BicHuk
HYBIM

YOK 502.13 https://doi.org/10.31713/vs220193

KnumeHko J1. B., K.c.-r.H., poueHT (HauioHanbHWUi yHiBepcuter
BOOHOMO rocnogapcTea Ta MPMPOLOKOPUCTYBAHHS, M. PiBHe)

OBI'PYHTYBAHHSI CUCTEMM EKOJIONYHOI0 MOHITOPUHIY
CEPEQHIX MICT

NMpoBeaeHo aHanNi3 CTaTUCTUHHUX AAHUX, AKI XapaKTepU3yTb eKonori-
YHMI cTaH ypboekocucTeM i Ha NniacTaBi AKUX, 3 ypaxyBaHHAM BJ1acCHO-
ro aoceiny i kpaiH EC, cTBOpeHO cMCTEMU MOHITOPUHrY, po3pobneHo
NOKaNbHY CUCTEMY €KOJIOFiYHOr0O MOHITOPUHIY MICT, LLIO BKIIOYAE Ha-
CTYNHi 610KK: BUKMAKN B aTMocepHe NOoBiTPS, BUKOPUCTAHHA BOAM,
CTaH IPYHTIB, NOBOMXKEHHSA 3 BiAX0OAAMM, CTaH 3€JIeHUX HaCapXKeHb.
KniouoBi cnoBa: eKoNoriyHMM cTaH, CUCTEMA MOHITOPUHrY, aTMocdepHe
noBiTps, BOAHI 06'€KTU, FPYHTH, BiaXoam, 3esieHi HaCag)KeHHA.

Bctyn. CyyacHun eTan po3BUTKY 6inblocTi MicT B YKpaiHi xapakTe-
PU3YETLCA HE3aA0BINIbLHOK Ha IX TEPUTOPIl EKONOriYHOW CUTyalieto, oby-
MOBJIeHOl0 3abpyaHeHHAM aTMocdepHoro noBsiTps (LWyMoBe, eneKkTpoMa-
FHiTHe, XiMiyHe), NoripWeHHsAM CKnagy MOBEepXHeBWUX i Mig3eMHUX BoOA,
3abpyQHEHHSIM 3eMefib WKIAMBMMW PEYOBUHAMMU, MOTIPLIEHHSAM CTaHy
3e/1IeHNX HacaaXeHb, WO CNPUYNHSE 3POCTAaHHSA 3aXBOPKBAHOCTI cepen
HaceneHHs umx Mict [1-3].

YCYHeHHS1 y MiCTax eKosoriYHUX Herapaspais nepenbayaetbca 34iN-
CHIOBATM LLUNSIXOM PO3pP06KM Ta peanisauii cTpaTerin ix CTanoro po3BuTKy
[4; 5].

HuHi 6inbwicTb MicT YKpaiHM po3pobunu ctpaterii Ix cTanoro pos-
BUTKY i BianoBigHo 0o 3akoHy YKpaiHu «[lpo 3acagu gep)kaBHoOI perio-
HaNbHOI MOMITUKWM», NpurHaToro y ntoMy 2015 poky, npuctynunm o
0BrpyHTYBaHHS CUCTEMM IT MOHITOPUHIY Ta OUiHOBaHHSA. [pu uboMy cnig
3a3HA4YNTU, WO MOHITOPUHT €KOJIOriYHOT chepm MICT OOLINIbHO po3rasaa-
TV B OBOX acfeKTax, a came: K Crnocid gocnig)XeHHs CTaHy MOKa3HUKIB,
LLIO XapaKTepu3yTb eKoNnorivyHy cepy; Ak cnocib 3abesneyeHHsa chepu
ynpaBAiHHSA CBOEYACHOK Ta 06'EKTMBHO iHPopMaLElo.

Y 3B'A3KYy 3 UMM BUHMKAE noTpeba y BCTAHOBJIEHHI NOKA3HUKIB, AKi
6 MOrnm 06'eKTMBHO XapaKTepu3yBaTH €KONOTiYHUI CTaH MiICT, 06rpyHTY-
BaHHI OiEBOI CUCTEMM MOHITOPMHIY Ta OLIHIOBAHHI eKonorivyHol cdepu B
Linomy.

MeTta po6oTu nonsirae B po3pobui CUCTEMM EKOMOTiYHOIO0 MOHITO-
PUHIY MICT.
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HocarHeHHa MeTn nepenbavyeHO BUBYEHHA HACTYNMHWUX 3aBAaHb:
30INCHUTK aHani3 CTaTUCTUYHUX OAHUX, AKi XapaKTepu3ylTb eKONOriy-
HUW CTaH MiCTa; BCTAHOBUTM OCHOBHI MOKAa3HWKMU, SIKi XapaKTepusyTb
€KOJIOMYHMM CTaH MicTa; 0OrpyHTYBaTU CUCTEMY €KOMOriYHOr0 MOHITO-
PUHry MicTa.

O6'eKT pBoCNig)KEeHHS — MOKAa3HWKMK, Ki XapaKTepPU3yTb NPOTiKaH-
HA NpoueciB BMNAMBY COLIIO-€KOSIONIYHOro PO3BUTKY HA CTaH eKONOrivyHol
chepwn.

MNpeoMeT gocnigXeHb — CKNagoBi CUCTEMU E€KOJIOMYHOrO MOHITO-
PUHry MicTa.

MeToaun pocnimKeHHsA — aHani3 i cMHTe3 (CTaTUCTUYHUX OAHUX, SKi
XapaKTepu3yloTb €KOJOriYyHy chepy MicT), y3aranbHeHHsa (nigbip nokas-
HMKIB Ta 00'eQHAHHSA X Y BNIOKKU, AKi 00'EKTUBHO OLIHIOOTbL EKONOTIYHUN
CTaH MicT).

Pesynbtatu pocnipykeHb. fK BiAOMO, Nig NOHATTAM MOHITOPUHT po-
3yMiloTb KOHTpOb (control) i ynpaBniHHA 6yab-AKMM NPOLECOM 3 METOH
BUSIBNIEHHS MOro BigMNOBIAQHOCTI O4iKyBaHOMY pe3ynbTaTy. BogHouac Mmo-
HITOPMHI eKonorivyHol chepun MicTa cnig po3rnNagath AK CKNagHy aHani-
TUYHO-iHOpMaLinHYy cucTteMy, Wwo 3abesneyye 3MiINCHEHHA crocTepe-
YXeHb, 36MPaHHSA, OLIHIOBAHHSA, aHani3y, NPOrHO3yBaHHS 33 MOKa3HUKaMuU
MNOro eKoJIOriYHOro CTaHy Ta po3pobsieHHs peKOMeHAaUIN Ana NPUAHATTS
YyNpPaBAiHCbKUX pilleHb Wo[0 AOTPMMAaHHSA 6e3ne4YHMX YMOB MPOXKUBAH-
HA HaceneHHs.

