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EVALUATION OF AIR QUALITY BY LICHENOINDICATION

Bukonano nopisnauna kpumepiie oyinku cmawy —ammocgepHo2o nosimps  npu
JIIXeHOTHOUKAayii Memooom ananizy iepapxii. Buznaueno 3acanbruti cmyninb 8axciu8oCmi KOHCHO20
Kpumepitn. Bcmawnosneno, wo Haubinbw 6azomum € Kpumepii OYIHKU CMAHY ammochepHo2o
nOBIMPsL — BIOCOMOK 0epes, Ha AKUX 3YCMPIuarombcs TUUALHUKU.

Kniwowuosi cnosa: ammocgepue nosimps, 0Oioinoukayis, Kpumepii OYiHKU, JTUMAUHUKU,
JIIXeHOTHOUKAaYis, Memoo aHaunizy iEpapxiu.

Buvinonneno cpasnenue Kpumepueg OYeHKU COCMOSHUSA AMMOCHEPHO20 8030yXa Npu
JUXEHOUHOUKAYUU Memooom ananuza uepapxuti. Onpedenena o00Was CcmeneHb BaANCHOCMU
Kadx#c0020 Kpumepus. YcmanoeieHo, 4umo Haubonee 3HAYUMENIbHbIM AGIAeMCs Kpumepul OyeHKuU
COCMOSAHUSL AMMOCHEPHO20 8030YXA — NPOYEHM 0ePe6bes, Ha KOMOPbIX 6CMPedaiomcs TUUATHUK.

Knrwueevle cnoea: nuxenounouxayusi, OUOUHOUKAYUS, AMMOCEEPHbLL 8030YX, Kpumepuu
OYEHKU, TUMALIHUKU, MeMOO AHAIU3A UePaAPXULL.

Comparison of criteria for evaluating the state of air during the lichenoindication by the
analytic hierarchy process is done. The overall degree of each criterion importance is determined.
The most important criterion is the assessment of the air by determining the percentage of trees
with lichens.

Keywords: lichenoindication, bioindication, air, evaluation criteria, lichens, analytic
hierarchy process.

Beryn. YV 3B’s3Ky 13 CTpPIMKUM TOIIMPEHHSIM BIUIMBY aHTPOIMOTEHHUX
YMHHUKIB Ha HABKOJMIIHE CEPEJOBHINE, TOCTae MpobieMa 30epeKeHHS CTaHy
PIBHOBAaru B IPUPOJII Ta 30EpPEKEHHS eKOCcHUCTeM. /[ 11boro HEOoOX1THO ITPOBOJIUTH
OIIHKY CTaHy HaBKOJUIIHHOTO cepemoBuia. OMHUM 13 METOIB TaKOi OIIHKU €
O101HIUKAIIIS, a caMe JIIXCHOIHUKAIIis.

bioinnukariiss — 1€ OIliIHKa SKOCTI CepelIoBHINA ICHyBaHHsS abo ii OKpeMux
XapaKTEPUCTHK 3a CTaHOM OIOTHM Yy TPUPOJHUX yMOBaX. BuKOpUCTOBYIOUM
OloiHAMKAIlII0O, MOXKHA OIIIHUTH Mipy 3a0pyJHEHb HABKOJMUIIHBOTO CEPEIOBUIIIA,
3MIACHIOBATH TIOCTIMHUI  KOHTPOJIb (MOHITOPUHI) HOro SIKOCTI Ta 3MiH.
["'o10BHOIO MeTOIO Ol01HMKAINT € 1arHOCTHKA CTaHy €KOCHCTEM HUISIXOM
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BCTAHOBJICHHS 37JaTHOCTI OpraHi3MiB JI0 aJanTallii y BIAMOBITHUX YMOBax JOBKIJUISA
[1]. IlepeBaroro mpOro METOAY € BIJICYTHICTh CHEIIabHUX JAOMOMIDKHUX TMPHUIAIIB,
CKJIaIHUX TEOPETUYHHUX 3HAHB T4 YMIHb.

