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B3AEMO3B'I30K MK 3ATAJIbHUMHU TA EOEKTUBHUMHU BOJOHENPOHUKHUMU
MOKPUTTAMH MIJ YAC MOJEJIIOBAHHS JI0II[0BOT'0 BOJJOBIIBEJAEHHA

Ha mpukuani sxutinoBoro kBapraiy mo Byi. IlInpoxiif y JIbBOBI migTBEpkeHO BaXIIMBICTh MOALTY 3aTATBHUX BOJOHETIPOHUKHUX
MIOKPUTTIB Ha HaNpsMY NpHEIHAHI IO MiChKOI KaHaNi3aniiHOI Mepexi (eeKTHBHI), BOXOHSTIPOHUKHI TOKPUTTS Ta HEe MPUEIHAH] BO-
JIOHETIpOHUKHI NOKpUTTs. Ha mizfcraBi aHami3y Ta y3aralbHEHHS pe3ylbTaTiB IOCIiKeHHS MikpopaiioHiB Jlersepa (CIIA) (Alley &
Veenhuis, 1983) Ta tepuropii Mapion Kaynti (CIIA) (Yang et all., 2011) oTpumMaHO y3arajabHEHI CTEIEHEBI 3al€KHOCTI JaCTKH
€(EKTUBHUX BOJOHENPOHUKHHUX HOKPHUTTIB P BiJl YACTKH 3arajlbHUX BOJOHENPOHUKHUX HOKPHTTIB Py I XKUTIOBOrO KBapTaIy
o Byn. Iupoxiit y M. JIbBOBI BUKOHAHO TOCTIHKEHHS PO3IIOUTY THIIIB IMMOKPUTTS 332 TphOMa METOaMU: KaMepalbHUI aHalli3 po3-
TIOJILTY TIOBEpXOHb 33 THUIAMH HOKPUTTS Ha 0a3i CyIyTHUKOBUX 300payKeHb MICIIEBOCTI; HATYpHE OOCTEKEHHS TEPUTOPil KBapTaiy 3
YTOYHEHHSM MEX ITOKPHUTTIB Pi3HUX THIIIB; HATYpHE 0OCTEKEHHS 31 BCTAHOBJICHHSIM OCOOJIMBOCTEH NMpHETHAHHS Pi3HUX MITSTHOK IO
LEHTPaANII30BaHOi Mepexi BoJoBiaBeeHHS. [IopiBHSAHO PO3MOMIN IUIOMT i3 Pi3HUMH THIIAMH IIOKPHUTTS Ta 3HAYCHHS 3arallbHOTO KO-
edinieHTa CTOKY ¥, OTpPHMaHi 3a TphOMa ONHCAaHUMH B poOOTI MeTofamMu. BHacIiok MpoBeReHHsI HATYPHOTO OOCTEXKEHHS JKUTIIO-
BOro kBapraixy JIbBOBa 3a 3HAUSHHS YaCTKH 3araJlbHUX BOJOHETPOHUKHUX MOKPHTTIB p,,~0,546 oTpuMaHO 4acTKy e(h)eKTHBHHUX BO-
JIOHENPOHUKHUX MOKPUTTIB p~0,394, mo B 1,08 Ta B 1,18 pasa meHwe, Hixk 3a popMyIamMu, OTPUMaHUMHU BiANOBiAHO 1714 JleHBepa

Ta Tepuropii Mapion KayHTi.

Kniouogi cnoea: oBepxXHEBHIA CTiK; 3aralbHi BOZOHETIPOHUKHI IIOKPUTTS; €(peKTHBHI BOJOHENPOHUKHI IOKPHUTTSI; 3araJIbHUH KO-

eQilieHT CTOKY.

Beryn. HeBnimana  ypOanizanis ClippdmHSE€ BiAYYyTHI
3MiHM Kpyroo0Oiry Boam B mpupoxi. Ha 2005 p. cymapna
wronta 3a0yJOBaHUX TEPUTOPIH Y CBITi CTAHOBUTH OJIN3BKO
3 % Bin 3aranpHOi oo cyxomony 3emii (Laconte & Gos-
sop, 2016). 3miHa npUpoAHOI MOBEPXHI I'PYHTY Ha BOMO-
HETIPOHWKHI BJIOCKOHAJICHI TOKPHUTTS 3YMOBJIOE 3MiHY iX
T1IPOJIOTIYHHUX XapaKTEPHUCTUK, TAKUX SIK: KOCQIIi€HT CTO-
KY, €KBIBAJICHTHA MIOPCTKICTh, KOe(ilieHT (inpTparii Ta iH.
Ile npu3BOIUTE 10 3HAYHMX 3MiH XapaKTEPUCTHUK J[OIIOBO-
rO CTOKY — 3MEHIIECHHS 4acy KOHIIEHTpauii MOTOKY, 3poc-
TaHHS PO3PaXyHKOBHX BUTpAT Ta 00'€MiB CTOKY, IO CIIPH-
YHHs€ 30UIBIICHHS YacTOTH 3aTOMJICHHS 3a0yJOBaHUX Te-
puropiit (Tkachuk & Zhuk, 2012).