3a3Bu4an nNoTpibHO po3yMiTH, WO ANa ePeKTUBHOIO i pe3ynbTaTu-
BHOr0 ynpaBJliHHA AKICTIO HAaBKOJIMWHbLOIO NMPUPOAHOro cepenoBuLla y
MiCTi HeOOXiAHOK YMOBOK € CTBOPEHHS i QYHKLIOHYBAHHA MOBHOLIHHOI
CUCTEMWN MOHITOPUHTY.

BigoMo, Wo Ha gaHMM 4Yac iCHYE OeKinbKa BUAIB CUCTEM €KONOoriy-
HOro MOHITOPUHIY MicT. OQHY 3 UMX CUCTEM MOHITOPUHIY MPU3HAYEHO
A5 NPSIMOro BUMIpOBaHHSA abo 36MpaHHSA | HaKoNUYeHHs iHpopMalii, B
npoueci peanisauii K0T BUHUKaOTb Npobaemu 3i 36epiraHHAM iHpopMa-
LiT Ta 3a6e3ne4YeHHsM BiNbHOro AOCTYNy A0 Hel. |HWa cuctemMa MOHITOpK-
Hry €KOMOriYHOro CTaHy MiCTa 34INCHIOE onocepeAKoBaHe BUMIPIOBAHHS
napameTpiB OOBKIiNASA i CTUKAETbCS 3 NpobsemMamu, NOB'A3aHMMMU i3 3a-
6e3neyYeHHAM BMCOKOTOYHOrO iHCTPYMEHTApil, PO3POOKOK KpuTepiiB

OLiHIOBAHHS, IHOMKATOPIB, CAaMOro Npouecy BUMIPOBAHHSA | CTaTUCTUYHOI
06po6Kku pesynbTaTis [6].

B iHTepecax 34INCHEHHS KOMMIEKCHMUX MOHITOPUHIOBMX cnocTepe-
XXEHb y MiCTax, Ui ABa BUMAW MOHITOPWHIY, Ha Hawy AYMKY, AOLIJIbHO
06’'egHaTM B EAMHY CUCTEMY MOHITOPMHIY MOr0 €KOMOriYHOMo CTaHy, WO
O6yne BMKOHYBATW HACTYMNHi GYHKLUil: 03HANOMMIEHHS HacCeNleHHs 3 pe-
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3ynbTaTaMn MOHITOPUHTY Yepe3 3MI, B TOMy YnChi N eNeKTPOHHI; iHdop-
MyBaHHS ¢axiBUiB Pi3HUX rany3en yepes cneuianbHi BUOAHHSA, B TOMY
yucni nepiognyHi, IHTepHeT; nocTinHe iHGOPMYBaHHSA OpraHiB BAaan yu
MICLLEBOr0 CaMOBPSAYBAHHSA LWAAXOM MigroTOBKM aHaNliTUYHMX 3BITIB,
pPEeKOMeHalin, NPOEKTIB; OpraHi3auia cnocTeperKeHb Ta OfepXaHHA Oo-
CTOBIpHOI Ta 00'€eKTUBHOI iHPOpMaLil WOA0 EKONOoriYHUX Nnpouecis, SAKi
BiAOYyBalOTbCA Ha TepuUTOPpIl; OUiIHKA, aHani3 ofaep)XyBaHol iHpopMauil;
po3pobKa NPOrHoO3iB 3MiHN €KOMOTIYHOI CUTYaLil Ha TepuTopil MicTa; Nig-
roToBKa peKoMeHpaLin, CIPAMOBAHNX Ha NOAOMAHHA HEraTUBHUX i MiaT-
PUMKY NO3UTMBHUX TEHAEHLUIN Y PO3BUTKY €KONOriYHOI chepun MicTa.

lepapxiyHy CTPYKTYPY CUCTEMU EKOJNOTiYHOrO MOHITOPUHIY MicTa
npeacTaBneHo Ha puc. 1.

CnucTeMa eKoJIoriYHOro MOHITOPUHIY MiCTa — Le BiAKPWUTA, CKNagHa,
ANHaMiyHa iHpopMaLiMHO-aHaNITUYHA CUCTEM], WO 3abe3nedye opraHi-
3aUil0 CNOCTEpPEXKEHb, OAEPXKaHHS [OOCTOBIPHOI, 06'€EKTMBHOI iHpopMaUil
WOOAO CTaHY EKOJIOFYHUX IHOUMKATOpPIiB Ta NiArOTOBKM pPeEKOMeHpauin
CNPSAMOBAHUX HAa NOJOMAHHA HEraTUBHUX | NIATPUMKY NO3UTUBHUX TEH-
AEHLUIN Yy pPO3BUTKY €KONOrYHOT CUTYyaLil Ta MOro TepuTopil.

MNpoTe cnig nam’'ataTu, WO CUCTEMA MOHITOPUHTY MOXKe BYTK Li€BOI
Ta ePpEeKTUBHOK NnLIe 33 YMOB JOTPMMAHHSA HAacTyNnHUX NPUHUUAIB, a ca-
me:

1. LinecnpsiMoBaHoCTi (Opi€eHTaUia CUCTEM MOHITOPUHTY Ha BUPI-
LWEHHS KOHKPEeTHUX 3aBAaHb.

2. KomnnekcHocTi (MOHITOPUHI eKonoriyHoi cdepy NoBUHEH ByTU
Yy3rog»KeHUM 3 MOHITOPUHIOM coLianbHOT i eKosoriyHoi chepn).

3. Be3nepepBHOCTI (NOCTIMHICTL Y CNOCTEPEXKEHHI 338 CKNaA0BMMMU
eKonoriyHoi cdepwm).

4. MepioanyHocTi (BCTAaHOBJIEHHSA NMPOMIXKKY Yacy MiX 3aMipaMu Ki-
NbKICHUX | AKICHUX XapaKTepUCTUK EKONOTiYHMX iHONKATOPIB).

