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AHAJII3 TEXHOI'EHHOI'O HABAHTAKEHHSI HA IPUPOJIHE CEPEJIOBHUIIIE
3AIMOPI3bKOI OBJIACTI

Mera. Orminka piBHS 3a0pyIHEHHST aTMOC(EPHOTO TOBITPS 1 MOBEPXHEBUX BOJ 3aropi3bKoi 0bacTi, a Ta-
KOXX OIliHKa TEXHOT€HHOT'O HaBaHTa)KCHHS HA IPHUPOJHE CEPEIOBHINE PerioHy 3a Oararopiunmii mepion. Merto-
au. CratuctuuHi. Pesyabratn. BukoHano omiHKy piBHS 3a0pyIHEHHS aTMOC(EpHOTo MOBITPs, MOBEPXHEBUX
BoJ perioHy. OLiHEHO MOAYJIb TEXHOTCHHOTO HABAaHTa)XCHHS HA PErioH 3a GaratopiyHuid mepiox. PoszpaxoBano
Ta MPOAHAII30BAHO PIBEHb TEXHOT'CHHOIO HABAaHTAKEHHS Ha NPUPOJHE cepeloBHIle 3anopi3bkoi obmacti. Bu-
CHOBKH. 3amnopi3bka 00J1acTh BiJTHOCHTbCS IO TEXHOT€HHO-HANPYKEHUX perioHiB. IlepuoyeproBumu 3aBaaHHsi-
MU II[0JI0 TIOKPAICHHS CTaHy JOBKULISA € 3aX0IH, [TOB’s3aHi 13 3MEHIIICHHAM KiUTbKOCTI BUKHUIIB 3P B atMocdep-
HE TMOBITPs 1 YTBOPEHHS B1IXO/IiB.

KoaiouoBi ciioBa: omiHKa SIKOCTI, OBITPsI, BOJHE CEPENOBHIIE, MOIYJIb TEXHOTEHHOTO HABaHTAKEHHSI

Chugai A. V., Pilipyuk V. V., Borovska H. O.

Odessa State Environmental University

ANALYSIS OF TECHNOGENIC LOADING ON THE NATURAL ENVIRONMENT OF THE ZA-
POROZHYE REGION

Purpose. To assess the level of pollution of the atmospheric air and the surface waters of the Zaporozhye
region, as well as assessing the technogenic loading on the natural environment of the region. Methods. Statisti-
cal. Results. The obtained results indicate that the highest values of the atmospheric pollution index are defined
in such substances as formaldehyde, phenol, nitrogen dioxide and nitrogen oxide. The surface waters quality of
the Zaporozhye region was characterized as "poorly polluted”, class | — "polluted”, class Il. The assessment of
the loading on the air basin showed a gradual decrease in the level of loading. The contribution of mobile
sources is about 50 % of the total emissions. For the surface water, there is also a significant decrease in a load-
ing module index. With the amount of accumulated waste, a loading level increases. For a generated waste
amount, a maximum amount is solid household waste. The overall assessment of a technogenic loading on the
region shows that in 2010 — 2012, the maximum values of a man-caused load module were characterized. A
slight decrease in an anthropogenic pressure level is noted. This is due to the reduction of pollutants emissions
into the atmosphere and the generation of waste in 2013 — 2015. Conclusion. Zaporozhye region belongs to the
technogenically stressed regions. Priorities for improving the state of the environment are activities related to
reducing the amount of pollutant emissions into the atmosphere and the generation of waste.

Key words: natural environment, polluting substance, quality assessment, technogenic loading module
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Ooecckutl 20cy0apcmeenHbvlil IKON0SULECKUL YHUGepcumem