BaxnuBuM eranoM MOZEIOBAHHS CHUCTEM JOIIOBOTO
BOJIOBIJIBEJICHHS € MOKJIAIHUN aHANi3 IMOBEpXHI ypOaHizo-
BaHOTO 0aceiiHy CTOKY 3 BU3HAYCHHSIM PO3PaxyHKOBHX Xa-
paxkTepucTHK MOKpUTTS. B Ykpaini po3paxyHkoBi 00'emMu
MTOBEPXHEBOI'O CTOKY 3 YpOaHi30BaHHX TEpUTOpiil BU3HAYA-
I0Th 32 HOpMaTHUBHUM JIokyMeHToM (Pravyla korystuvannia,
2008), sxuii po3pi3Hse 4 pi3HUX THIIM MOKPHUTTIB: 1) MOK-
piBii OyaumHKIB 1 cropya, acgalbTOOETOHHI ITOKPHUTTS;
2) 6pykoBaHi abo mebeHeBi MocTOBi; 3) paiionun 6e3 mo-

IHpopmauisa npo asTopis:

POXHIX TIOKPHTTIB, CKBepH 1 OynbBapy; 4) razonu. [1ig yac
MPaKTHYHOI peajizawii Takoro IiAXO0Ay BUHHKAIOTH IPOO-
JIEMH 3 TPYJOMICTKICTIO Ta KOPEKTHICTIO BU3HAYEHHS TLIOL]
TEPUTOPIH 3 PI3HUMHU THIIAMH ITOKPUTTS, a BIIOBIIHI 0a3u
JMAHWX BIiACYTHI HaBiTh JUI1 HAWOUTHIIMX MicT YKpaiHu
(Zhuk & Matlai, 2010).

VY CBITOBIH TPaKTHIN JUII MOICIIOBAHHS KUTBKOCTI Ta
SIKOCTI TIOBEPXHEBOT'O CTOKY 3 YpOaHi30BaHHX TEpUTOPii
HaiyacTille BHKOPUCTOBYIOTH HPOTPaMHUN  KOMILIEKC
SWMM (James & Rossman, 2010), y sskomy 1 yac onucy
TUIIB MOKPHUTTS KBapTaJiB BHKOPHCTOBYIOThH JIMIIE OAWH
KIJIBKICHUH ITapaMeTp — 4acTka BOJOHETTPOHUKHUX MOKPHT-
TiB, TOOTO 3arayibHy IOy ypOaHi3oBaHOTO OaceifHy cro-
Ky HOAIJISIOTH Ha BOJOHETIPOHUKHY Ta BOJOIPOHUKHY Yac-
THHA. BogHOYAC 1711 BOJOIPOHUKHOI YaCTHHY 33/1a10Th ITi-
i HaOip 1HQLIPTPAIMHUX MapaMeTpiB, IO JAI0Th 3MOTY
BpaxoByBaTH 3MiHy IHTEHCHBHOCTI iH(}inmbTpamii B yaci B
Iporeci BOJOHACHYEHHS IPYyHTY. IlepcrieKTMBHMM Hamps-
MOM YJOCKOHAJIEHHS SIKOCTI T'iAPOJIOTIYHOTO MOETIOBAHHS
JIOIIOBOTO CTOKY 3 ypOaHi30BaHHX TEPHUTOpiil € BHKOpHC-
tanHsa GIS-niporpam Ta BigmoBigHux 0a3 manux (Sanzana et
al., 2017).
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[Monanbiie BUBYEHHS MPOOJIEMATHKH MOJICITIOBAHHS J10-
IIIOBOTO CTOKY 3BOJMUTHCS 1O OUTBII JOKJIAJHOTO aHallizy
BOJIOHEIIPOHUKHUX TOBEPXOHb OaceifHy CTOKY 3a THIOM iX
MIPUETHAHHS 710 JIOIIOBOI BOAOBIABIIHOI Mepexi. 3arajabHy
IUTOIY BOJOHEITPOHNKHUX ITOBEPXOHB 3a3BUYall ITOUISIOTH
Ha HampsMy NpPHEAHAHI A0 MEpEXi BOJOHEIPOHUKHI ITOK-
puTTS abo Tak 3BaHi e(h)eKTHBHI BOJXOHEIIPOHUKHI IIOKPUTTS
(EBHII) Ta He npueanHaHi 10 MEpeXi BOIOHEIIPOHUKHI TTOK-
purtst (HBHIT) (Alley & Veenhuis, 1983; Lee & Heaney,
2003).

VY poborti (Alley & Veenhuis, 1983) na migcrasi anaiizy
Ta y3arajdbHEHHsS pe3ysbTaTiB JOCILKEHHS 19 BHCOKOYp-
6anizoBannx MikpopaiioniB Jlensepa (CIIA) orpumano
y3aranbHeHy (opMyity, IO MOB'A3ye YaCTKy 3arajbHHUX BO-
JoHenTpoHUKHUX NOKpuTTiB (3BHIT) Ta EBHIL:

Per = Piot » ()
J€ Defy Dior — BIMIOBIHO YacTKa eEKTUBHUX Ta 3arajbHUX
BOJIOHETIPOHUKHUX HOKPHUTTIB Y 3arajibHii IO TepUTOPil
ypOanizoBanoro 6aceiiny croky. Koeogimient nerepminona-
HocTi s 3anexHocTi (1) cranoBuTs R*=0,98.

