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AHOTALIA
BonkoBa A. M. - [IlepTuHeHLis J€peBOCTaHY MICBKOTO MAapKy —

KgranidikamiifHa HaykoBa mpatisi Ha IpaBax PyKOMUCY.

HucepTtanis Ha 3100yTTs CTymneHs JokTopa (iutocodii 3a CHemialbHICTIO
101 Ekomnoris. — JIHINpoBChbKUI HallloHANBHUM yHiBepcuTeT iMeH1 Onecs ['onuapa,

Huinpo, 2025.

[lapku BHKOHYIOTH HIMPOKHH CIEKTP €KOCHCTEMHHUX MOCIYr y MICBKOMY
cepenoBull. OyHKIiOHATBEHE 3HAYEHHS MApPKIB 3aJICKUTh Bl CKIATY 1 CTPYKTYpH
JIEPEBOCTaHy Ta CIEHU(PIYHOTO BIUIMBY HA IPYHTOBI 1 MIKPOKJIIMATHYHI YMOBH.

JlocnipkeHHsT TPOBOJWJIM B pekpeaniiHiii 30H1 boraniyHoro cany
JIHITPOBCHKOTO  HAIlOHANBHOTO YHIBepcutery 1imeHi Onecs [onuapa. [lns
BU3HAYEHHS CTPYKTYpH JIeHapodopu Oymno 3akianeHo 230 o0IiKOBUX TOYOK, SKi
PO3TAIIOBYBAJIUCS 32 KBA3IPETYISAPHOIO CITKOIO.

Koopaunatu Touok Bimbopy ¢ikcyBamu 3a momomororw GPS-mpuctporo.
Bincrans Mk Toukamu BigOopy npo6 cranoBuia 14,0 £ 0,28 M 1 BapiroBajia Bif
7,1 mo 31,0 m. Ha xoHi#t Toui BimOopy mpod y pajiyci 5 MeTpiB GiKCyBaIu BHIH
nepeB. BuzHavanu Buj epeBa, BUMIPIOBAIN HOT0 BHCOTY Ta JiaMeTp CTOBOypa Ha
BucoTi 1,3 MeTpa Bia rpyHTy. BHcOTy nepeB BUMiproBajayd ONTUYHUM BHCOTOMIPOM
SUUNTO "PM-5/1520" (®iansunaist). iametp cTroBOypa nepeBa BUMIPIOBAIH
mradreHnupkysiaem Mantax Precision Blue Caliper 650 mm Haglof (IllBeris) six
CepellHE 3HAYCHHS BUMIPIOBAHb Yy JBOX NMEPICHIUKYISIPHUX HampsiMkax. JloBxuHa
KoJa JiaMeTpa cToBOypa BuMiproBanacs pyieTkoto Stanley Longtape Fiberglass 30
M X 12,7 MM, KoM JilaMeTp TepeBulilyBaB 650 MM, 3 MOJANBIINM OOUYHCICHHSIM
3HAYEHHS JlaMeTpa.

Bonoricte rpyHTY BEMiproBanu 3a gomnomororo npuiany MG-44 (Ykpaina)
Ha TubuHl 9-7 cM. Kpok BuMiproBanHs npuiaay ctaHoBuTh 0,1 %, a moxubka 1
%. TemmnepaTypy IpyHTy B mapi 7-10 cM BuMiproBaiu UPPOBUM TEPMOMETPOM

TC-3M (Ykpaina). Temneparypy HoBiTpsi Ta aTMOC(hEpHY BOJIOTICTh HA BUCOTI 1,5
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M BHUMIpPIOBAJIM 3a JAONOMOroI0 jiorrepa temneparypu ta Boiorocti HUATO HE-
173 (Kurait).

Ocsitnenicte Ha BucOTI 1,5 M BumiptoBanu JokcmerpoM RSE-174
(Himeuunna). Jlns BUMIpIOBaHHS  €JIEKTPONPOBIAHOCTI IPYHTY in  situ
BukopuctoByBaBcsa natuuk HI 76305 (Hanna Instruments, Woodsocket, RI). Lleit
JNATYUK Mpaloe pa3oM 3 nopratuBHuM tectepoM HI 993310.

Bucory naepeB BumiptoBanu ontudHuM BucotomipoMm SUUNTO "PM-
5/1520" (dinngunis). Jdiamerp croBOypa jaepeBa Ha BHCOTI 1,3 M BUMIpIOBaId
mranreHupkyiaeM Mantax Precision Blue Caliper 650 mm Haglof (IlIBemist) sik
CepeHE 3HAYCHHS BUMIPIOBaHb y JBOX MEPIICHIUKYISIPHUX Hampsimkax. JloBxuHa
KoJa JaiameTpa cToBOypa BuMiproBasacs pysetkoro Stanley Longtape Fiberglass 30
M X 12,7 MM, KoM JAiaMeTp nepeBuiyBaB 650 MM, 3 mojganbiuM OOYUCICHHIM
3HAYCHHS JiaMeTpa.

CTpyKTypy JepeBOCTaHy Ta 1HAEKCH MPOITYCKaHHs CBITJA Yyepe3 KpoHY OyIio
OTPUMAHO 3 KOJIbOPOBUX (hoTorpadiii «pud’siye 0Ko» 3a TONOMOI0I0 TPOrPAMHOTO
3abesneuenns Gap Light Analyzer (GLA).

Jlns  MojentoBaHHS IMPOCTOPOBOI Bapiallli €KOJOTIYHHMX BIIACTHBOCTEH
MICBKOT'0 MTapKy BUKOPUCTOBYBAJHUCS 3HIMKH CynyTHHKa Sentinel-2, 3aBaHTa)keHi 3
caiity Earth Explorer.

Po3paxyHok OINMMCOBOi CTAaTHCTUKM Ta TapaMeTpiB perpeciiHoi Mojeni
mpoBoauBCA B mporpamuomy 3abesnedenHi STATISTICS.

VY pesynbTaTi AochimpkeHHs mapky Oyno o6mikoBaHo 380 ex3eMIULIpiB
JIEPEBHUX POCIWH sKi Hanexanu 10 30 BuaiB 3 15 poaun. HaitumcenpHimor 3a
KUTBKICTIO TpeJCcTaBHUKIB Oyma poauHa Salicaceae (8 BumiB). Pomuan Aceraceae
ta Malvaceae Oynu mpeacTaBieHi TphoMa BUJAMU KOXKHA. YOTHUpH POJMHM, a came
Oleaceae, Fabaceae, Rosaceae Ta Ulmaceae Oynu mpencTaBieHi JBOMa BHIAMH.
Ponnan Adoxaceae, Betulaceae, Cannabaceae, Juglandaceae, Fagaceae, Moraceae,
Sapindaceae Ta Simarubaceae, Manu TUIBKHA IO OTHOMY BHUTY.

Jlominyrounmu Bujaamu mapky Oymu Robinia pseudoacacia L. (93 exs.,
24,5 %), Acer platanoides L. (59 ex3., 15,5 %) ta Acer negundo L. (47 exs.,
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12,4 %). Jlosoni uucenphumu Oynmu Gleditsia triacanthos L., (23 ex3., 6,1 %),
Aesculus hippocastanum L. (20 ex3., 5,3 %), Ulmus laevis Pall. (18 ex3, 4,7 %),
Fraxinus pennsylvanica Marshall (16 ex3., 4,2 %), Populus deltoides Marshall (14
ek3., 3,7 %), Morus alba L. (11 ek3., 2,9 %). 6 BuaiB Oyau npeacrabieHi 6-10
eK3eMIUIApaMH POCIIMH, 9 BUIIB HaJIIUyBaJIX Bil 2 10 5 0coOuH, 1 6 BUIIB OyiH
npecTaBiIeHi Jauie oaHiero pocauHoro (Fraxinus excelsior L., Populus nigra L.,
Populus x canadensis Moench, Salix alba L., Tilia x europaea L., Tilia amurensis
Rupr.). BigHocHO 1IuX BU[IB MOKHA 3pOOMTH BHCHOBOK, 110 BOHU MalOTh PU3HUK
3HUKHYTH HAHOJMKIMM Y4acoM.

Y HamomMy JOCHiDKeHHS OyJI0 BCTaHOBJIEHO, IO 3a BHOATJMBICTIO 10
POJIIOUOCT] IPYHTY HailOUIble MPEACTABHUKIB HANIEXKaTh A0 TPyNUd Me30TPOdiB —
13 BuaiB (43,33%). Bonu mnomipHO BuOAriwBi 10 BMICTY MIHEpPAIbHUX Ta
MOYKUBHUX PEYOBHH B IpyHTI. [0 HUX BiIHOCATHCS Taki BUM, sik Acer negundo L.,
Celtis occidentalis L., Gleditsia triacanthos L., Malus baccata L., Morus alba L.,
Populus deltoids L., Populus nigra L. , Populus nigra var. Italic Du Roi, Populus
simonii Carriere , Populus x canadensis Moench, Salix alba L., Ulmus laevis Pall.
ma Ulmus minor Mill. [Ipyroio 3a 4nceapHICTIO TPYIOIO SBISIOTHCS METraTpodu,
BoHH cKkimagaiote 40% 1 wmamiuyrote 11 BumiB: Acer platanoides L., Acer
pseudoplatanus L., Aesculus hippocastanum L., Fraxinus excelsior L., Fraxinus
pennsylvanica Marshall, Juglans regia L., Pyrus communis L., Quercus robur L.,
Tilia amurensis Rupr., Tilia platyphyllos Scop. ta Tilia x europaea L.. Onirorpodu
npencrarieHi Tppoma Bumamu (10%) Betula pendula Roth, Populus alba L. ta
Salix cinerea L. Lle cBiquuTh PO BUCOKY POJIIOYICTh IPYHTIB y MAPKY i PO T€, M0
BHJIM, SKI € JOCHTh BHOArIMBUMH IO PIBHS POJIOYOCTI IPYHTY, MOXKYTh OyTH
BUKOPHUCTaH1 1 JOPMYBaHHS ACOPTUMEHTY JEPEB Y MAPKY.

3a BINHONIIEHHSM 0 BOJIOTH JeHApodiopa HAa MOCTIKYBaHIA TEpHUTOPIi
MapKy pO3MOJUISETHCS TaKMM YWUHOM: Kcepomeszoditu — 17 BumiB (56,67%);
me3zoditu — 12 BumiB (40%), rirpodito-mesoditu — 1 Bux (3,33%). Cepen
rirpoMopd YMOBH OUIBII CIPUATINUBI JIJIs1 OUTbII MOCYXOCTIMKUX BUJIIB JIEPEB, HIK

s Me3oditiB.  Caig  3a3HaudTH, MO Me30(PITH € HAWOUIBII THUIOBUMU
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npejcTaBHUKAaMH J1icoBOi (opmarrii. CTenoBi JicM Ta MOXIAHI BIJ HUX MITY4HI
JICOMApKOB1 HACAKEHHSI XapaKTEpU3YIOThCs AedIUTOM BOJIOTH. Pesynbratu
€KOMOP(IYHOrO aHami3y MIATBEP/UKYIOTh L€ TBep/uKeHHS. (OueBUIHO, 110
CTIMKICTh AEPEBHUX MOPIA N0 Je(dIUUTY BOJOTU € BAKIUBUM KPUTEPIEM JIs
dbopMyBaHHS aCOPTUMEHTY JIEPEBHUX MOP1J y MApKy B MEKaxX CTEIOBOI 30HMU.

3a cTyneHeM BHOArjJuBOCTI /10 IHTEHCUBHOCTI OCBITJICHHS HAWYMCIICHHIII
cBiTiionoOH1 pocnunu (16 Buais, 53,33%). Ile Aesculus hippocastanum L.,
Ailanthus altissima(Mill.) Swingle, Betula pendula Roth, Celtis occidentalis L.,
Fraxinus excelsior L., Gleditsia triacanthos L., Juglans regia L., Morus alba L.,
Populus alba L., Populus deltoids Marshall, Populus nigra var. italic Du Roi,
Populus x canadensis Moench, Robinia pseudoacacia L., Tilia amurensis Rupr.,
Tilia platyphyllos Scop. ma Tilia x europaea L. TinpoButpuBam (12 Bunais, 40%)
npeacTaBieHi Takumu Bugamu: Acer negundo L., Fraxinus pennsylvanica
Marshall, Malus baccata L., Populus nigra L., Populus simonii Carriere, Pyrus
communis L., Quercus robur L., Salix alba L., Salix cinerea L., Sambucus nigra
L., Ulmus laevis Pall., Ulmus minor Mill. Pemira — aBa Bumu (6,67%) €
tinboroOHi. [le Acer platanoides L., Acer pseudoplatanus L. Citionto0OHI Buan
JEMOHCTPYIOTh TIEpPEeBaKaHHS HaJ TIHBOBUTPUBAIUMHU B MEXaX TOCIHIKYBaHOTO
napky. Lle# pe3ynpTaT mpuBepTae yBary g0 HEIONIKIB y popMyBaHHI JIEpEBHOTO
ACOPTUMEHTY Ta MOAANBIIOT TpaeKTOpii HacamkeHb mapky. OCBITIEHA CTPYKTypa
MapKy € JOPEYHOIO Ha NEAKUX JUISHKAX, ajie TOBUHHA TTOEIHYBATHUCS 3 TUISTHKAMH
3 TIHHUCTOIO Ta CHJIBHO 3aTIHEHOK CBITIOBOIO CTPYKTyporo. OUeBHIHO, IO
MUTAaHHS ONTHUMAJIBHOI CBITJIIOBOI CTPYKTYPH TNapKOBOTO HACAKEHHS MOTpeOye
MOMANIBIIIOTO BHWBYCHHS JUIS CTBOPEHHS HAMOUTBIT e(QEeKTUBHUX NPAKTHYHUX
pexkoMeHaIii. 3 mMpoOJIEeMOI0 CBITIOBOTO PEXUMY, 0€3yMOBHO, TICHO TIOB'SI3aHE
SABUINE 30UTBIICHHS YAaCTKH pyACpaTbHUX BHUIIB Yy CTPYKTypl TapKOBOTO
nepeBocTany. PynepanbHi pOCIUHU JEMOHCTPYIOTh 3JaTHICTh 10 MIBUJIKOTO POCTY.
[loTeHuian pocTy pyAepalbHUX BHAIB JyK€ J00pe pPO3KPUBAETHCS B YMOBAX

BHCOKOI pOIIOYOCTI IPYHTY.



Tpodomopdumil aHami3z nmokaszas, IO I'PYHTHU MapKy 3/1aTHI 3aJ0BOJBHUTH
notpebu meratpouux BuAiB aepeB. lIBuakuii pict pyAaepadbHUX BHJIB MOXKE
MaTd TICBHE TIO3WTHBHE 3HAYCHHS Ha paHHIX eTamax ICHYBaHHA NapKy Ui
IIBUIKOTO CTBOPEHHS  CIPHUATIMBOTO JicCOBOoro cepemosumia. OpHak y
MOTAJIBIIIOMY YIIPABIIHHI TMApKOBUMH HACAKCHHSMH CIIJl 3BEPHYTH yBary Ha
HEOOXITHICTh 3aMIHU PYyJEpaIbHUX JI€PEB Ha MPEICTAaBHUKIB aODOPUTECHHOI (IiopH,
SK1 € OUTBII €CTEeTUYHO MPUBAOIMBUMM 1 3/1aTHI JOBIIE 1 MOTYKHIIIIE BIUIMBATU Ha
MIKPOKJIIMAaTUYHI YMOBH B MAPKY.

VY OCHKEHH1 BUSBICHO 3aJEXKHICTh TIPYHTOBHUX 1 MIKPOKIIMATUYHUX
BJIACTMBOCTEH BiI CTPYKTYPH KPOHOBOTO NIPOCTOPY IAPKOBOIO JCPEBOCTaHY.
[TokazaHo, 11O CHEKTpalibHI I1HAEKCHM MOXYTh OYTH 3acTOCOBaH1 IS
IPOTHO3YBaHHS TPOCTOPOBOT MIHJIUBOCTI IPYHTOBO-KJIIMAaTUYHUX BJIACTUBOCTEH Ta
MOKa3HUKIB KPOHOBOT'O TIPOCTOPY.

VY nepeBocTaHi Ta MIUTICKY BUSABJICHO TPHUAISATH BHJIB JIEPEBHUX POCIHH 1
yarapuukiB. Haituactime 3ycrpiuamacs Robinia pseudoacacia L. (24,5% Bin
3arajibHOi KUTBKOCTI fepeB). Takox yacto 3yctpivanucs Acer negundo L. ta Acer
platanoides L. (12,4% Ta 15,5% BianoBigHoO).

[Teprri yoTHPH TOJOBHI KOMIIOHEHTH, BIACHI 3HAYCHHS KX TIEPEBUIITYBAIIN
OJIMHMITIO, OyJIM BHJIUICHI 3a JONMOMOTOI METOJy TOJOBHHUX KOMIIOHCHT aHAI3y
MIHJIABOCTI €KOJIOTIYHHUX BJIACTUBOCTEW Ta BereTamiiHux iHAeKCIB. [oloBHA
koMrioHeHTa |1 mosicHroBania 50,5% Bapiamii 03HaK 1 MO3UTHUBHO KOperoBaia 31
CIIEKTpaJIbHIMU BETeTAIllIMHUMU 1HAeKcamMu. ['oioBHa kommnoHeHTa 1 BigoOparkaia
MIHJIUBICTh MIUTBHOCTI JAEPEBHOTO TOKPUBY, 3yMOBIIEHY efadidyHOI0 TPODHICTIO.
['onoBHa kommonenTa 2 onucye 13% Bapiariii y mpoctopi o3Hak. [leit koMmoHeHT
MO3UTUBHO KOPEIIOE 31 CHEKTPATbHUMHU iHJAEKCamMHu. [ OJOBHY KOMITOHEHTY 2
IHTEpIPETYBAIN SIK TEHACHIII0 MIHJIMBOCTI POCIMHHOTO TMOKPUBY, CIPUYUHEHY
3MiHOIO BosiorocTi. ['ooBHa koMmoHeHTa 3 omucye 8,6% Bapiamii o3Haku. Bona
HalCUIIbHIIIE KOpEeoe 3 arMoc(epHoro BosoricTio. [liaBuieHHs armocdepHoi
BOJIOTOCTI OyJi0 TMOB'si3aHe 31 30UIBIICHHSIM BOJIOTOCTI Ta €IEKTPOMPOBIIHOCTI

IPYHTY 1 3HI>KEHHSIM TEMIIEpaTypH IPYHTY Ta atMochepu. ['onoBHa koMmoHeHTa 4



onucye 7,5 % Bapiallii o3HaK. 30LIbIICHHS 3HAY€Hb I'OJIOBHOI KOMIOHEHTH 4 Oyi0
MOB'I3aHe 31 30UIBIIEHHSM BOJIOTOCTI Ta EJIEKTPONPOBIAHOCTI TIPYHTY 1
aTMOoCc(epHOi BOJIOTH, a TaKOX 31 3MEHIIEHHSM TEMIEpaTypu TIPYHTY Ta
aTMocdepu.

KomoGinanii Tpodorony Ta rirpoTony CTBOPIOIOTH ONTUMAaibHI YMOBH MJIs
KOHKPETHHUX JICPEBHHX TIOpPil, M0 € YMOBOIO JOCSTHCHHS MaKCHMAaJIbHOI
onTUMi3allii eKOCUCTEMHUX TIOCIYr. YMOBHU MIHEPAJbHOTO JKUBJICHHS POCIIMH Ta
BOJIOTIiCTh TPYHTY MAlOTh MIPOCTOPOBi 3aKOHOMIPHOCTI, IO JO3BOJISIE BPAXOBYBATH
iX MpW NMPOEKTYBaHHI Ta yNpaBIIiHHI MapKOBUMH Haca/pKeHHSAMU. [lokazaHo, 110
€KOJIOT1UH1 1HJICKCH, BUMIpPSHI B TIOJIbOBUX YMOBaX, MOXXHa IPOTHO3YyBaTH 3a
JIOTIOMOTOI0  BETeTalliiHUX 1HAEKCIB. MHOXHUHHI perpeciiiHi Mojeiai 3MOTiu
nosicauti  11-61% Bapianii moka3HuKiB. PerpeciifHi 3B'SI3KM MIDK MapKepamu
IPYHTOBUX 1 MIKPOKIIMATHYHUX YMOB Ta MPEIUKTOPAMH POCIUHHOCTI €
BXJIMBUMHU JIJIE MOHITOPUHTY CTaHy TMApKOBUX HACaJDKEHb Ta OI[IHKH
e(heKTUBHOCTI IHCTPYMEHTIB YIIPaBIIIHHS TAPKOBUMH HACAKEHHSIMHU.

['opuzoHTasNibHA CTPYKTYpa MNPUPOJHUX POCIMHHUX YIPYNOBaHb JIaBHO
IpUBEPTAE yBary JOCTIAHUKIB, TOJI SIK IpoOjeMa TOPHU3OHTAIBHOI CTPYKTYpH
MICBKMX TIAPKOBUX HACa/PKeHbh BUBUCHA HEJOCTATHBHO. Y IIbOMY JOCIIKEHH1
BUSIBJICHO BHUJOBE 0araTCTBO pIZHUX SAPYCIB JEPEBHUX HACAKCHb. BHUSBICHO
OCOOJIMBOCTI BapilOBaHHS CTPYKTYpPH POCIMHHUX yIPYNOBaHb Ha PI3HUX
MPOCTOPOBUX pIBHSAX. BHsBICHO BINIMB HaMETy MApKOBUX HACA/KEHb Ha
MiJACTUIIKY Ta TPAB'THUCTUH SPYC MapKY.

BigHomenHns aucmepcii 10 cepeaHbOro 3HAaYCHHs IoKaszano, mo 13 BuAiB
nepeB Oynu BUNAAKOBO PO3MOJICHI MO TepuTopii mapky, a 14 BumiB Oymwu
arperoBani. KiapKicTh AepeB IEBHOrO BHJY Ha OJHIN JUISHIII Ta BiIHOIICHHS
JUCTIEPCT 10 CepeTHHOTO 3HAYCHHS TTO3UTUBHO KOPEIIOIOTh MK c00010. YucnenHi
BUIM JIEPEB JIEMOHCTPYIOTh TEHJEHIIIIO 70 arperoBaHOro MOIIUPEHHS B MEXKax
napky. ¥ MiJUIiCKy BUSIBIEHO IIICTHAIUATH BUIB POCIIHH.

Cepen HHMX HaiuucenbpHIUMHU Bujamu Oyim Acer platanoides L., Acer

negundo L., Sambucus nigra L., Robinia pseudoacacia L., Acer pseudoplatanus L.