AHAJIN3 TEXHOTEHHOM HAT'PY3KHM HA IIPUPOJIHYIO CPEJY 3ATIOPOKCKOM OBJIA-
CTn

Hean. Onenka ypoBHS 3arpsisHEHUsI aTMOC(EPHOTO BO3yXa M IMOBEPXHOCTHBIX BOJI 3alOpOKCKOH obia-
CTH, a TaKKe OIIEHKa TEXHOT'€HHOI Harpy3ku Ha IPUPOJHYIO Cpey perioHa 3a MHOTOJIETHHI nieproi. MeToasl.
Craructnueckue. Pe3yabrarsl. BrinonHeHa olleHKa ypOBHS 3arpsi3HEHHsI aTMOC(EpHOTO BO3JyXa, MOBEpX-
HOCTHBIX BOJ| pernoHa. PaccMoTpeHBl M NnpoaHaIn3upoBaHbl YPOBEHb TEXHOTCHHON HAarpy3Kd Ha MPHUPOAHYIO
cpeny 3amopokckor obnmactr OlEeHEH MOMYJb TEXHOTCHHOW HArpy3Kd Ha PETHOH 32 MHOTOJETHHHA IMEPHO]I.
BbIBoabI. 3anopokcKas 0071acTh OTHOCUTCSI K TEXHOT€HHO-HAIPSHKEHHBIM perroHam. [lepBoodepeiHbIMU 3a/1a-
YaMHU MO YJIYYIISHUIO COCTOSHHS OKPY)KAIOIIEH Cpelbl SBISIFOTCS MEpOIPUSTHSI, CBSI3aHHBIE C YMEHBILIEHUEM
KoJim4ecTBa BEIOpocoB 3B B arMmocdepHbIil BO3MyX 1 00pa3oBaHHUs OTXOHOB.

KiroueBble ci10Ba: IpUpoIHAs cpea, 3arpsA3HSAIONIee BEIECTBO, OIIEHKA KauyeCTBa, MOAYJIb TEXHOT€HHON
Harpy3Ku
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3anopi3pKa 001acTh BiTHOCUTKCS JI0 pe-
TioHIB YKpaiHW, e CKOHIICHTPOBAHO 3HATHHI
NPOMHCIIOBUM MOTEHIiad TaKuX Tany3eil BH-
pOOHMLTBA, SK METAIypriiHUHA, TipHUYO-
30araduyBajJbHHNA, MalIMHO-OYAiBHUH Ta XiMid-
HUM KOMIUIeKCH. Takox B perioHi po3ramioBa-
HUM OAMH 3 O0O0’€KTIB aTOMHOi CHEPreTHKU
VYxpainu — 3anopizeka AEC. OGnacHuii nieHTp
periony M. 3amopiKs HAJIEKUTh 1O 1HIYCT-
plabHUX LEHTPIB KpaiHU Ta BiJlirpae BaXJIUBY
pOIb Y COMiabHO-€KOHOMIYHOMY PO3BHUTKY
obuacri i aepxasu B 1iomy [1]. Bei i obcra-
BUHU OOYMOBITIOIOTh BHCOKHH PiBE€Hb TEXHO-
TeHHOTO HAaBaHTAKCHHS HA MPHPOIHE CEpero-
BUIIIE PETiOHY.

Mertoro po0OoTH € OILiHKA PiBHS 3a0pya-
HEHHSI aTMOC(EPHOrO TOBITPS 1 MOBEPXHEBUX

Bcmyn

2018, Issue 18

BOJ 3amopi3bKoi 00JIacTi, a TAKOXK OITiHKA TEX-
HOTCHHOTO HABAaHTaXXCHHS Ha TIPUPOJHE cepe-
JIOBUIIIE PErioHy 3a OaraTopiuyHui Hepiof.

O0’exkT Ta BHMXiAHI MaTepiaam nocii-
JkeHb., O0’€KTOM IOCHIKEHHS € TMPHPOITHE
cepenoBuile 3anopi3bkoi 001acTi, TPEIMETOM
JOCHIDKEHHsSI — PiBEHb TEXHOTEHHOTO HaBaH-
Ta)XEHHS Ha TIPUPOJHE CEPEIOBHUIIE 00IACTI.

B sxocTi BUXiTHHUX HaHHX B POOOTI BHU-
KOpHUCTaHi JaHi JiTepaTypHHUX Ikepen iHdop-
Marlii, a Tako)K Marepianu PerioHaisHUX I10TIO0-
BiZIed MPO CTaH HABKOJMWIIHBOTO MPUPOIHOTO
cepenoBuina, EKoJOTIYHMX MacnopTiB periony,
naHi ['0OJIOBHOTO ympaBJiHHSI CTaTUCTUKH B 3a-
nopi3eKii 06sacti 3a 2007 — 2016 pp. [1 - 7].

Memoou oocniorcenn

B po6oTi BUKOpHCTaHO METOIU CTaTHC-
TUYHOTO Ta MOPIBHAJIBHOTO aHamizy. Jist omi-
HKH piBHsI 3a0pyJHEHHSI aTMOC(EPHOTO MOBIT-
ps M. 3amopiKKsS PO3TIISTHYTO iHIAEKC 3a0pya-
HeHHs atmochepu (134).