OOpoOseHHsT HATypHHX JaHWX, HAaBEACHHX Yy TIIpali
(Yang, Bowling, Cherkauer & Pijanowski, 2011), ms Te-
puropii Mapion Kaynri (CHIA), mo ckmamaersest 31 100
OJIHAKOBUX JIIHOK 3arajbHor0 miomero 900 kv’, naia
3MOTy OTPUMATH alPOKCUMALIiHY CTETICHEBY 3aJIEXKHICTh

P =Pt » 2
3 HEBHCOKHMM 3HAUCHHSAM KoedillieHTa AeTepMiHOBaHOCTI
R’=0,873, 10 3YMOBJIEHO BEIHMKHM PO3KHIOM HATYpPHHX
3HA4YCeHBb, 0COOJIHMBO /IS OACEHHIB i3 HU3BKUM Ta CEPEIHIM
CTyneHsMH ypOaHizarlii, ToOTO B Aiana3oHi 3HaYeHb p,,,<0,4
(puc. 2).

Y poboti (Zhuk, 2018) BHOCKOHAJICHO CTaTUCTHYHUIA
METOoJl KaMepaJbHOro BH3HaueHHs BijncoTka 3BHII. Besno-
cepenHe 3acTocyBaHHA 3asexxHocTe (1) um (2) mist BU3HA-
yeHHs 9acTku EBHIT Moxke OyTH HEKOPEKTHHM dYepe3 ic-
TOTHI BIIMIHHOCTI MiCTOOYIIBHUX HOPM 1 IIPAKTHK Yy Pi3HUX
KpaiHax cBiTy. 3 OrJIsily Ha JOKJIaJHOTO BUBUCHHS 1 aHAII-
3y moTpedye OTPUMAaHHS B3a€MO3B'S3KIB MK YacTKaMH 3a-
TaJbHUX Ta €PEKTUBHHUX BOJOHEIPOHUKHUX ITOKPHUTTIB IS
MicT 1 cenuiy Ykpaiau. OTpuMaHHS 3aI€KHOCTEH, aHaJo-
riuaux 110 (1)-(2), macTb 3MOry iCTOTHO 3MEHIIUTH TPY/IO-
BUTpaTd Ha IOJNHOBI JOCI/DKEHHS 3 BH3HAYCHHS THIIIB
MOKPUTTST ypOaHi30BaHWX OacelHiB CTOKY Ta IIiJIBUIIUTU
piBEHb JTOCTOBIPHOCTI BIAMOBIAHUX TiqPOJIOTIYHO-TiIpaB-
JYHUX MOJEIIEH.

Memoio pobomu € BU3HAYEHHS B3aEMO3B'SI3KY MK 4ac-
TKaMH 3arajlbHAX Ta €QEeKTHBHUX BOJOHENPOHUKHUX IOK-
PHTTIB il YaC MOAEIIOBAHHS JJOLIOBOTO BOJOBIJBEACHHS 3
TEpUTOPIi TUIOBOTO XHTIOBOro KBaprany mo By:. [upo-
Kiil y M. JIbBOBI.

Jls peamnizanii MeTH 0yJ10 BUPILIEHO TaKi 3aBIAHHS:

® BUKOHAHO KaMepaJ'IBHI/Iﬁ aHami3 pO3HOIIiJ'Iy TMOBEPXOHLb 3a THUIIA-
MU NOKPUTTA I JOCIIIKYBAHOI'O TUIIOBOI'O JKUTJIOBOT'O KBap-
Taiy M. JIpBoBa Ha 0a3i CyIyTHHKOBHX 300payKeHb MiCLIEBOCTI;

L4 YTOYHCHO I'paHUIll JUISIHOK 13 PI3HUMU THIIAMU ITOBEPXHEBOI'O
TIOKPUTTS 3a pE3ylbTaTaMU HATYpHOI'O 00CTEKEHHS TepI/ITOpi.f
KBapTaiy,;

® BCTAHOBJICHO OCOOIMBOCTI NPUEAHAHHS Pi3HUX AUISTHOK JI0 IIeH-
TpaI130BaHO1 MEPEIK1 BOAOBIABECICHHS

L4 MpOaHAI130BaHO 3MIHY CH1BBIAHOMICHHSA MUK IUIOIIAMW BOOOII-
POHUKHHX Ta BOAOHCTIPOHUKHUX IMOKPUTTIB ITICIIA BUKOPUCTAH-
Hsl PISHUX METO/M1B;

® OTPUMAaHO B3a€MO3B'I30K MiK YaCTKAMH 3arajlbHUX Ta e()CKTUB-

HUX BOAOHCHIPOHHUKHUX IIOKPHUTTIB JIA TUIIOBOI'O KHUTJIIOBOI'O

KBapTaity M. JIpBOBA.