Jlo opranizmiB 1HAMKATOpiB (O10IHIUKATOPIB) HaJEX,aTh JUIIAWHUKHU. [[1s
BU3HAYCHHS CTAaHy HAaBKOJIMIIHBOTO CEPEIOBUINA, 30KpeMa, SKOCTI MOBITPS,
BUKOPUCTOBYETHCSI BUCOKA UYTJIUBICTh JUIIAMHUKIB 10 3a0py/IHEHb, BUKIIMKAHA THM,
[0 B3aEMOJII0 X KOMIIOHEHTIB JIETKO MOPYIIUTH. 3 TMOBITPSIM abo J0oIIeM Yy
JUIIAMHUK HAAXOASATh IOXWBHI PEUYOBMHU, a pa3oM 3 TUM 1 TokcuuHil. lle
B1JIOYBAETHCS TOMY, IO JIMIIAWHUKN HE MAlOTh >KOJHUX CICLIaJIbHUX OpPraHiB JUIs
BUJIYYCHHSI BOJIOTH 3 CyOCTpary, a NOTJIMHAIOTH ii BCIM TauioMOM. TomMy BOHH
0cOOJIMBO BpAa3IUBi 10 3a0pyIHEHHS MOBITPs [2].

Meta po0oTH - BH3HAUEHHS CTYNEHS BAXKIMBOCTI KPHUTEPIiB OLIHKH CTaHy
aTMOC(EpHOro MOBITPS NpPH JIIXEHOIHAMKALIi, 3a JOMOMOIOK METOAy aHaji3a
lepapxii.

Pe3yabTaTtu gociaigxenb. B poOoTi mpoBeaeHO JIXEHOIHAUKALIIO TPhOX 30H:
MapKoBOi; MOOJM3Y >KUTJIOBUX OyIWHKIB, OuUIs Tpacu. MeToa JiXEHOIHAMKaIll
nependayae BU3HAYECHHS TPbOX KPUTEPIiB OIIHKK CTaHy aTMOC(EpHOro MOBITPS:
BIJICOTOK JIepEB, Ha SKHUX 3YCTPIYaJIUCh JIMIIAWHUKHU; BIJICOTOK JIEpEB, Ha SKUX
3yCTpIYaJIUCh JIUCTYBATI JIMIIAWHUKY; CTYIIHb MIOKPUTTSA JIEPEeBa JIUIIAKHUKOM.

JlocmipkeHHsT TPOBOAWIM Y KOXHIM  30HI, Ji€ OIIHIOBAaIU JIepeBa,
JOTPUMYIOUUCH CUCTEMATHKU (KOKHE 2-Te epeBo). OTpuMaBIIM AaHi IO KOXHOMY 3
JIepeB, MIJPAaxOBaHO CEPEIHE 3HAUCHHS KPUTEPIiB OLIHKU CTaHy aTMoc(hepHOro
MOBITPSA JIJ1s1 KOXKHOT 30HU. Jj1s1 OB TOCTOBIpHUX JTaHUX OYyJIO MPOBEJICHO JEKIIbKa
HE3aJIEKHUX OLIHOK, CEPEIHE 3HAYCHHS SIKUX HaBEAEHO y TaldI. 1.

Tabmuug 1. Pe3ynbTaT MOHITOPUHTY AOCTIIPKYBAHUX 30H

OCTiH1 30HU
Kpurepii Hocmin
BHUMIPIOBaHHS 30Ha KHUTIOBHX .
P e [TapxoBa 30Ha (%) bins tpacu (%)
OynunkiB (%)
BincoTok niepeB Ha SKHX
FICOTOR AIPEB Ha 7 <82>% <90>% <82>%
3yCTPIYalOTHCS JIUITAHHUKH
BincoTok nepeB Ha SKHX
3yCTpI4alOTHCS JINCTYBATI <64>% <72>% <36>%
JANIANHUKA
CrymiHb TOKPUTTS JCPEB
YD TORPHTTA ACP <16,5>% <31>% <33>%
JUIIATHIKOM

VY pesynbrari mpoBeaeHOT HAYKOBO-IOCTIIHOT pOOOTH OyJI0 BCTAaHOBIICHO, IO
3a MePIIUM KPUTEPIEM OIIHKH OUTBIITUHN CTYIIHB 3a0pyAHEHOCTI CIIOCTEPITaBCs B 30H1
KUTJIOBUX OYIWHKIB 1 Tpacu 1 ckimaB 82 %. 3a apyrum KpPUTEPIEM CTYIIHb
3a0pyIHEHOCTI 30H y OIK 3MEHIIEHHS MOKHa PO3MICTUTH HACTYITHUM YHHOM:
napkoBa 30Ha (72 %) — 30Ha kuTI0BUX OynuHKiB (64 %) — Tpaca (36 %). 3a Tpetim
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KPUTEPIEM CTYIiHb MOKPUTTS JTUIIAWHUKAMHU B 30H1 KUTJIOBUX OyIWHKIB B 2 pa3u
HIDKYUM, HDK B IHIIIKMX 30HaX, a came 16,5%.