134 OKpeMoI0 JOMIIIKOI PO3PaxoBY-
€TBCS 32 POPMYIIOIO:

=(

)Ci @)

Fﬂ[{cd

ne Cj — KOHCTaHTa, 1110 Ha0yBa€e 3HaUCHb
1,7; 1,3; 1,0; 0,9 Bignosigno mid 1; 2; 3; 4-ro
KJacy HeOe3neKH pPEYOBUHHM 1 JIO3BOJISIE MPU-
BECTH CTYIIHb IIKI[UIMBOCTI i-01 pEYOBUHH JI0
CTYTICHS IIKiTTMBOCTI TIOKCUIY CipKH.

Beaxaetses, mo npu 134 <1 sxicrs
MOBITPsi 32 BMicTOoM okpemoi 3P Biamogigae
CaHITapHO-TITi€HIYHUM BUMOTaM.

Komrutexcuuit 134 (KI3A4) — ue KinmbKic-
Ha XapakTepUCTHKA PiBHS 3a0pyIHEHHS aTMO-
cthepu, yTBOPEHOTO N PEYOBHHAMM, 1110 TIPHUCY-
THi B atMocdepi micta. KI34 po3paxoByeThbCs
3a Q)opMynoro:

ln—Z .—Z((

)ii)n’

FﬂKCO

e 67 — ocepelHEHa 3a 4acoM (Micsipb

abo pik), po3paxoBaHa I OCTa, MicTa abo
TPyNH MIiCT KOHIIEHTPAIlS i-0i JOMIMIKH, | —
JIOMIIIIKA.

Jlns iHTEeTpaNbHOI OMIHKK PIiBHS 3a0py-
IHEHHs atMocdepu 3a gormomMoroo KI34 Mox-
HA BUKOPHUCTATH 3HAYCHHS OJWHUYHHX 1HACK-
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ciB 34 tux m'atu 3P, mus SKUX 10 3HAYEHHSA
Hapoiemm. TooTo
5
1 5= > i (3)
=1

Bennunna |5 MeHIIe 2,5 BiamoBizac

yucTiii atMocdepi; Big 2,5 go 7,5 — cmabko
3a0pynHeHiit; Bix 7,6 mo 12,5 — 3a0pyaHeHiit;
Bix 12,6 no 22,5 — cunbHO 3a0pyaHEHii; Bix
22,6 1o 52,5 — BUCOKO 3a0pyJHEHIH; Oiblie
52,5 — excTpeManbHO 3a0pyaHEHIH aTMocdepi
[8].

O1iHKy SKOCTI BOJ MOJKHA IPOBOJUTH
HA OCHOBI pO3paxyHKy iHJIEKCY 3a0pyaHEHHS
BOIH [9], KOMIZIEKCHOTO TOKa3HHWKa €KOJIOTiY-
HOro ctany [10], a TaKOX €KOJIOTIYHOTO 1H/ICK-
cy 3rigno [11]. Hamu Oyna 3acTocoBana mMeTo-
JTUKa OI[IHKU SIKOCTI IMMOBEPXHEBHUX BOJ CYIIIi 3a
TiAPOXiMIYHMMH TIOKa3HUKaMu (Meronuka [1i-
JpoximiyHoro iHCTHTYTY) [9]. SKicTh BOAM
3TiTHO METOJUKH BU3HAYAETHCS UYEPE3 KOM-
IUICKCHUM TTOKA3HUK, SKHA HA3WBA€THCS KOM-
OiHaTOpHKUM iHIEeKCcOM 3a0pyaHeHHs (K13):

Klgzzsi ,
i=1

(4)

ne S; — s3araJgpHME OIIHOYHHUK 0Oa,
OTPUMAHMN IIJITXOM IEPEMHOKCHHS TTOKa3HH-
Ka TOBTOPIOBAHOCTI BHUIAJIKIB TEPEBUIICHHS
IJIK 1 moka3HMKa KpaTHOCTI IE€PEBHLICHHS
T7IK.

I3 3aranpHOrO YKCIa BpaXOBaHUX iHTPE-
IIEHTIB 1 MOKA3HHKIB SIKOCTI BOAM BH3HAYa-
IOTBCS  JTIMITYIOYi TTOKAa3HHWKH 3a0pyITHEHHS
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(VII13). BenuurHa cyMapHOTo OI[IHOYHOTO Oa-
7y 32 TaKUM 1HTPEAI€EHTOM JOPIBHIOE 4d Oifib-
me 11. BuninsroTs 4 kiacu sIKOCTi BOAH: cllad-
KO 3a0pymHeHa, 3a0pyaHeHa, OpynHa, IyxKe
6pyana [9].

st omiHKY Ta aHAi3y pPiBHS TEXHOTEH-
HOTO HABaHTKEHHS Ha 3amopi3bKy o0macTi
3aCTOCOBAHO TMPHHLUI PO3PaXyHKY MOZYJIS
TEXHOTE€HHOTO HaBaHTakeHHs (MTH).