5. MOXKMBOCTI BUMIPIOBAHHSA Ta MOPIBHAHHSA IHOVMKATOPIB Yy AMHAMIL.

I3 pycyHKa BMAHO, WO CMCTEMA E€KOJIONYHOr0 MOHITOPUHIY MiICTa
nepenbayae 34iMCHEHHSA CNOCTEPEXKeHb 3a CTAHOM aTMOChEepPHOro NoB.iT-
psl, NOBEpPXHEBUX BOQA, CYLLi, FPYHTOBOro NOKPMBY, CTAHOM 3e/IeHMX Haca-
O)XKEeHb, eKONOro-ririEHiYHUM CTaHOM TEPUTOPIN, BiaxoOoamu.

[oHepaBHa B YKpaiHi GyHKLUIT 3i 3AINCHEHHSA CNOCTEPEXXEeHb 3a CTa-
HOM O0O’€EKTIB HABKOJINWIHLOIO MPUPOAHOI0 CepenoBuLLa 34INCHIOBANM
MiHicTepcTBO eKkonorii Ta npupogHux pecypcis, epxkrigppoMeteocnyxba
MiHicTepcTBa HagsBuyanHux cutyauin (MHC), MiHicTepcTBO oxopoHM
3popoB’'s (M03), MinicTtepcTBo arpapHoi nonituku (MAI) Ta ix opraHu.
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CnocTeperkeHHs 3a CTaHOM aTMocdepHOro noBiTps Ta BMICTOM 3a-
OpyOHIOYMX PEYOBUH | PaAiOHYKNIAIB 30iNCHIOTL TPU CY6'EKTU AepxKa-
BHOI CUCTEMU MOHITOPUHTY, a caMe: MiHnpupoan, MHC, MO3 (caHiTapHo-
enigeMionoriyHa cnyx6a).

g, MOHITOPMHIOM aTMOCHEpPHOro NOBITPS PO3YyMitoTb iHGOpMaLin-
HO-MEeXaHi4YHYy CMCTEMY CNOCTEPEXKEeHb OLIHIOBAHHSA | NPOrHO3yBaHHA pi-
BHA 3a0pyaHeHHs aTMocdepHOoro NoBiTpsa (rasamu, YaCTUHKaMu TBEPAUX
abo piaKMX peyoBMH) Ta HAfaHHA Ha Uil OCHOBI peKoMeHAaUin wopao 3a-
X0AiB 3 0XOpOHM aTMocdepHoro nosiTpa [7].

MNporpamMa 060B'AI3KOBOr0 MOHITOPUHIY SAKOCTi aTMOCdEPHOro NoBi-
TPA 3AINCHIETLCA ¥ 53 MicTax YKpaiHu i BKAOYAE BiciM 3abpypHO4YnNX
peyoBuH: Nun, aeookuc asoty (NO;), aBookuc cipkm (S0,), okcupg Byrne-
uto, dopmanspgerig (H,CO), ceBuHeub Ta 6eH3(a)nipeH, a TakoX pagioakTu-
BHi pe4OBUHM.

IcHytoUa Mepexa cnocTepeXkeHb 3a 3abpygHEeHHSIM aTMOChEPHOro
NoBITPSA BK/IOYAE CTaLiOHapHI, MapwpyTHi i nepecyBHi (nigdakenbHi) no-
cTu. Ha Teputopisix MicT KinbkicTio HaceneHHa 200-500 Tuc. ocib, umce-
NbHICTb KOHTPOJIbHO-BUMIPIOBANbHMX NOCTIB CTaHOBMUTL Big 3 #o 5. Cta-
LLiOHAPHI NOCTM NPMU3HaYeHi o5 3abe3neyeHHs B aBTOMATUYHOMY PEeXMU-
Mi (cuctemm AHKOC-AT) perynsapHoro Big6opy npo6 nosiTps 3 MeTol BU-
3HAYeHHA KOHLUeEeHTpauin 3abpygHiotoumx pedosuH (nun, CO, NO,, SO,) i
dopmanbaeriny, 6eH3(a)nipeHy, CBMHLIO.

PerynsipHi cnocTepeXeHHs Ha CTaLiOHapHUX NOCTax NPoOBOAATLCS
3a OfHieto 3 06paHMX Nporpam, a caMe: NOBHOK, HEMOBHOK, CKOPOYEHOH,
po6ogoto.

MNoBHa nporpaMa nepepbavyae oTpMMaHHA iHGOpMaLil Npo pa3oB.i i
cepeAHboA060BI KOHLEHTpaUIT WoaHS WwnsxoM 6e3nepepBHOI peecTpauil
npu o6oB’a3koBoMy Big6opi Nnpob o 1-n, 7-n, 13-n, 19-1 roguHax.

HenoBHa nporpama 3abe3neyye oTpMMaHHSA iHbopMaLil Npo pa3oB.i
KOHUEeHTpauil woaeHHo o 7-1, 13-n, 19-11 rogMHax, a CKOpoyeHa — nuwe
0 7-n, 13- rognHax.

[lob6oBa nporpaMa nepepbavyae oTpuMaHHa iHpopMauii npo cepea-
Hb0A060BY KOHLEHTpaUilo 3abpyaHIoYNX pevyoBUH (naxom besnepep-
BHOro no6osoro sig6opy).

g, MOHITOPMHIOM NOBEPXHEBUX BOA, PO3YMIilOTb CUCTEMY MOCAIA0-
BHUX NepioguMYHUX CMoCTepexkeHb, 36opy, 06pOOKM Ta HAKOMUYEHHS i
36epiraHHa iHdopMaLil Npo cTaH BOAHUX 00'EKTIB, NPOrHO3yBaHHA MOX-
NUBUX 3MiH SIKOCTi BOAW Ta PO3pOoOKYy peKoMeHaauin i npono3unuin ans
NPUMHATTS YNPaBNiHCbKUX pilleHb Wwoao 36epexkeHHss abo NoKpalLeHHs
IX CTaHy.

10 06'€KTIB MOHITOPUHIY MOBEPXHEBUX BOA Y MiCTax BiAHOCATb Mo-
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BEPXHEBI | Nig3eMHi Boaun, oxepena.