Busisneno, mo 8 BUJIB MarOTh BUNAJAKOBHI PO3MOAUT MO TepUTOpii mapky, a §
BUJIIB JIEMOHCTPYIOTh arperoBaHuil po3noaul. KulbKicTh BHUAIB, BHSBICHHX Y
MIJUTICKY, Ta BIJHOIICHHS JUCHEpPCli A0 CEpeJHbOr0 3HAYE€HHS MO3UTHUBHO
KOPEIIOITh MK c00010. Y TpaB'stHOMY sipyci BUSIBIEHO 99 BUJIIB POCIUH, Cepell
skux pominyBaau Chelidonium majus L., Viola odorata L., Impatiens parviflora
DC., Parthenocissus quinquefolia (L.) Planch., Geum urbanum L. BigHomieHus
AUCTIepCii 10 CepeIHbOTO 3HAYCHHS IS BCIX BHIIB OyJ0 3HAYHO MEHIIMM 3a
OJIMHUINIO, IO CBITYUTH MPO 3aKOHOMIPHHUN TPOCTOPOBHHA PO3MOALL. 3HAYCHHS
anb(da- Ta TaMMa-pi3HOMAHITTS POCTUHHOTO YIPYTOBaHHS B OKPEMUX IIapax JTyxkKe
pi3HsAThCs. HaliBuie ramMma-pisHOMaHITTSI BUSBICHO ISl TPaB'SHOTO sPYCY, TOMI
K PI3HOMAHITTS JIEPEBHOTO SIPyCy Ta MIJJIICKYy OyJi0 3HAYHO HIKYUM. Ajbda-
010pI3HOMaHITTA JAEPEBOCTaHY Ta MIJJTICKY MPAKTUYHO HE BIAPI3HAIOCS. 3HAUCHHS
0eTa-pI3HOMAHITTA MDK spycamMH Ay»e OJu3bKi, mpuuoMy OeTa-pi3sHOMaHITTS
NPAKTUYHO OJHAKOBE JIJISl IEPEBOCTAHY 1 TPaB'IHOrO sipycy. TakuM 4MHOM, MOKHA
NPUITYCTUTH, 110 MEXaHI3MH 3MIHM BHJIIB JJI POCIMHHUX YTPYNOBaHb PI3HUX
ApyCiB BUBHAYAIOTHCS CHUTbHUMU IPUYUHAMH.

[IpocTopoBuii MmHpoKOMacmITaOHUI KOMIIOHEHT MOosicHIoe 8,2 % Bapiaiii
yIrpyNoOBaHb, CEpeIHbOMACIITAOHUI KOMIOHEHT TmosicHioe 4,2 % Bapiaiii
yrpymnoBaHb, a JApiOHOMacmiTaOHuK KommoHeHT mosicHioe 0,7 % Bapiariii
yrpynoBanb. Ilificok € HaWOUIBII YyTJIMBAM JO EKOJIOTTYHMX (DaKTOPIB,
TpaB'sHUI SPYyC IEII0 MEHII YyTIUBUH, a JEPEBHUN PYC € HAUMEHII YyTJIUBUM /10
exosoriyaux (aktopiB. Exonoriuni (GakTopu B 1IbOMY JOCITIIKEHHI MTPEICTaBIICHI
HaOopoM 3MiHHHX. Ha mNpPOCTOPOBY MIHJIUBICTh JI€PEBOCTaHY IMEPEBAXKHO
BIUTUBAIOTH (pakTopu TpodHOCTI Ta BonorocTi enadoromy. Li x dakropu mit0Th 1
Ha TpaB'sTHUH SPyC Ta MIAPICT, aje MOPsT 3 HUMH BKITIOYAIOTHCS €KOJIOT1UHI 3MiHHI,
SK1 BU3HAYAIOTHCS apXITEKTOHIKOIO KPOHOBOTO MPOCTOPY 1, BIATIOBITHO, CBITIIOBUM
PEXKUMOM, SKHM PETyJIIOeThCS JIEPEeBOCTAaHOM. BaxJIMBO 3a3HAa4YUTH, IO
BapIIOBaHHS YIPYINOBaHb PI3HUX SPYCIB MAPKOBUX HACA/KEHb MIIMOPSAIKOBYETHCS
MIPOCTOPOBUM 3aKOHOMIpPHOCTAM. Bapianii TpaB'ssHOrO MOKPUBY Ta MIUIICKY €

OUIBII TIPOCTOPOBO CTPYKTYpOBaHUMH, HIK Bapiaiii aepeBoctaHy. [IpocToposi
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MaTEPHU MOKYTh BUHUKATHU SIK B PE3YJIbTAT] BIUIMBY IPOCTOPOBO CTPYKTYPOBAHUX
(akTOpiB HABKOJUIIHBOTO CEPENOBUIIA, TaK 1 B pe3yiabrari [ii (axTopis
HeUTpasnbHOI npupoau. OcTaHHINA acmeKT Bapiallii HalKpalle OMHCYEThCA YUCTO
MIPOCTOPOBUM KOMIIOHEHTOM Bapiallii yrpynoBaHb.

Pe3ynpTaT [OCHIKEHb BUKOPUCTAHO B HAYKOBO-TPAKTUYHIA poOOTI
MPUPOAHOTO 3aMOBITHUKA «JIHIMTPOBCHKO-OpiIbCHKUN» Ta HABYAIBHUX MpPOrpaMax
Ha Kkadenpi OIOpI3HOMAHITTS Ta eKoJiorii JIHIMPOBCHKOro HAaIlOHAJIBHOIO
yHiBepcutetry iMeHi Omnecs [onuapa: «IIpocTtopoBa cTpykTypa OlocucTEMY,
«Exonoriyna OGioinaukanis», «lIpoctopoBa exonoris». Ha ocHOBI oTpumaHuxX
JaHUX PO3POOJIEHO pEeKOMEHJalli W00 MEHEIKMEHTY MICBKUX JIEPEBHUX
HaCa/>KEHb.

KirodoBi cioBa: MiChKe CepeloBHINE, 1HBa3iHI BUAU, O3EJIECHEHHS MICT,
3eJieHa 30Ha MicTa, JEPEeBHI HACaJKEHHS, CaJ0BO-TIAPKOBI KYJIbTYP(ITOIEHO3H,
POCJIMHHI YrpyHOBYBaHHsS, JCHAPOMETPUYHI MOKA3HWUKH, 1HACKCH PI3HOMAHITTS,
CTIMKICTh MICBKOI AeHAPOGIOPH, IPYHTOBUN TMOKPHUB, XapaKTEPUCTUKU IPYHTY,
BEreTaliiiil 1HIEKCH.

ABSTRACT
Volkova A.M. — Pertinence of the urban park tree stand - Qualification

scientific work on the rights of manuscript.

Dissertation for the degree of for the degree of Doctor of Philosophy in the

specialty 101 Ecology — Oles Honchar Dnipro National University, Dnipro, 2025.

Parks provide a wide range of ecosystem services in the urban environment
services in the urban environment. The functional value of parks depends on the
composition and structure of the and structure of the tree stand and the specific
Impact on soil and microclimatic conditions.

The study was conducted in the recreational area of the Botanical Garden of

the Oles Honchar Dnipro National University. To determine the structure of the
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dendroflora, 230 survey points were laid out, which were were arranged in a quasi-
regular grid.

The coordinates of the sampling points were recorded using a GPS device.
The distance between sampling points was 14.0 £ 0.28 m and varied from 7.1 to
31.0 m. At each sampling point within a radius of 5 meters tree species were
recorded at each sampling point within a radius of 5 meters. The tree species was
determined, its height and diameter were measured trunk at a height of 1.3 meters.
The height of the trees was measured with an optical height meter SUUNTO “PM-
5/1520” (Finland). The diameter of the tree trunk was measured with a caliper
Mantax Precision Blue Caliper 650 mm Haglof (Sweden) as an average of
measurements in two perpendicular directions. The circumference of the diameter
of the of the trunk diameter was measured with a Stanley Longtape Fiberglass tape
measure 30 m x 12.7 mm when diameter exceeded 650 mm, and then calculated
the diameter value.

Soil moisture was measured using MG-44 device (Ukraine) at a depth of 5-7
cm. The measurement step of the device is 0.1%, and the error is 1%. The
temperature of the The soil temperature in the 7-10 cm layer was measured with a
digital thermometer TS-3M (Ukraine).

The air temperature and atmospheric humidity at a height of 1.5 m were
measured using using a HUATO HE-173 temperature and humidity logger
(China).

The illumination at a height of 1.5 m was measured by with a RSE-174 lux
meter (Germany). To measure the electrical conductivity of the soil in situ
measurement of soil electrical conductivity was performed using the HI 76305
sensor (Hanna Instruments, Woodsocket, RI). This sensor works in conjunction
with the HI 993310 portable tester.

Tree height was measured with an optical height meter SUUNTO “PM-
5/1520” (Finland). The diameter of the tree trunk at a height of 1.3 m was
measured with a caliper Mantax Precision Blue Caliper 650 mm Haglof (Sweden)

as the average of measurements in two perpendicular directions.
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The circumference of the stem diameter was measured with a Stanley
Longtape Fiberglass 30 m x 12.7 mm tape measure when the diameter exceeded
650 mm, followed by calculating the diameter value.

The dome structure and light transmission indices through the gap were
obtained from color fisheye photographs using Gap Light Analyzer (GLA)
software.

To model the spatial variation of of the ecological properties of the city park
were modeled using satellite images Sentinel-2 satellite images downloaded from
the Earth Explorer website were used to model the spatial variation of the urban
park's environmental properties.

The calculation of descriptive statistics and parameters of the of the
regression model were calculated in STATISTICS software.

As a result of the park survey, the following were recorded 380 specimens of
woody plants belonging to 30 species from 15 families. The most numerous by the
number of representatives was the family Salicaceae (8 species). The families
Aceraceae and Malvaceae were represented by three species each. Four families,
namely Oleaceae, Fabaceae, Rosaceae and Ulmaceae were represented by two
species. The families Adoxaceae, Betulaceae, Cannabaceae, Juglandaceae,
Fagaceae, Moraceae, Sapindaceae, and Simarubaceae, had only one species each.

The dominant species of the park were Robinia pseudoacacia L. (93
specimens, 24.5%), Acer platanoides L. (59 specimens, 15.5%) and Acer negundo
L. (47 specimens, 12.4%). Gleditsia triacanthos L. (23 specimens, 6.1%), Aesculus
hippocastanum L. (20 specimens, 5.3%), Ulmus laevis Pall. (18 specimens, 4.7%),
Fraxinus pennsylvanica Marshall (16 specimens, 4.2%), Populus deltoides
Marshall (14 specimens, 3.7%), Morus alba L. (11 specimens, 2.9%). 6 species
were represented by 6-10 plant specimens, 9 species had from 2 to 5 individuals,
and 6 species were represented by only one plant (Fraxinus excelsior L., Populus
nigra L., Populus x canadensis Moench, Salix alba L., Tilia x europaea L., Tilia

amurensis Rupr.).
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With regard to these species, it can be concluded that they are at risk of
extinction in the near future.

In our study, it was found that in terms of the most representatives belong to
the group of mesotrophs - 13 species (43.33%). They are moderately picky about
the content of mineral and and nutrients in the soil. They include such species as
Acer negundo L., Celtis occidentalis L., Gleditsia triacanthos L., Malus baccata
L., Morus alba L., Populus deltoids L., Populus nigra L., Populus nigra var. Italic
Du Roi, Populus simonii Carriere, Populus x canadensis Moench, Salix alba L.,
Ulmus laevis Pall. and Ulmus minor Mill. The second largest group is the
megatrophs, which account for 40% and include 11 species: Acer platanoides L.,
Acer pseudoplatanus L., Aesculus hippocastanum L., Fraxinus excelsior L.,
Fraxinus pennsylvanica Marshall, Juglans regia L., Pyrus communis L., Quercus
robur L., Tilia amurensis Rupr., Tilia platyphyllos Scop. and Tilia x europaea L.
Oligotrophs are represented by three species (10%) Betula pendula Roth, Populus
alba L. and Salix cinerea L. This indicates high soil fertility in the park and that
species that are quite picky about the level of soil fertility can be used to form the
assortment of trees in the park.

In relation to moisture, the dendroflora on the the studied area of the park is
distributed as follows: xeromesophytes - 17 species (56.67%); mesophytes - 12
species (40%), hygrophytes - 1 species (3.33%).

Among hygromorphs, conditions are more favorable for more drought-
resistant tree species than for mesophytes. It should be noted that mesophytes are
the most typical representatives of the of the forest formation. Steppe forests and
artificial forest park plantations derived from them are characterized by moisture
deficit. The results of the ecomorphic analysis confirm this statement.

Obviously, the resistance of tree species to moisture deficit is an important
criterion for the formation of the range of tree species in the park within the steppe
zone.

In terms of the degree of demandingness to the intensity of light intensity,

the most numerous are light-loving plants (16 species, 53.33%). These are
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Aesculus hippocastanum L., Ailanthus altissima (Mill.) Swingle, Betula pendula
Roth, Celtis occidentalis L., Fraxinus excelsior L., Gleditsia triacanthos L.,
Juglans regia L., Morus alba L., Populus alba L., Populus deltoides Marshall,
Populus nigra var. italica Du Roi, Populus x canadensis Moench, Robinia
pseudoacacia L., Tilia amurensis Rupr., Tilia platyphyllos Scop. and Tilia x
europaea L. Shade-tolerant (12 species, 40%) are represented by the following
species: Acer negundo L., Fraxinus pennsylvanica Marshall, Malus baccata L.,
Populus nigra L., Populus simonii Carriére, Pyrus communis L., Quercus robur L.,
Salix alba L., Salix cinerea L., Sambucus nigra L., Ulmus laevis Pall., Ulmus
minor Mill. The remaining two species (6.67%) are shade-loving. These are Acer
platanoides L., Acer pseudoplatanus L.

Light-loving species show a predominance over shade-tolerant species
within the within the studied park. This result draws attention to the shortcomings
in the formation of the tree assortment and further trajectory of the park's
plantations. The lighted structure of the park is appropriate in some areas, but
should be combined with areas with a shady and heavily shaded light structure. It
is obvious that the issue of the optimal light structure of a park plantation requires
further study to create the most effective practical recommendations.

The phenomenon of increasing the share of ruderal species in the structure of
the share of ruderal species in the structure of the park stand. Ruderal plants
demonstrate the ability to grow rapidly. The growth potential of ruderal species is
very well revealed in conditions of high soil fertility.

Trophomorphic analysis showed that the park's soils are able to meet the
needs of megatrophic tree species. The rapid growth of ruderal species may have a
certain positive value in the early stages of the park's existence for to quickly
create a favorable forest environment. However, in the future management of park
plantations should pay attention to the need to replace ruderal trees with
representatives of the native flora, which are more aesthetically attractive and able
to have a longer and more powerful impact on the microclimatic conditions in the

park.
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The study revealed the dependence of soil and microclimatic properties on
the structure of the crown space of the park of the tree stand. It is shown that
spectral indices can be used to predicting the spatial variability of soil and climatic
properties and and crown space parameters.

Thirty species of woody plants and shrubs were identified in the stand and
undergrowth species of woody plants and shrubs were found in the stand and
undergrowth. The most common species was Robinia pseudoacacia L. (24.5% of
the total number of trees). Acer negundo L. and Acer platanoides L. (12.4% and
15.5%, respectively).

The first four principal components with eigenvalues greater than one whose
eigenvalues exceeded one were identified using the principal component analysis
of variability of ecological properties and vegetation indices.

Principal component 1 explained 50.5% of the variation in traits and was
positively correlated with spectral vegetation indices. Principal component 1
reflected the variability of tree cover density caused by edaphic trophicity.
Principal component 2 described 13% of the variation in the feature space. This
component is positively correlated with the spectral indices. Principal component 2
was interpreted as a trend in vegetation cover variability caused by changes in
humidity. The main component 3 describes 8.6% of the variation in the trait. It is
most strongly correlated with atmospheric humidity. An increase in atmospheric
humidity was associated with an increase in soil moisture and electrical
conductivity and a decrease in temperature of the soil and atmosphere. Principal
component 4 describes 7.5 % of the variation in the traits.

The increase in the values of principal component 4 was associated with an
increase in soil moisture and electrical conductivity and atmospheric moisture, as
well as decrease in soil and atmospheric temperature.

Combinations of trophotope and hygrotop create optimal conditions for
specific tree species, which is a prerequisite for achieving maximization of
ecosystem services. The conditions of mineral nutrition of plants and soil moisture

have spatial patterns, which allows them to be taken into account when designing
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and managing park plantations. It has been shown that environmental indices
measured in the field can be predicted using vegetation indices. Multiple
regression models were able to explain 11-61% of the variation in of the variation
in the indices. Regression relationships between markers of soil and microclimatic
conditions and predictors of vegetation are important for monitoring the condition
of park plantations plantations and evaluating the effectiveness of park
management tools.

The horizontal structure of natural plant communities has long been
communities has long attracted the attention of researchers, while the problem of
the horizontal structure of urban park plantations has been studied insufficiently. In
this study revealed the species richness of different tiers of tree plantations. It was
revealed features of variation in the structure of plant communities at different
spatial levels. The influence of the park plantation canopy on the litter and
herbaceous tier of the park.

The ratio of variance to mean showed that 13 species of trees were randomly
distributed across the park, and 14 species were aggregated. The number of trees of
a particular species per plot and the and the ratio of variance to mean are positively
correlated.

Numerous tree species show a tendency to aggregate within the park.
Sixteen plant species were found in the undergrowth. Among them, the most
abundant species were Acer platanoides L., Acer negundo L., Sambucus nigra L.,
Robinia pseudoacacia L., Acer pseudoplatanus L. It was found that 8 species have
a random distribution over the territory of the park, and 8 species demonstrate an
aggregated distribution. The number of species found in the undergrowth and the
ratio of variance to mean are positively correlated.

In the herbaceous layer, 99 plant species were found, among which
Chelidonium majus L., Viola odorata L., Impatiens parviflora DC.quinquefolia
(L.) Planch., Geum urbanum L. The ratio of variance to the mean value for all

species was significantly less than one, indicating a regular spatial distribution.
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The values of alpha- and gamma-diversity of the plant community in
individual layers are very different. The highest gamma diversity was found for the
herb layer, while the diversity of the tree layer and undergrowth was much lower.

The alpha biodiversity of the stand and undergrowth did not differ
significantly. Beta-diversity values between the strata were very similar, with beta-
diversity is almost the same for the stand and the herbaceous layer. Thus, we can
assume that the mechanisms of species change for plant communities of different
tiers are determined by common causes.

The spatial large-scale component explains 8.2 % of the variation in
communities, the medium-scale component explains 4.2 % of the variation in and
the small-scale component explains 0.7% of the community variation.

The undergrowth is the most sensitive to environmental factors, the
herbaceous layer is somewhat less and the tree layer is the least sensitive to
environmental factors.

Environmental factors in this study are represented by a set of variables.
They include. The spatial variability of the stand is mainly influenced by the
factors of trophicity and humidity of the edaphotope. These factors also affect the
herbaceous layer and understory, but along with them, environmental variables are
included, which are determined by the architectonics of the crown space and,
accordingly, the light regime regulated by the tree stand. It is important to note that
the variation in the groupings of different tiers of park plantings follows spatial
patterns. Variations of grass cover and undergrowth are more spatially structured
than variations of the tree stand. Spatial patterns can arise as a result of spatially
structured environmental factors, and as a result of neutral factors. The latter aspect
of variation is best described by a purelyby the purely spatial component of
community variation.

The research results were used inthe scientific and practical work of the
Dnipro-Orel Nature Reserve and educational programs at the Department of
Biodiversity and Ecology of the Dnipro National University named after Oles

Honchar: Spatial structure of Biosystems, Ecological Bioindication, and Spatial
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Ecology. Based on the data obtained, recommendations for the management of
urban tree plantations were developed.

Key words: urban environment, invasive species, urban greening, urban
green zone, tree plantations, garden and park cultivated phytocoenoses, plant
communities, dendrometric indicators, diversity indices, sustainability of urban
dendroflora, soil cover, soil characteristics, vegetation indices.
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Conference "Recent Trends in Science"” devoted to modern vectors of
development., May 4-5, 2023 c. 94-97(ocoOuctuii BHECOK 3100yBaya:
AHAMITHYHUAW OTJISIA, MiAOIp Ta OMpAaIOBaHHSA JITepaTypu, YacTKOBHM 30ip Ta
o0poOKa eKCIepUMEHTAIbHUX JaHuX, (OPMYIIOBAaHHS BHUCHOBKIB, BHECOK
crniBaBTOopiB: KyHax O.M. — uacTkoBuil mia0ip Ta OMNpallOBaHHS JITEpaTypH,
YacTKOBHII 30ip Ta 00poOKa EeKCHEepUMEHTAIbHUX JaHuX, (OpPMYIIIOBAHHS

BUCHOBKIB; IBaHbko I[.A. — wyacTkoBuil miAOip Ta OMpalIOBaHHS JITEPATypH,
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YacTKOBUM 30ip Ta O0O0poOKa eKCIepUMEHTANIbHUX JaHuX, (POpMyIIOBaHHS
BHCHOBKIB.

5. Kynax O. M., Cigoposa P. B., BoakoBa A. M. (2023) Orinka
PI3HOMaHITTS yrpynoBaHb IpyHTOBO1 Makpodaynu IX International Scientific and
Practical  Conference  «SCIENTIFIC ~ PROGRESS: INNOVATIONS,
ACHIEVEMENTS AND PROSPECTS» 29-31.05.2023 Mronxen, HimeuunHa. c.
32-39 (ocobuctuii BHeCOK 3a00yBaua: aHAMITUYHUN OmsLA, Maolp Ta
OMpallOBaHHS JIITepaTypu, YacTKOBUM 30ip Ta 0OpoOKa eKCIepUMEHTAIbHHUX
naHuX, (opMyITFOBaHHS BUCHOBKIB; BHECOK cmiBaBTOpiB: KyHax O.M. — yacTkoBHiA
migdip Ta  OmpalloBaHHS  JTEpaTypu, YacTKOBHMM 30ip Ta  oOpoOka
CKCIIEpUMEHTATBHUX JaHuX, (opmymtoBanHs BucHOBKIB; CimopoBa P.B. —
YaCTKOBHI mMmifOip Ta OMpaIfoBaHHS JITEpaTypu, YacTKOBUH 30ip Ta 00poOka
EKCIIEPUMEHTATBHUX JIJAHUX, (OPMYJIFOBAHHS BUCHOBKIB.

6. A. M. Bouakoma, JI. A. Kamabyxosa (2023) Mopdomerpuuni
noka3Huku Robinia pseudoacacia mapky imeni IOpis T'arapina M. HuimpoVII
MDKHapoaHa  KoH(epeHIis, MIPUCBsSIYCHA 105-piyuro JIHITPOBCHKOTO
HallloHaJbHOTO  yHiBepcutery 1imeHi Onecs [T'oHuapa «Zoocenosis-2023.
biopizHOMaHITTS 1 posIb TBapuH B ekocucTemax. 13-15 mucromama 2023 p.», c. 58-
59 (ocobuctuii BHeCOK 37100yBava: aHAJTITUYHUN OTJISAM, MiaOip Ta OmpalfoBaHHS
JiTepaTypH, YacTKOBHH 30ip Ta o00poOKa eKCIepUMEHTAIbHUX JIaHWX,
dbopmyTrOBaHHS BHUCHOBKIB; BHECOK cmiBaBTOpiB: KamabyxoBa J[.A. — yacTKOBHUI
migbip Ta  ompamoBaHHS  JIITEpaTypd, dYacTkoBuid 30ip Ta  00poOka

€KCIEPUMEHTATIbHUX JAHUX)
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[MTEPEJIIK YMOBHUX ITOSHAYEHb TA CKOPOYEHb
Ph — ¢panepodir;
nPh — Hanodanepodir;
OgTr — onirotpod;
MsTr — me30Tpod;
MgTr — meratpod;
MsKs —me30kcepodirt;
KsMs — kcepome3odir;
Ms — me3odir;
He — remiodir;
ScHe — cuuoremniodir;
HeSc — remiociiodir;
Anch — anemoxop (pO3MOBCIOKEHHS HACIHHS, IUIOIB 1 CITOP POCJIHH I10
TIOBITPIO);
Bar — 6apoxop (ocuranHs 1I0/11B 1 HACIHHS TUIBKY I JIEF0 CUITH TSHKIHHSA);
Bal — 6anicTa (giacmopu po3KuIarOTHCS MPYKHUMH HDKKaMHU IIPH yaapax);
EpZ — enizooxopa (mepexia Ha TOBEPXHIO TBAPHH, 1aCTIOPH KUBYY1);
EndZ — enno3oii (mepeHeceHHst HACIHHS TBAPHHAMM ITIC/IS DKi Ta Aedekarrii);
SynZ — cun300x0p (MepeHeCeHHs TBApUHAMU IIJIOIB POCIIUH MPU 30MpaHHI HUMHU
3amaci);
Ent — enromodinbHa pocirHA (3aMUICHHS KOMaXaMH );
Anph — anemodinbHa pocirHa (3aTWICHHS BITPOM);
ST — remmniepatypa rpyHry, °C;
SM — BoJoricTs IpyHTY, %;
EC — enextponpoBigHicTh IpyHTY, 1CM/CM;
L — ocBitiieHicTs, JIK;
AT — temneparypa nositps, °C;
AH — BonoricTs moBiTps, %o;

CO — BinkpuTicTh KpouH, %,
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LAI4 — edekTrBHUI 1HACKC IO JIUCTS, IHTETPOBAHUM 32 3€HITHUMU KyTaMH BiJ]
0 mo 60°;
LAI5 — edekTuBHUI 1HACKC IO JIMCTS, IHTETPOBAHUM 32 3€HITHUMU KyTaMu Bijl

0 mo 75°;
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BCTVYII

AKTYyaJIbHICTh TeMH. /[epeBHUI MOKPUB MICBKUX MapKiB BIIIIPAa€ BaXXIJIUBY
poJib y 3a0€3MeUYeHH] €KOJOTTYHOr0, ECTETUYHOIO Ta COIIaJIbHOTO OJIArOmoIyYdst
MicbKkoro cepefosuina. [Ipore mpouecu ypOaHizaiii, aHTPONOT€HHUN BIUIMB Ta
3MIHM KJIiMaTy CYTT€BO BIUIMBAIOTh Ha CTaH JACPEBHHUX HACAIKCHBb, 3HIKYIOUH iX
KHUTTE3IATHICTh T €KOJIOT0-CKOHOMIUHY e(DeKTHBHICTH [46].