Ilin MTH po3yMieThCcsl 0OCIT CTIYHHX
BOJ] Ta TBEP/MX BIJIXO/iB MPOMHUCIOBUX Ta KO-

MYyHaJIbHUX 00'€KTIB, pO3HECEHHX MO aAMiHic-
TPATUBHUX OAMHHINX (00NacTsX), IO BUMI-
PIOIOTECS B THCSHax T Ha 1 km? 3a pik. Hemori-
koM MTH € Te, 1110 B HhOMY HE BPaxOBYIOTbCS
ra3onofiOHi BUKUIM B aTMOC(epHE MOBITpS,
SIKI CTIPUYUHSIOTh 3HA4HI 3a0pyaHEHHS cepe-
nosuma. Tomy MTH nmomisHO BHU3HAYATH SIK
00'eM TMOJIIOTAHTIB Y Ta30BUX BHKHIAX B aTMO-
cdepHe TOBITPS, y CTIYHAX BOAAX Ta HEYTHIi-
30BaHMX TBEPAMX BIAXOJaX AaHTPOIOIECHHOI
nismbHOCTI [12].

Pezynomamu oocnidicenv ma ix ananiz

OcHoBHa yacTHHA 3a0pyIHEHb IMOTpaI-
nsie B atMocepy perioHy BiX MiAMPHEMCTB M.
3anopixoks Ta M. Enepromap [1]. OcHoBHmiA
BHECOK Y 3a0pyIHEHHS aTMOC(EpHOro MOBITpPs
M. 3anopixoKs BHOCATh MPOMUCIIOBI MiAPHEM-
CTBa, BUKUIU AKUX CTaHOBIATE 60 — 70 % Bix
3arajbHOTO BaJIOBOTO OOCSATY BHKUAY. Takox,
3anopixoks — €IUHE MICTO B 00J1acTi, i POBO-
JITHCS TOCHIIPKEHHST CTaHy aTMOoc(epHOoro mo-
BITpSL MO 5 TOCTax CIOCTEpeKEHHs. AHali3
piBHS 3a0pyAHEHHS aTMOc(hepy IPOBOIUBCS IO

8 3a0pyTHIOIOYAM pEYOBHHAM @3P),
CTIIOCTEPEKEHHS 32 SIKUMH TPOBOISTHCS B MICTi.

Ha puc. 1 nHaBenmeno rpadix ITUHAMIKH
3MiHM /34 M. 3anopixoks 3a 2011 — 2016 pp. Sk
BUJIHO, MaiKe y BCi pOKM HAHOIbIII 3HAYEHHS
134 Bim3HAuYarOTHCS MO TAKHX PEYOBHHAX, SIK
(dhopmanbaerin, heHo, TIOKCHI a30Ty Ta OKCHIT
azoty. 3 2011 p. cmocTepiraeTbcsi 3MEHILCHHS
3HaueHb /34 MO BKa3aHWX BHILE PEUOBHHAX, a
TaKOX IO OKCUJTY BYTJICIIIO.

3

2,5

15

2011

I3A

0,5

m 2012
= 2013
= 2014
m 2015
= 2016

Puc. 1 — Jlunamika 3miau 134 M. 3anopixokst okpemumu 3P y 2011 — 2016 pp.

Huns po3paxynky K134 Oyno BU3HAYEHO
3a KOKHHMH piK 5 pedoBuH, 1A sIKuX [34 €
HaOUTBIIMM. AHAam3 ITOKa3aB, IO 0 TaKHUX
PEYOBHUH BiJIHOCSITHCS:

-y 2011 — 2012 pp. — dpenon, popmanbe-
TiJI, JIOKCUJI a30Ty, OKCHJ a30Ty, OKCHJI
BYTJICTIIO;
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-y 2013 — 2016 pp. — penon, popmanbie-
Tif, JIOKCH]] a30Ty, OKCUJ a30TY, ITHJL.
Amnaniz guHamiku 3Mian K134 m. 3amo-
pixoxst 3a 2011 — 2016 pp. (puc. 2) mokasye,
mo 3HaueHHs K134 3a mepion JOCIHiKEHHS
3MEHIIMIOCHh mpubmm3Ho Ha 20 %, mo € pe-
3yIbTaTOM 3MEHIIEHHS OAMHUYHUX /34 110
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Puc. 2 — JIlunamika 3minu K134 M. 3anopixoks y 2011 — 2016 pp.