MOHITOPUHI CTaHy BOA CyLWi Ta BMICTYy B HUX 3abpyaHIOIO4YNX peyo-
BWH 34iNCHI0IOTL 6 cyb'ekTiB MOHiITOpuHry: MHC, Minnpupogn, M03, Mi-
Harpononitukn, MiHxxutnokomyHanrocn, lepxxsogrocn YKpaiHu.

OCHOBHOK METOK CUCTEMU MOHITOPUHIY BOOHMX 0O'EKTIB € opep-
YXaHHSA [OCTOBIpHOT iHbOpMaLil NPo AKICTb NOBEPXHEBUX i NiA3EMHUX BOA,
i OyKepen Ta 3OINCHEHHS aHanily 3MiH AKOCTi BOAM Nif Oi€t0 aHTPOMNOreH-
HUX YNHHUKIB.

CnucTemMa MOHITOPUHIY BOAHUX 06'EKTIB BUPIiLLYE HACTYyNHi 3aBAaH-
HSA: 3abe3neYye NpoBeAEHHS CMOCTEpPEXEeHb 3a piBHEM 3abpyaHEHHS BO-
OW; BiACNIAKOBYE AMHAMiKy 3abpyaoHIOYMX PEYOBMH; BUBYAE MpPOLECH
CaMOOYMLLEHHS Ta CaMOBIQHOBMIEHHS BOAHMX 00'EKTIB; OOCNIAXYE 3aKO-
HOMIpHOCTI Ta 06carn BMHOCY 3aOpyOHIOKYMX PEYOBUH Yepe3 FUprioBi
OTBOPMU PiYOK, 03ep Ta MOpIB.

CnocTepekeHHs 3a CTAHOM NOBEPXHEBMX BOA, 34iINCHIOETLCA HA MNy-
HKTaX CMOCTEPEeXKeHb i KOHTPOJSIbHUX CTBOpPax. [TyHKTU cnocTepexKeHb y
MicTax 000B'A3KOBO BCTAHOB/IOKTLCA HA TaKUX 00'€EKTax: Micusx cKuay
CTIYHUX Ta OOLWOBUX BOA; MiCUAX CKMAY CTIYHUX BOA OKpeMux nignpu-
EMCTB; MiCUSIX CKMAOY KONIEKTOPHO-APEHAXXHMUX BOA, AKI BiABOOATbCA 3
OCYLUEHUX TEPUTOPIN.

Bci nyHKTU cTauioHapHOT MepeXXi CnocTepeXXeHb NoAINAlTb Ha Yo-
TUpW KaTeropil, a came:

e [lepwoi KaTeropii (po3MiwyoTb Ha BOAOCTOKaX, BOAOWMAX, LUO
MalTb 0COBJIMBO BaXK/IMBE HAPOAHOrOCNOAAPCHKE 3HAYEHHS Ta Y MiCUsX
BiANOYMHKY HaCeJIeHHS).

e [lpyroi KaTeropii (po3MillytoTe Ha BOAHMX 06’€KTax B MicLsAX Bif-
MOYMHKY HaCeNeHHS i KiHLeBUX CTBOPaXx PiyvoK).

e TpeTboi KaTeropii (po3MiwyoTb Ha BOAHUX 06'€KTax 3 cnabkum
a60o NOMipHUM aHTPOMOreHHUM HaBaHTAXKEHHSAM).

e YeTBepToi KaTeropii (po3MilLyoTb Ha BOAHUX 06’€KTax, AKi 3Ha-
X0QATbCA Y NPUPOAHOMY cTaHi (boHOBI cTBOPW).

Y nyHKTax cnocTtepexeHb 3AiMCHIOTb KOHTPONb 3a MiAponoriyHm-
MW, TiAPOXiMIYHMMKM Ta rigpo6IONOriYHMMM MOKA3HMKAMMK 3rigHO Mpo-
rpaM: 060B'A3KOBUX, CKOPOYEHUX 1, CKOPOYEHUX 2, CKOPOYEHUX 3.

3a 060B'A3KOBO NPOrpaMo BUKOHYHTb: FigposioriyHi cnocrepe-
>XeHHs (BuTpaTm Boau, M3/c; WBKMAKICTIO BOAU, M/C; piBHEM BOAU, M); Fia-
POXiMiYHi crnocTeperkeHHs (Bi3yasibHi, MOKa3HWKaMU CONIbOBOro, TPodo-
canpobionoriyHoro Ta cneundiyHoro 60oKis).

3a nporpaMamu ckopoyeHummn 1, 2, 3 BUKOHYHOTb TigpPONOriyHi i rig-
POXiMiYHI cnocTepeXeHHs 3a 0OMeXXeHUM NepenikoM NoKa3HUKIB.
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CnocTeperkeHHs 3a AKICTIO MOBEPXHEBUX BOA, 3a rigpobionoriyHMMm
NMOKa3HMKaMN BMKOHYKOTb 3 METOK OLEpPXKaHHSA 00'€KTUBHUX OaHUX, AKi
A03BONAKTb BUABUTM [OBroTpMBari 3MiHW y BoAHMX 06'ekTax. OCHOBHU-
MU Tigpo6ioNoriYHMMM NOKa3HMKaMM CTaHy BOOHOI0 06 €KTY Clif BBaXa-
TU KiNbKICHUI | SKiCHMI cknap rigpobioHTiB (¢piTo-, 300- i bakTepionnaH-
KTOH) Ta ix Biomacy.

OcobnuBe Micle B MOHITOPUHIY €KOOTIYHOT chepu MiCT HanexuTb
MOHITOPUHIY AAKOCTi NMTHOT BOAW Ta NUTHOro BogonoctadyaHHA. OCHOBHUM
3aBOAHHAM MOHITOPUHIY y cdepi NUTHOI BOAM Ta NUTHOrO BOAOMNOCTa-
YaHHA € 36MpaHHA, HaKoOMMYeHHs, 36epiraHHa [JaHWUX, sIKi CTOCYHTbCA
JXKepen BOAOMNOCTa4YaHHS, SKOCTI MUTHOT BOAW i CKUAAHHSA CTIYHUX BOL, Ta
CMo>uBayiB NUTHOT BOOMW.