3arajgbHOBIAOMO, LIO0 POCIHMHM BIAIIPAaOTh KIIOYOBY POJb Yy KpPyroooiry
BYTJICIIO, KUCHIO Ta BOJH, SBIISFOTHCSI OCHOBOIO XapUYOBUX JIAHITIOTIB 1 MiITPUMKH
OiopizHOMaHITT ekocucteM [54]. JlociiKeHHs TEPTHHEHIIT JepeBOCTaHy,
3IaTHOCTI POCJIMH BIUTUBATH HA JOBKIISA, JO3BOJSIE TIIHOIIE YCBIAOMHUTH, SKUM
YUHOM 3€JICHI HACa/PKCHHS MICBKUX TapKIB 3MIHIOE MIKPOKJIIMAT, TOKpaIlye
SKICTb TIOBITPS, PEryJjiloe BOAHUN OanlaHC, 3HWKYE PiBEHb IIyMy Ta 3abe3mnedye
CepeJIOBHIIE JUIS Pi3HOMAHITHUX Oionoriunux BuAiB [6]. lle BaxkiauBo 5K B
KOHTEKCT1 JIOKAQJIbHOTO 30€peKeHHS €KOCHUCTEM, TaK 1 /I BUPILMIEHHS TEBHUX
TI00aJIBEHUX TTPOOJIEM.

[Ipy 1bOoMy 3HAUYYIIICTh AOCTIIPKEHHS TOPU3OHTAIBHOI Ta BEPTUKAIBHOI
CTPYKTYpHU POCJIMH BH3HAYA€ThCS HEOOXIIHICTIO ajamnTaiiii MiCbKOTO CepeIOBHINA
JI0 CyYacHHMX €KOJIOTIYHHUX BHKJIHUKIB 1 J03BOJIsIE €(PEKTHBHO BUKOPHCTOBYBATH
0oOMeXeHUH TMPOCTIp y MICTaX, CTBOPIOIOYH O3CJICHEHI 30HH, SKI 3a0€3MeuyroTh
KOMGOpPT 1 MOKPaIlyIOTh SKICTh JKATTS MemkanmiB  [6].  JdociaimkeHHs
BEPTUKAIBHOI CTPYKTYPH, 30KpeMa, aKTyajbHE JJIsi BHPINICHHS TPOOIeMH
MICBKOTO TETUIOBOTO OCTPOBA, y TOM Yac K TOPU30HTAIbHA CTPYKTypa POCIHH
BXJIMBA JJI PAlliOHAIBHOTO MJIAHYBAaHHS TEPUTOPIH.

Tema nmochimKeHHS € AaKTyaJlbHOI, OCKIUIBKH CIPHUSE TIABUIIICHHIO
e(eKTHBHOCTI  YIpPaBIIHHA MICBKUMH 3€JICHUMH HACa/UKCHHSIMH, IO €
MPIOPUTETHUM 3aBJAHHSM CY4YaCHOTO MICHKOTO YyIpaBiiHHA. JlocmimKeHHs
JIEPEBOCTAaHY [O3BOJISIE 3PO3YMITH HOTO pOJNb y MIATPUMII Oi0pi3HOMAHITTS,
MOKpAIIEHH] SIKOCT1 MOBITPs, 30€peKeHHI eKocucTteM. Takoxk, MIChKI MapKu
BIIIrpalOTh BAXIIMBY colllalibHy (YHKIIIO Uil BUIMOYMHKY Ta pekpearii

HaceJieHHs. [ TnOOoKi 3HaHHSI PO BIUIMB POCIIMH J103BOJISITH CTBOPIOBATH €(DEKTHUBHI



28

MporpaMu O3€JICHEHHSI Ta BIIHOBIICHHS JErpaJioBaHUX 3€Meib, 3a0e3Meuyruu
ctajne GyHKI[IOHYBaHHS €KOJIOT1YHO 30a71aHCOBAHUX CHUCTEM.

OtpumaHi pe3ylbTaTH AO3BOJSATH HE JUIIE TIHOIIEe 3pO3yMITH BILUIUB
JIEPEBOCTAaHY Ha JOBKULISA, ajié M CTaHYyTh OCHOBOIO JJIsi PO3pPOOKH e(PEeKTUBHUX
MIJXO0/IB O YIPABIiHHSI MICHKUMHM 3€JICHUMH 30HAMU B YMOBaX KJIIMaTHUYHUX 3MI1H
Ta ypOaHi3arii.

3B's130Kk po00TH 3 HAYKOBUMHM NPOTrpaMaMH, IJIAHAMM W TeMaMH.

Hucepraniitna po6ora BukoHaHa B 2021-2025 pp. y pycii HayKoBOi
nporpamMu kKadeapu 010pi3HOMAHITTS Ta €KoJjorii JJHIMpOBCHKOro0 HalIOHATBHOTO
yHiBepcutety iMeHi Onecst 'oH4apa sk yacTWHA JEp>KaBHUX HAaYKOBO-IOCIIITHUX
TeM: «®DyHKI[IOHAJIbHA POJIb KOHCYMEHTIB B aHTPOIOT€HHO-TPAaHC(HOPMOBAHUX
exocrcteMax crenoBoro [Ipumainpos’s» (2022-2024 pp., Ne JIP 0122U001455),
«|HHOBaIlIfHA KOHIIEMIIS 3aCTOCYBaHHS MPHUHIUIIB 1 METOIB JUCTAHIIMHOT
€KOJIOT11 JIJI OIIHKY BIUIMBY BOEHHUX il Ha eKocucTeMHI nociayru» (2023-2025
pp., Ne JIP 0123U101547).

MerTta i 3aBIaHHA JOCTIKEeHHS.

BcranoBuTH poiib rOpU30HTAIBHOI Ta BEPTUKAIBHOI CTPYKTYPU POCIUHHOTO
MIOKPUBY MICBKOT'0 MApKy SK (PaKkToOpiB, IKi 00YMOBIIOIOTH HOTO NEPTHHEHIIIIO.

Jns  peamizamii 3a3Ha4eHOI METH Tiepe0avyacThbCsl BHKOHAHHS TaKUX
3aB/IaHb:

1. OuiHuTH BUIOBE PI3HOMAHITTS POCIUHHOCTI MapKy Ta OCOOIUBOCTI ii

MIPOCTOPOBOI CTPYKTYPH SIK (PaKTOpy MEPTUHEHIII].

2. Busnauntet ocHOBHI (aKTOpH JWHAMIKH CTPYKTYpPH JEPEBHUX
HACaJ[KCHb.
3. OIiHUTH EKOJIOTIYHI yMOBH TAapKy 3a JOTMOMOTOI0 €KOMOP(HOTO

aHamizy Ta piToiHaUKAIIi].

4, BusnaunTte ponb HacaqKeHb MAPKY I MIATPUMKH O10J0TTIHOTO
PI3HOMAHITTS TBAPUHHUX YIPYNOBaHb.

d. JlocmiiuTi OpOCTOPOBY MIHJUBICTh €KOJOTTYHUX BJIACTUBOCTEH Ha

TEPUTOPIi apKy, OB’ sI3aHy 3 TPOCTOPOBUM PO3MOJILIIOM POCTUHHOCTI.
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6. OLIHUTH KOPEJSILiI0 €KOJOTYHUX MapaMmeTpiB, BHUMIPSHUX B
MOJIbOBUX YMOBAaX Ta BEreTalIMHUX IHJAEKCIB, OTPUMAHUX LUISIXOM aHali3y JaHUX

JMCTaHIIIITHOTO 30H/TyBaHHS.

7. OUIHUTU NEPTUHEHTHHUI BIUIMB I€PEBHOI POCIUHHOCTI MAPKY.

O0’ekT poCHigAKEeHHS] - JE€PeBOCTaH MICBKOIO TMapKy SIK €JIEeMEHT
ypOOEKOCUCTEMU.

IIpeamer focJigzKeHHs1 - BIUIMB JIEPEBOCTaHY MICHKOTO MapKy Ha

dbopMyBaHHS YMOB JTIOBKLISI

MeTtoau g0C/IiIKEeHHS.

JlocnipkeHHs TPOBOAMIM B pekpeaniiHiii  30H1 boraniyHoro camy
JIHITPOBCHKOTO HAIIOHAJIBLHOTO YHIBepcuTeTy iMeHi Onecsi ['oHuapa 3 4epBHS
2022 poky o ceprenb 2024. BuMiproBaHHS BJIACTUBOCTEH IPYHTY (TeMrmeparypa,
BOJIOTICTh Ta €JEKTPOIMPOBIAHICT, y mapi 5-7 cM) Ta MIKPOKIIMATHYHUX
napamMeTpiB (OCBITJICHICTh, TeMIIepaTypa TOBITpS Ta aTrMocdepHa BOJIOTICTh)
IPOBOAMIN B MAPKOBOMY HACaXKEHH1 3a JOTIOMOI'0I0 KBa3IperysipHOi CITKU (pHC.
3.1). Ycworo Oyno 230 mOBTOPHOCTEH KOXKHOTO TIOKa3HUKA.

Koopnunatu todok Bimbopy dikcyBanu 3a gomomororo GPS-mpuctporo.
Bincrans Mk Toukamu BigOopy npo6 cranoBuia 14,0 £ 0,28 M 1 BapiroBajia Bif
7,1 mo 31,0 M. Ha xoHi# Toumi BimOopy mpod y pajiyci 5 MeTpiB ¢GiKCyBaau BUIU
nepeB. Busnauanu Buj nepeBa, BUMIPIOBaIN HOTo BUCOTY Ta JiaMeTp CTOBOypa Ha
Bucoti 1,3 metpa. Bucory nepeB BumiproBanu ontuaauM Bucotomipom SUUNTO
"PM-5/1520"  (®innsugis).  iametrp  cToBOypa  nepeBa  BUMIPIOBAIU
mradreHnupkyiaem Mantax Precision Blue Caliper 650 mm Haglof (IlBeris) sik
CepellHE 3HAYCHHSI BUMIPIOBaHb Y JBOX MEPICHINKYISIPHUX HampsaMKax. JoBknHa
KoJa JiameTrpa cToBOypa BuMiproBamacs pyneTtkoro Stanley Longtape Fiberglass
30 M x 12,7 MM, Kou giameTp nepeBuinyBaB 650 MM, 3 TOJAIBIIAM 00YHCICHHIM
3HAYEHHS JlaMeTpa.

Bonoricte rpyHTy BUMiptoBanu 3a aonomororw npuwiany MG-44 (Ykpaina)
Ha mbOuHl 5-7 cM. Kpok BuMiproBanHs mnpuiany ctaHoButh 0,1 %, a moxuOka

1 %. Temneparypy IpyHTy B mapi 7-10 cM BuMiproBaiu HUGpPOBUM TEPMOMETPOM
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TC-3M (Ykpaina). Temneparypy noBiTpsi Ta aTMOC(EpHY BOJOTICTh HA BUCOTI 1,5
M BUMIpPIOBAJIM 3a JAONOMOTOI0 Jjorrepa temneparypu ta Bosiorocti HUATO HE-
173 (Kurait).

Ocsitnenicte Ha BucoTi 1,5 M BumiptoBanu JokcmerpoM RSE-174
(Himeuunna). Jlns BUMIpIOBaHHS  €JIEKTPONPOBIAHOCTI IPYHTY in  situ
BukopuctoByBaBcsa naruuk HI 76305 (Hanna Instruments, Woodsocket, RI). Lleit
JaTYMK Mpalioe pa3oM 3 nopratuBHUM TectepoM HI 993310.

Bucory naepeB BumiptoBanu ontudHuM BucotomipoMm SUUNTO "PM-
5/1520" (dinngunis). Jdiamerp croBOypa jaepeBa Ha BHCOTI 1,3 M BUMIpIOBaIU
mraHreHupkyiaeM Mantax Precision Blue Caliper 650 mm Haglof (IlIBerist) sik
cepeHE 3HAYCHHS BUMIPIOBaHb y JIBOX MEPIICHINKYISIPHUX HampsMKax. JloBknHa
KoJa JaiameTpa cToBOypa BuMiproBasacs pysetkoro Stanley Longtape Fiberglass 30
M X 12,7 MM, KoM JAiaMeTp nepeBuiyBaB 650 MM, 3 MojganbiuM OOYUCICHHIM
3HAYEHHS J[laMeTpa.

CTpyKTypy AepeBOCTaHy Ta IHIEKCH MPOMYCKaHHS CBITIa Yyepe3 KpoHY Oyio
OTPUMAHO 3 KOJIbOPOBUX (oTorpadiii «pud'sdye oko» 3a JOMOMOTOI0 MPOrPaAMHOIO
3abe3neueHus Gap Light Analyzer (GLA) [114].

Jlns  MojentoBaHHS IMPOCTOPOBOI Bapiallli €KOJOTIYHHMX BIIACTHBOCTEH
MICBKOT'0 MTApKy BUKOPHUCTOBYBAIUCS 3HIMKH CYITyTHHKa Sentinel-2, 3aBaHTa)keHi 3
caiity Earth Explorer (https://earthexplorer.usgs.gov/) I"'eonoriunoi cinyx6u CHIA
(USGS) (I'eonoriuna ciayx06a (CIIA) ta Llentp manux EROS, 2000). 3HiMKH Oynn
3pobneni 20 uepBHs 2022 poky (L1C T36UXU A036526 20220620T084448,
Cloud Cover = 0.00). ITponyktu Level-2A, sxi € opTopenbe@HUM BiTOOpa)KEHHAM
HIKHBOT Mexi atMmochepu (BOA) B kapTorpadiuniit reomeTpii, Oynu 3reHepoBaHi
3a momomororo mporecopa Sen2Cor (https://step.esa.int/main/snap-supported-
plugins/sen2cor/).

Po3paxyHOK OMMCOBOT CTAaTUCTHKM Ta TapaMeTpiB perpeciiHoi Mozemi
npoBoauBcsa B nporpamHomy 3abesnedeHHi STATISTICS (StatSoft Inc., 2014).

[lapametrpu Bapiorpamu ouidtoBaiucss B nporpami ArcGIS 10.8. Pieens
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npocropoBoi  3amexHocti  (SDL) OyB  oTpumaHuil 3  reOCTaTHUCTHKHU
cemiBapiorpamu [70].

HaykoBa HOBH3HA OTPUMAaHHUX pe3yJbTaTiB.

Ynepuwe:

- BCTAQHOBJICHO B33a€MO3B’S30K MIX CTPYKTYpOIO JEPEBOCTaHY MiCBHKOTO
MapKy 1 oro BIUIMBOM Ha MIKPOKJIIMATHYHI Ta PYHTOB1 YMOBH 3 BUKOPUCTAHHAM
METO/IiB TUCTAHIINHOTO 30HTyBaHHS;

- 3aIPOINOHOBAHO IHTETPATUBHUN MIAX1A /10 OILIHKUA EKOJIOT1YHUX IMOCTYT
HapKiB, M0 TOEAHYE TOJIHOBI BUMIPIOBAHHS 1 MOJEIIOBAHHS CIHEKTPATbHUX
IHJICKCIB;

- BCTAHOBJICHO YHIKaJIbHI MMPOCTOPOBI 3aKOHOMIPHOCTI PO3MOJLTY JE€PEBHUX
1 TpaB’IHUCTHX yTPYIMOBaHb Y MEXKaX MIChKHX apKOBUX EKOCHCTEM;

- HaJaHO eKOMOp(IYHY XapaKTEPUCTUKY yTPYIOBaHb JACPEBHUX HACAKCHb
30HM pekpearlii boraniunoro cagy JIHY imeni Onecs ['onvapa;

- 3alPONOHOBAHO BUKOPUCTAHHS CIEKTPATbHUX BETreTalllMHUX 1HACKCIB JIJIs
IPOTHO3YBaHHS MPOCTOPOBOT MIHJIMBOCTI IPYHTOBO-KIIMATUYHUX XapaKTEPUCTUK
MICBHKHX TTAPKiB;

- 3alpPOTNIOHOBAHO TPAKTUYHI PEKOMEHJAIi IIOoJ0 PEKOHCTPYKII Ta
onTHMI3aIlli po3TanryBaHHs 3eJICHUX HACA/KEHb Y MICHKUX MapKax.

Yoockonaneno ma oonosneno:

- BIIOMOCTI TIPO  TOKa3HUKH  BHJOBOI'O Ta  TaKCOHOMIYHOTO
PI3HOMaHITTSI YTPYNOBaHb JEPEBHUX HACAHKEHb peKpeariiiHoi 30Hu boraHiyHOTO

caay JIHITPOBCHKOTO HAI[IOHAIBHOTO YHIBepcuTeTy iMeHi Onecst ['oHuapa;

METOAW BHU3HAYCHHS BIUTMBY €KOJOTTYHMX (haKTOpIB Ha MPOCTOPOBY
CTPYKTYPY SAPYCIB POCIMHHOCTI B yMOBax ypOaHI30BaHOT'O CEPETOBHIIIA.

- MiIXOAW JI0 OIHKK EKOJIOTIYHMX TapaMeTpiB JIEPEBOCTaHY 3a
JIOTIOMOTOO CIIEKTPATbHUX XapaKTEPUCTHK 1 OaratopakTopHUX MOJIEIICH

Habyno nooanvwozo pozeumxy:

— KoHremnmis ekomopdiuHoi opranizaiii ekocucteM O. JI. benbrapaa ;

— TOHATTSA JicOBO1 mepTuHeHIli 3a I'.M. Bucompkum;
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— BHUKOPHCTaHHS  CIEKTPAJIbHUX  1HJEKCIB  SIK  IHCTPYMEHTY s
€KOJIOTTYHOI'0O MOHITOPHHTY;

— TEOPETHUYHI OCHOBHU IUIAHYBAaHHSA 1 YIpPaBIiHHSA MICBKMMH 3€JICHUMH
30HAMH 3 YypaxyBaHHSIM iXHBOTO BIUIMBY Ha JIOKAJIbHUW KIIMaT i
O10p13HOMAHITTS.

IIpakTHYHe 3HAYEHHS] OTPUMAHHUX Pe3YJIbTATIB.

Pesynpratn gocnipkeHb BIPOBAKEHO B HAYKOBO-TIPAKTUYHY pOOOTY
OPUPOJHOTO 3anoBiHUKA «J{HIMPOBCHKO-OpUIbCHKUI» Ta OCBITHI IPOrpamu
kadenpu  OlOpi3HOMAHITTS Ta  ekosorii  JIHIMPOBCHKOrOo  HaIIOHAJIBHOTO
yHiBepcutery iMeHi Onecsi ['onuapa. OCHOBHI TEOpETUYHI TIOJOXKEHHS W
MaTepiaiy IucepTallii 3acTOCOBYIOThCS NP BUKJIaAaHHI quctuiuiin: «[Ipocroposa
CTpyKTypa Oiocuctem», «Exonoriuyna 6ioinaukanis», «[Ipocroposa exonoris». Ha
OCHOBI OTpMMaHUX JaHUX PO3POOJCHO pPEKOMEHMAAIii II0J0 MEHEIKMEHTY
MICBKHX JIEPEBHUX HACAKECHb.

OcoOucTuii BHECOK 3100yBaya.

ABTOpKa AucepTalii po3poOuia miaH I0CTIKEeHb, TPoaHalli3yBaia CydyacHy
HAyKOBY JliTeparypy, Opama ydactb y 300pi Ta o0OpoOIll MOJBOBOTO
eKCTIICpUMEHTAILHOTO Marepially, IpoaHali3yBaja Ta OIpaIoBajia OTPUMaHi
HAyKOB1 pe3yJbTaTH, Opaja ydyacTb B ampoOarii pe3yJabTariB Ta MiArOTOBII
MarepiajaiB 10 myOsikaiii y HayKoBUX KypHamaxX. KoHIenTtyaibpHI pilleHHS Ta
OOTpYHTYBaHHS HOBOT'O HAIpsSMY JOCIIKCHb, IO BiIOOpakeHI Y BHUCHOBKAX,
HAyYKOBMX HOBMHKAX 1 MPAaKTUYHUX PEKOMEH/IALIAX, € HAYKOBUM JOPOOKOM aBTOpa
TUcepTaIiiHoi poOoTH.

Anpodanisi pe3yabTaTtiB Aucepranii. OCHOBHI MOJIOKEHHS TUCEPTAIItHOT
pobOTH Ta pe3yabTaTH JOCTIIKEHb JIOMOBIJAIUCh 1 OOrOBOPIOBAIIMCS Ha
MIOPIYHUX 3acigaHHsAX Kadeapu OIOpI3HOMAHITTS Ta EKOJIOTil; Ha HayKOBO-
MPAaKTUYHUX KOH(EepeHIiax po(hecopchKO-BUKIIAAAIIBKOTO CKJIamy
JIHIMPOBCHKOTO HalllOHANIbHOTO YHiBepcuTeTy imeHi Omnecst ['onuapa (uimpo,

2021-2025 pp.).
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Iyoaikauii. OcHOBHI MaTtepianu JucepTaniiiHoi poOoTH omyOJiKOBaHI B
11 naykoBUX mpaisx, 13 HUX 4 — y BUJAHHSX, K1 BKJIIOUEHI JO MDKHApPOJIHUX
HaykoMeTpuuHux 6a3 Web of Science abo Scopus, 1 - y BunanHi, sike BXOJUTh 10
nepeniky «b» (daxoBux, 6 — Marepianu HaykoBUX KoH(pepeHuiid. OCHOBHI
pe3ylbTaTH MPECTaBICHI Ha HACTYNMHMX KOH(pepeHUisx Ta cemiHapax: XI
Muixunapoauiii HaykoBiii koH(pepeHuii ZOOCENOSIS-2021 «biopizHoMaHITTS Ta
poab TBapuH B ekocuctemax», 2021, I All-Ukrainian Scientific and Practical
Conference of Young Scientists and Students, 2022, MuibxHapoAHiii HayKOBIi
iHTepHeT-KOHPepeHiii «TeHaeHuii Ta nepcrnekTUBU PO3BUTKY HAYKH 1 OCBITH B
ymoBax riobamizamii» 2023, 2nd International Scientific and Practical Internet
Conference "Recent Trends in Science” devoted to modern vectors of
development., 2023 IX International Scientific and Practical Conference
«SCIENTIFIC PROGRESS: INNOVATIONS, ACHIEVEMENTS AND
PROSPECTS» 2023 MrionxeHn, Himeuunna, B VII MikHapoaHiii KoH(epeHIlii,
npucBsueHiit  105-piudto J[HITPOBCHKOrO HAIIOHAIBHOTO YHIBEPCUTETY IMEHI
Onecs Tonuapa «Zoocenosis-2023. biopi3HOMaHITTS 1 podb TBapUH B
ekocucremax. 13-15 nmucronana 2023 p.».