OKpEMHX pEUOBHMHAX, SIK 3a3HAYCHO BHIIIE.
Cran atmocdepu MoxHa KiacH(iKyBaTH SIK
«3a0pyIHEHUI.

Haiibinpmmmu  3a0pyaHIOBaYaMu  BOJI-
HUX 00’€KTIB 00JIACTI € TPOMHCIIOBI 00’ €KTH
YOPHOI 1 KOJILOPOBOI METaNyprii Ta >KUTIOBO-
KoOMyHanpHHH cektop. Ha puc. 3 HaBemeHO

JUHAMIKy BHUKOPHCTaHHs BOJM MO 0O0JACTi y
2016 p. pi3HMMH Taxy3sMH IPOMHCIIOBOCTI.
Haii0inpm BomoeMHOO Tay33io € eHep-
TeTUYHa, JIPyre Miclle MOCiJatoTh METaTypriii-
Ha MIPOMUCIIOBICTh Ta CLIBChKE I'OCIIONAPCTBO,
TPETE — KUTIOBO-KOMYHaJIbHE TOCHOAApPCTBO.

0,526; 0%
"7\ -0,337;0%

2,964;0% 4,619; 0%

6,593; 1%

0,218; 0%

B EfeKTpoeHepreTika

| MeTanypriiiHa npomucnosicTs

 XimivHa 1a HadTOoXIMiUHA
NPOMWCAOBICTE

B MawwHoBynysaHHA Ta
meTobpobka

W HUTNOBO-KOMYHaNbHE
rocnofapcreo

= Cinbecbke rocnogapcreo
W Xap4oBa npomM1CcioBICTb
= TpaHcnopT
MpomucaosicTs By AiBesbHUX

matepianis

W [HWwi ranysi

Puc. 3 — BukopucranHs BOJM 3a TATy3sIMHU TPOMHCIIOBOCTI y 3anopi3bkiid obmacti y 2016 p.

Or1iHKa SIKOCTI TIOBEPXHEBUX BOJ| perio-
Hy BukoHaHa 3a 2015 — 2016 pp. Ha OCHOBI
naHux, HaBeneHux y [1]. AnamizyBaBcsi cTaH
SKOCTI MOBEPXHEBHX BOJ 32 17 TMOKa3HUKaAMH
(azor amomniitauii, amominiid, CIIAP, BCKs,
3aJ1i30, KaJbI[il, MarHiid, Mapranelb, Mijb, Ha-
¢drompoxyktu (HIT), HiKENb, a30T HITPATHUIA,
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a30T HITPUTHUH, cynb(haTH, CyXUH 3aIHIIOK,
(dhocdaru, xI0pHUIN) 32 TAHUMHU CIIOCTEPEKEHB
y 4 cTBOpax.

AHai3 1okasas, 10 0 XOJIHOMY 3 I10-
Ka3HUKIB, SKi aHAJI3yBalKCh, HE OyJIO Bia3Ha-
yeHo nepeBullieHb [/[K. Ilo Takux moka3Hu-
Kax, sIK @30T HITPUTHUH, XJIOPUAH, Mijb, a30T
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HiTpaTHUH, cyibdatu i Gocdaru piBeHb KOH-
ueHtpauiii 0y Ha nopsgok Hwkue //[K. Xa-
pakTepHOi IWHAMIKK 3MiHM KOHIIEHTpPAIii 0
CTBOpAax CIIOCTEPEKEHb TAKOXK HE BiJ3HAYEHO.
PiBens konuenTpaniii y 2015 — 2016 pp. 3nau-
HO HE 3MIHIOBaBCS.

Pe3ynbpraTti OIiHKK SIKOCTI BOJ| IOKa3a-
JIM, 110 XOHOTO JI/13 BUSBICHO HE 0YJI0, 1110 €
[IJTKOM 3aKOHOMIPHHM, OCKUTFKH HE Big3Hada-
nochk nepeBuieHs / /[K. Y3araibHEeHUH OIiHO-
yHUI Oan Sj s yCiX MOKa3HUKIB SKOCTI BOJ

MpUiiMaB 3HaYeHHsI, o nopiBHioe 1. Ha puc. 4
HaBeJIeHO 3HaueHHs K3 11 MOBEpXHEBUX BOJ
3anopi3pkoi obmacti y 2015 — 2016 pp.