O0'exT i MeTonu gocaimkenHst. O0'€KTOM IOCIIKEH-
H Oyno BuUOpaHO THUNOBMHA KBapTay 0araToroBepXOBOi
YKUTIIOBOI 3a0y/IOBH B 3aXiqHil 9acTHHI M. JIbBOBa B MexKax
Bynunp Illupoka-I'Hi3noBcbkoro-Buromn i3 3arajbHOO
IUIOLIEIO B OCAX ByJulb 7,23 ra. lle — pailoH TUIIOBOI JKUT-
noBoi 3a0ynoBu 1960-1970-x pokiB. ¥V KBapram 3 mnepu-
METPaJbHO-0JIOKOBAaHUM ~ THUIIOM  3a0yJOBM  pO3MIIlEH]
JIeB'SITh TUTIOBUX IT'ITUIIOBEPXOBUX OYIWHKIB MPSIMOKYTHOL
(hopMH, OTMH YOTHPHOXIIOBEPXOBHH Ta CIM-ZIBOITIOBEPXOBHX
KUTJIOBUX OyIuHKIB. [I'sTHIIOBEPXOBI OYAMHKH, PO3TAIIO-
BaHi 110 IEPUMETPY KBapTaIy, MAIOTh IUTOCKI JaXH Ta OCHA-
IIeHI BHYTPIIIHIMHU BOIOCTOKAaMH, HANPSIMY IPHEAHAHUMHU
JI0 CUCTEMH KaHaizauii micra. Y rimOuHI KBapTaly po3Ta-
IoBaHi OYAIBII 31 CKATHUMH JIJaXaMH, 00JIaTHaHI 30BHIIITHI-
MU BOAOCTIYHUMH PHUHBaMH, IO BiJBOIATH JOMIOBHH CTIK
6e3rocepeHbO Ha PUIIETITY OBEPXHIO.

Jliis BubpaHoro xBapTaiy OyJi0 BUKOHAHO JOCIiKEHHS
PO3IIOITY THITIB IOKPUTTS 3a TpboMa MeTogaMu: Ne 1 — ka-
MEpaJbHUN aHajli3 pO3NOAITY MTOBEPXOHb 32 THUIAMH IIOK-
puTTS Ha 0a3i CymyTHMKOBHX 300paxkeHb MicueBocTi; No
2 — HaTypHe OOCTE)XEHHS TEpUTOpii KBapTaixy 3 yTOYHEH-
HSM MEX MOKPHTTIB pi3HHX TumiB; No 3 — HatypHe oOcTe-
JKCHHSI 31 BCTAHOBJICHHSIM OCOOJIMBOCTEH NPHEAHAHHS Pi3-
HUX JUISHOK JI0 HEHTPATi30BaHOI MEpPEXi BOJOBIABEICHHSI.

PesynbraTn gociaimskenns. Ilepmmii meton nmousras y
00poOdIIi CYIyTHHKOBUX 300pakeHb TEPUTOpii KBapTamy 3
cepeicy Google Earth 3a mormoMoror KOMIT'TOTEpHOI MPOT-
pamu AutoCad. Byno BukoHaHo MacmraOyBaHHS Ta OLH(-
pyBaHHS KOHTYPIB OKpEMHX €JeMEHTIB (OyaiBenb, Iopir
TOIIO), IO J]aJI0 3MOTY OTPUMAaTH B MEPIIOMY HaOIMKEHH]
PO3IIOJIT TEPUTOPiH 3a THIIAMH HOKPHUTTS. 3a MeTooM Ne
| 3aranpHa mioma OyAiBeNb JIOCHIIPKYBAaHOTO KBapTally
craHoBUTh 2,16 ra, T00TO 29,9 % ¥oOro 3arajibHOi ILIOMI
(tabm. 1). Joporu Ta mmoxiaHi JOPiXKU 3 achaIbTOBHUMU
MOKPUTTAMH 3aiiMatots 1,75 ra (24,2 %). Ksapran mae Bu-
COKHI CTYIIHb O3€JIEHEHHS, IUIOIIa BOIONPOHHKHHX IO-
BEPXOHB CTAaHOBUTH 3,32 1a (45,9 %).