Mpn UbOMYy SKiCTb MUTHOI BOAM, 3rigHO [lepKaBHMUX CaHITAPHUX
npaeun i HopM YkpaiHu ([CaHlliH), xapakTepn3yTbCA KOMMIEKCOM Xi-
MiYHUX, Pi3NYHUX Ta MiKpobionorivHMX NokasHukiB. CnocTepexXeHHsa 3a
J)KepenaMu nocTadaHHA NMUTHOI BOAW, BK/OYAKUM | Mig3eMHi Bogu, Ta
CTAaHOM MOBEPXHEBMX BOA Y MICUAX BIAMNOYMHKY i peKpeauinHux 30Hax
npoBoauTb CaHiTapHo-enigeMionoriyHa cnyx6a. MoHITOPUHI SKOCTI NUT-
HOI BOOW LLeHTPani30BaHUX CUCTEM BOAOMNOCTAYAHHS | CTAaHY CTIYHUX BOA
MICbKOT KaHanisauinHol Mepexi Ta 04MCHUX Cnopya NPoBOANTb MiHXUT-
NOKOMYHrocn Ta Migpo34inv 3 NUTaHb XXWUTJIOBO-KOMYHANbHOMO rocno-
papcTtBa. HuHI YKkpaiHa 30pieHTOBaHa Ha BNpoBagXeHHs [dupekTueu €B-
ponencbkoro Cot3y wopo nutHoi Boan Ne 80/778/€C, wo noknapgeHa B
OCHOBY BOJOHOM0 roCnodapCTBa €BPOMENCLKUX KpaiH i pernaMeHTye 66
HOPMaTUBHUX NOKAa3HUKIB AKOCTI MUTHOT BOOMW.

MOHITOPUHI CTaHy FPYHTIB Y MiCTaxX Ta CMOCTEPEXEHHSA 3@ BMICTOM
Yy HUX 3a0pyOHI0UYMX PEYOBMH MOXYTb 34iNCHIOBATK 5 cy6'eKTiB, a came:
MHC, Minnpupogu, MO3, MiHarpononituku, JepxXKkom3eM YKpaiHu.

06’eKTaMu rpyHTOBOIO MOHITOPUHIY BUCTYNalTb OCHOBHI TUMK Ipy-
HTiB, NigTUNW, BUAM | pi3HoBMAHOCTI. CTaH rpyHTIB AOCTOBIPHO AiarHOCTY-
ETbCA 3a HASABHOCTI iHPOpMaLil Npo X cknag BnacTuBocCTi. EkonoriyuHum
CTaH PPYHTIB OLIHIOETLCS B 3aJI€XKHOCTI Bif, 3MiHM IX HOPMATUBIB, TAKNMU
CTaHaMu: 3af40BinbHUIN (@60 30Ha eKOMOriYyHOT HOPMU); YMOBHO 3afoBi-
NbHUIN (30Ha PU3UKY); He3apoBINbHUIA (30HA KpuU3K); KaTacTpodiuyHUi
(30Ha nuxa).

[nsa ouiHIOBaHHA CTyneHs 3abpyaHEHHS 'PYHTOBOMO NOKPUBY MOX-
Ha BUKOPUCTOBYBATK HACTYMHiI KpuTepil cnabko-, cepeaHbo- i CUNbHO3a-
OpyOHEeHi 'PYHTH.

Y cnabo3abpyaHeHUxX rpyHTax BMICT 3ab6pyOHIOUYMX PEYOBUH He
nepesuwye NOK abo 6n1n3bkmun 4o GOHOBUX 3HAYEHb. Y cepeHbo3abpy-
OHEHMX — MAa€E Micue He3HayHe NepeBULLEHHS 3abpyAHIOYMX PeYOBUH
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3HauveHb [OK, abo PoHY i iCTOTHUX 3MiH BNacTMBOCTEN MPYHTOBOr0O MOK-
puBy He BigbyBaeTbcs. Y cunbHo3abpyaHEHUX FPYHTaxX BMICcT 3abpyaHto-
IOUMX PEYOBMH Y Kiflbka pasiB nepesuwye NOK, abo ¢oH, wo ictotHO no-
3HAYAETHLCA HA NOTIPLUIEHHI X BNAaCTUBOCTEMN.

BinbwicTb cnocTepe)eHb y MicTax 3a PiBHAMU 3abpyaHEHHS FPyH-
TIB BaXXKMMWU MeTanamu, HapTonpoayKTaMn, pagioHyKNigamum 34iNCHI0-
I0Tb MO CiTUi KBagpaTiB Takoro macwTaby Big 2 po 100 ra. Bigbip npob
30iNCHIOITbL METOO0M KOHBepTa 3 rnmMbuHmn go 20 cM Ha rasoHax, cKee-
pax, napkax, ABopax.

HaBkono nignprveMcTB-3abpyaHtoBaYviB NpoBeAEHHS CMOCTEPEXKEHb
3abpyQHEHHS IPYHTIB 34IMCHIOIOTE 3a po3oto BiTpiB. BigcTtaHb Bigbopy
npo6 ctaHoBuTb 200-300 M nobnusy oxxepena 3abpyagHeHHS 3 NOCTYnNo-
BWM PO3LIMPEHHSAM A0 1-3 KM.

OuiHKy pagiauinHol cuTyauil Ha TEPUTOPIAX MICT 34IMCHIOKTbL Y ABa
eTanu:

e [lepwunin eTan — NpoBeAEHHSA raMMa-3MOMKMU, SIKa 3L4INCHIOETLCS
3a ponomoroto npunagy CPI 68-01 Ha BucoTi 1 M Hap NoBepXHEH I'PyH-
Ty.

e [lpyrun etan nepepbadae Bigbip Nnpob rpyHTYy 3 METOK OLiHI0-
BaHHSA TX pafioakTUBHOro 3abpyaHeHHs (Ha BMicT uesito — 137, cTpoHUito
-90).

BuMipioBaHHA 06'eMHOT akTUBHOCTI (OA) pagoHy 3 NOBEpPXHi FPYHTY
AOUINbHO NpoBOAMTM Ha pagiomeTpi «Anbdapag lntoc», SKMn npusHa-
YeHUN ONs eKCNpPecHUX BUMipBaHb PapoHy 222 B rpyHTOBOMY MOBITPI
(nianazoHn 103-10° Bk/M3) Ta ryctuHu notoky pagoHy (I'TIP) 3 noBepxHi
rpyHTy (OianasoH 20-10° MBK/cM?).