CtpykTypa Ta o6csar podoru. [uceprariitna poborta BukiageHa Ha 186
CTOpIHKaxX KOMIT'IOTEPHOTO TEKCTY W CKJIAJa€ThCs 31 BCTymy, 6 pO3MILIIB,
BHCHOBKIB, CITUCKY BUKOPHUCTAHUX JKepel Ta nojaTkiB. Bora mictuth 9 Tabmuis 1
14 pucynkiB. Criucok nitepaTypHuX mnocwiadb MicTuTh 340 mxepen, 303 3 sSKux —

AHTIIHCHKOK MOBOIO.
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PO3/1J1 1 BBAEMHUI BILJIUB POCJIVH I ®PAKTOPIB
HABKOJIMIIHBOT'O CEPEJOBHUIIIA

1.1 Poab exojoriuHux ¢akTopiB y CTPYKTYPYBAHHi POCIMHHOIO
yrpynoBaHHsI

Micbke HacelleHHs MoCTiiHO 30uTbIyeThes [185]. B €Bponeticekomy Coro3i
KUIBKICTh MICBKHMX KUTENIB CTaHOBHUTL 0,75 Bij 3arajbHOi KIJIBKOCTI HACCJICHHS
[104]. VYpOanizamis, arjoMepariis HaceleHHS, EKOHOMIYHHI  PO3BHTOK,
IPOMHUCJTIOBUH PO3BUTOK, OYMIBHUIITBO MICT 1 TPAHCIOPTY TMPHU3BOAATH O
3a0pyIHEHHS 1 MalOTh 3HAYHUH BIUIMB HAa HABKOJIMIITHE CEPEIOBHIIE, 3MIHIOIOUHN
MIKPOKJIIMAT, SIKICTh TOBITPS, BOJIOTICTh 1 CTaH IpyHTIB. OJIHUM 13 Ba)KJIMBUX
Croco0iB MOM’SIKIIEHHSI HETaTUBHUX HACIIJIKIB MICHKOi 3a0y/I0BU € CTBOPEHHS Ta
IiITPUMaHHS 3€JICHUX Haca/pKeHb. [lapku, ckBepH, anei Ta 3eJIeHI TBOPH HE TUTbKH
poOIIATh MicTa OUIBIN MPUBAOIUBUMU, ajie ¥ BUKOHYIOTh 0araTo €KOJIOTIYHUX Ta
comianbHux GyHKIIA [55, 186]. Mickkuii mapk - Ie yrpymnoBYBaHHsS >KHBHX
OpraHi3miB 1 B IIbOMY CEHCI, 0€3yMOBHO, € €KOJIOTiYHOI0 cucTemoro [317], ane us
€KOCHCTEMa CTBOpPEHAa [JI1 BHUKOHAHHS CIEKTPY EKOCHUCTEMHHUX TMOCIYT IS
32JI0BOJIEHHS TIOTpeO IoAWMHU. MICBhKI MapKd BiIITPalOTh BAXKIHUBY POJIb Y
MOKpAaIeHH1 HAaBKOJIMIIIHBOTO CEPE/IOBUINA Ta JIAHAMA(PTHUX YMOB, Y pe3yJbTaTi
Yoro 3ejeHl 30HW CTaJM HEBIJ €EMHOI0 YaCTHHOIO MICT 4epe3 iXHE CTpaTeriuyHe
3HAYCHHS IS IKOCTI KUTTSA. MIiChKi TapKH € KIIFOYOBUM PEKPEAIITHUM PECypCcoM,
AKUN MIATPUMYE M0OpoOyT kutTediB micta. JlocTym M0 MICBKHUX MapKiB CIpHSE
30UTBIIEHHIO TPUBANOCTI XKHUTTA Jitojed [220]. Mickki mapku € MicIsMH s
(i3uYHUX BIpaB, BIIITOYMHKY Ta coriabHOi B3aemoii [40]. [Ipupoma mo3uTuBHO
BIUTMBA€E HAa TICUXIYHHMI CTaH JIOAUHU. Yac, mpoBeAcHUH y MapKy, 3MEHIIIYE PiBEHb
CTpecy, TPUBOXXHOCTI Ta nempecii. 3elieHi HacaJKeHHS JOMOMararoTh JIOIIM
pPO3CIIa0UTHCS, BIAHOBHTH CHJIM Ta TOKpANIUTH 3arajibHe camomodyTTs [185].
JlocBiq CHOUIKYBaHHS 3 TPUPOJOID B MICHBKOMY CEpPENIOBUILI € JIKEPEIoM

MO3UTHUBHUX €MOIId 1 KOPUCHUX TOCIAYr, SKI 3aJO0BOJIbHSIOTh BAaXKIIMBI
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HeMaTepiaabHi Ta HECHOXKBYI MOTpeOu nronuuu [87]. Michki MapKku BHKOHYIOTh
Ba)KJTMBI €EKOCUCTEMHI TIOCIYTH B MiCbKOMY cepenoBuii [215].

Ha wmicta npunagae monan 80% CBITOBUX BUKHAIB NapHUKOBUX TIa3iB.
[lornuuanHss 3a0pyaHIOBAYIB TOBITPSL € OJIHIEIO 3 OCHOBHUX €KOCHCTEMHUX
MOCHyr, sKi MiChbKi JepeBa HanaroTh >kutensm wmict [110]. Miceki nepesa
BUJIAJIAIOTH 3 MOBITPS BYIJIEKUCIHUM ra3 1 BUAUISIOTH KUCEHb. 3a OI[IHKaMU, MapKu
B Cnonyyenux Llltatax mopiuHo BUPOOJIAIOTE ~61 MUIBIOH METpUYHUX TOHH (67
MUTBHOHIB TOHH) KHCHIO, 11O JIOCTaTHHO, 1100 KOMIICHCYBAaTH PIYHE CIOKHBAHHSI
KHACHIO TpHOau3HO aBoMa TpetuHamu HaceneHHs CIIA [232]. Takum 4uHOM,
MICBKI TIapKW BIUIMBAIOTh HA KIIMATHYHI YMOBHU SIK Yy CaMOMY MICTi, TaKk 1 €
YUHHUKOM 3MIiHHM TJO0OAJbHUX KIIMATHYHUX YMOB SK 3HAYHUH 1HCTPYMECHT
CeKBecTpallil MapHUKOBUX Ta3iB 1 TokcuyHMX pedoBuH [316]. Micbka mapkoBa
POCIIMHHICTh TIOKpallye sKiCTh TOBiTps Ta Boau [47, 338]. 3eneni mpocropu
CHJIBHO 3MEHINYIOTh HMOBIPHICTh MICBKOT0 3aToruieHus [161, 217].

VYpbanizailisi € roJ10BHUM ()aKTOPOM 3MIHU HABKOJIUIIIHBOT'O CEPE/IOBUINA Ta
TICHO MOB’si3aHa 3 MaOyTHIM po3maitTsam »xuBoi mpupoau [39, 300]. Miceki
HapKy - 1€ CHPHUATIMBI OCTPIBIII B YMOBaX BOPOXKOT'O MICHKOTO JIAHAMA(TY IS
daynu ta diaopu [323]. Ilapku CIyryioTh IPUTYIKOM s O0araTboxX BHIIB MTaXiB,
KOMax Ta ApiOHMX TBAapHH, IO CIpPHUSA€E 30€PEKEHHIO MICHKOro O010pi3HOMAHITTS.
BoHu nmomomararoTh MiATPUMYBATH €KOJIOTIYHY pIBHOBAry, 3a0e3leuyrdu MicIe
JUIE pO3MHOKEHHSI Ta iCHyBaHHS OaraTthoXx BHIIB [168, 224]. PiBeHnr po3mairts
KUBOT TIPUPOAM B MICBKHMX IMapkax HabaraTo BHINHWHA, HDK y HABKOJIHIIHBOMY
Mmicekomy cepenoBuii [205, 318]. CrilikicTh (QyHKINH €KOCHCTEMH 3yMOBJICHA
BHUCOKUM OIOpi3HOMaHITTAM Michkux mapkiB [171, 245]. Bucoka Oiosoriuna
HACHYCHICTh TOKPAIyE €CTETUYHE CIPUHHATTS MIiChbKuUX ekocucteM [189, 251].
bionoriyna pi3HOMAHITHICTh MApKy Ma€ MO3WUTHBHUN BIUIMB HA TCHUXOJOTIYHUU
cTaH mozei [94].

barato MicbKHX JKHUTENIB y BChOMY CBITI CTPa)KJaloTh BiJ IpoOieM 31
3I0pOB’SIM 1 TUCKOM(DOPTY, COPUUMHEHUX MEPErpiBaHHIM MICHBKUX pPaloOHIB, 1 €

MEPEKOHJIMB] JIOKa3W TOTO, IO 1[I NpOOJIEMU MOCUISATHCA TI00ATBHOIO 3MIHOKO
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kiimaty [191]. 30ublieHHS TIUIOHII MICBKOI POCIMHHOCTI € 3aX0J0M s
3MEHIIEHHS €(QeKTy MICBKOrO TEIUIOBOrO OCTpPOBa, SKHH € BaXXJIMBOIO
CKOJIOTTYHOIO TIPOOJIEMOIO, 3 SKOI0 CTHKAIOTHCS BC1 BEJMKI Michbki meHTpu [147].
MichKi apku JOMOMaraloTh 3HU3UTH JIITHIO TEMIIEpATypy Ha MICIIEBOMY pIBHI Ta
B ycboMy MicTi [253]. [lepeBa 1 pOCIMHH yTPUMYIOTh COHSYHE TEIUIO i
OXOJIO/KYIOTh TOBITPS, BUMIAPOBYIOUH BOJIOTY, TOJII SIK JTUCTS 3MEHIITY€E TETUIO Bij
acasbTy 1 6E€TOHY, CTBOPIOIOYH TiHb. J[OCHIKEHHS TTOKa3yIOTh, 110 TeMIIEpaTypa
B rmapkax Ha 2-5°C HWKYa, HDK B IHIIMX YaCTHHAX MICTa, MO0 3HAYHO TOKPAIIye
koMpopT MenikanuiB. [64]. HailOinbmunii 1iarna3oH 0X0N0KYBaJIBHOTO e(hEeKTy Ta
IHTEHCUBHICTh OXOJIOJKYBAJIBHOTO €()EKTYy MarOTh BEIMKI MICHKI MapKU TUIOMICIO
noHag 10 ra. KpiMm miomii, mpupojHi €JIEMEHTH Ta SKOCTI MICBKHX 3€JICHUX
Haca/PKCHb, a TAKOX KJIIMATUYHI XapaKTCPUCTUKH 3HAYHOKO MipOI0 BHU3HAYAIOThH
e(eKT OXOJIOJIKCHHS MIChKUX 3€JICHUX Haca/pKeHb [44].

VY MicTax TpyHTH CTPaKIalOTh BiJl YIIUTbHEHHS, 3a0pYyIHEHHs Ta epo3ii.
JlepeBa 1 KOpiHHS TpaBU 3aKpIIUTIOIOTH IPYHT 1 3amo0iraroTh HWOro 3MHBaHHIO
noiieM. POCTHHHICTD cripusie HUPKYIISIT BOAM Ta MOKPAILY€e CTPYKTYPY IPYHTY.

3eneHi HacaKEHHsSI TaKOX JIIOTh K MPUPOIHUN Oap’ep MPOTH IIYMOBOTO
3a0pyaHeHHs. JlepeBa 1 YarapHUKH MOTJIMHAIOTH 3BYKOBI XBUJII 1 3HHKYIOTh PiBEHb
IIyMy Big TpaHCHoOpTy 1 TpoMuciaoBuUX o00’ekTiB. Hampukmnan, moOpe
CIIPOCKTOBAHMM «3€JICHUM €KpaH» MOXKE 3HU3HUTH PIBEHb IIyMy Ha 6-10 meruben 1
MO3UTHBHO BIUTMHYTH Ha IICHXOJIOTIYHUH Ta eMOIIMHUN cTaH Jirojei [235].

MichKi mapKd ChOTOHI PO3TJISIAIOTECA HE JIUIIE SK MICI BIIIMIOYMHKY Ta
JI03BUISL, @ M SIK Ba)KJIMBA YACTUHA PO3BUTKY MicTa . CTBOPEHHS CTIMKHUX MICBKUX
MapKiB CTAJI0 BAXKJIMBUM MIiAXOJOM [0 IIOJITHKHM MICBKOTO IUIaHYBaHHS Ta
po3BuTKy [175, 227]. MichKi mapkd MarOTh TOJBIHHY KOPHCTH IS JIIOACH 1
OlOpI3HOMAaHITTA. YTpPaBIIHHSA MMapKaMH, 30CEPEHPKCHE Ha EKOJIOTIYHOMY
BIIHOBJICHHI, MOXE ITiIIBUIUTH CTIMKICTh MICT, a TaKOXX NPHHECTH KOPHCTHh
IpOMaJICbKOMY 370poB’0 Ta J00poOyty [299]. MexaHi3amMu cCTifiKocTi Ta
(GYHKITIOHYBaHHS TAPKOBUX HACAKEHb 3HAXOMATHCS B KOHTEKCTI 3araJibHUX

€KOJIOTTYHMX 3aKOHOMIPHOCTEH, aje yHpaBIiHHS [MApKOM MOXE 3MIHUTH
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TPAEKTOPII0 €KOCUCTEMHU MapKy, 00 MaKCUMI3yBaTu OakaHl JIOAMHOIO (YHKIIIT
[48]. Takum urHOM, yIpaBIiHHS MMapKaMH Ma€ BPaXOBYBAaTH OiOJOTIYHY MPHPOY
MICBKHX TapkiB [237] 1 BaXJIMBICTb CTBOPCHHS CEPEIOBUINA, CHPUSTIMBOIO B
pi3HUX ceHcax aus okutta moauHu [87, 263]. JlepeBHi pociuHH (HOPMYIOTH
OCHOBHHUU BWIJISAJI MTAPKY Ta BU3HAYAIOTh BUKOHAHHS €KOCHCTEMHHX (pyHKIIiH [66,
264]. )KuTTreBui MK NEPEBHUX POCIHMH 1 TPUBATICTH iX POCTY Ta PO3BUTKY
BU3HAYAIOTh HEOOXIIHICTh JOBTOCTPOKOBOIO IJIaHYBAHHS YNPABIIHCHKUX [N 1
PO3YMIHHS TOTO, IO Jii, BXXUTI B TICBHUI MOMEHT 4acy, MaTUMYTh 3HAYHUH BILIHB
[275]. 3po3ymino, 110 edekTUBHI yrnpaBlIiHChKI 3yCHIUIS TOBUHHI 0a3yBaTHCS Ha
JIOCTOBIPHUX KUIBKICHUX AaHUX MNP0 €(PEeKTUBHICTh MEBHUX [iA. TakuM YUHOM,
PO3YMIHHSI AWHAMIKH PO3BUTKY MApKy Y 3HAYHOMY IPOCTOPOBOMY Ta YAaCOBOMY
Jiana3oH1 € OCHOBOIO €(heKTUBHOTO yNPABIIIHHS MICBKUM MapKOM.

3eneHi HacaHKEHHsI € HE3aMiHHUM €JIEMEHTOM MIiChKOTO cepeioBuia. BoHu
MOKPAIIYIOTh SIKICTh TOBITPS, PETYJIIOIOTh MIKPOKIIMAT, 3aXHINAalTh TIPYHTH,
3HIKYIOTh PIBEHb LITyMY.

MichKi MapKu - 1€ «3€JIeH1 JIETeH1» Cy4JaCHHUX MeraroJiiciB, o
3a0e3reuyoTh KOMGOPTHE CEPeJOBHINE JUIS BIAMOYMHKY, O3JOPOBJICHHS Ta
comianbHO1 B3aemoxii [315]. BoHm BifirparoTh KIIOUOBY pOJIb Yy 30epeKeHHI
€KOJIOT1YHOro OajlaHCy MiCTa, CIPUSIOTh (PI3MYHOMY Ta ICHXIYHOMY 3/I0POB’IO
MEIITKAHI[IB, a TAKOX MalTh €KOHOMIUHY Ta KYJIbTYpPHY I[IHHICTh. TOMY Ba)XJIMBO
HE TUTHKH 30epiraTu ICHYIOY1 3€JIeH1 30HH, a i aKTUBHO PO3IIMPIOBATH iX, poOISTUn
MicTa OUIBII €KOJOTTYHUMU Ta KOMGMOPTHUMU IS KUTTH [55, 186].

OCBKITBKM 32 OCHOBY HAIIOTO JOCHIPKCHHS MH O€peMO MOHSTTS JICOBOi
nepTuHeHii 3a Buconpkoro I'.H., skuii B cBOiX poboTax MOCTIIKYyBaB MPUPOIHI
JiCH, TOMY BaXKJIMBO PO3TJSHYTU CTPYKTYpY JIiCy, SIKHH SIBIsiE COOOI0 OCHOBOIO
JUIsl CTBOPEHHSI MICHKHMX MapKIB.

['opr3oHTAIPHUIT  ACIEKT JIICOBOI ©KOCHUCTEMH MOJXKHA PO3JUINTH Ha
HaJ3€MHI [Iapu: TPaB'SHUCTUN SIPYyC, YarapHUKOBUHI spycC, MIACTHIKY Ta
nepeBoctany [63, 195]. IcHytoTh pi3Hi migxoau a0 Kiacuikalii jicy Ha OCHOBI

cTpatudikalii JepeBOCTaHy, K1 CTaJld OCHOBOIO JJIsl KOHIENTyali3allii CTpyKTypHu
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aicy pisaumu crnocodamu [239]. CrpaTtudikaiiis Jicy CTaHOBUTH IHTEpeC IS
0aratb0X MpoOJieM y KOHTEKCT1 YHpaBiiHHS JIICOBUMU €KOCHCTEMAMH, OXOPOHH
aukoi mpupoau Ta pekpeauii. CrpaTudikailisi AepeBOCTaHIB Ha KPOHOBUM 1
MIJKPOHOBUM SIPYCU Ma€ €KOJOT14HE 3HAYeHHS s ¢uiopu 1 dhayHU, BKIIOYAIOYU
pi3HuX kKomax i mraxiB [136, 151, 338, 340]. V crnpusTiuBUX yMOBax CTYIIHb
audepeHIiaii Ta KUIbKICTh TOPU30HTAIBHUX SIPYCIB JIICY MOXKE 30UIbIIYBAaTHUCS
[67, 204], Toxi sk y HECHPUATIMBUX YMOBaX, HABIIAKH, MOIIAPOBA CTPYKTYpa JIiCy
crapoinyerbes [94, 104].

TpaB'sHucTuiét  apyc  jmicy  cKiIagaerbes 3 TpaB'sHUCTHX (0o
m'sikocTeOenparX) pociaud [291, 304]. PocnuHHICTE Y TPaB'THUCTOMY sIpYCi JIiCy
4acTo OoTpuMye Mano cBiTia [124], a B rycTtomy Imojio3i JIiCy MNEpeBa)KarTh
TiHboBUTpUBaNi Buau [46, 54, 90]. [lnoma ta BugOBEe 0AraTCTBO TPAaB'SHUCTHUX
POCJIMH MOXYTh CHJIHO BapilOBaTH 3aJIe)KHO BiJ e€KOJIOTTYHMX yMOB Jicy [103,
309]. V nucTaHUX JTicax MOMIPHOIO MOsCY OLTBIIICTh BH/IIB TPAB'SHUCTUX POCIHH
IBITYTh HaBECHI JI0 TOT'O, 5K JAepeBa BKpuBatoThes aucTsaM [130, 329]. JlepeBoctan
PEryJo€e AOCTYIHICTh PECYpPCIB MiACTHIKU, TAKUX SK CBITJIO, MOKHWBHI PEYOBUHU
ta Bojxa [214]. Tpas'sHucTe pi3HOMAHITTS MOXKEe OUIBIIE 3ajeKaTh Bij (HaKTOpiB,
10 OOMEKYIOTh JUCIEPCiI0, HIK Bil KOHKYpEHIi 3a cBitio [65]. BumoBuii ckimasn
JIepeB BU3HAYA€ XIMIYHMM CKJIaJ BOJH, sIKa CTIKA€E MO CTOBOYypax, a TaKOX CKJIaJ 1
CTPYKTYpYy JIMCTOBOTO OMaay, IO CHJIBHO BIUIMBa€ Ha TpaB'ssHUM abo
JarapHUKOBHI SIPYC Ta TPYHTOBI BiacTuBOCTi [53, 246]. JerampHo-MacmTaOHA
MIHJIUBICTh TPAB'SHUCTOTO TPABOCTOID HAWKpAIle TMOSICHIOETHCA MEXaHIYHUM
OTIOpOM  TPYHTY,  CJICKTPOIPOBIIHICTIO  IPYHTY, TOBIIMHOIK  ITiICTHJIKH,
TEMIIEPATypPOI0 TIPYHTY, BOJIOTICTIO, IIUIBHICTIO Ta arperaTHOI CTPYKTYPOIO.
[IupokomacmiTaOHUK ~ KOMIIOHEHT  MIHJIMBOCTI  POCIMHHHX  yTPYIOBaHb
MOSICHIOETBCSL  CTPYKTyporo jepeBoctany [330]. Mimani HacamkeHHS pPOOJIATH
OLTBIIMH BHECOK Yy TMPOMYKTUBHICTH 1 CTAOUTHHICTH JIICOBHX EKOCHCTEM, HIX
MOHOKYJIbTYpH. PI3HOMaHITTS pPOCIMH Yy MIACTWINI € BUIUM Yy MIIMIAaHUX
HACa/KEHHSIX, HIXK Y MOHOKYJbTypax. [lo3uTuBHUi epeKT 3MIlaHuX HaCcaIKEeHb

3poctae 3 gacom [128]. Tpap'sHi yrpynoBaHHS MICHKUX JEPEBHHX HACaJKECHb
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3MIHIOBAJIMCS 3aJI€KHO BiA PI3HUX (pakTopiB. YHMCENBHICTH 1 PO3MOALT LUX BU[IIB
3ajiekany Bl iXHIX O10JOTTYHUX OCOOJMBOCTEH (TPUBAJIOCTI JKUTTSA HACIHHA B
IPYHTI), @ TaKOX BIJ AlamMeTpa cToBOypa JaepeBa, YIIUIbHEHHS IPYHTY, (exaii
TBapHH, COHSIYHOI pajiallii Ta BUIIB JepeBHUX pociuH [236]. Biotnuni B3aemMoii
Ta HILIEB1 MPOLIECH € KIOYOBUMHU (PAKTOPAMH CTPYKTYPU POCIHMHHHUX yTPYNOBAHb
Ta CHiBICHYBaHHs BUJIB. KpoHM JepeB MaroTh CHIIbHMMA (DUTbTPYHOUMiA BILUIMB Ha
CTPYKTYpPY POCIMHHHX yrpyrnoBaHb mimiicka. CaMe JOCTYNMHICTh pecypciB, a He
iXHS TpOCTOpOBa HEOTHOPIAHICTh, € OCHOBHUM (DaKTOpOM, IO BH3HAUYAE
pizHoMaHiTTs minctuiku [320]. JlepeBHuil MOKpUB BIUIMBA€ HA CKIJIAJ] BUIOBUX
yrpyNnoBaHb TPaB'SHOTO spycy. Exonoriuna QiapTpallis € npuuuHO0 00'eTHAHHS
BUIB 31 CXOXHMMH (yHKIIOHATbHUMHU o3Hakamu [164, 243]. KoukypeHTHe
BUKJIFOUEHHS MPU3BOJUTH 0 HU3bKOI HMOBIPHOCTI CHUIBHOTO 1CHYBAaHHS BUAIB 31
CXO0XHUMHU (DYHKIIIOHATbHUMH O3HAKaMH, SIKIIO KOHKYpEHIlis JIOMIHYE B MOOYI0BI
yrpymnoBadus [91].