Taoua. 1. Po3noain niony noKPUTTS KUTI0BOr0 KBapTaLy
no ByJ. Illupokiii y M. JIbBoBi 3a MeTogamu Ne 1 1a 2

> | Binnocna S
ILroma, M mroma, % R =
.,E 3 o
& - | =8
©| Tum moxpurrs N = 5
S METOJI | METOJ | Me- | Me- = Z o
1 2 Ton 1l |Tom 2| & 5 5
5 | 58
= o
1 [Jdaxu OymiBens (2162423230 {29,9032,12] 2,22 | 0,7
ryasni
2 |Bomonenponukwi | 17537| 16274 (24,24122,50|-1,75| 0,7
MIOKPHTTSL IOPir
IpyHTOBI
3 |mokpurrs Ta 3e- 3317232829 |45,86145,39(-0,47| 0,25
JICHI HACaKCHHS
0,494/
Pazom 72333(72333| 100 | 100 0.496

BHacniok nmpoBeneHHSI HATYpPHOTO OOCTEKEHHS TEpH-
Topii 3a MerooM Ne 2 OyiI0 yTOUHEHO MEXi Ta THUIH IOK-
pPUTTIB KBapTaily, BH3HaueHi 3a MerogoM Ne | (aus.
Tabin. 1). HarypHe oOCTex)eHHS Mae 3MOTy YCYHYTH ITOXHO-
KM, 10 BUHUKAIOTh BHACIIOK 3aTiHEHb Y CIIOTBOPEHH Ha
CYITyTHUKOBHX 3HIMKaX, IEPEKPUTTS YACTHHU TEPUTODIi 3e-
JICHUMH Haca/pkeHHsIMU Ta iH. (Gironas et al., 2010). Otox,
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3a MeTooM Ne 2 OTpMMaHO 4YacTKy 3araJlbHUX BOJIOHEPO-
HUKHHX ITOKPHUTTIB p,,=0,546, 110 B MekaxX NOXUOKH JTOPiB-
HIOE PE3YIbTATY p,,~0,541 3a meTomom Ne 1.

YV npyriii 4acTUHI HATYPHOT'O JOCIIPKEHHS OyJIo BCTa-
HOBJICHO OCOOJIMBOCTI NPHUETHAHHS Pi3HUX IUISHOK KBapTa-
Jy 710 LEHTpPaJi30BaHOiI Mepeski BoaoBiaBeaeHHs (MeTox Ne
3). Leii MeTox mae 3MOry BUKOHYBATH TipOJIOTIUYHHUN aHa-
J1i3 TepuTOopii OaceiiHy CTOKY, 110 OXOIUTIOE HIISIXHU 30MpaH-
HS ITOBEPXHEBOT'O CTOKY Ta HOI'0 HAIXODKEHHS 10 MiCHKOL
BOJIOBiBiiHOT Mepexi. KismbKicHI pe3ynbTaté aHaji3y TH-
B HMOKpUTTA 32 MeTonoM Ne 3 3BereHo B Tabul. 2, a iXHIO
rpadiuHy iHTepupeTanio 300pakeHo Ha puc. 1. BcraHos-
JICHHSI 0COOJIMBOCTEN NMPHUEIHAHHS PI3HUX MIJISTHOK 0 Me-
pexi BOJOBiABEACHHS 3a MeTofoM Ne 3 OIIOMOITIO OTpH-
MaT{ 9acTKy e(QEeKTHBHHX BOJOHEIPOHUKHUX IOKPHTTIB
Pei= 0,394, mio B 1,39 paza MeHIIe 32 4aCTKy 3arajibHUX BO-
JIOHETIPOHUKHUX HOKPHTTIB LILOTO KBAPTAIY Py~ 0,546.

Ta6.1. 2. Po3nmoit nuiow NoOKpUTTS JKAUTIOBOr0 KBapTajy 1o
ByJ1. Illupokiii y M. JIbBoBi 3a MeTooM Nt 3 3 ypaxyBaHHAM
0c00IMBOCTel MPHEAHAHHS A0 Mepexi KaHaizanii

Ne T ITmo- | BignocHa
UIT TIOKPUTTS o
3/1 ma, M~ | 1wroma, %
| [Hanmpsmy npreanani BOXOHENPOHHK- | 4 0300 14,24
Hi IOKPHTTS 10pir
5 |Henpuennani BOIOHENPOHUKHI IOK- 5974 8.26
PUTTS I0pir
3 |Hanpsmy npuennani gaxu Oymisens | 18170 25,12
4 |Henpuennani naxu OyaiBensb 5060 7,00
5 [pYHTOBI IIOKPUTTS Ta 3€JICH] Haca- 32829 4539
JDKCHHS
Pazom 72333 100,00

v 1

A w et o) p
Puc. 1. Pe3ynsraty KOCIIKEHHS TUITB HOKPHUTTS KUTIOBOIO KBap-
Taiy o By1. [llupoxkiii y M. JIsBOBI: 1, 2) BiAOBiAHO HanpsMy
MIpHETHAHI Ta HENPHUETHAH] BIOCKOHAICH] TOKPUTTS JIOPIT;
3, 4) BiINOBIIHO HATIPSIMY IIPHEAHAHI Ta HETIPHETHAHI Taxy Oyi-
BEJIb; 5) IPYHTOBI MIOKPHTTSI Ta 3€JICHI Haca[KSHHS

BianoBigHO 10 HOPMAaTHUBHMX 3HAYEHb 3arajbHOTO KO-
edimienTa CTOKy i pi3sHMX THHiB NokpurTs (Pravyla
korystuvannia, 2008), s kBaprany mo Byin. Ilnpokiit or-
pPUMaHO CEPEeAHbO3BAXKEHI 3a IUIOLICI0 3HAYEHHS 3arajbHO-
ro KoedilieHTa CTOKY 32 TPbOMa ONHCAHUMH BHILE METO/1a-
mu. 3a merogamu Ne 112 orpumano 3HadeHHS 14,=0,494 Ta