3nauenHs KI3 ckmamae 17 y 2015 —
2016 pp. fAxicTh MOBEpXHEBUX BOJ 3amopi3b-
KOi 00J7acTi MOKHA K1acu(iKyBaTH SIK «ci1a0Ko
3a0pynHeHay, kiac | — «3abpymaenay, kmac IL.
Oxpemi pe3ysIbTaTh OIlIHKU SKOCTI MOBEPXHE-
BHUX BOJ 3amopi3bKoi 00JIacTi HaBelIeHO y po-
oori [13].

KI3

2015p.

2016 p.

Puc. 4 — 3nauenns K13 noBepxHeBUX BoA 3anopi3pkoi obmacti y 2015 — 2016 pp.

B po0oTi oliHeHO MO/ TY/Ib HABAHTAXKEHHS
(MH) na oxpemi cepeorIna (aTMochepHe 1o-
BITpSI, TIOBEPXHEBI BOJH, IPYHTH), a TAKOXK 3p00-
JICHO 3arajibHy OIIHKY HAaBaHTa)XCHHS HA PErioH
3a Oaratopiunuii epiox (2007 — 2016 pp.).

Orninka HaBaHTa)XEHHS Ha aTMocdepHe
HOBITPSl PerioHy BHKOHaHO 3a maHumu [1, 3].

Ha puc. 5 HaBeneHo nuHamiky 3miau MH Ha
aTMocdepHe noBiTps 3anopi3bkoi 00macTi.
Amnani3 3HadenHss MH (puc.5) moxasye,
o 3 2007 mo 2015 pp. Bi3HAYAETHCS TIOCTY-
IOBE 3MEHIIEHHs Moka3Huka MH. Makcuma-
TBHI 3Ha4YeHHs BigzHadeHi y 2007 Ta 2013 pp.

0,014

0,012

0,01

0,008
=

-

-~
0,006

0,004

0,002

2007 2008 2009 2010 2011

-2

012 2013 2014 2015 2016

H pcroro
H craroHaPHI

U MepecyBHL

Puc. 5 — 3nauenns MH Ha atMocdepHe noBiTps 3anopiszpkoi oomacti 'y 2007 — 2016 pp.
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3a paxyHOK BHKHJIB BiJl CTalliOHAPHHUX JDKe-
pen. 3nauenHss MH i mo cramioHapHHX, i IO
MepeCYBHUX JKepeax 3a Mepiof] JOCIiKeHHS
3MeHImmiIoch Ha 25 % 1 Oinbuie. Buecok nepe-
CYBHHX JDKepen ckiamgae o6musbko 50 % Bifg
3araiabHOro o0cATy BUKUAIB. Ockinbku 3a 2016
p. BiACyTHS iH(OpMAIIis 0 BUKHAAAX BiJl I[HOTO

3a0pyIHIOBaYa, TO OlliHKa MH 1o 3araibHOMY
o0csry BUKUAIB OyJia HEMOXKIIHBOIO.

OmiHka piBHS TEXHOTEHHOTO HaBaHTa-
JKEHHS Ha TIOBEPXHEBI BOJHI 00’ €KTi BUKOHaHA
Ha OCHOBI JIaHUX, HaBeaeHUX y [1, 2, 4 — 6]. Ha
puc. 6 HaBelICHO NWHAMIKY 3MiHM MOKa3HHKA
MH na moBepxHeBi Boan 3aropi3pKoi o0macTi
3a 2007 — 2016 pp.

0,004

0,0033

0,003

0,0025

0,002

MH

0,0015

0,001

0,0005

2007

2008 2009 2010 2011

2012 2013 2014 2015 2016

Puc. 6 — 3nauenns MH Ha noBepxHeBi Boau 3aropisbkoi obmacti y 2007 — 2016 pp.

Sk Buano, 3 2007 mo 2014 pp. BiA3Ha-
4ajoCh 3HA4YyHE 3MEHIUECHHsS IOKa3HWka MH
(maiixe B 2 pa3u nopiBasHO 3 2007 p.). Y 2015
p. BiJI3Ha4YEeHO pi3ke 30inbiieHHss MH 10 piBHS
2007 p. Ha namy nymky ne Moxe OyTH
NIOB’513aHO 13 PI3HOPIAHICTIO NAHHUX, OCKUIBKU
o0csru ckuaiB 3P y moBepxHeBi BoAHI 00’ €KTH
3a 2007 — 2014 pp. Oynu mpencrasieHi 3ara-
npHOIO nudporo, a'y 2015 — 2016 pp. posris-
Janucsl  BiJOMOCTI MpoO OOCSTU CKHUIIB OKpe-
MHUX PEYOBHH. X04Ya 1 MOXIMBO IPHUITYCTUTH
nesike 30inbieHHs ckuniB 3P B 11i poku, ocki-

JIbKM 3a JaHuMU [ 1] BiI3HAYAIOCh 301IBIICHHS
o0csriB ckufiB cTivHux Bog B 2015 — 2016 pp.
nopiBHsHO 3 2014 p.