YarapHuKoOBUil SIPyC CKIIAJIA€ThCS 3 YarapHUKIB a00 JAEPEBHUX POCIHUH, IO
POCTYTh BITHOCHO OJIM3BKO J0 MOBEPXHI 3eMiIl. Y Maciitabax KpaiHu Ta TUITY JIICY
0araTcTBO BHIB YarapHUKIB 3HAYHOIO MIPOI0 BHU3HAYAETHCSA KIIMATHYHUMH Ta
IPYHTOBUMHM 3MiHHMMH [221]. JlocTaTHS KiAbKICTh CBITJIA, IO MPOXOAUTH KPi3b
JICPEeBOCTaH, € HEOOXITHOI YMOBOIO ISl PO3BUTKY YarapHHKOBOro sipycy [204].
ITizmicok ckiamaeTbes 3 HE3PUIUX JIepeB a00 HEBEIHMKHUX JIEPEB, K1 € HIDKYUMH 32
piBeHb OCHOBHOTO nepeBoctany [61, 123]. Ckmag i Oiomaca MiAPOCTY MOXYThb
3MIHIOBATHUCS 3aJI€KHO BiJl TTHOMHU TPYHTY, HAXWIY 1 CTPYKTYPH HAAIPYHTOBOTO
nokpuBy [142]. VYrpymoBaHHS MiIPOCTy € BAKIMBUMH, OCKUIBKH BOHH €
BU3HAYAJIBHUMU I CyKLecli HaAIPYHTOBOTO MOKPUBY 1 KPYrooOiry MOKHBHUX
pedoBuH [142]. ITimmicok 3abe3nedye MPUTYIIOK JUIS IIHPOKOTO CHEKTPY TBapHUH
[338]. ITimmicok wacTo cimabo OCBITJICHWH 1 OE3BITPSHHIA 3aBISKA 3aXHUCHUM
GyHKIisIM BepxHBOTO sipycy [138].

[Tignicok € BaXKJIMBOIO XapaKTEPUCTUKOIO JTICOBUX €KOCHUCTEM, SIKa BIUIMBAE
Ha MOTIK €Heprii Ta Kpyroooir Mo>KUBHUX PEUYOBUH, O10PI3HOMAHITTS Ta CTIMKICTb

[112, 124]. Cxnax mimTicKy KOHTPOJIIOE PICT, BHDKUBAHHS Ta BiTHOBIICHHS JIICY
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[293]. JepeBocTan BH3HAYa€ MPOCTOPOBY CTPYKTYPY IPYHTOBOI MakpodayHH Ha
pisaux piBHax [328, 332]. PocnuHM niAMICKy YyTAWBI JIO0 NPUPOJHHX Ta
AHTPONIOT€HHUX BIUIMBIB 1 € IHAUMKATOpAaMH  CTIMKOCTI, 300pOB'  Ta
MPUPOAOOXOPOHHOIO CTATYCY JICIB MOMIPHOTO MOSICY Yepe3 iXHIO BaXKIUBICTh IS
dynkmionyBanas exkocucrem [182]. Ilimmicok 3amo6irae eposii rpynty [190] Ta
BIUIMBAE Ha MIKPOCEPEIOBHINE JUIs pO3BUTKY iHImX BuIiB [39, 298]. CtpykTrypa
HAJATPYHTOBOI Ta MIATPYHTOBOI POCIMHHOCTI BIUIMBAE Ha CBITJIOBE CEPEIOBHIIE Y
ToBili TpyHTy [213]. JlicoBWil mimpicT peryintoe BaloBy (HOTOCHHTETHYHY
AKTUBHICTb POCITMHHOCTI JricoBol mimctuiaku [165, 340]. Ckmax, crpykrypa Ta
pO3MOJUT  YrpyloBaHb MIiACTHIKH 3aJIeKaTh Bifl CTPYKTYypU JIiCy, YMOB
MIKpOCepeIoBHIla Ta CTaHy aepeBoctany [203, 292].

Ckrajy miapocTy KOPENTIoE 31 CTPYKTYPHUMHU TIOKa3HUKaMU JIEPEBOCTaHy, a
HE 3 BUCOTOIO 4YM JiaMeTpoM jaepeB. CTPYKTYpHI MOKa3HUKH KPOHH JCPEBOCTaHY
BiZOOPaKarOTh 3MIHM y CBITJIIOBOMY KJjiMarti migpocty [199].

JlepeBocTaH MiAIa€ThCs BIUIMBY COHSIYHOTO CBITJIA, @ TaKOX 3MYIICHUN
npoTtuctosaTd Bitpam [233, 288]. JloBeaeHo, IO JepeBa pPOCTYTh BHCOKHMH Y
00opoTr0i 3a goctyn A0 cBitia [113]. TpaB'sHUCTHI APYC MOKE 3MEHIINUTH BHI0BE
pi3HOMaHITTS aepeBocTany [258].

IIpocTopoBi Ta YacoBi 3aKOHOMIPHOCTI BIJOMBHOI 3aTHOCTI JIICOBOTO
JIEPEBOCTAaHY € HaI3BUYAHHO BAXKIMBHMH JUII BHU3HAUYCHHS 010()i3WYHUX
napaMeTpiB JepEeBOCTaHy Ta MOCIIOBaHHS exocucteM [336]. VY icax momipHOTO
MOSICY MIBUAKICTh PO3BUTKY Ta MaKCHUMaJIbHO MOJIMBa OioMaca TpaB'STHUCTOTO
SApycy 3ajekaTh BiJl BIIHOCHOTO PIBHS CBITJIA, IO JIOCATA€ JIICOBOI IMICTHIIKH
[226]. BaxxnmBi exocrcTeMHi (DYHKIIIT IMTICKY TPUBEPTAIOTH yBary J0 HBOTO SIK
o0'ekTa JOCHIDKEHHS METOJaMH JUCTaHIIWHOTO 30HAyBaHHs [218, 339].
PesynbpTaTi, oTpuMaHi 3a CyyTHUKOBHMH JTaHUMH, KOPEIIOIOTh 3 BUMIPSHUMH in
situ TPa€eKTOPISIMH CE30HHOTO BiIOWTTS mapiB JsicoBoi minctmikum [200, 247].
B3aemonii MK pociMHAMH MOKHA BU3HAUMUTH SIK CITIOCOOM, 3a JIOTIOMOTOIO SIKHX
POCJIMHM BIUIMBAlOTh HA PICT, MPUCTOCOBAHICTh, BIXKMBAHHS 1 PO3MHOKEHHS

IHIITUX POCJIMH, TOJOBHMM YMHOM, NIUIIXOM 3MIHH cepemoBuma. Ll B3zaemonii



41

MOXYTh OyTH TO3UTUBHUMH (CHpHUSHHS) a00 HEraTMBHUMHU (KOHKYpeHIls abo
excrutyaTariisi) [50].

B3aemoniss MDK TpaB'sTHUCTUM [OKPUBOM 1 J€PEBOCTAHOM 3a3BUYail
BBAXAETHCS OJHOCTOPOHHBOI. BBakaeTbes, M0 IepeBa MiAPOCTY BU3HAYAIOTH
CKJIaJl TPaB'STHOTO SIPYCY, KOHTPOJIOIOYM KUIBKICTh CBITJA, SIKE JOCSTa€ JICOBOT
nigctuiaku [124, 184]. OnHak TpaB'SHUCTHH SPYC MOXKE CYTTEBO IMEPEINKOKATH
BITHOBJICHHIO JIEPEB 1 BIUIMBATH HA CKJAJ 1 JUHAMIKY HAATPYHTOBOTO TOKPHUBY.
Tpas'sHucTuil spyc mMO-pi3HOMY BIUIMBaE€ Ha BimHOBIeHHS jnepeB [50, 259].
Tpap'sHuil sipyc ji€ K €KOJOTiyHUU (UIBTp, LIO0 BIUIMBA€ Ha OpPraHi3alliio
HACIHHEBOTO (POHIY B JIMCTSAHUX Jicax. DUIBTP TpaB'sTHOTO MOKPUBY MO-PI3HOMY
BIUIMBA€ HA MOSBY CXOMAIB JE€pEeBHUX mopia. MexaHi3Mm [ii TpaB'ssHOTO (uIbTpa
3anexaB Bij BUay jaepeBHol pocnuun [291]. Ile morma Oyt 3miHa BIacTHBOCTEMH
IPYHTY, 3MIHA PIBHS OCBITJICHOCTI a00 MPUBAOJICHHS XWXKaKiB, K1 3HHUIILYBaJIU
HACIHHS  JIEpEB. CenekTuBHICTh  TpaB'ssHoro  ¢iuIbTpa  0OyMOBJIEHA
TUu(dEepeHIIiOBaHOI0 PEaKIi€l0 BHUJIB JEPEBHUX CA/DKAHIIB Ha HAsSBHICTh
TPaB'sTHOTO TOKPUBY 1 HE 3alleKUTh BiA BUIY TPaB'STHUCTOI POCIUHHU.
CelleKTUBHICTh TpaB'stHOTO (iIbTpa MOXKE BIUIMBATH Ha INIUIBHICTH 1 BUIAOBUU
ckian OaHKy CaDKaHI[B IIiJ] HOro KyIMoJIOM 1 MOXXE BH3HAYaTH XapakKTep
IPOCTOPOBOI'O PO3IOALIY CaKaHIB Ha piBHI Kymoury [121].

KoHnkypeHniisi pociiiH 3a BOJy Ta MOKHUBHI PEYOBUHU MOXKE MATH CHIJIbHUN
BIUTUB Yy CyXux abo OIigHUX TpPYHTOBUX YyMoBax. I[IpOHUWKHEHHSA CBITIa €
HAaWHWKYMM Yy JIicaX Ha BOJIOTUX IPYHTax, SKi 3a0€3MeUyrOTh BEIUKY KUTBKICTh
ocHOBHUX MOxXUBHUX pedoBrH [90, 333]. KoHKypeHIIist 32 CBITIIO MIXK IMiJUTICKOM 1
JIEPEBOCTAHOM 3MIHIOETHCS ITiJT YacC CYKIECIHHOT JUHAMIKH JIICOBOTO YTPYIIOBaHHSI.
Ha mouatky cykiecii Ha BITKpUTUX JUITHKAX JIICY JOMIHYIOTh CBITJIONIO0HI TpaBH,
TpaBu Ta dyarapHuku [188]. UwmcenbHICTHP 1 pI3HOMAHITHICTh MiACTHIKOBOI
POCIMHHOCTI WIBUAKO 3pPOCTA€ IMICHA TOPYIICHHS Yy BIAMOBiAh HA HAIJIAIIOK
pecypciB 1 MPUILIUB BUJIB, aJalNTOBaHUX J0 NOpyHIeHHSA. TiHROBUTpHUBAIL

TPaB'STHUCTI BHJIM OTPUMYIOTh OUTBINY IepeBary B Mipy 3MUKaHHS KpoHU [142].
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[lin vac cTBOpeHHs IUIaHTalii a00 MPUPOJHOrO BIIHOBICHHS JIICY MICHS
MOPYIIECHHS] BUCOKHI PIBEHb OCBITIEHOCTI Ta, 1HO/1, MiJIBUILIEHA JOCTYIHICTh BOAU
1 TO)KUBHUX PEYOBHH CIIPHUSIIOTH PO3BUTKY OMOPTYHICTUYHUX, HIBUAKO3POCTAIOUNX
TPaB'SsHUCTUX 1 JEPEBHUX BHUJIB, SKI 3aXOIUIIOIOTh PECYpCH 3a PaxyHOK
kynbTypHEX nepeB [99, 302]. Sk Hacmigok, picT i BIDKUBaHHS KYJIBTYPHUX JCPEB
Moke pi3ko 3Hu3uTUCA. [Iporsirom mepmux 15-20 pokiB BIJIUB TpaB'SHUCTOTO
IIapy Ha pereHepallito JepeB 3a3BUYail BBakaeThes HarcuabHimM [50].

B ymoBax 3acTocyBaHHS TECTHLH[IIB TPaB'SIHUCTHHA SPYC HACTUIBKH
3MEHIITY€ BiTHOBIICHHS JIEPEB, 1[0 €KOCUCTEMA «3acTpsrae» Ha CTalii TpaB'sTHUCTO-
YarapHUKOBOi POCIMHHOCTI 1 HE TOBEPTAETbCA 1O Jicy (Tak 3BaHA «3YIHHKA
cykueciin [229]. Tpas'sHucTa POCIUHHICTh 3HAYHO MPUTHIYYE BiTHOBICHHS JCPCB
HaBITh MiJ 3aKpUTOI0 KpoHOto [122]. Biomaca TpaB'sITHUCTUX POCIIUH, SIK MPABHJIO,
30UTBIIYEThCS, KOJIM KpoHa cTae Outbin Biakputoro [192]. BirpoBamu Ta JicoBi
MOKEXK1 OCOOJIMBO BAXJIMBI JIJII TPAB'THOTO SIPYCY, OCKUIBKM BOHH CTBOPIOIOTH
CIPHUATIMBE CEPEOBHILE T mioHepHUX BHIIB [296]. B3aemomist Mixk TpaB'sHEM 1
JIEPEBHUM SIPYCAMU TOCHIIIOETHCS B YMOBAX YacTUX MOPYIIEHb 1 HECTaOUIHLHOTO
cepenopumia [241]. TlpaxkTtuku yIpaBIiHHS JIICOBUMH HACaKEHHSIMHU SIBIISIOThH
co0010 YHIKQJIbHHA TPOIEC MOPYIICHHS 1 MOXYTh MPHU3BECTH 110 (HOpPMYyBaHHS
POCIIMHHUX YIPYyNOBaHb, SKI BIAPI3HAIOTHCS BiJ THX, IO CIIOCTEPIralOThCS B
npupoguux mpomecax [177, 268]. IIpocTopoBo-4yacoBHii KOHTEKCT Ma€ 0COOJIMBE
3HAUEHHS [IJI1 PO3YMIHHS B3a€EMOJIi MDK HAAIPYHTOBUM 1 MiAIPYHTOBUM
spycamu [208].

['opuzoHTanbHa Ta BepTUKANIbHA CKIAAHICTH € (paKTOpamu MpUBAOIUBOCTI
MICBKHX MTAPKOBUX TEPUTOPIH s BIAMOYHHKY [229].

dopMyBaHHS CKJIATHOT CTPYKTYPH CTpaTr(iKOBaHOI KPOHU 3aiiMae 3HAYHUN
MPOMDKOK dYacy 1 3a3BHuail BimOyBa€ThCS y CTUTIIMX JEPEBOCTAHAX IICIHA
TpuBajgoro mepiogy po3Butky [112]. CrpatmdikoBaHa KpoHa € IyKe IIIHHOIO
ocobnuBicTIO JUIsi pekpeartii B jici [135, 271]. OmHak KUTBKICTH SIPYCIB HE €
PSIMUM TOKa3HUKOM IIPHBAOJIMBOCTI JIICOBOI'O HACaKCHHS I pekpearii [255].

BizyanbHl acmekTH 3HAYHO BapilOIOTHCS 3aJ€KHO BiJl IU3aHY HACAJKCHHS Ta
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JICOKYJIBTYPHUX CHCTEM. MOHOKYJIbTYpa MPONOHYE MUIIHICT 3PUIOr0 KOJOHHOTO
3a]ly 3 BUIBHUM OIVIAZIOM 1 pyXoM. Jlu3aiiH 3 BUKOPHCTAHHSIM CYKUECIi 1 Bapiaiiii
BUJIB, BIKY 1 BIICTaHI MDK Je€peBaMU NPONOHYE TMOCHIECHE BIIUYTTH

PI3HOMAHITHOCTI 1 IPUPOTHOCTI HABITH HA MOJIOIUX CTaisnx [228].

1.211onsiTTA JTicOBOI mepTeHeHWii Ta ii BIVIMB HA HABKOJMIIHE
cepe1oBHILE.

Jlic po3BHBAa€ThCA B TEBHOMY CEPEIOBHINI, IO CTAHOBUTH HOTO YMOBH
3poctanHs. Lle cepemoBwie HE MEHII CKJIaJHE, HDK caMm Jic. TakuM 4YUHOM, y
KOXXHOMY OKPEMOMY BHIIQJIKy Tiepe]l HaMu CKJIagHa KoMOiHaiis Jicy 1
cepeioBuIna ioro po3suTky. [217, 231].

OpHak CHiBBIIHOIIEHHS MK 30BHIMIHIMU (Pi3uKo-reorpadiyHuMU 1 Pi3UKO-
TonorpaiyHUMH (3aJ€KHUMH BiJ MICHEBUX YMOB pelibedy, OyTOBU TIPYHTY,
IPYHTOBUX BOJl TOIIO) YMOBaMM 3pOCTaHHA, 3 OJHOTO OOKy, 1 POCIUHHHUM
MOKPUBOM (J1icOM), 3 IHIIOTO OOKY, Taki, IO POCIWHHUA TOKPHUB, 0€3yMOBHO
3QJICKHUM BiJl YMOB 30BHINIHBOTO cepeaoBuina. BiH, 31 cBoro 0OKy, Bce-Taku
YUHUTh BIUIMB Ha Il YMOBH, 3MIHIOIOYM iX JeIKOI0 Miporo. Taka 3MmiHa Mae

3HAYECHHS IS CAaMOT'0 PO3BUTKY Ta ICHYBAaHHS JICY.

1.2.1 BnuiuB Ha TeMIepaTypy Ta onamu.

Jlic siBnsie co0OI0 BENMUKY MOBEPXHIO HAATIPYHTOBUX YTBOPEHb. 3a PaxyHOK
TEMHOT'0 KOJILOPY CTOBOYpH JIepeB Ta MOr0 TULIA, Y 3UMOBHUI NEPio, MiAIAEThCs
TEIUIOBOMY BHUIIPOMIHIOBAHHIO 1 TEIMJIOBOMY IPOMEHHCTOMY HarpiBaHHIO.
BHacninok mepeBakaHHS OCTaHHBOTO B3UMKY TEMIIepaTypa B JICI TPOXH BHIIA
(6muzpko 0,25-0,5°C), Hik y BimkpuToMy moii (ctemy), 1 31€0LTBIIOr0 A0 KIiHIIS
3WMH HABKOJIO CTOBOYpIB YTBOPIOIOTHCS XapaKTE€pPHI BOPOHKH TaHEHHS CHICOBOTO
nokpuBy [166, 235].

HaBmaku, y mepion BereTarii Haa3eMHUN anapar JEPEeBHUX HACAIKEHb, IO
aKTUBHO (PYHKI[IOHYE, TIOBHUN JKUTTEAISIIBHOCTI, TIPH IIbOMY HUM «BUIUXAETHCS»

BeJIMKa KUIBKICTh apiB BOAM MiJ] yac TpaHcmipaiii. Bix miei poOoTu BinOyBaeThes,
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Mo-TIepIIie, CIIOKMBAHHS TEIUla, TaK camMo, K i Uil (OTOCHUHTE3Y, a MO-Ipyre,
MIJBUILIEHHS BOJIOTOCTI MAPKOBOI0 MOBITPSl. UMM TyCTIlIMM 1 CKIIaAHIMINK J1C, TUM
BiH CWIbHIIIE BEreTye, TUM OUIBIIO MIpOI0 Mae BinOyBaTHUCS, TiJBUILCHHS
BOJIOTOCT1 Ta 3HW)KEHHS TeMIlepaTypu Horo noBiTps. OgHaK BHACHIIOK HAsIBHOTO
MOBITPOOOMIHY, OUIBIIOL JIEFKOCTI BOJIOTOrO TMOBITPS Ta MIBUAKOI AUQY3ii mapis
pi3HUILIS B a0COJIIOTHIN BOJIOTOCTI Ta B CEPEIHIN TemnepaTypl NOBITps OUIs mapkKy 1
Ha BIAKPUTOMY MOJI1 (CTENy) HEBEJIUKA.

Ane BHACHIZIOK 3aTPUMYIOYOT0, 3aXHUCHOTO BIUIMBY JIICOBOTO ITOKPUBY
71000B1 KOJMBAaHHSA TEeMIeEpaTypu MOBITPS 1 TICHO MOB’sI3aHI 3 HUMU KOJIMBAHHS
BITHOCHOI BOJIOTOCTI B TOBITPi B MOBHOMY Jici OyBalOTh 3aBXIHU OUIbII-MEHII
CWIBHO CKOpPOYEHI, TUM CHJIBHIIIE, YUM TYCTIIMA JIiCOBA KpOHA, UMM BIH
HIUTBHIIIE 3IMKHEHUH, MPU BUIIAICHUX a00 MIUILHO 3aKPUTHUX Y3JICCAX. Y COHSIYHI
JIH1 B TaKOMY JIicl OyBa€ 3HA4HO MPOXOJIOAHIIIE 1 BOJIOTIIIE, a B TUX1 1 SICHI HOYI,
HaBIIAKH, 3HAYHO TEILIIIIE, a YacTo 1 BiTHOCHO cyxiire [155].

3 orJisAly Ha CKa3aHe KOHBEKIIIMHI CTPYHH, IO MIAHIMAIOTHCS HaJ JTICOBUMHU
Ta MAPKOBUMHU MacCHUBaMHU, IMIJHOCATH MOBITPs, JCIIO XOJIOAHIIIE 1 OUIBII BOJIOTE,
HI’K KOHBEKI[IHHI CTPYHHM HaJl HE MMOKPUTHUMH JIEPEBaMH IIJIOIIAMHU, 1 BiJl IIbOT'O HAJ
JICOBUMHM TUIONIAMH KUTBKICTH OTMaAiB, 1[0 BUMAAAI0Th, Ma€ OYTH IO OLIBIIOO,
HiXK HaJ Oe3micHUMU. [[omomMipHi JaH1 MOKa3ylOTh YacTO BEIUKY MEepeBary Orais,
yJIOBIIOBAHMX Ha JIICOBUX TalIIBUHAX, HAJl ONaJlaMH, YJIOBIIOBAHUMHU B aOCOIOTHO
BiIKpUTIH MictieBoCcTi. HaliOinbIa pisHUI BIAMIYAETHCS B3UMKY.

Ili pi3HUII MOXOAATH BiJl BIUIMBY BITPIB Ha YJOBIIOBAaHICTh OIAIIiB
nomomipamu. Ha ramsBuni BiTep cnaOmui, HDK Yy BIAKPUTOMY CTemy, 1
BJIOBJIFOBaHICTh Oinbmia. HalicunbHima mis BITpPY Ha BIOBIIOBAHHS CHITOBUX
omaniB (CHIT JIETKO BHYBA€THCSA 3 JOMIOMIPIB), TOMY HE CIiJ BBaKaTH JaHi
JOIIOMIpPiB, PO3TAIlIOBAHUX B YMOBaX CHUIbHOTO 00BiTproBaHHs, TouHMMHE [103].

