
AEHLUMM MONOXMTENbHOMO 3dhbekTa AeKannuHra.
OTO 03HAYaET, YTO IKOHOMMYECKOE pa3BuUTHE Tep-
pUTOpPUM TOPOACKOro OKpyra — ropoga bapHayna
OCHOBbIBAETCS Ha CHWXEHUM ero pecypconotpeb-
NEHNST U OTPULATENBHOTO BO3LEMCTBUS HA OKPY-
XaloLyro cpegy. TeM He MeHee npu NnaHnpoBaHUK
BOJOOXPaHHbIX Meponpuatuii Heobxogumo obpa-
WwaTtb 0coboe BHUMaHWe Ha pa3BuTE NPUEMOB MoO-
BTOPHO-MOCNEA0BATENBHOMO BOAOCHaBXEHUS
MPOMBILLNIEHHOTO CeKTopa.
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