[lito BCi€l cyKynHOCTI 3a0pyaHIOBaYiB TePUTOPIl MICT MOXKHAa OLiHI0-
BaTW 3a JOMNOMOrO LUTOreHETUYHMX MeToAiB BioTecTyBaHHSA. CTpPYKTYp-
HY CXeMYy KOMMJIEKCHOr0 €KOMOro-ririEHiYHOro MOHITOPUHIY AOBKIiNNS,
AIKa [03BONSAE OUIHUTU CTaH TepUTOPIl MiCTa 338 TOKCUKO-MYTareHHuM
$OHOM, Lo € HEOOXIAHMM AN BUSHAYEHHS PiBHA 3arasibHOI eKOMOriYHOI
Ta reHeTU4YHol Hebe3nekn ons NAMHKU Ta 6ioTn, NpeacTaBneHo B Tabau-
Li.

Tabnuus
CxeMa eKonoro-ririEHiYHOro MOHITOPUHIy 06'€EKTIB AOBKINNSA
06'ekT BiotecTu
JOBKiNnns

1. AtMmocdepa | 1.1. CTepunbHicTb NUAKY iIHAMKATOPHUX POCITUNH

1.2. YacToTa KNiTUH 3 MiKposiapaMu B TKaHUHaXx poc-
JIVH, TBAPWH, OiTeN OOLWWKISIbHOMO BiKY

1.3. PoctoBun ditotect
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NPOAOBXEHHA Tabnuui

2.Mepocoepa | 2.1. MiTOTUYHMI iHOEKC Ta YacToTa 06EPAHTHUX XpO-
MOCOM B KNniTMHax Allium cepa L, BupoLeHux Ha 3pas-
Kax IPyHTIB

2.2. YacToTa KNiTUH 3 MiKposiApaMun B TKaHWHaxX BioiH-
OuKaTopiB

2.3. PocToBui $iTOTECT HA 3pa3Kax I'PYHTIB

3.Tippocdepa | 3.1. MiTOTUYHMI iHOEKC Ta YacToTa 0OEPAHTHUX XpO-
MOCOM B KNiTUHax rigpobioHTiB Allium-TecT Ha 3pas-
Kax BOOHMX OyKepen

3.2. YacToTa KNiTUH 3 MiKposiApaMu B TKaHUHax rigpo-
BioHTIB

3.3. PoctoBuUI piTOTECT Ha 3pa3Kax BOOHUX OXKEpes

Ak BUOHO 3 TabnuLi, OLiHIOBaHHSA 3AINCHIOETLCSA TPLOX 06'eKTIB (aTMO-
coepw, rigppocdepu, negochepmn) 3a TOKCUKO-MyTareHHUM GOHOM.

CtaH aTtMocdepHOro noeiTpss BU3HavaloTb 3a TecTaMu: «Ctepunb-
HICTb NMUNKY IHOWKATOPHUX POCAUH», «MiKposgepHUn TecT» y coMaTuy-
HMUX KNiTUHaxX b6ioiHanKkaTopie, «PocToBUM diToTECTOMY.

CtaH BogHMX 06'eKTIB Ha TepuTopil MicTa BM3Ha4awTb 3a Alliums-
TECTOM MITOTUYHMM iHOEKCOM Ta YacTOTOK 06EepPaHTHMX XPOMOCOM Yy KO-
peHeBin MepuUcTeMi BULLMX BOAHUX POCAUH, MikposaepHUM TeCToM B CO-
MaTUYHUX KNITUHaX rigpobioHTIB Ta pOCTOBUM iTOTECTOM.

CraH negocdepm (FpyHTiB) BU3HayatoTb 3a Allium-TecToMm Ha Bigi6-
paHuX 3pasKax FpyHTiB, MikposaepHUM TECTOM B KJTiTUHAX TKAHUH Bi0iH-
AvkaTopie Ta PoctoBuM ditoTecTom.

Mpwn ouiHLI eKONOriYHOro CTaHy MICT PEKOMEHAYETLCS MO0 TEPUTO-
pit0 QiNUTM Ha TeCT-NOMIroHW, SKi 3i cBOro 60Ky MOXYTb NOAINATUCA Ha
NMYHKTU cnocTepekeHb. [pobu BiAOMPaOTb Y NYHKTAX CNOCTEPEXEHb 33
npaBunoM «koHBepTa». 06'egHaHa npoba popmyeTbea 3 10-12 npob.

OuiHIOBaHHSA CTaHy 3eIeHUX HacaaXeHb MICT A0oUiNbHO 34iNCHI0Ba-
TV 33 YMOB BUAINEHHSA Ha IX TEPUTOPIl eKoNoro-piToueHOTUYHMX NOACIB,
a caMe: NepLnm Nosic — NPUMICbKKX NiCiB; APYrUK NOSIC — BEJINKI MICbKi
NapKu i niconapku; TpeTin Nosic — HEBENIMKI MapKW i CKBEpU; YeTBEpPTUN
nosic — AepeBHi HACAAXKEHHS NNOLY i BYULb, WO He CTBOPKWTL ¢iToue-
HOTUYHOIO MOKPMBY. 3eNEHi HACAAXKEHHSA Y MiCTax BUKOHYKOTb HAaCTYyMHi
dYHKLUII: 0X0N04XKYIOTb aTMOCPEepHe NOBITPS MiCTa 3a pPaxyHOK 306inb-
lWeHHa anbbeno noBepxHi; cTabini3yloTb BITPOBUN pexxuM; 30inbLyOTb
BiAHOCHY BOJIOTICTb MOBITPS | NPOAYKYBAHHS KUCHIO; 30iNbLIYIOTh KOHLE-
HTpaUilo B4’ EMHO 3apsaaXXeHUX IOHIB; CNPUAIOTb BUAINEHHS A0 aTMocde-
PHOro NOBITPSA BiONIOFYHO aKTUBHMX PEYOBWUH Ta MOMIMHAHHIO BYFIEKUC-
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Nnoro rasy i 3abpyAHIOYMX PEYOBUH; 3MEHLYOTb LUYMOBE 3ab6pyaHEHHS
ypboeKocUCcTEM; CNPUATb NOKPALLEHHIO CTPYKTYPU | MPOHUKHOCTI IPYH-
TiB, 3aTPMMLI CHIrOBOro NOKPMUBY i TaNnX BOA, MOKPALLEHHIO Bi3yasbHUX
BNnacTueocTen ypboeKocucTeM.