HaBmaku, KOHBEKIIHI CTpYHH HaJl OTOJICHUMH, 0€3 JIEPEeBHUX HACAIKCHb
MPOCTOpaMU OUTBII HArpiTI M CyXilli, MAIOTh JEUI0 3HMXYBAaTH KUIbKICTh OMAaJiB
HaJ TaKUMHU IUIomaMu. BiamoBigHi pgaHi Oyiau  OTpUMaHi arpoHOMOM

H. H. Kniarenom [160].



45

1.2.2 BnjiuB Ha NOBITPSAHI MacH

[loBiTpsiHI Tedii, U0 MPOHOCATHCA HAJ TMOBEPXHEIO CYXOJ0Jy, 3a3HAIOTh,
0co0iMBO 00 HOro mMoKpuBH, OUIBII a00 MEHUI CWIIbHE 3aTpuUMyrloue TepTs. Bifg
LOTO HUXKHI CTPYMEHI MOBITPSIHUX MOTOKIB HECYThCS 3 yNOBUIbHEHHIM. 1o BuIIi
M TycTimi HaA3eMHI NpeaMeTH (Oropoxki, cTOBOypH JepeB, TpaB’sHUN IMOKPUB
TOII0), TUM OUIbIIE CIOBUIbHIOIOTHCA MPHU3EMKyBaTi cTpyMeHi. Jlic y upomy
BITHOILIEHH]1 TPEJCTaBlI€ MAYXE BEJIUKY NEPElIKOay: BCEpeAUuHy TYyCTOro,
3IMKHYTOTO JIEPEBOCTaHY 3 BIIJaJI€HUMH a00 MIUTbHO 3aKPUTUMHU Y3JIICCSIMHU BITEP
MaiKe 30BCIM HE MPOHHUKAE, IMOCTYMAIOYUCh MICIIEM JICOBOMY IITWIO. Bix
NOBHOTH TaKOrO 3aTUIINIS  3ajiexaTh Oulbllla UYMW MEHIIA 3aHWKEHICTh

BUnapoByBaHocTti [153].

1.2.3 BB Ha BOJIOTiCTh MOBITPA Ta TPYHTY

3a mepecuyeHoCTi MOBITPs BOJOTOI0 a00 3a BOJOrOro TyMaHy Ha MOBEPXHI
HAJ36MHUX TPEIMETIB BiIOYBAETHCS OCAPKCHHS (KOHJICHCAIISI) BOJIOTH 3 TIOBITPSI.
HaiiGinpire Take ocakeHHS BIAOYBAETHCS B HABITPAHUX Y3JICCAX JICY 1 IO
BEpXiBKax JIICOBOI KPOHOIO, PO3TAIIOBAHOTO TI0 HABITPSAHMX CXWJIAX, KOJHU
MOBITPSIHA TEUisl, IO ITIHIMAETHCSA, BHACIIIOK TPHBAIOYOTO TIEPEOXOJIOIKEHHSI
HIATPUMYETBCS B TIEPECHYCHOMY BOJIOTOKO cTaHi. Taki oOcafKeHHS B Topax
MPUIUMAIOTh MICISIMH HACTUTBKU MIMPOKI PO3MIPH, IO 3aBASKHA iM CTIK TIPCHKHUX
pPIYOK TIEpPEBHINYE CyMy JONIOBHX OMAaJiB, IO BHUIANAIOTh B iXHIX OaceiHax
JomoMipHuX omaaiB. JIiTHS KOHJEHcallis 3a3BU4Yail OyBae Majo TOMITHa, 3aTe
PI3KO MOMITHOIO OyBa€ KOHACHCAIIIS Y BUTJISIAI ITAMOPO31 Ta OXKeEJe/I1 B3UMKY.

[IpoTunexHe SBUIIE TOJNATA€ B 3aTPUMIIl YAaCTUHU BOJIOTH OIAJiB Ha
3MOYYBaHHS HAJ[36MHUX YaCTHH JIICY: JUCTS (XBOi), CY4KiB, CTOBOYpIiB, MiTiCKA 1,
3pemITO, MIACTHJIKOBOTO >HBOTO 1 MEPTBOTO MOKpWUBY. Marounm HauOUIBITY
HaJ[36MHY MOBEPXHIO, JIIC 3aTPUMY€, TAKUM YUHOM, 1HOA1 IOCUTh 3HAYHY YACTUHY
Bosioru omamiB. llg wacTmHAa BOJNIOTH, IO 3aTPUMYETHCS HA 3MOYYBaHHS, MOTIM

BUIAPOBYETHCS OE3MOCEPEIHBO 1, OTHKE, He Oepe ydyacTi B TpaHCHIpalliiHii poOOoTI.
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YuM TycTiIMi Jiic, YuUM OUIbIIA MOBEPXHS HOro Ha/J3€MHUX YAaCTHH, TUM OuIblIa
KUIBKICTh BOJW BUTPAYAETHCSA HA 3MOUYyBaHHS. OcoOnMBO 0araTo BUTpavyaeThCs Ha
3MOYYBaHHS T'yCTHX >KEPAHSKIB TIHbOBUTpPUBAIMX mopia (Oyka, SIMHM, SITUL,
SUTHITI Ta 1H.).

HacamkeHnHst k 13 aXypHOKPOHHHMX CBITJIONPOITyCKarouux mopin (Oepesa,
MOJIpYHA Ta 1H.) 3aTPUMYIOTh HE3HAYHY KUIbKICTh onajiiB. CaMo co0010 3p03ymuo,
10 YUM MEHIIHI JOII, TUM OUTBIINUIA BIJICOTOK BOJIOTH HOTO e Ha 3MOYyBaHHS,
THM MEHIIIUHI BIJICOTOK JOXOJUTH JIO IPYHTY, 1 HaBmaku [232].

CHir, 10 maiae, TaKOX 3aTPUMYETHCS Ha JiepeBax 1 yarapHUKax, 0cCOOJIMBO,
SKIIO TaJa€ B TUXY MOTOAY BEIIMKMMH CHDKWHKAMHM, 1 IIe OUIbIIe, SKIIO iae 3a
TeMIeparypu OJMU3bKO HYJS, KOJM CHDKMHKHM, 10 TaAal0Th 1 CHDKUHKH, MIO
3aTPUMYIOTHCS, 3UMAIOTECSA. TOA1 YTBOPIOETHCS BEIMKUI HABaJ CHITY, BiJl SIKOTO
CTpaX/IalOTh BIYHO3€JICH1 XBOWHI HacajkeHHs. HaliHeOe3neuHImuii Takuii HaBa
CHITY JUIS IIIOWHO MPOPIIHKEHUX TYCTUX JKEPJHSAKIB COCHU, 00 CIIPUYHMHSE CHUIIbHI
MOJIOMKH 1 CITyCTOIIEHHS. 3aTpUMaHUi Ha TUIKaX CHIT YaCTUHOIO BUIIAPOBYETHCH,
SK 1 3aTpUMaHa 3MOYYyBaJIbHAa BOJIa, YACTUHOIO X, Yepe3 BITPH 1 BIIJIMTH, ONAAE i
BXOJHUTh Y CKJIaJ CHIrOBOIr0 MOKpuBY [234].

Hopmanbuuii, a60 MOBHUH, CHITOBUN TOKPUB 3yCTPIYAETHCS HA HEBEIIMKUX
JICOBUX TalIIBUMHAX, Y SKI HE IMPOHUKAE BITEp, MOTIM, y CIaJarodiil mnporpecii,
CiIye CHITOBUH TIOKpUB TiJ @KypHUMH 1 3pIIDKEHUMH HaCaKEHHIMHU
CBITJIONIOOHUX TOPiA, MAali Topia OUIBII TIHBOBUTPUBAIWX, IOTIM COCHH, 1
HApEIIT, TYCT1 SITMHHUKY Ta SUTHIIL.

Ha BizkpuTux € MiCISIX CHITOBHI MOKpHUB OyBa€ YaCTHHOIO 3IYTHUH,
YaCTHHOIO HAHECEHWI XypTOBHMHAMH. BenwKki Macu CHITY CKJIaJar0ThCs B CTEMax
o sApax, Mo CxXuiaax OaloK, y JICOBUX Y3JICCAX, OUIA PI3HOTO POIY MEPEIIKO
(OymiBenb, mOPIT) 1 MO CHITO30IPHUX OTOPOXKAX 1 JICOKYIBTYPHUX CMyTax. ¥ Jici
CHIrOBUH MOKPUB OyBa€ HAHOUTBIN piBHOMIpHHM i TyxkuMm [170, 232].

TaHeHHs CHIrOBOrO MOKPHUBY BIAOYBA€THCS HAMIIBUAIIC 1 HEPIBHOMIPHO Y
BIIKPUTHUX MICISX, Y JICI )K CHITOBUH MOKPUB 3a3BUYail TaHe OUIbII PIBHOMIPHO 1

noBUIbHO. [Ipy 1IbOMY BIH TaHe HE TUIbKU 3BEPXY, ajle HA MIBAHI MIATAE TaKOK
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3HM3Y BiJl TaJIOro (He3aMep3aoro ado BIATAIOro 3HU3Y) I'PYHTY. IHOA1 HepsicHUU
CHITOBHMI TNOKPHUB Yy JICl TaHE TPOXM paHilme, HUK y moini. Lle OyBae 3pigka 3a
MJISIBOIO TaHEHHs B Moxmypy mnoroay Onu3pko 0°C 1 BinOyBa€eThCs BHACIHIIOK

OLTBIII BUCOKOT TEMIIEPATypH MOBITPs 1 IpyHTY (miaraBanHs) B jici [70] .

1.2.4 BnuiuB KpoOH Ta APYyCIB

VY Jici mig KymoJioM KpOH NaHye JIicOBa TiHb, OUIBII-MEHII MPOHU3YBaHA
OPOMEHSAMH BIAOJIUCKIB, IO MPOHUKAIOTH Yepe3 MPOMDKKM MDK JIUCTAM abo
XBO€10, TUIKaMU 1 cToBOypamu. YuM TIHbOBUTPHUBAJIIII MOPOJH, IO YTBOPIOIOThH
HACaPKEHHSI, TUM TYCTIIIUM MOe OyTH JEepeBOCTIH, KyIOJ KpPOH 1 MOBHIIIA TiHb
(menme BimOmuckiB). HaBmaku, CBITJIONIOOHI TOPOAM YTBOPIOIOTH XKYpHHM
KyIoJI, M SIKUM € 0arato cBiTia 1 BIAOJMCKIB, SIKUMH MOXE CKOPUCTATUCS MEHIII
BUCOKOPOCIH sipyc OUTbII TIHBOBUX (TIHBOBUTPUBAIUX) MOPIJA AEPEB, YarapHHUKIB
i paB [334].

[Ipu 3HUIEHHI TIHROBUX SPYCIB JEpeB 1 KYIIiB Mg JAEPEeBOCTAHOM
YTBOPIOETHCS JIYT - TYCTHH TPaB'THUCTHI TIOKPUB - JIICOBUHU 301H, KM 3a CyXOro

IPYHTY MOXe OyTH TeX BUOUTHH.

1.2.5 BnuiuB Ha ckJ1aJ moBiTpst

[ToBiTpst B Jici HE 3a3HA€ CYTTEBUX 3MIH Yy CBOEMY XIMIYHOMY CKJajml. Y
M0JIO31 KPOH BiOYBA€ThCS TMOCHIICHE TEPETBOPEHHS BYTJICKUCIOTH Ha KHCEHb
(YHACHIAOK aCUMUISIIIT BYTJICII0), HATOMICTh YHU3Y, HaJl IPYHTOM 1 B HOTO BEPXHIX
ropu30HTaX, BinOyBaeThcs mocuiaeHe BuauleHHS CQOz BHACITIIOK PO3KIaTaHHS
JmicoBoro omanay (MEpPTBOTO TOKPWBY, NICTHIKH) 1 TMOJANBIIAX TPOAYKTIB
pO3KIafaHHs 3a OUThII 30EPEKEHOi BOJOTOCTI. AJe JiCOBE TOBITPS OyBae
YUCTIMNM, TT030aBICHUM MY (KPIM OCOOJMBO PI3KUX 1 TPUBAIHMX TOCYX, KOJH B
JCOCTEIy HaBITh JIICOBI IOPOTH CHJIBHO TIEPECUXAr0Th) 1 6akTepiid. JlicoBe moBiTps
OyBae€ MPOCSKHYTE cMOJIaMU (XBOIHI i TOMOJIEBI JIICK) Ta apOMaTOM KBITIB (JiuIia,
KJIEH TOWIO), a 1HOJ1 3JIeTKa «3aJUMJICHUI» MUIKOM («CIpUM KOJIIp» MpPHU LBITIHHI

COCHU Ta 1H.) abo cmopamu rpu0iB (OopolHHUCcTa poca Ha ay0i Ta 1H.). 3arajaom
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JCOBE MOBITPS XapaKeTPU3YETHCA SIK 3I0POBE, 1HO/1 HaBITh 030HOBAHUM; B IILOMY

1 moJsirae canitapHe 3HadeHHs JiciB [305].

1.2.6 BauB nmigcTuiIKku

SIK BUCOKOTIIPOCKOITIYHA 1 BOJIOTOEMHA PEYOBHHA MIJCTUIIKA MOXE BOUpaTH
1 3aTpUMYBaTH B cO01 MOMITHY KUIBKICTh BOAM OMNAAIB 1 CHIry, 10 TaHe. Takum
YUHOM, BHCOXJIAa JIiCOBA MIACTHJIKA MOXE Ie OuIbllleé 3MEHIIyBaTH KUIBKICTh
BOJIOTH, 1110 TIPOHHUKAE B IPYHT.

Aune, 3 iHIIOTO OOKY, MEPTBUI JTICOBHI MOKPUB 3aXMIIAE TPYHT, IO JICKHUTH
il HUM, BiJ TIPSAMOTO BHMIIAPOBYBAaHHS 3 HHOTO BOJIOTH. Bojomirouu * HH3BKOIO
TEIUIOMPOBIAHICTIO, JIICOBA MIJACTHJIKA 3aXUIIA€ IPYHT BIITKY BIJ] CHUJIBHOTO
HarpiBaHHs, @ B MOPO3U BiJI CHJIBHOTO OXOJIOJDKEHHSI, PETYJIIOI0YN TaKUM YHHOM
IPYHTOBY Temrepartypy mif jicom [339].

[lyxka BOJONMPOHMKHA 1 TOBITPONPOHMKHA MIICTUIIKA CHPUSTINBA IS
KUTTS JIONIOBUX YEPB'AKIB y IPYHTI 1 i 30€peXeHHsS YTBOPEHOTO HUMU
CTPYKTYpPHOT'O CTaHy IpyHTy. Hapemiri, JicoBa mMiICTUIIKA € TIPH CBOEMY
pO3KJIaZiaHH1 TIOTIOBHIOBAYEM Y BEpXHIX IPYHTOBUX TOPH30HTAX TOXHUBHUX
MiHEpaJIbHUX PEUYOBHH Ta a30THUCTHUX CIIOJNYK. AJie 3aHAATO 3JIe)Kaja, yIllJIbHeHa 1
3aKHCIIa JTICOBA IMIICTHIIKA CTA€ HECIIPUATIIUBOIO JIJIS JIICY, OCOOJIMBO 32 3HAYHOTO
ii motoBmeHHs. ToMy TOTYXHY «3aKHCIy» IJICTHJIKY KOPHUCHO pO30MBaTH 1
MICIISIMHU, JUIS BITHOBJICHHS JIiCy, 3Tpi0aTH, OroJIIOI0YHM MIHEPAJIbHUN IPYHT.
Bzarani )k BUIansATH JICOBY MiICTUIIKY 3 JIICY - 3HAYUTH YCYyBaTH BiTHOBJICHHS
POJIIOUOCT] 1 B 0araTh0X BHMAAKaX CIPUATH 3aJEPHIHHIO JIICOBOTO TPYHTY 1 HOTO

SKHAWIBUIIOMY repecuxanHio [340].

1.2.7 Poab s1icoBOi poCJAMHHOCTI y (P)OpMYyBaHHI IPYHTY

Bonoroemauii rpyHT (TTUHUCTHH, CYTJIMHKOBUM, MEpPErHIMHUN) Yy JIICOBIM
ekocucTeMminepeOyBae B 30BCIM IHIIMX YMOBaxX BOJIOTOCTI Ta OI10JOTTYHHX
MPOIIECIB, HIXK M1 TPaB IHUCTOI POCIUHHICTIO, @ CaMe: MPOTSATOM BETeTal1iHOTO

MepioAy BEpXHI TOPU3OHTH BIACHE IPYHTY 30€piratoTh Mij JICOBUM HACAIKEHHSIM
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BOJIOTUM CTaH MPOTATOM 3HAYHO OUIBIIOTO Yacy, HDK MiJ TpaB sSTHUCTOIO
POCIMHHICTIO, 1 BHCHXalOTh JO MEHII HU3BKOro BOJOroBMicTy. IIporsrom xe
3UMOBOTO MEPIOJly CIOKOK POCIMHHOCTI TIPYHT B JIC1 3alMIIAETHCS MEHIII
OXOJIOJPKEHUM, HEpoMep3atouyuM ad0 MEHII TIMO0KO MpoMep3atoyuM 1 paHilie 3-
i1 HU3Y BITAIOYMM, HIXK Y BIAKPUTOMY TIOJI, cTemmy abo Ha yy3i [44].

Bracniok Toro # 1HIIOTO MNpPOLECH PO3KIaJaHHS TEPErHow Mia JICoM
TPUBAIOTh Habarato JAOBIIE, HDK MiJ TPaB’SHUCTOI POCIMHHICTIO. CuibHIIIE
NPOMHUBAHHS BJIACHE I'PYHTY Mij JICOM 1030aBIis€ el TOPU30HT OCHOB (BamHa Ta
1H.), PO3BUBAETHCS KHUCIE CEPEOBUILE, HECTPUSTIUBE sl OakTepid 1 OUIBII
COpUSTINBE JUIsl TpUOIB. Y pe3yabTaTl - MOCUIIeHA JIerpajiallis IPyHTY 3a PI3HUMHU
CTYNEHSIMH TMepexoay: BiJl OUTbII HEHTPaJbHUX YOPHO3EMHHX I'PYHTIB uepe3 cipi
JicoBi 3emuii B OIK OIIJBOJICHOCTI Ta 301JHIHHS TOPU3OHTIB MiA30JUCTOTO,
JIEPHOBOTO 1 BPEIITI-PEIIT KJIECHKOT0, UTFOB1aILHOTO.

TakuM yuHOM, TOJ1 SIK M1 CTETIOM I'PYHT CHJIBHO 30araqy€eThesl, 3aXOIJICHHS
IPYHTY JIICOM Yy HaIIMX yMOBax IIOCTYNOBO Bele 10 #oro 30imHeHHs. €
OPUITYIIEHHS, M0 BeJIMKa KUIBKICTh TIHBOBUX TMOPIA MPUCKOPIOE TPOIIEC
Jerpaaanii, HalpuKIaa, HAABHICTh JIMIIOBOTO SPyCy, ajie Ie OLIBIIO MIPOI0

smiHA. ToMy BBEICHHS SITMHU IS TIJTICKY HE CIT1JT peKOMEHIyBaTH.

1.2.8 I'pynToOBi BOAM

[Tocuniene BCMOKTYBaHHS TPYHTOBO-TPYHTOBOI BOJIOTH JIICOM CIPHUYUHSE
B3arajii 3Ha4HE 3HIDKEHHS 17l HUM PiBHs IPYHTOBHX BOJI Ha piBHMHAX. Kpim ToroO,
B OUTBII MOCYIUIMBUX MICHEBOCTSAX (y CTEMOBii 30HI) MOCWICHE BCMOKTYBaHHS
JmicoM 3a ciaabkoi BCMOKTYBAaHOCTI  BOJIOTOEMHUX TIPYHTIB TPU3BOAHUTH 0
3TYMICHHS COJIeH SK y HEMPOMOKAKUYOMY IIapi MIATPYHTY, TaK 1 B TPYHTOBUX
BOJIAX.

Tinbku Wi CHIr0301PHUME Y3JICCAMHE BiTOyBa€ThCs MiJ JIICOM Ha PiBHUHAX
MOCUJICHE TMEepIOAUYHE MPOMUBAHHS 1 BUIYTOBYBAHHS COJICH 13 HMXKHBOT YaCTUHU
miarpyHTs. Komm »x y3miccs mpocyHylocs fgaidl Ha cren abo Ha mojig 1 B

KOJIMITHBOMY HOTO MicIle PO3TalllyBaHHI CHIFOBHX HAHOCIB YK€ HE BIJOYBA€ThCH,
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BCTAHOBJIIOETHCA LIOMHO 3a3HAYEHHUI JIICOBUM PEKUM BOJIOTH, SIKHUHA 30BCIM HE
COpHsi€ MOAANbIIOMY MIPOMUBAHHIO HIKHIX IIAPIB MIATPYHTS.

HasiBHICTh mOraHO 3MOYYBaHOI'O I'PYHTOBMMHU BOAAMU MIAIPYHTS, IO PI3KO
BUJIUIAETHCS TMiJ JIiCOM, MaOyTh, € OCOOJIMBICTIO CTEMOBUX, JICOCTENOBUX 1
MPUCTENOBUX HAripHUX JI0POB HAa BUCOKOBOJOTOEMHHUX 1 TTTMOOKUX IPYHTax 13
BiJiIaJICHUM piBHEM I'pyHTOBHX Boj [44, 70].

HasiBHICTP 4YacTMHM TIpPYHTYy, LIO PI3KO BIAMEXKOBYETHCS BiJ BEPXHbOI
IIPOMOKAKOUY0l YaCTUHU IPYHTY, HMXKYE 1i PO3TAlIOBaHOI HE IPOMOKAK4Ol 10
IPYHTOBUX BOJ YAaCTUHU Jla€ MOXJIMBICTH JOCHUTh TOYHO BPaxoBYBaTh OajaHC
IPYHTOBOT BOJIOTHM 3a OKpeMi pPOKH. A 1ie, CBOEI YEprorw, Aa€ MOKIUBICTb
BpaxoOBYyBaTH 3arajibHy BHUTpaTy BOJOTM JICOM B YMOBaX HasBHOCTI
HENPOMOKAIO40i YacTHUHHU TIPYHTY, IOJAI0OYM JO0 BTPAaT BOJOTH IMPOMOKAIOYOIO
YaCTHUHOIO TPYHTY BOJIOTY OIaJiB, SIKi BUMAJAl0Th 3a BereTaiiiauii nepiog. OO0k
3araciB BOJIOTH y IPYHTI Ta MOTPeO JIICYy J1a€ BKa31BKHU MI0/I0 PETYIIOBAHHS T'YCTOTH

JEpPEBOCTaHY.
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PO3/IL 2 ®IBUKO-TEOTPA®IYHA XAPAKTEPUCTUKA
PAHOHY JOCJIAKEHb

2.1 Kaimar

boraniuamii  cag  JIHIDPOBCBKOTO  HAIlIOHAJIBLHOTO  YHIBEPCUTETY
pO3TallIOBaHUM Ha MIBJEHHO-3aX1AHINA OKOJUII MicTa J(HINpo, K€ 3HaXOIUTHCA, B
NOMIPHOMY TOfC1 1 Ma€ akTUBHY aTMocdepHy uupkyssmito. Kimimar nmomipHO-
KOHTHHEHTanbHUK [27]. OpaHi€l0 3 OCOONMBOCTEH KIIIMaTy pPErioHy € Te, IO
KJIIMAaTHYHI YMOBHM CHJIBHO 3MIHIOIOTBCS 3 pOKy B pik. OmHi poku OyBaroTh
NOMIPHO BOJIOTMUMH, IHII - PI3KO CYXUMH 1 CYXOBIMHUMHU. 3arajoM KiimMaT
XapaKTEePU3y€EThCS XOJOTHOIO 3HMMOIO, KOJH TeMIlepaTypa 4YacTO OIYCKAEThCS
HIDKYE HYJIS, 1 criekoTHuM Jiitom [10, 35].