Amnaii3 pe3ysbTaTiB MPOBEACHUX EKCIIEPUMEHTAIBHUX JIOCIHIPKEHb TTOKa3aB,
IO TMapKoBa 30HAa € HAWOUIBII YHMCTOIO 30HOK. | Bce X CIif 3ayBakWUTH, IO
NOKAa3HUKHM HE JA0Th CTATHCTUYHO JOCTOBIPHOI Pi3HMII, SIK HANPUKIIA, Y BUMAAKY
OIIIHKH 32 MEePIITUM KPUTEPIEM.

Merton aHamizy iepapxid, B HaIIOMYy BHIIQJKYy, JO3BOJUTH OOpaTH HaHO1IbIII
BaroMUil KpUTEPiM OLIHKK CTaHy aTtMocdepHoro moBiTps. KoxxkHoMmy Kpurepito
ouinku (P) mpusnaueno xapakrepuctuku (H). 3a 6anbHOIO CHCTEMOIO OIIHIOBAJIACH
BITHOCHA B&KJIUBICTh KOXHOI XapaKTEPUCTHUKU ISl KOKHOTO 3 KPHUTEPIiB OIIHKH.
Januii MeTtox  MO3BOJMB oOOpaTH KpUTEpi, 10 HaiOlIblIe BiAMOBIAAE
xapakrepuctukam (H) (Ta6:xa. 2) [3].

Tabnuis 2. MaTpulist TOT1YHOTO TOPIBHSHHS XapaKTEPUCTUK KPUTEPIIB OLIIHKU
CTaHy aTMcO(epHOro MoBITPs

.. 3aranbpHa
IMOBIpHICTH HOXHOKH OKATORICTE CrarucTuyHa
Kpurepii (H1) nuctanuis (H3)
BUMIPIOBAHHS (H2)
aj =3 at =2 al =1

Bincorok nepes, Ha
SKHX 3yCTPIYarOThCA af =3 at =2 ai =3
numaiiauku (P1)

Bincorok nepes, Ha
SKHUX 3yCTPIYarOThCA

JUCTYBAaTI JIMIIAHHUKA
(P2)

CrymniHb HOKPUTTS
JIEPEB JTUIIAHHUKOM al =1 at =1 a3 =2
(P3)

3a Tabn. 2 BHUKOHAaHO pPO3PaXyHOK BIJIHOCHOTO CTYIEHS BaKIUBOCTI
XapaKTEPUCTHK KPUTEPIIB OI[IHKU MPU IPOBEICHHI JIIXEeHOIHAUKAITIT. JIJ1 MOPIBHAHHS
XapaKTEPUCTUK  KPUTEPIiB  OLIHKK  CTaHy AaTMOC(QEpHOro  TMOBITPS  NpH
JIXEHOIHJIMKAI[ll Ta BU3HAYEHHS iX CTYNEHS BaXJIMBOCTI 3a aHAJOTI€0 3 Tabm. 2
CKJIaZICHO MaTpuIli Tad. 4-6.
3aranbHui CTYMiHb BaXJIMBOCTI KPUTEPIiB OLIHKU MPH JIIXECHOIHAUKAIT
PO3paxoBYETHCS HACTYITHUM YUHOM 1 CKJIAJIAE:

N, = M- M} + M?-ME + M3 -M§ =0,333,

N;=0,333;N,=0,254;N3=0,293 BianoBigHO.
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TaGnuis 3. 3anmoBHEHHS MATPUII Ta PO3PAaXyHOK KOe(III€HTIB 3HAYYIIOCTI

Cepenne Cryminp
XapaKTepHETHKH reoMeTpudHe abo BAKJIUBOCTI
KpUTEPIiB H1 H2 H3
BUMIpIOBaHHS Bara XapaKTEePUCTUK
XapaKTePUCTUKU u
1 1 1
a a B
H1 1 A2 =20 | 43 =20 M= 20
2 2 2
a a B
H2 r . 2 = B
0 a%) 0 ag 0 BO
3 3 3
a a B
H3 31 PEC 1 M3 =20
0 a%) 0 ag 0 BO
Cyma - - - 1
Tabnuus 4. AHani3 XapakKTepUCTUK Ta BU3HAYEHHS iX CTYIECHS BaXKJIMBOCTI
reoverpane | Crmi
XapakTepuCTUKH H1 H2 H3 160 lfara BaYKJIMBOCTI
T — XapaKTePUCTHKU
Pl 1 1,5 3 1,65 0,49
P2 0,66 1 2 1,1 0,34
P3 0,33 0,5 1 0,55 0,17
Cyma - - - 3,23 1