¥=0,496, BinnoBinHO. 3 ypaxyBaHHIM €()EKTHBHUX BOJO-
HETIPOHUKHUX TIOKPUTTIB 3a MerogoM Ne 3 3HauyeHHs 3a-
raJbHOTO KoedilieHTa CTOKY CTaHOBHTH ¥4=0,427, mo B
1,16 pa3za menmre, Hix 3a MetogoM Ne 2. Ockinbku 00'eM
JIOLIOBOTO CTOKY HPSIMO HPOIOPUIHHHWN 70 3HAYEHHS 3a-
TaJbHOTO KoedillieHTa CTOKY, BpaxyBaHHS OCOOJMBOCTEH
MIPUETHAHHS BOJOHEIPOHUKHUX MOKPHUTTIB 10 BOJOBIBII-

HOI MepeXi iICTOTHO BIUIMBAE Ha 3HAUYEHHS PO3PaXyHKOBHX
00'eMiB Ta BUTpAT JOIIOBOT'O CTOKY 3 ypOaHi30BaHUX TEpH-
TOpii.

I'padiku B3a€MO3B'SI3KiB MiXK YaCTKAMU €PEKTUBHUX Pesr
Ta 3arajbHUX P, BOJOHEIPOHUKHHX ITOKPHUTTIB 3a JaHUMHU
(Alley & Veenhuis, 1983) Ta (Yang et al., 2011), a Takox
OTpUMaHuil B poOOTi pe3yabTaT AJIsl )KUTIOBOTO KBapTaIy
o By:1. Iupoxiii y M. JIbBOBi, HaBeseHO Ha puc. 2. 3a 3Ha-
YEeHHS] YaCTKM 3arajJibHUX BOJOHEHNPOHUKHHUX MOKPHTTIB
P1o=0,546 BHACTIIOK IPOBEACHOTO HATYPHOTO 00CTEIKECHHS
JKUTIIOBOTO KBapTally OTPUMaHO YacTKy €(eKTHBHHUX BOJIO-
HENPOHUKHUX MOKPUTTIB p.;=0,394. Ile B 1,08 pasa meHIue,
HiK 3a dopmyinoto (1), orpumanoto s M. [lenep, Ta B
1,18 pa3a menme, HiX Ha dopmyroro (2) mist Mapion Ka-
yHTI. 3 MeTOI0 oTpuMaHHs it M. JIbBOBa JOCTOBipHOI 3a-
JISKHOCTI, aHayoriyHoi 1o crerneHeBux dopmyn (1) i (2),
HEOoOXiTHO BMKOHATH MOAIOHI JOCIIKEHHS IIOHANMEeHIIe
Jutst 20 iHIOIMX KBapTalliB sl TOTO, MO0 OTPUMATH CTaTHC-
TUYHO 3HAYYIly y3arajJbHEHY 3aJISKHICTH MIX YacTKaMu
e(peKTUBHUX Ta 3arajIbHAX BOJOHEIIPOHUKHUX HOKPUTTIB.
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Puc. 2. B3aemM03B's13KH MiX 9aCTKaMH e()eKTHBHUX Ta 3arajJbHAX
BOJIOHCTIPOHUKHUX IOKPHTTIB: 1) CTeNIeHeBa alpOKCUMAIlis Pe3yiIb-
tatiB mist M. JlerBep (Alley & Veenhuis, 1983); 2, 3) BiamoBigao
pesyasraru it Mapion KaynTi (Yang et al., 2011) ta ix creneHeBa
anpokcuManis (2); 4) mocmipkyBanuii kBaptan M. JIbBoBa

BucHoBkn. [linTBepKEHO BaXKIMBICTH TIOAUTY 3aralb-
HUX BOJOHENPOHMKHUX ITOKPHUTTIB Ha HANPSAMY IPHEAHAHI
JI0 MICBKOI KaHamizariiHoi Mepexki (edekTHBHI) BOJOHETI-
POHHKHI TIOKPUTTS Ta HE NPHEAHAHI BOIOHEIPOHUKHI MOK-
purtst. [TopiBHSHO po3MoALT IO i3 PI3HUMH THIIAMH TTOK-
PUTTSL JUIA SKUTJIOBOrO KBaprasy mno Byi. llupokii y
M. JIbBOBI 32 TppOMa OIMCAaHUMH B poOOTI MeTogaMH. 3a
Mmeronamu Ne 11 2 orpumaHO 3HaYeHHS 3arajbHOTO Koedi-
uienTa ctoky y,=0,494 Ta y4,=0,496 BigmoBiznHO, a 3 ypaxy-
BaHHSAM €(QEKTHBHHUX BOJOHEIPOHUKHHUX IOKPHUTTIB 3a Me-
TomoM Ne 3 — y4=0,427. 3a 3HaUECHHS YaCTKH 3arajbHUX BO-
JIOHEMPOHUKHUX TOKPHUTTIB p,,~0,546 BHacIiOK NpoBee-
HOTO HaTYypHOTO OOCTEXEHHS KUTJIOBOTO KBapTaly 3a Me-
TozoM Ne 3 OTpMMaHO 4acTKy €(pEeKTHBHHUX BOJOHEIPOHUK-
HHX HOKPHTTIB p.;=0,394, mo B 1,08 paza MeHIue, Hixk 3a
¢dopmyinoto (1), orpumanoro anst lensepa, Ta B 1,18 pasa
MeHIIe, HiK Ha ¢opmynoro (2) mist teputopii Mapion Ka-
VHTI.