JIHIIPOBCHKUI PETioOH 3HAXOIUTHCS ITiJ BIUIMBOM ATIAHTHYHOTO OKEaHy Ta
Benukoro €Bpo-A3iaTCbKOr0 KOHTHHEHTY. PIBHMHHUN penbed perioHy Ta Horo
OKOJIUIIb CTBOPIOE YMOBH JIJIsl O€3MEPEIIKOTHOTO IPOHUKHEHHS MOBITPSHUX Mac 3
PI3HUMHU XapaKTepUCTHKaMH. B3UMKy BiIOyBa€TbCS 1HTCHCUBHHMM TO30BXKHIM
MOBITPOOOMIH, 3YMOBJEHHMM MISUTBHICTIO HHU3BKOrO THCKY [9]; 3a maHuMuU
[Maciynoro I'.B. [28], cepemnbopiyHa Temmeparypa CTaHOBUTH +7... +9°C.
HaiixonomHimmM MicsiieM € CideHb 13 CepeIHhOJI000BOIO TeMrepaTryporo -4... -
6°C, a HAUTEIUTIIIHI - JIUIIEHB 13 CePeIHhOI000BOIO TeMIieparypoto +21...+24°C.
+24°C. 3rimHo 3 eKOJOTiYHUM macmopToM JIHimpa, cepeaHbopiuyHa TeMmIeparypa
csarae +8°C, abcomotHuit MiHiMyM - 34°C, a abcomtotHuit Makcumym - +40°C
[31].

OciHHI Ta BECHSHI 3aMOPO3KHU YaCTi, 3aKIHIYIOTHCA B CEPEITHHOMY B M€ DI
JeKai KBITHS, a PO3MOYMHAIOTHCS, SIK MPABWIO, B TEPIIi TMOJOBUHI KOBTHS.
€auHUMU MICSIISIMU, JIe aOCOIOTHO HEMAE MOPO3iB, € UEPBEHD, JTUTIEHB 1 CEPIICHB;
CepeHbO000Ba TeMIepaTypa NepeBUIlye Hynb rpamyciB Llembcis y npyrii
nekaai Oepe3Hs Ha MiBIHI 1 B TPETid aekaai Ha miBHOYi [18].

VY cepenHbOMY aKTHBHICTH PI3HHUX BITpiB y JIHITPOBCHKOMY PETiOHI Maixe

oJHaKoBa MpoTsAroM poky. IlepeBakaroTh MIBHIYHO-3aXigHI Ta MIBICHHO-CX1THI
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BiTpH (12-18%), mpuyoMy B3UMKY - MIBJEHHO-CXIJHI, & BIITKY - MIBHIYHO-3aXI1HI.
CepennbopiyHa HIBUAKICTH BITPY B PEriOHI CTaHOBUTH 5...5,5 M/C B3UMKY 1
3,5...4 m/c Brmitky. B cepennromy OyBae 10-25 nHIB, KOJM HIBUIKICTH BITPY
nepeuinye 15 m/c, B 3aJIe)KHOCTI BiJl periony. CrokiiiHa morojia CrocTepiraeTbes
B cepeabomy 17% poky [12].

MakcumalibHa XMapHICTh Y PETiOH1 3a3BUYail CIOCTEPIraeTbCcsl B3UMKY, a
MiHIMajgbHa - y cepnHi. Y JIHINpi cepeaHs XMapHICTb WIMPOKO BapilOETHCS B
3aJIe)KHOCT1 BiJl C€30HY MPOTATOM poky. CoHsSUHMIA ce30H y JIHINpi mOYnHAETHCS
npuOIn3HO 29 KBITHS 1 TpUBAE 5,5 MICAIIB, 3aKIHUYIOYUCH MPUOINU3HO 12 KOBTHS.
Haiiconstunimmii micsaub poky B JIHINpi - nuneHb, KoM B cepenHbomy € 74%
HMOBIpHOCTI COHSYHOI TOTOJM, TEPEBAXKHO COHSYHOI ab0 YaCTKOBO XMapHOT,
MIOXMYPHUH CE30H y POIli TpUBAE 6,5 MiCAIIB, TOYMHAIOUN MPUOINU3HO 3 12 KOBTHS
1 3aKiHuyroun npubiusHo 29 keitHs [11].

PiyHa XiABKICTH omamiB CTaHOBUTH 505 MM, 3 MaKCHMAaJbHOK KIIBKICTIO
ormaais 800 MM 1 MiHIMaJIbHOIO KUIbKICTIO omajaiB 250 MM B He3BUYaiHi poku [18].
HaiiGinpima kuibKicTh onafiB Bumajgae BIITKY (60% piuyHOT KUTBKOCTI OMaaiB).
MiHiMyM omajiB Bumaaae B 0epesHi Ta xoBTHI (30 MM), a MakcuMyM (60 MMm) - y
HAWBOJIOTII MICSAII, YePBHI Ta JUIIHI, 3 S0 OUIBIIOI KUTBKICTIO OMaJIiB Ta rpo3.
Ha pik npumanae 93 nni 3 omagamu. CHironajay 4acTi, ajie 34¢OUIBIIOTO HE JTyXKe

cuibHi [20].

2.2 Peabed i oporpadiyna cTpykTypa

Micto JIHinpo po3TamoBaHe Ha CTUKY JBOX OpOorpadiyHUX 30H: MiBIACHHO-
cximaux BigporiB [IpuaHITPOBCHKOI BUCOYMHHM Ta MMIBHIYHO-3aX1MHOI YaCTHUHU
[TpuaHinpoBchKkoi HU30BUHU. LIsI 0COOIUBICTE 3YMOBIIOE CKIIATHUU MIKPOPEIbED
MmicrieBocti [28]. IlpuaHinpoBchka BUCOYMHA (POPMYE TMPABOOCPEIKHY UYACTUHY
MICTa, peibed SIKOT MPEACTABICHUN XBUIISICTOI0 PIBHUHOIO 3 TYCTOI0 MEPEKEI0
O0anok 1 sipiB. BucoumHa pI3KO OOpHUBAETHCA N0 PIYKOBOI JOJMHU YCTyHaMu

3aBBuliku 100-120 M, mopi3aHUMH SIPYKHO-0AJKOBOIO cucTeMor. Bomponinu
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[IpuaHIOPOBCHKOT BUCOYMHM 3A€0UIBIIOTO BY3bKl, MICHSAMU XBHJISCTI a0o0
KYIOJIONO/A10HI.

JIiBoOepexHa yacTHHA MICTa BXOAHUTH A0 [IpuAaHIIPOBCHKOI HU30BUHM, 1110
XapaKTepU3y€eThcs OUIbII PIBHUHHUM pPEbe()OM 1 MEHIIUM PO3BUTKOM SIPY>KHO-
OankoBux ¢opm [31]. BimmiHHOCTI MiX TpaBuUM 1 JIBUM OeperoM 3yMOBIICHI
KPUCTATIYHUM (PyHIAMEHTOM, Ha SIKOMY c(hopMOBaH1 pIYKOBI JOJMHU Ta TEPACH
[20].

JIoMMHHUN KOMIUIEKC piukd JIHIMpO CKIIamaeThCsi 3 JEB'ATH CYMDKHHX
anTpornoreHoBux Tepac (7-9 eoneHoBuxi Ta 1-4 MIEHCTOIEHOBUX) Ta TOJOIEHOBOT
3arutaBu [11].

INomonienoBa 3amaBa - 1e JaHamadT, yTBOpEHUN 3aIlIaBoro, KWW 3aliMaB
3HaYHy YacTuHy AHa fnoiauHu JHinpa. OCHOBHUN MacHB 3aIjlaBU CKJIAJIAETHCS 3
(roBiaTbHOTO alOBilO, 3aIllaBHOI Ta cTapuuyHoi (amiid. [IpupoaHa moBepxHs
3aIUTaBU JIGKUTh Ha aOCOJIFOTHUX BIAMITKax 48-54 M, TOJ1 SIK MOBEPXHS HUKHIX
Tepac - 55-62 M. Ili pI3HOBIKOBI TMOBEPXHI CYXOJO0Jy PO3AUICHI CKEJISICTUMU
yCTyINaMH, sIKIi B JAHWUW 4Yac BKPHUTI alOBIaJIbHUMHM Ta HACUIIHUMU TPYHTaMHU B
MICBKIH 30H1. Y 1eHTpl JHIIpa CyXO0JOM € JIMIIE ITYYHO ITiIHATa TMOBEPXHS
3arutaBu. B paiioni Habepexxnoi Ilepemorn moTyXHICTH altOBiaIbHUX TICKIB Ha
noBepxHi 3amaBu gocsrae 90-100 M. Iporecu migToruieHHs Ta 3a00710YyBaHHS
MOIIMPEHI Ha IIbOMY THIN MICIIEBOCTI, OCKUIBKH MPUPOJHHMA TiIpOreoaoTriuHAM
pPeXUM TIopyeHu# [26].

[TizapomieticronieHoB1 Tepacu (1-2) 3aiiMatoTh 3HAYHY YaCTUHY JHA JOJUHU
piuku JIHimpo, ix aOGCONIOTHI BHCOTH CTaHOBIATH 60-66 M. EomeictorieHoBi
TEpacH PO3TAIIOBaHI Ha CAPMATCHKUX CIPHX 1 3€JI€HYBATO-CIpUX TJIMHAX Ta IMICKaX.
Ha mnpaBoOepexoki TMIEHCTONEHOBI Tepacu, 3Ae0UTBIIOTO, 3aisiraloTh Ha
KPUCTATIYHUX JOKEMOPIMCHKUX MOPOJIaX, YKPUTUX KOPOIO BUBITPIOBAHHS.

CepennnoruieiictorieHoBi Tepacu (3-4) Ha mpaBOOEPEX K TpeNCTaBleHI
numie  (QparMeHTapHO 4Yepe3 CHIbHY PO3MITHICTB. IXHBOIO —XapaKTEpHOIO

OCOOJIMBICTIO € MOPYILIEHHS BOAOTPUBKOIO IIapy, IO JIEKUTh BUIIE MICHEBUX
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0a3uciB epo3sii. lle 3a0e3nedye MIATOMIEHHS, OCKUIBKM DPIBEHb I'PYHTOBHUX BOJ
3HaxXOJUThCs Ha TMbuH1 5-10

PannbomuieiicTorieHoB1 Tepacu (5-6) 3aiiMaloTh BY3bKYy AUISHKY MEPBICHOTO
cxuiy Ha mnpaBoMy Oepe3i micta. OcHOBHE TuI0 mIOcTOi Tepacu (82-90 M)
CKJIAJA€ThCsl 3 Maii’ke MOBHICTIO FOPU3OHTAJIBHUX IApiB JIECIB, BIAKIAJEHUX Ha
MapTOHONIICHKO-CYpIHCbKOMY amioBii. Y JKUTIOBUX MacuBax Irpens Ta Yarui
B3moBXK J[Himpa Ta Camapu, a TakoX y palOHI HEBEIWKHX YIICIUH, 10
BITKPUBAIOTBCS B Il JOJWHHU, Y3JOBX YChOTO IPaBOTO Ta JIBOrO OeperiB
HPOCTEKYEThCS By3bKa cMyra 3 8-9 eorutelicTolieHoBUX Tepac [23].

['eonoriyna OynmoBa Ta TiIPOreOJIOTIYHI YMOBH  XapaKTePHU3YHOTHCS
HasBHICTIO JiecoBux nopia (JIIT) TosiuHoro 10-25 M, siki 3ai4ratroTh Ha MIIIAHOMY
amoBii. AJIOBIH, Yy CBOIO 4epry, JISKUTb Ha KOpl BUBITPIOBAHHS KPUCTATIYHHUX
nopin ab0 HEOTeHOBHX IIICKax, 1HOM1 TJIMHAX. PerioHanbHUN BOJOTPUB, IO
NpPE/ICTaBIEHUH YEepBOHO-OYpUMHU TJIMHAMH Ta BaXKUMU CYTJIMHKAMH Ha
BOJIOJIIAX, yV IIbOMY PailOH1 BUKIMHIOETHCA. [HOMI MIXK JECOBHUMH TOPOJaMH Ta
QIIOBIEM TPAIUIAIOTHCS YEPBOHO-Oypl CYIJIMHKHU, MPOTE€ BOHU MAalTh Maly
MOTY)KHICTh, HEPIBHOMIPHUN PO3IOJLT 1 HE 3a0e3MeuyloTh BOJOTPUBKICTH IS
BOJOHOCHOTO TOPHU30HTY B MeXax JICCOBUX BiIKIaAiB. 3aBISKU I TepUTOPii
3QIMIIAOTHCS 30UTBIICHI HEIMATOIIEHUMH, a PIBEHb OOIPYHTOBAHUX BOJI 3aJIsTae
Ha riubuni monazg 10 m [31].

BignoBigno xmacudikamii O. JI. bemprapma [3], Ttepurtopis MicTa
MOMAUIAETECA Ha pi3HI MikponaumamadTu. [IpaBobGepexkna uactuna JlHImpa, e
3HaXoauThes OotaHiunuid can JIHY, BiIHOCHTBCS 11O TIPUBOIHOPO3IIBHO-
0aNKoOBOTO THINY, TOMI SK JiBOOEpe)kKHA 4YacCTHHA HAJCKHUTh JIO JIOJUHHO-
TepacoBoro Ttuiy. Ha OKoOmWIAX TpaBOOEpEek ks MiCTa BHIUIIETHCA OKPEMUUN
MPUIOTMHHO-0ATKOBUI THTI JIAaHA(TY.

[pyHTOYTBOPIOIOYi MOpoau B OaceiiHi HHM3WHHI: CEPEAHbOYETBEPTHHHHN
JTIO-aIOBIM, JPEBHIN alroBiii, CydyacHHMIl alioBiid, MPOJIOBIAIbHI-JETIOBIATIbHI
Bifmkiaau. Jlec mokpuBae BCIO TUIONTY OaceiHy 3 MaKCUMAaJIbHOI TOBIIHMHOO 25-30

METpiB. 3MEHIIIEHHS 1XHBOI IIUIBHOCTI BiJ BOAOAUIBHUX IUIATO O JOJUH PIUOK 1
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TanbBeriB  Oalok Ta OOTSIKEHHS  MEXaHIYHOro  CKJaay BiA  MiIIaHO-
JErKOCYTJIMHUCTOIO JI0 TJIMHUCTOTO MpH BigjaneHHl Big JlHimpa € 3arajibHOIO
3aKOHOMIPHICTIO JIECY.

Jlec xapakTtepusyeTbcsi OypyBaTUM a00 KOBTYBATO-OJIIIMM KOJIHOPOM,
MOPHUCTICTIO Ta BUCOKOIO KapOoHaTHICTIO, o gocsrae 10-20% [12]. MexaHiuHuii
CKJIAJ] - map BaXKUX 1 Jerkux cyrimHKiB [3]. LL{UTbHICTS IPYHTOBOT Macu jgocsrae
1,5 r/em® i 36imbmyeThes 3 rmouHO0 10 1,8 r/cm®. BMicT BOOOPO3YMHHUX COMEH
He nepesuinye 0,3%. AnroBianbHi BIIKJIAAW MPUCYTHI Yy MPUIOJUHHUX CMYTrax
kaHbiioHy. [loTyxHicTh ocamoBux mnopix npocsarae 1,5-3,5 M. Sk mnpasuio,
MEXaHIYHHMI CKJIaJ] BIAMOBIa€ 30HAIBLHUM IpyHTaM [9].

Jlecu MiACTWIIAIOTBCS YEPBOHYBATO-OYpUMH TIMHAMH 1 CYTJIMHKaMH, SKi
BUCTYIIAIOTh TPYHTOYTBOPIOKOUMMH TIOPOJIaMU B HIDKHIA TpPETHUHI CXWIy 1 Ha
nmiBAeHHUX cxwiax. Lli TopomuM XapaKTepu3yHOThCS BHCOKOIO IIUIHHICTIO,
TBEPAICTIO, MPU3MATUYHOIO CTPYKTYpPOIO, BUCOKOI KapOOHATHICTIO, HASIBHICTIO
KapOOHATHUX KOHKpemiii 1 3acosieHicTio. KiIbKICTh BOJOPO3UYMHHUX COJieH
xonuBaeThed Big 0,1 mo 1,3%.

[pyHTOBI BOAM Ha JOCITIIKyBaHil TepUTOpil 3aIAraroTh Ha IIMOKMHAX Bix 25
M 10 14 m. BaxnuBy npeHaxHy (yHKIIF0O BUKOHYe JloBra Oajika Ha ITIBHIYHO-

3axiIHUX CXWJaX, J€ pO3TalloBaHa OCHOBHA YacTHHA OoTaHiuHOTO cany [12].

2.3 IpyHTOBHII IOKPUB

Ha Teputopii JIHIMPOBCHKOTO pErioOHy TNEpPEeBAXKAIOTh PI3HI IMIITUIN
(3BUUaiiHI Ta TIBIEHHI), POoAu (epoAOBaHi, Jy4Hi, 3aCOJIeHi, COJIOHI[IOBATI,
oconofini), Buau (MOTYKHUM, CEPEIHbO- Ta MAJOMOTYXXHUH, CEpeIHBO- Ta
MaJoOTyMyCOBaHi, CcJIa00TryMyCcOBaHi) 3 TIEpPEBaKaHHSIM UYOPHO3EMIB; clado-,
CEepeNHbO- 1 CWIBHO €pOJOBaHi), PpI3HOBUAM (NEPEBAXHO  CEPEIHBO-,
BKKOCYTJIMHKOBI 1 JIETKOTJIMHUCTI, 3QJIE)KHO BiJl MEXaHIYHOTO CKJIaay) 1 CTOKY
(Jiecu 1 iecono/1i0H1 CYTJIMHKH, 1HOJI1 YepBOHO-0Yp1 TJIMHU 1 CYTIIMHKH, CIPO-3€JIeH1
Meprenl 1 TEMHO-CIP1 CJIaHIIeB1 TJIMHU, CYMICKH 1 MICKH, O YTBOPIOIOTH 1 CYIICKH,

110 (POPMYIOTHCSI HA MACHBHOMY aJTFOBIT KprUCTaIIuyHUX mopin) [ 34].
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VY Mmexax J{HIMponeTpoBCchbKOi 001acTi NOBHICTIO C(hOPMOBAaH1 HOPHO3EMU Ha
PIBHUHHUX JUISHKax 3aiiMaroTh 48,3% 3aranpHoi miomi, y Tomy uucil 42,3%
YOpHO3E€MIB 3BHYalHMX, 5,7% dYopHo3emiB miBaeHHuUX, 0,3% 4YopHO3EeMIB
COJIOHITIOBATUX Ta 36,6% epoaOBaHUX I'PYHTIB PI3HOI KPYTU3HHU Ta MPOTSKHOCTI,
cXwIiB pidHOT (opMu Ta ekcmosuilii, ciabko epogoBani IpyHtH (27,3%) Ta
MOMIPHO 1 CUJIBHO epojoBaHl IpyHTH (9,3%). IHIII 30HU BKJIIOYAIOTH JIYYHO-
YOPHO3EMHI, YOPHO3EMHO-JIYy4YHi, JIy4Hl, Jy4HO-00JIOTHI, OOJOTHI, OOJIOTHI,
3aCOJICHI TPYHTH, 3aCOJICHI IPYHTH, 3aCOJIEHI IPYHTH, 3aCOJIeH1 OOJIOTHI, 3aCOJICH1
IPYHTH, 3acCOJIeH1 0OJIOTHI, 3acoyieHl O00JO0THI, 3acoyieHl 0osioTHI. [14]. V nyunmx
paiioHax OCOONMBHII iHTEpEC MPEICTABISIOTH SPYKHO-TICOBI IpyHTH. B ymoBax
BIICYTHOCTI 1H(MIbTpamii BoJOrd (GOPMYETHCA SKICHO CHEHMPIYHUN THUM
YOPHO3EMHUX TIPYHTIB - JicOBI uHopHO3emu (Oaifpaku Ta mnpucteHu). Jlicoi
MOJIIIIEHI YOpHO3eMH (JIICOBHM OKyNbTYypeHUM O0ioM) QopMyroTbea Tif
HAripHUMH JIICOBUMH HacaKeHHIMH [ 35].

Ha 3amnaBax piuok (popMyroThCsl 3aIlJIaBHO-ITACOBHIIHI Ta OOJIOTHI IPYHTH,
Ha JApYyTiil HaA3aIIaBHIN Tepaci - JEPHOBO-CTEMOBI Ta JIEPHOBO-OYpO3eMHI MilllaH1
IPYHTH, Ha TpeTId HaJ3aIlJIaBHIA Tepaci - COJIOHILIOBATI IPYHTH, COJIOHYAKH,
coyioHyaku Ta cosofi. JlicoBi GioreoreHo3u (GOpMYIOTh JIYYHO-JTICOBI, BOJHO-
OOJIOTHO-JIICOB1 Ta 1HINI THUINW TIPYHTIB, IMATUINH 1 BUAW HETaTUBHUX (HOpM
penbedy [34].

3 mpocyBaHHSM Yy MIBIACHHY YAacTUHY 00JIacTI YOPHO3EMH 3BUYAIHI
MaJIOTYMYyCHI 3MIHIOIOTbCS Ha YOPHO3EMH CEPEIHBOMOIIHI, MaJOTYMYyCHI Ta
qopHO3eMu miBAeHHI. [nmbuna rymycoBoro mnpodurto (H+Hp abo A+BI1)
3aJIeKUTh BiJl 3arajbHOI 3BOJIOKEHOCTI TepUTOpii. Y MIBHIYHUX palloHAX, Jie pidyHa
KUTBKICTh oOmajiB cTaHOBUTH 497 MM, (QOpMYyIOThCS HOpMalbHI CEPEIHBO- 1
MaJIOTyMYCHI, MIillHI, CepeaHbO- 1 BaXXKOCYTJIWHKOBI TPYHTH Ta JETKl TIUHUCTI
IPYHTH Ha JICCOBUIHHUX CYIJIMHKAX 3 NIHOUHOIO rymycy 80-90 cm [31].

VY ueHtpanbpHiil yacTuHi obsacti (457 MM omajiB Ha piK) HA JECOBUIHUX
CYTJIMHKAX bopmyroThes 3BUYaiiH1 MaJIOTyMYCHI, CepeAHBOTYMYCHI,

BAXKKOCYTJIMHKOBI Ta JerkornuHucti rpyHta (H+Hp=68-80 cm). ¥V mniBneHHii
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4acTuHI 00yacTi (OpPMYIOThCS YOPHO3EMHU TIBJICHHI 3 TJIMOWHOIO 3ajsiraHHs
rymycy 60-66 cm (cepeanbopiuHa KibKicTh onanaiB 431 mm) [37]. Teputopis micta
JIHIMpo po3TalioBaHa Ha CTHKY apeaiiB MOLIMPEHHS YOPHO3EMIB 3BHYAMHHUX
MaJOMOTY)KHUX Ta YOPHO3EMiB 3BUYANHMX CEPEIHBOTIOTYKHUX. B3MOBXK HOIMHU
piuku J{HIIpo o o6uaBa 60KH B cMy31 A0 30 KM 3aBJOBKKH MOLIUPEH1 YOPHO3EMU
Jerki 3~ MEXaHIYHMM  CKJIaJOM  CYIIlaHi,  JIETKOCYTJIMHKOBI  Ta
cepenubocyriauakoBi [20].