OCHOBHMMM MOKA3HMKOM, LLO XapaKTepWU3ye CTaH 3e/leHUX Haca-
[AXXEeHb MICT € iHAMKATOP PiBHSA 03eJIEHEHHS MICT, AKMIA OUIHIOETLCS B M?
Ha ocoby.

CTaH 3eNneHMX Hacag)KeHb MOXKHa OLiHIOBATW 3@ 3MiHaMM JIUCTKIB Y
AepeBax POC/AMH, 3MiHaMW 3abapBnEeHHsl, HasIBHICTIO HEKPO3iB, MOYaTKY
Aedopmadil, HAABHICTIO BUPAXKeHOI ABOCTOPOHHbLOI aCUMETPIl.

CTpYKTYpy YTBOPEHHS Ta HAaKOMMWYEHHS BIAX0OAiB Ha TepUTOpIl MicT
(B ToHHax abo Kr/ocoby) BCTaHOB/IOKTL BiAMNOBIAHO A0 OEPXKABHOIO CTa-
TUCTUYHOTO cnocTepexeHHa Ne 1 — Bigxoon «[lloBop)keHHs 3 Bigxoda-
Mu». Bci MOXKNUBI BUAW BiAXOAiIB NOAINATLCA HA: No6YTOBI (KOMYHaNbHi
TBEpAi Ta PiAKi), WO HAaKONMUYTLCA B pe3yNbTaTi XUTTELIANbHOCTI Jo-
Aen Ta aMopTu3auil npeaMeTiB nobyny, NPOMUCNOBI, ByAiBeNbHI, CNOXN-
BYi, panioakTUBHI, TOKCUYHI. OCHOBHa Maca TBepauMx NobyToBMX BiaxoAiB
(TNB) Ha 80-90% npeacTtasneHa ¢pakuiamu o 150 MM i MicTUTb HacTy-
MHi CKNaAoBi: Nanip, Xxap4oBi BiAXoAun, TEKCTWUMb, NaacTMaca, CKno, gepe-
BO, KOCTI, LWKipa, KaMiHHSA TOLLO.

3 MeTol po3pobneHHsA pekoMeHpauin wopo ytunisauii TMNB goui-
NbHO HacaMneped NPOBECTU ayauT opraHisadii y MicTi ix 36opy Ta Buaa-
NEeHHs. 3anponoHyBaTU Po3A4iNbHy abo CeneKkTMBHY cuctemy 360py OK-
peMux cknaposux TINB onsa oTpUMaHHSA Big, HaCeNeHHs BTOPUHHUX pecy-
pciB (manepy, ckna, naacTMacu) Ta 3MeHLLIEHHSA KiNbKOCTI BiAX0AiB, fAKi
BUBO3ATbLCA Ha MONiroH. Y Bunagkax nobynosu 3aBoAiB coptyBaHHsa TI1B,
i3 BUrOTOBJIEHHAM anbTepHaTMBHOro nanuea (nogpibHeHi nanip, nnacT-
Maca, AepeBo, TEKCTWU/b), COPTYBaHHS, AOLINbHO 3A4iNCHIOBATU Nuwe i3
BUOANEHHSAM NpPU PO3A4iNbHOMY 360pi OpPraHivyHMX PeLToK, Ki AOUiNIbHO
niapnaBaTM KOMMNOCTYBAHHIO A8 BUrOTOBJIEHHS Biorymycy.

Ocobnueoi yBarn 3acnyroBye npobnema ytunizauil NpoMUCNoBux
BiAXxoniB, a caMe: ByrnesbaravyeHHs, 3011 Npu CnanBaHHI BYrinns, Big-
xopdiB nobyBaHHA Ta 36arayeHHs pyd, BUrotoBsieHHS ¢ochopHUX [o6-
puB, BigxoniB rafibBaHiYHOro BUPoOHMLUTBA.

OTxe, 3a pe3ynbTaTaMy NPOBEAEHUX AOCAIOXKEHb MOXXeMo cdop-
MYJII0BaTV BUCHOBKM:

1. MNpwn CTBOPEHHI CUCTEM EKOTOMNYHOIrO MOHITOPUHIY MICT B YKpalHi
HeobXxigHO BPaxoBYyBaTW SIK BIACHWUW AOCBIA CTBOPEHHS | GYHKLIOHYBaH-
HA [lep>XaBHUX CUCTEM EKOJIOTIYHOIr0 MOHITOPUHIY, TaK i aoceig KpaiH EC.

2. JlokanbHa cucTeMa €KOJIOFiYHOr0 MOHITOPUHIY MICT € CKnago-
Boto PerioHanbHOro iHGopMauiMHO-aHANITUYHOIO LEHTPY MOHITOPUHIY
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AOBKINNSA, WO BKAKYAE HACTYNHi 6/10KM: BUKNAM B aTMOchepHe NoBiTpS,
BUKOPUCTAHHSA BOAW, CTaH FPYHTIB, MOBOOXKEHHSA 3 BiAX0AAMM, CTaH 3e-
NEeHNX HacapXKeHb.

3. JlokanbHa cucTeMa eKosoriYyHOro MOHITOPMHIY MicTa — Le CKna-
AHA AMHaMiYHa iHpopMaUiHO-aHaniTM4Ha cucTeMa, Wo 3abesneyye op-
raHi3auito cnocTepexXeHb, 0OfepXKaHHsA AOCTOBIPHOI, 06'€KTMBHOI iHbOp-
Mauil Wwoao CTaHy eKOMOriYHUX iHOUKATOpPIB Ta MiAroTOBKM pPeKOMeHpOa-
Ui, CNPSSMOBAHMX Ha MOAONIAHHSA HEraTUBHUX i NIGTPUMKY MO3UTUBHMUX
TEHOEHLUIN Y PO3BUTKY €KOMOrYHOI CUTYaLil HA MOro TepuTopil.