Po3paxyHok mnokasnuka MH 3 ypaxy-
BaHHSM KIJBKOCTI BiJIXO/iB, IO YTBOPIOIOTHCS
Ha TepuTopii 3amopi3pkoi oOnacti, 3podieHo
Ha OCHOBI JaHWX [ 0JOBHOTO ympaBiiHHA CTa-
THUCTUKH B 3anopispkiit obmacri [7]. Ha puc. 7
HaBEeIEHO NIUHAMIKy 3HaueHb NOKa3Huka MH
3a KUJIBKICTIO BiJIXOJ[iB, HAKOIIMYEHHUX HA TEPH-
Topii obmacti 3a 2007 — 2016 pp. 3HaueHHS
MH 3nauno 30uTBIIyIOTECS 3 2010 p. L

MH
")

2

2007 2008 2009 2010

2011

2012 2013 2014 2015 2016

Puc. 7 — 3navenns MH 3a KiJbKICTIO BiTXO/iB, HAKOIIMYEHUX y 3amopis3bkiit oomacti y 2007 — 2016 pp.
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MOSICHSETHCS TUM, 110 70 2010 p. cTaTUCTHYHA
3BITHICTH MICTHJIA TUIBKM BIOOMOCTI IOAO Ki-
apkocTi BigxoxiB I — III kmaciB HeOe3meku. 3
2010 p. Mo AaHMX CTATHCTUYHOI 3BITHOCTI
BXOASTH BiZIOMOCTI II0JI0 OOCSTY YTBOPEHHS i
HAKONIMYEHHSI TBEPAMX TIOOYTOBHUX BIIXOMIB
(TIIB). B mimomy 3a KUTBKICTIO BiIXOIB, IO
HaKOMMYEHO Ha TepuTopii obnacTi, piBeHb Ha-
BaHTQKCHHS 3 KOKHUM POKOM 3POCTAE.

Ha puc. 8 HaBeneHo nuHAMIKy 3HaY€HBb
mokasHuka MH 3a KIUIBKICTIO BIAXOZIB, IO
YTBOPHIIUCH. AHaNI3 MOKAa3ye, 110 MaKCHUMAalh-

kinekicTio TIIB Ta BigxofiB, YTBOPEHUX B IIi-
JIOMy TI0 00JacTi, Maiixke omgHakoBi. 3 2012 mo
2016 pp. Bim3HawaeThcs 3MeHIIEHHI MH 110
MOKa3HUKax yTBOpeHHs Biaxofis Ha 25 — 30 %.
Jlyis 3aranpHOI OIIHKKM Ta aHAN3Y TeX-
HOTEHHOTO HAaBaHTKEHHS Ha 3ammopi3bKy 00-
nmacth obpanuit mepiox 2010 — 2015 pp., axuit
XapaKTepU3yEThCsl €AMHUM HaOOpPOM BHXiIHOT
iHpopmartii. ¥ Tabi. HaBemeHO 0OCATH BHUKH-
niB, ckuaiB 3P Ta yTBOpeHHS BiIXOMiB 3a men
nepioj], a TaKOK po3paxoBaHi 3HaueHHs MTH
Ha PUPOJHE CepeAoBHILE 00NacTi, Ha puc. 9 —

HYy KIJTBKICTh y TOTOI BiXOMIB, IO YTBOPIO- rpadigdge BimoOpakeHHS IUHAMIKH 3MIiHH
I0TbCS Ha TepuTopii 3amopizbkoi 00macTi, MTH.
cxianaroTh TIIB. 3nauenns nmokasuuka MH 3a

2016

2015

2014

2013

yTeOpeHo TTIB
2012
2011 B yTBOPEHO BIAXOIE I-
111 xo1acie HeBesIeK
2010 - o
B yTBOPEHO BIIXOMIE

2009 BCBOTO

2008

2007

0 0,05 0,1 0,15 0,2 0,25
MH
Puc. 8 — 3nauenns MH 3a KUTBKICTIO YTBOPEHUX BiIXOIB y 3amopi3bKii 00macTi y
2007 — 2016 pp.
Tadauus

OO0csarn BukuaiB, ckuais 3P Ta yreopenHs Binxoais (Tuc. T) i 3Hauennss MTH y 3anopi3bkiii o0J1acTi y
2010 - 2015 pp.