Tabnuug 5. AHani3 XapakKTepUCTUK KPUTEPIiB OLIIHKY Ta BUSHAUEHHS 1X CTYNEHS

BKJIMBOCTI MPH OLIHII CTaHy aTMOC(

bepHOTro NOBITPS 33 NEPIIUM KPUTEPIEM

Cepenne :
reoMeTpuyHe Crynine .
XapakTepuCTUKU HI H2 H3 BAYKJIUBOCTI
a0o Bara
XapaKTepUCTUKU
XapaKTepUCTUKU
Pl 1 1,5 1 1,14 0,375
P2 0,66 1 0,66 0,76 0,25
P3 1 1,5 1 1,14 0,375
Cyma - - - 3,04 1
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Tabmuis 6. AHauni3 XxapakTepUCTHK KPUTEPIiB OLIHKY Ta BUSHAYEHHS IX CTYIEHs

BOKJIMBOCTI MPH OLIHII CTaHy aTMOC(HEPHOT0 MOBITPS 32 IPYTUM KPUTEPIEM
Cepenne )
Cryninb
XapakTepucTUKU H1 H2 H3 reoageTquHe BAKJIUBOCTI
abo para XapaKTePUCTUKU
XAPAKTCPUCTHKHN
Pl 1 0,66 2 1,1 0,34
P2 1,5 1 3 1,65 0,49
P3 0,5 0,33 1 0,55 0,17
Cyma - - - 3,23 1

Tabmuis 7. AHauni3 XapakTepUCTHK KPUTEPIiB OI[IHKM Ta BU3HAUYCHHS iX CTYNEHS
BYKJIMBOCTI IIPHU OINIHII CTaHy aTMOC(EPHOTO MOBITPS 332 TPETIM KPUTEPIEM

Cepenne .
reoMeTpUYHe Crynine
XapakTepucTUKU H1 H2 H3 BAKJIUBOCTI
a0bo Bara
XapaKTEPUCTUKU
XapaKTePUCTUKU
P1 1 1 0,5 0,8 0,25
P2 1 1 0,5 0,8 0,25
P3 2 2 1 1,59 0,5
Cyma - - - 3,19 1
BucHoBku

3a J0MOMOrOK0 METOJYy aHali3y lepapxiii BUKOHAHO IOPIBHSHHS KPUTEPIiB
OLIIHKK CTaHy aTMOC(EpHOro MOBITPS MpH JiXeHolHauKalii. B xomi pobotu Oyio
BU3HAYCHO 3arajlbHUN CTYIIHb Ba)KJIIMBOCTI KokHOTO Kpmrepito: 0,333;0,254,0,293
BIIMOBIAHO. 3TiAHO 3 3arajbHUM CTYIIEHEM BaXJIMBOCTI KPUTEPIiB BCTAHOBJIEHO, IO
HalOUIbII BaroMUM € MEPLIMHA KPUTEPIM OI[IHKH CTaHy aTMOC(HEpPHOro MOBITPS —
BIJICOTOK JIEPEB, HA SKUX 3YCTPIYAIOThCA JTUIIANHUKY.

Cnig 3a3HauWTH, MO0 HOAIOHMHM aHalal3 MOKHA BHMKOHATH 1 IS OLIBIIOL
KUIBKOCT1 KPUTEPIiB 3 OUIBII HMIUPOKUM CIEKTPOM XapaKTepUCTUK. Takoxk mocTae
3aBJaHHS KUIBKICHOI OIIHKK CTaHy aTMOC()EepHOTO MOBITPS, BU3HAUCHHS MPSIMHX
3aJIEKHOCTEM KPUTEPIiB OLIHKK CTaHy aTMOC(EpPHOTO TMOBITPS BiJ KOHIIEHTpAIlii
HIKIJJIMBUX Ta3iB B aTMocdepi, 10 HaacTh 3MOTY OTPUMYBATH TOYHIIII JaHi.
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