1. Monbuak A. C., KnumeHko M. 0., Pectok B. 0., 3aneckkuit I. |. PiBHe : npupo-
A3, rocnofapcTBo Ta eKosorivyHi npobnemun : MoHorpadis. PisHe : HYBITT, 2008.
314 c. 2. Knumenko M. 0., Menixosa T. J1. loBigHWK eKonoriyHoro cknapgy M. Pi-
BHe : HaBY. NocibHuK. PiBHe : BonnHcbki 06epern, 2001. 144 c. 3. Kyuepsisun B. .
Yp6oekonoria. JIbsie : CeiT, 1999. 360 c. 4. [lep)xaBHa cTpaTeris perioHaNbHOro
po3BUTKY YKpaiHu Ha nepioa o 2020 poky : MNMoctaHoBa KabiHeTy MiHicTpiB YK-
paiHu Big 6 cepnHa 204 poky Ne 335. URL: http:/www.rada.gov.ua (narta 3Bep-
HeHHs: 15.05.2019). 5. Knumenko M. 0., Knumenko 0. M., Knumenko J1. B. Cra-
1 po3BuTOK MicueBux rpoMaa. K. : BugasHnumnn gim «KoHgop», 2018. 296 c.
6. bappaHoea 0. B, BakyneHko B. M., BaneHTiok |. B., Tkauyk A. ®. CtpaTeriyHe
NiaHyBaHHA PO3BUTKY 06'€QHaHOI TepuTopianbHOI rpoMagm : Hasy. nocib. K.,
2017. 121 c. 7. MoHiTopuKHr goBKiNAs : nigpy4yHuk / boronto6os B. M., KnumeH-
ko M. 0., Mokin B. b. Ta iH. ; 3a pen. B. M. boronw6oea i T. A. CadpaHoBa.
XepcoH : F'punb O.C., 2011. 530 c.

REFERENCES:

1. Molchak Ya. S., Klymenko M. 0., Fesiuk V. 0., Zaleskyi I. I. Rivne : pryroda,
hospodarstvo ta ekolohichni problemy : monohrafiia. Rivne : NUVHP, 2008. 314
s. 2. Klymenko M. 0., Melikhova T. L. Dovidnyk ekolohichnoho skladu m. Rivne :
navch. posibnyk. Rivne : Volynski oberehy, 2001. 144 s. 3. Kucheriavyi V. P.
Urboekolohiia. Lviv : Svit, 1999. 360 s. 4. Derzhavna stratehiia rehionalnoho
rozvytku Ukrainy na period do 2020 roku : Postanova Kabinetu ministriv
Ukrainy vid 6 serpnia 204 roku Ne 335. URL: http:/www.rada.gov.ua (data
zvernennia: 15.05.2019). 5. Klymenko M. 0., Klymenko 0. M., Klymenko L. V.
Stalyi rozvytok mistsevykh hromad. K. : Vydavnychyi dim «Kondor», 2018.
296 s. 6. Bardanova 0. V., Vakulenko V. M., Valentiuk I. V., Tkachuk A. F.
Stratehichne planuvannia rozvytku obiednanoi terytorialnoi hromady : navch.
posib. K., 2017. 121 s. 7. Monitorynh dovkillia : pidruchnyk /
Boholiubov V. M., Klymenko M. 0. Mokin V. B. ta in. ; za red.
V. M. Boholiubova i T. A. Safranova. Kherson : Hryn D.S., 2011. 530 s.

37



Cepist «CinbcbkorocnoaapcbKi HayKu»
Bunyck 2(86) 2019 p.

Klymenko L. V., Candidate of Agricultural Sciences (Ph.D.), Associate
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Rivne)

ARGUMENTATION OF ECOLOGICAL MONITORING SYSTEMS OF
MID-SIZED CITIES

Analysis of statistic data which characterize ecological state of urban
ecosystems has been done. On its basis the local system of ecological
monitoring of the cities, taking into account own experience and the
experience of EU countries, has been worked out. It includes the
following moduls: emission into atmospheric air, water consumption,
the state of soils, waste products, treatment, the state of green
plantation.

Ambient air monitoring means the information-mechanical system of
observing the estimation and prediction of the level of atmospheric air
pollution (gases, particles of solids or liquids) and providing with
recommendations on atmospheric air protection measures on this
basis.

Surface water monitoring refers to a system of consistent periodical
observations, collection, processing and accumulation and storage of
information on the state of water areas, the prognostication of
possible changes in water quality, and the development of
recommendations and proposals for management decisions to
maintain or improve their state.

Soil monitoring objects are basic soil types, subtypes, types and
varieties. Soil state is reliably diagnosed with information on their
composition. The ecological state of soils is evaluated depending on
the change of their norms by the following

conditions: satisfactory (or zone of ecological norm);

conditionally satisfactory (risk area); unsatisfactory (crisis zone);
catastrophic (disaster zone).

The main indicator characterizing the state of green spaces in cities is
the indicator of the level of city landscaping, which is estimated in m?
per person. The state of green space can be assessed by changes in
leaves of the trees, changes in color, the presence of necrosis, the
beginning of deformation, the presence of expressed bilateral
asymmetry.

Keywords: ecological state, monitoring system, atmospheric air, water
objects, soils, waste products, green plantation.

38



BicHuk
HYBIM

KnumeHko J1. B., K.c.-X.H., AoueHT (HaunoHanbHbIN yHMBEPCUTET
BOOHOM0 X035MCTBA U NPUPOAONOSIb30BaHMs, I. POBHO)

OBO0CHOBAHUE CUCTEMbI 3KOJIOTMYECKOIo
MOHUTOPUHIA CPEAHUX TOPOAOB

MpoBeneH aHaNM3 CTaTUCTMHYECKUX AAHHbIX, KOTOPbIE XapaKTepPU3YIoT
3KoJIorM4yecKoe cocTossHue yp603KocucTeM U Ha OCHOBaHUM MX, C
y4yeToM CO6CTBEHHOro OoNnbiTa CO3AaHUA CUCTEM MOHUTOPUHIA U CTPaH
EC, paspa6oTaHa floKanbHaA cUCTEMA 3KOJIOrMYEeCKOro MOHUTOPUHIra
ropoaa, Kotopas BKal4aeT cneayowme 6510ku: Bbibpocbl B atMochep-
HbIA BO3AYX, UCNOJIb30BaHWE BOAbI, COCTOSSHUE NOYB, o6palleHue c oT-
XOAaMM, COCTOSIHME 3eJIeHbIX HAaCaXKAEHUN.

KnioueBbie c/ioBa: 3KoNorn4yeckoe coCTosstHue, CUCTeMa MOHMTOPUHTA,
aTMocdepHblil BO3AYyX, BOAHbIe 00beKTbl, NO4YBbI, 0TXOAbI, 3eJIeHble Ha-
caXkpeHus.
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