Pik Buxkuau 3P Cxuan 3P YTBOpeHHs 3arajbHa MTH
Bixxoais KiapkicTs 3P
2010 326,1 56,57 5758,1 6140,77 0,23
2011 341,2 44,58 6106,5 6492,28 0,24
2012 316 49,93 6120,9 6486,83 0,24
2013 353 50,31 45949 4998,21 0,18
2014 296,7 52,305 5155,6 5504,605 0,20
2015 270,4 105,166 5463,3 5838,866 0,21

AHani3 npeacTaBlIeHUX JaHUX y TaOJH-
i 1 pUCyHKy mokasye, mo 2010 — 2012 pp.
XapaKTepPU3yBaJIUCh MaKCUMAILHUMHU 3HAYCH-
HaMu MTH, miHiManbHE 3HAUCHHS BiJ3HAYa-
mock y 2013 p. B mimomy 3a mepion, 1Mo po3r-
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MTH

2010 2011

0.2

0,15

0.1

0,05
0 - ' : :

2013 2014 2015

Puc. 9 — lunamika 3minu MTH Ha nipupoiHe cepeioBHIle 3anopizbkoi o0nacti
y 2010 - 2015 pp.

IIpore y 2015 p. Big3HaueHO 3Ha4eHE 301iTb-
menHs ckuniB 3P y moBepxHeBi Boau (Iie TH-

TaHHS PO3TISAAATIOCH BUIIIE), 110 1 MO3HAYHIIOCH
Ha 3Ha4eHHi nmoka3zHuka MTH y 2015 p.

Bucnoexu

OmuineHo piBeHb 3a0pyaHEHHS aTMOC(he-
PHOTO TOBITPsI 1 MOBEPXHEBUX BOJ, a TaKOXK
piBEHb TEXHOTCHHOT'O HaBaHTa)KECHHS Ha TpH-
poaHe cepemoBuile 3amopi3pkoi obnacti 3a
OaraTopiuauil mepion.MakcumanbHi 3HAYEHHS
I3A Bi3HAYAIOTHCS MO TAKUX PEUOBMHAX, SIK
dhopmanbaerin, dheHomn, mMiOKCH a30Ty Ta OK-
cun azory. Cran armocepru MoxkHa Kiacui-
KYBAaTH SIK «3a0pyTHEHUI».

SIKiCTh TIOBEPXHEBUX BOJ| XapaKTepH3y-
Bajlach SIK «cinabko 3a0pynHeHa», kimac | —
«3abpymaHeHay, kiac 1.

2010 — 2012 pp. xapakTepu3yBajuCh
MakcuMabHUMHA 3HadeHHsMu MTH. Bimsna-
YEHO JAEsSKE 3MEHIIECHHS PIBHSA TEXHOTEHHOTO
HaBaHTaXeHHs. [le 00yMOBIEHO 3MEHIIEHHIM
BukuiB 3P B atMochepHe TOBITPs 1 yTBOPEH-
Hs BigxomiB y 2013 — 2015 pp.

Tak, 3amopi3zpka 00JIaCTh BiTHOCHUTHCS
JI0 TEXHOTEHHO-HANpPYKEHUX perioHiB. O6csaru
BHUKHIIB, CKuIiB 3P 1 yTBOpeHHS BiIXOMiB
CKJIaJIal0Th B OcTaHHI poku 61u3bko 6000 TwHC.
T/piK 1 OinbIrre.

[epmovyeproBuMu  3aBJaHHSAMH 10O
TTOKpAIEHHsI CTaHy JOBKLUIIS CITij BBRXKATH:

- 3aX0[H, IOB’s3aHl 13 3MEHIIEHHIM Ki-
nekocti BUKHIIB 3P B armocdepHe moBiTps,
MPUBEICHHS BHUKHJIB J0 TPAHUYHO JOMYCTH-
MHUX HOPMATHBIB 4Yepe3 BIPOBA/KEHHS HOBIT-
HIX TEXHOJIOT1H Ta CUCTEM OUYUCTKHY,

- po3po0Ka Ta BIPOBAKEHHS e(EKTHUB-
Hol nporpamu nosopkeHHs 3 TIIB, mepermsg
MACTIOPTIB MiCIlb BUJJAJICHHS BIIXOIIB;

- epekTBHA peamizallisi iCHYIOUHX TPH-
POIOOXOPOHHMX MpOrpaM Ha piBHI M. 3amopi-
MOKS 1 0071aCTi B IIJIOMY.
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