Ilepesiik BUKOPHCTaHUX JKepeJl

Alley, W. M., & Veenhuis, J. E. (1983). Effective impervious area in
urban runoff modeling. J. Hydraul. Eng., 109(2), 313-319.
https://doi.org/10.1061/(ASCE)0733-9429(1983)109:2(313)

Gironas, J., Niemann, J. D., Roesner, L. A., Rodriguez, F., & Andrieu,
H. (2010). Evaluation of methods for representing urban terrain in

94 Haykoswuii BicHuk HATY Ykpainu, 2018, 1. 28, Ne 10

Scientific Bulletin of UNFU, 2018, vol. 28, no 10



storm-water modeling. Journal of Hydrological Eng., 15(1), 1-14.
https://doi.org/10.1061/(ASCE)HE.1943-5584.0000142

James, W., & Rossman, L. (2010). Water systems models User's guide
to SWMM 5. (13th ed.). Ontario: CHI Press Publication, 905 p.

Laconte, P., & Gossop, C. (2016). Sustainable cities: Assessing the per-
formance and practice of urban environments. 1. B. Tauris, 242 p.

Lee, J. G., & Heaney, J. P. (2003). Estimation of Urban Impervious-
ness and its impacts on storm water systems. Journal of Water Re-
sources  Planning and  Management, 129(5), 419-426.
https://doi.org/10.1061/(ASCE)0733-9496(2003)129:5(419)

Pravyla. (2008). Pravyla korystuvannia systemamy tsentralizovanoho
komunalnoho vodopostachannia ta vodovidvedennia v naselenykh
punktakh Ukrainy. Kyiv: Minzhytlokomunhosp Ukrainy, 29 p. [In
Ukrainian].

Sanzana, P., Gironas, J., Braud, I, et al. (2017). A GIS-based urban
and Peri-urban landscape representation toolbox for hydrological

distributed modelling. Environmental Modelling and Sofiware, 91,
168-185. https://doi.org/10.1016/j.envsoft.2017.01.022

Tkachuk, S. H., & Zhuk, V. M. (2012). Rehuliuvannia doshchovoho
stoku v systemakh vodovidvedennia: monohrafiia. Lviv: Vyd-vo
Lvivskoi Politekhniky, 216 p. [In Ukrainian].

Yang, G., Bowlinga, L. C., Cherkauer, K. A., & Pijanowski, B. C.
(2011). The impact of urban development on hydrologic regime
from catchment to basin scales. Landscape and Urban Planning,
103, 237-247. https://doi.org/10.1016/j.landurbplan.2011.08.003

Zhuk, V. (2018). Statistical method for determining the distribution of
surfaces by type of coverage on large urbanized drainage basins.
Instal, 3(393), 45-48.

Zhuk, V. M., & Matlai, 1. 1. (2010). Metody rozrakhunku obiemu
doshchovoho stoku. Bulletin of the National University "Lviv
Polytechnic". Series: Teploenerhetyka. Inzheneriia dovkillia. Avto-
matyzatsiia, 677, 32-38. [In Ukrainian].

B. M. 2Kyk, JI. H. Boek, H. H. Mamaaii, H. I0. [Tonadok

Hayuonanvnuiii ynusepcumem "Jlvosckas nonumexuuxa”, e. JIv6os, Ykpauna

B3ANMOCBA3b MEXAY OBIUMU U DPPEKTHUBHBIMU BOAOHEITPOHULIAEMBIMHU
INOKPbBITUAMMU ITPH MOJAE/IMPOBAHUU JOXKAEBOI'O BOAOOTBEAEHHUA

Ha mpumepe >xuitoro kBaprtana mo yi. Illupokoit Bo JIsBoBe moaTBepkIeHa BaXXHOCT Pa3AeIeHNs OOIIUX BOJOHEIPOHUIIAEMBIX
MIOKPBITUI Ha HANPSMYIO NPHCOEANHEHHBIE K TOPOJCKON KaHAIM3AIMOHHOM ceTH (3¢ deKkTHBHEIE), BOXOHSTIPOHUIIAEMBIE TTIOKPBITHS
1 HENPHUCOEIVHECHHBIE BONOHEIPOHHIIaeMbIe MOKpHITUI. Ha ocHOBe anHanmm3a m 0OOOLIEHHS pe3ynbTaToOB HCCIENOBAHHS MHKPO-
paiionoB [lensepa (CIIIA) (Alley & Veenhuis, 1983) u tepputopun Mapnon Kayntu (CIIA) (Yang, Bowling, Cherkauer & Pija-
nowski, 2011) momy4ens! 0600ICHHBIE CTENEHHBIE 3aBHCHMOCTH J0JIEBOTO yJacTus 3 ()EKTUBHBIX BOTOHETIPOHHIAEMBIX TIOKPBITHI
Pefy OT IONIEBOTO Y4ACTHUsl OOLIMX BOAOHEIPOHUIIAEMBIX HOKPBITUIA . J11151 5KuI0Or0 KBapTana no yia. lllupokoii Bo JIbBoBe BhINOIHE-
HBI HCCIIEOBAHMS PACIPENeTIeHHs ITOKPBITHI C HCIOIb30BaHUEM TPEX METOIOB: KaMEPAIbHBIH aHATH3 paclpeelIeHHs TOBEPXHOC-
TeH 10 THIIaM ITOKPHITHS Ha 6a3e CITyTHUKOBBIX M300pa)KeHHI MECTHOCTH; HaTypHOE 00CIIeI0BaHIe TEPPUTOPUH KBapTaia C yTOuHe-
HHEM TPaHHILl OKPHITHH Pa3IHIHBIX TUIIOB; HATYPHOE 0OCIIEIOBAHNE C YCTAaHOBICHHEM OCOOCHHOCTEH NMPHUCOSIMHEHHS PAa3IHIHBIX
YYacTKOB K IIEHTPAIN30BAHHOH CETH BOMOOTBEICHHMS. BEHINONHEHO cpaBHEHHE pacHpeneNeHusl IUIOMaAel ¢ pa3IniYHbBIMH THIIAMA
MIOKPBITUS ¥ 3HAUCHUH 001ero Ko3((UIMeHTa CTOKa Yy, MOMYIEHHBIX C HCIIOIb30BaHHEM TPEX ONHMCAHHBIX B paboTe MeTonoB. B
pe3yiabTaTe HaTYpHOTO OOCIIEMOBaHMS KWIOTO KBapTana JIbBOBa IpH 3HAYEHHH JOJICBOTO yJacTHs OOLIMX BOJOHEIPOHMIIAEMBIX
HOKPHITHH p;,=0,546 noneBoe ydacTue 3PPEKTUBHBIX BOJOHENPOHULAEMBIX IOKPBITHH COCTaBMIO ps~0,394, uro B 1,08u B
1,18 pa3 meHslIe, 4eM 1o popMyJiaM, TIOIyICHHBIM COOTBETCTBEHHO It JleHBepa u Tepputopun Mapron Kaynaru.

Kniouesvie cnosa: IOBEpXHOCTHBIN CTOK; OOIIME BOXOHETIPOHUIAEMBIE TOKPHITHUS; (G PEKTHBHBIC BOJOHETIPOHUIIAEMbIE OKPHI-
TS, 00IHit KOA((UIMEHT CTOKA.

V.M. Zhuk, L. L. Vovk, L. 1. Matlai, I. Yu. Popadiuk
Lviv Polytechnic National University, Lviv, Ukraine

CORRELATION BETWEEN THE TOTAL AND EFFECTIVE IMPERVIOUSNESS IN STORMWATER
MODELLING

The paper presents a case study for the residential quarter at Shyroka Street in Lviv City. The importance of the division of the
general impervious covers onto the directly connected to the urban drainage network (effective) impervious surfaces and
unconnected impervious surfaces is confirmed in the paper. Using the results of the researches in Denver City and Marion County
(USA), generalized power-law dependences between the effective imperviousness p s and the total imperviousness p;,, are obtained.
The investigation of the distribution of cover types for residential quarter at Shyroka Street in Lviv City was performed using three
methods: the analysis of the surface type distribution on the basis of satellite images of the terrain (method No. 1); field survey of the
territory of the quarter with the specification of the boundaries of different cover types (method No. 2); field survey with the
establishment of the peculiarities of the connection of different sites to the centralized drainage network (method No. 3). The share of
the total impervious covers, obtained by the method No. 2 p,,,=0.546, is equal within the error range to the result p,,=0.541,
obtained by the method # 1. The share of the effective impervious covers, p.;=0.394, obtained by the method # 3 is 1.39 times less
than the share of total impervious covers in the quarter p,,~0.546. The value of the general runoff coefficient is almost the same
using the methods No. 1 and No. 2 (y;=0.494 and ;=0.496 respectively), instead much less value y(=0.427 is obtained in the
method No. 3. In a result of a full-scale survey of the residential quarter in Lviv City, the effective imperviousness is p.z= 0.394.
This value is 1.08 times less comparing to the result of calculation using the power-law formula for Denver City and 1.18 times less
comparing to the formula for Marion County. It is necessary to gain the similar results of field investigation for at least 20 quarters in
order to obtain reliable power-law dependence between the effective and total imperviousness for Lviv City.

Keywords: surface runoff; total imperviousness; effective imperviousness; general runoff coefficient.
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