[lpuxiagoM TakuX YOPHO3EMIB € YOPHO3EMHU TOTYXKHI, MaJOTyMYCHI,
JErKOCYTJIMHKOBl 3BMYaiiHI Ha Jecl, $KI JOCIHKYBaJMCAd Ha TepUTOpii
Boraniunoro caxy JIHY B 1960-x pokax [21].

Hapasi B JIHinponeTpoBChKiid 001acTi BUAUISIIOTE YOTHPU TPYIU IPYHTIB:
HETOPYIIICHI IPUPOJIHI IPYHTH, MTYYHO HAHECEHI HA MOBEPXHIO MPUPOJIHI IPYHTH,
MITYYHO TMOMNIHUOJIEH]I TPYHTH Ta INTY4YHO CGOpPMOBaHI TMOBEPXHEBI TPYHTH.
Hemnopymieni mpupoani TIpyHTH, A€ 3a3BHYail 30eperimcs MNPUPOAHI TIPYHTOBI
mapu, 30Cepe/KeHI B MICBKMX JiicaX 1 Jiicomapkax. BoOHWM BU3HAYAIOTHCS
BIZITIOBIIHO JI0 3arajbHONPUAHATHX Kiacudikaiii [32].

[Ipuponni rpyHTH 31 IITYYHO 3MIHCHOKI TIOBEPXHEIO IPYHTY MICTATh
JTIarHOCTUYHHUHN TOPU30HT «ur2 -urbic», MaroTh MOTYXKHICTh MeHIIIE 50 CM 1 HI)KHIO
gactuHy mnpoduirro HemopymieHy. Ili rpyHTH 30epiraloTh THIOBI Ha3BU -
ypOodopHO3eM, ypOoaepHOoBHii IpyHT [21] - 3 qogaBanusam npedikca «ypoo».

['Mr6GoK0aHTPONIOTEHHO 3MIHEH] IPYHTH YTBOPIOIOTH TPYIY MICHKUX IPYHTIB.
MichbKi TPYHTH MarOTh MOTYXHICTh OpHOTO ropu3oHTy moHaa 50 cm. [loBepxHeBi
IPYHTH € TIOBHICTIO AHTPOMOTCHHWMH, 3MIIIAHUMH Ta  aJfOBIAJIbHUMHU
YTBOPEHHIMH (TOOTO MTYYHO CTBOPEHUMH IPYHTONONIOHUME mapamu) [16].

Icaye nBi kKateropii riamOOKO aHTPOIOTCHHO 3MIHEHUX TPYHTIB: TIIHOOKO
AHTPONOTEHHO 3MIHEHI TPYHTH Ta MOBEPXHEBO BiOKpeMIIeH] IpyHTH. [0 mepmux
HaJeXaTh ypOOTPYHTH, TOOTO MICBKI ITPYHTH, OKYJIBTYPEHI IPYHTH, HEKPO3EMH,
IJIAHTA3eMU Ta IHTPY3EMHU; 10 APYTUX - TEKCI3€MHU, IPYHTH, JIe [PYHTOBUHN MPOd b
OyB mnepepizaHuil a00 HaHECEH1 HOBI Marepiaiu, IPYHTH Mia acPaibTOOETOHHUM

a00 KaM'sTHUM JIOPOXKHIM IMTOKPUTTSIM [26].
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JI0o TEXHOr€HHUX MOBEPXHEBHUX IHKEHEPHUX IPYHTOBHX IIapiB HaJEKaTb
Takl KJacM TEXHOT€HHHUX Ta I1H)KEHEPHUX IPYHTIB: TEXHO3E€MU Ta I1HXKEHEpPHI1
IPYHTH; HIATUNM - MICbKI TE€XHO3EMM Ta IHXKE€HEpHI I'PYHTH; MIJBUIU - IPYHTHU
3pOCTaHHS, KOHCTPYKTO3EMH, HACUIIHI 1HXKEHEPH1 I'PYHTH, aJIOBIaJIbHI 1HXKEHEPH1
IPYHTHU Ta BOJIOKHUCTI iHXXCHEPHI IpyHTH [ 26].

MichKi IDYHTH MalOTh TaKi Xapakrepuctuku [28]:

1. 3MiHAa (PI3MYHMX BJIACTUBOCTEH (KaM'SIHUCTICTh, YIIUIBHEHICTb,
BOJOEMHICTb);
2. 3a0py/IHEHHS MTOOYTOBUMHU Ta Oy1IBEIbHUMH BIAXOJaMHU;

3MiHa KUCJIIOTHO-JIYKHOT pIBHOBAru;
YTBOPEHHS HACUITHUX, AIOBIAJIbHUX Ta 3MIIIAHUX IPYHTIB;

nedIMUT MOKUBHUX PEUOBHH;

3

4

5

6. HaUTUIIOK (hochopy B IPYHTaX;

7 MOPYILIEHHS BOJHOTO OallaHCy;

8 po3pocTaHHs MPodUTIO0 32 paXyHOK aTMOC(HEPHUX PO3IUJIECHbD;

9 3a0pyAHEHHS IPYHTIB (TOPOM Ta BAXKKUMH METaJaMHU.

BrnactuBocTi  MICBKMX TIPYHTIB  3ajekaTh TOJOBHUM YMHOM  BiJ
XapaKTePUCTUK JYy)KE PI3HOMAHITHUX (BIJ OCaJOBUX JI0 CKEJIBHHMX) CYyOCTpaTiB.
Micbki TpyHTH (POPMYIOTBCS TiJ CHUTBHUM BIUIMBOM 30HAJIBHOTO KJIIMaTy Ta

(TOMiHYIOYMX) aHTPONMOreHHUX (akTopiB, 1O (GOPMYIOTh  HABKOJIHIITHE

cepenosuie. [pyaTu micra J[Hinpo Takox MaroTh Taki Xapakrepuctuku [153].

2.4 PocaMHHICTB.

Tepuropiss [[HimpomeTpoBChKOi 007acTi, fKa € YaCTHHOK CTEIOBOTO
[TpunHinpoB’s, po3TalmioBaHa B MeXax CHpaBXkHbOi ctemoBoi 30Hm [10]. Tyt
chopMyBaBcs Pi3HOTPABHO-TUITYAKOBO-KOBUJIOBHM cren [12]. ChpapxHi cTenu
JIATh Ha IMIATUIHA: JEPHUHHO-3JIAKOB1 0araTopa3HOTpaBHI Ta JEPHUHHO-3JIAKOBI
O1lTHOPI3HOTPaBHI cTenu. Meka, 0 AUIATH Il MIATHIN, TPOXOAWTh MO JiHIi
Kpusuit Pir-3anopixxsa-bepnsacek. PizHOTpaBHMIT cTen (GoOpMyeTbecsi B 30HI

JopHo3eMiB 3Bu4aitHuX. TyT 3poctaroTh Stipa lessingiana Trin. et R., S. capillata
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L., Festuca valesiaca Caud., Koeleria gracilis Pers. Cepea 1BoIOJBHUX POCIUH -
Medicago xotovii Wissjul.,, Galium ruthenicum Willd., Serratula bracteifolia
Stank., Filipendula hexapetala G., Trifolium alpestre L., T. Montanum L. [35].

binHi Ha pi3HOTpaB's cTENU PO3TAIIOBAHI B 30HAX YOPHO3EMIB MIBIECHHUX 1
TEMHO-KAaIlITAHOBUX I'PYyHTIB. Ha HUX mepeBa)kaloTh BY3bKOJIUCTI HIUIBHOJEPHUHHT
3naku. TpaBocCTii pencTaBieHuit cyxumu pocimaamu, tTakumu sik Achillea nobilis
L., Tanacetum achilleifoliym Bieb. Ta Crinitaria villosa (L.) Grossh. HasecHi
YTBOPIOKOTHCs eheMepHi Ta eeMepHO-CUHTETUYHI yrpynoBanHs: Erophila verna
(L.) Bess., Alyssum calycinum L., Tuliras chrenkii Regel., Gagea bulbifera (Pall.)
Saliab. Ha noBepxHi rpynty nommpeni tumaiinuku (Usnea, Cetraria) [13].

Y  nonuHHO-0ANKOBUX cHUCTeMax OadpayHl JICH 3pOCTalOTh y OUIbII
CHPHSITINBHUX IPYHTOBO-KJIIMAaTHYHUX YMOBAX 1 MOEAHYIOTHCS 3 JIYKAMH Ha CXHJIAX
Ta B3/I0BX Oayok [25].

VY nonunax pivok Juinpo, Opens, Camapa, € oa3ucH JICOBOi Ta BOJHO-
00JI0THOT POCIMHHOCTI 3 MiBHIYHUMH XapakTepuctukamu [13]. IIpukiamgom mMoxe
ciyryBatu CaMapchkuil O1p, SIKHH yeprye JUISTHKU TPaB'SHUCTOI POCIMHHOCTI Ha
HiIaHUX Tepacax 13 COCHOBUMHU, OEpe30BMMH, BUIbXOBUMH Ta TOp(d'sTHUMH
Oomoramu. Ha 3ammaBax mOIIMpPEHI COJIOHIIIOBATI Ta COJIOHYAKOBI JIYKH 31
CIIPaBXHBOKO COJISTHOIO Ta COJIOHYAKOBOIO POCIMHHICTIO, JIICOBOIO POCIUHHICTIO Ta
BOJAHO-00JIOTHOIO pociuHHICTIO. Ha TpeTiii Ham3amiaBHiM Tepaci chopmyBanacs
COJIOHYAaKOBa POCIMHHICTH. lle BHYTPIIIHBO30OHANBHI Ta IM03a30HAIBHI THIH
pocauHHOCTI [32], a cTemoBa pOCIMHHICT, HA IUIAKOJI B IIUX YyMOBax €
30HaAJIBHOIO [19].

Ha Tepwutopii cydacnoi JloBroi O6aiku Ta i TOTMHHOI CHCTEMH MpOTiKaia
piuka [TonoBurs Ta ii mpuToku, a i 6eperu Oyau BKPHUTI JIICOBOIO POCITHHHICTIO,
o MeXyBaja 3 cTenoBo. ChOTOAHI HA BIIKPUTHX TEPUTOPISIX PETIOHY
3ocepekeHo 414 BHUIIB JEpPeBHUX 1 YarapHUKOBHX POCHWH, 95 BumiB jiaH, 518
BU/IIB KBITKOBUX POCJIUH, 288 BUIIB JIKApPChKUX POCIHH, 134 TEeXHIYHI KYJIbTYpHU

ta 108 BuaiB npupoanux pociuH. IIpeacraBieHi Buau pociauH 3 €Bpornw,
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[liBaiunoi Amepuku, Kaskaszy, Kpumy, Cepenzemnomop's, Anonii ta Kuraro,
Hanexoro Cxoxy, LlenrpansHoi A3ii, Cubipy, a Takox ['imanais ta [uaii [35].
PocnuHHICTE ypOOCHCTEM CKIAHAEThCS 3 JIEPEB, YarapHUKIB, JEPHOBHX
TpaB, JAEKOPATUBHUX POCIMH Ta pylaepaHTHUX pociauH [12]. barato BuaiB €
MirpytounMu. Micta BukopuctoBytoTh 300-350 BUAIB pOCIHH, SIKI «IpUOYIN» B
MICBK1 €KOCUCTEMHU 3 PI3HUX YaciB 1 PEriOHIB, CTBOPIOIOYHM 3€J1€H1 HACAI)KEHHSI TaK,

K IIbOT'O X04yTh Jitoau [3, 35].

2.5 TBapuHHHUII CBIT

TBapuHHMit cBIT JIHIIPONETPOBCHKOI 00acTi TpeAcTaBiIeHU (ayHOrO
cremiB, miOpoB, JiciB Ta OomiT. IlepeBaxkHo depe3 BIUIMB KOMIUICKCY
AHTPONOTCHHUX (DAKTOpIiB cTemoBa (ayHa 3HAYHO CKOPOTHIIACS, HATOMICTh
NOTMIOBHWJIACST HOBUMH BHJaMH. [loImMpeHHS CCaBIliB CYBOPO 3aJIC)KUTh Bij
KOHKPETHUX eKoJoriyHuX ymoB. [Ipuponni 3amnaBHi (93% Bcix BHUIIB CCaBIIiB) 1
Oaitpauni (65%) nicu € HalbaraTIIMMU Ha CCaBI[B. Y IITYYHHX JIicaxX y JOJIMHAX
3ycTpidaerbes 60% BUAIB TBapUH, y TIakopHUX Jicax (53%), y micocmyrax (40%)
1 B cocHoBHX Jicax (32%). BaxnuBe miciie 3aiiMaroTh TPU3YHHU Ta 3alIeno1ioHi
ccasiii [4].

BoBku, kabanu, naucuili, OOPCyKH, DKAKWd, KPOTH Ta BUIPH TOIIUPEHI Y
MITYYHUX 1 MPUPOAHUX HACa/KEHHSX. Ha cTemoBuX AUIAHKAX XapaKTEepPHUMHU €
Hemiechinus auritus, Vulpes corsac, Mustela nivalis, Mustela putorius, Lepus
europaeus Ta Meriones sp. [5].

3 mraxiB TyT MemkaroTh Passer domesticus, Parus sp., Lanius sp., Lanius
excubitor, Falco tinnunculus, Ardea sp. [14].

[Trazynn Brmrowarots Natrix natrix, Dolichophis sp., Emys orbicularis,
Vipera berus ra Lacerta agilis [7].

3emHoBOHI BKIro4aroTh Pelophylax ridibundus, Pelobates fuscus ta Bufo
bufo [7].

dayHa KoMmax Ayke pI3HOMaHiTHA. Jluine JycKokpwinx Hamiuyerbes 406

BunaiB. Jlns JepeBHMX 1 4YarapHUKOBUX TOPIJ 3apEECTPOBAHI MIKITHUKHU
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PO3MOAUISIOTHCS HACTYIMHUM YMHOM IIKiAHUKH ny6a - 312 (41,3%); Tomoni Ta
ocuku - 130 (17,2%); B’s13a Ta Oepecta - 62 (18,2%); Bepou - 77 (10,2%); xieHa
TOCTPOJIUCTOTO Ta KJeHa Tatapchkoro - 60 (7,9%); cocHa 3BU4YaiiHa, COCHA
KpuMchbka, cocHa benkca - 53 Bunu (7,0%); numna apidnonucta - 12 suais (1,5%);
akarris Oina 1skoBTta - 30 BuziB (3,9%) Ta iH. [5].

Ha mnicosiii mizctunui BusiBieHo 137 BuniB 0e3XpeOETHHX TBapuH, SKi
BITHOCATH 10 5 Kiaci, 9 3arouis, 32 pojaut i 86 poxuis [7].

TBapuHHMil cBIT Micta JIHIIPO MNpEeACTaBICHUN BITHOCHO HEBEIHMKOIO
KUTBKICTIO BHIB TBapuH. CcaBIll - 11€ MepeBaXHO co0aKku, KOTH, IIypH Ta MUIIL.
[Itaxu mpeacTaBiaeHi TOpoOIsIMU, TOJyOaMH, JIACTIBKAMH, CTPYIKAMH, JSITIIaMH,
Ipo3JaMu, INmakamMu Ta cUHHIIMU. DayHa MICBKHUX €KocucTeM, sk 1 (iopa,
CTpaXJa€ Bl HAJIMIPHOTO AHTPOMOTCHHOTO THCKY (MTaxH, CCaBIll, PEOTHIIIl Ta

3eMHOBOJ[HI CTaHOBIATH 58% BiJ 3arajabHOi KUIBKOCTI BHAIB IMPUPOAHOI (hayHH)

[32].

2.6 Exosioriuna curyauist

Maibke Bcs JlHimpomerpoBchka o0yiacTh 3a0pynHeHa. Ekxosmoriunuii craH
PETiOHY XapaTepu3yeThCs SK KPUTUYHHM. 3arajiibHi BUKHAM 3a0pYyTHIOIOYHX
pedoBUH B aTMocdepy NepeBUIyIoTh 1 TOHHY Ha pik. Y JIHIIpOMeTpoBCHKiM
obyacTi mepeBakae TipHUYOAO0YBHA IPOMHUCIIOBICTh, 3 JYXE BHCOKOIO
KOHIIEHTPAITIEI0 3aBOMIB 1 JOyXE€ HU3BKUM pIBHEM E€KOJOTIYHOI Oe3MeKu
o0aTHaHHS Ta OYHCHUX cucTeM [1].

Micto Jlainpo po3rtamoBane Ha 000x Oeperax piuku JlHinpo. OcHOBHE
cTape MICTO PO3TaIllOBaHE Ha MpaBOMY Oepesi, KUl € BUIUM 1 KpyTimum. JliBuid
Oeper mepeBaXHO PIBHUHHUK 3 BEJIMKOK KUTBKICTIO HOBUX OymiBenb. Sk
3raJyBajiocsi B TOMEPEIHHOMY pO3/LTi, MpaBuil Oeper Mae ¢GopMy XBUISICTUX
narop0iB, 3 TIMOOKUMU OaTKaMu Ta sipamu, 3 nepernaaom BucoT a0 120-135 m, mo
MIOTIPIIYE YMOBH BEHTHJIAIIT B perioHi [34].

JIANBHICTH JIBOX METaJIypriMiHUX 3aBOJIB, JBOX TPYOHHMX 3aBOJIIB,

KOKCOXIMIYHUX, IITMHHUX 3aBO1B, JJakOo(papOOBUX 3aBOJIIB, a TAKOK HAMOUIBIIIOTO
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B YKpaiHi MammHOOyIIBHOrO mianpueMctBa «lliBneHmanry», HOpU3BOAUTH 10
YTBOPEHHS CMOT'Y, HACHUEHOTO PI3HUMHU TOKCHYHUMHU PEUYOBHHAMH, B TOMY YHCI1
JTIOKCUIOM CIPKM Ta OKCHJaMHU a3oTy. [lignmpuemMcTBa CKUAAIOTh BEIUKY KUIBKICTh
HEOUHIEHUX a00 HETOCTATHBO OYUIIEHUX CTIYHUX BOJ y piuky JlHimpo. Y MICTI B
piuky Juinpo Bnamae piuka Camapa. Piuka Camapa mporTikae uepes
BYIJIeBUJI00YBHMI paiion 3axigHoro JloHOacy 1 OTpUMY€ BENUKY KUIBKICTb
maxTHux Boj [3]. Uepes 3aperynboBaHICTh CTOKY JlHimpa Ha JiBoMmy Oepesi,
MPOTIKAHHS BOJOMPOBIAHOT MEPEXKI Ta MOTAaHUN APEHAX 3eMesb (3JIMBOBI CTOKH)
Ha TipaBomy Oepe3i, moHaa 18% (6,3 000 ra) Teputopii MicTa 3HaXOAUTHLCA B 30HI1
niaTorsieHHs. [linBuilieHHs piBHS IPYHTOBUX BOJ 3 YacOM 1 CHPUYMHEHI HHUM
nedopmMaiiii, MmO BHUKIMKAIOTh MPOCIJAHHS TPYHTY, OXOIUIIOIOTH ToHaA 6%
TepuTOPil Ha TipaBoMy Oepe3i piuku [85].

Exonoriyna cutyariis B MICTI 3aJIeXKUTh Takox BiJ micta Kam'sHceke (45
KM), JIe po3TallloBaHa MeTalypriiiHa MPOMHCIOBICTh, Ta Micta Kpusuit Pir (151
KM), JIe¢ 30Cepe/KeHa TipHHUYO-MeTanypriiiHa npomucioBicte [11]. Ille Oinpury
3arpo3y JUIsl €KOJOT1YHOI CHUTYyallli CTaHOBUTH HASBHICTh y MICTI €KOJIOT14HO
HeOe3neyHnX 00’ €KTiB, TakuX sK JIHIMpOBChKU MeTamypriiinuii komOiHat (BAT
«IHTepmaiiny, HWKHBOTHIMPOBCHKUIA TPYOHHI 3aBOJ), 3aBOJ 3 TEPEPOOKH
aKyMyJIsITOpHUX Oartapeil «Becrta», 3aBoaud 3 BHUPOOHMIITBA IJIaCTMAac Ta MaJi
MeTtanypriiHi 3aBoau [9]. B pesynbrari DisIBHOCTI NEpepOOHHMX 1 BUPOOHUUMX
MIATPUEMCTB IPYHT 1 TIOBITps MicTa 3a0pynHeHi cBuHIeM [225]. MemikaHniii micta
MOCTIMHO MiAJAI0THCSA BIUIMBY BHUCOKOTOKCHYHHMX XIMIYHUX PEYOBHH, TAKUX SIK
miokcuHU, (ypaHu Ta OCH3OMIPEHU BiA POOOTH CMITTECHATIOBAIIBHUX 3aBOJIB,
mmnajgepHux babpuk, ac(hanbTOOETOHHUX 3aBO/IIB, «/lHimpoKoKCY»,
«/lainpommHan», AECATKIB METAIYpriiHMX KOMOIHATiB Ta 3aBOJIB, IO
BUKOPUCTOBYIOTh Yy  CBOId  TEXHOJOTIi METaIOOpYyXT, a TaKOX BIJ
HECAHKI[IOHOBAHUX 3BAJIMIN BIAXOJIB Ta CMITTA, 3a0pyIHIOETHCS BHACITIIOK
cnamoBanHg omnaioro Jymcta [159]. Bukumm B atmocdhepy B JIHIMpoBCRKOMY
pErioH1 XapaKTepU3yIOThCS BUCOKHUM BMICTOM CIPKOBOIHIO. 3a oOcsraMu BUKHUJIIB

CIpKOBOIHIO JIHIMpOMEeTpOBChKa 001acTh MOCIAA€ TepIie Miclie B YKpaiHl Ta Mae
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HaWOUIbIIY KUIbKICTh BHUMNAAKIB BHUIAJaHHS KUCIOTHUX nouIiB. OKCHUIM CIpKU
(SO2) B atmMocdepi B OCHOBHOMY YTBOPIOIOTHCS B PE3yJIbTaTi ONAIFOBAIBHUX Ta
MIPOMHUCIIOBUX BUPOOHUYMX MpoleciB. JlesKl CHONyKH CIpKH BUBUIBHSIOTHCS 1A
Yac CHATIOBAHHs OpraHiYHUX 3aJIMIIKIB y pyAHUX BinBaiax [160].

Yepes nmocTiitHI pakeTHI aTaku Ha HadTonepepoOHi 3aBOJIM, XIMIUHI 3aBO/IH,
€HepreTuyH1 00'€KTH, MPOMUCIIOBI CKJIAU 1 TPYOOIPOBOAM, MIChbKE TOBITPS, BOJA 1
IPYHT MOXYTh OyTHM 3a0pyJHEHI TOKCHYHUMH pEYOBHMHAMH, TOXKEKaMHU 1
oOBasaMu OyJiBelib, 110 COPUYUHSE JOBrOCTPOKOBI MPOOIEMH 31 310pPOB'SIM, Taki
K PU3UK paKy i pecmipaTopHi 3axBOpOBaHHs. barato 3 mux mpoOieM MoOKHa
pO3TISAaTH K TPAHCKOPJOHHI, TOMY IO IXHiI BIUTUB HE Oyae OOMeXyeTbes
KOHKPETHUMHU YKPaiHCBKMMHM MICTaMH, a B CYKYITHOCTI CTaHOBHTH CEpPHO3HY
3arpo3y IS 370poB's HaceaeHHs Ykpainu [85].

HaamipHi piBHI TOKCUYHHUX BUKHUIB B aTMOC(hEpy HETaTUBHO BIUIMBAIOTH Ha
baopy 1 dayHy 1 He HO3BOJSAIOTH 3a0€3MEUUTH HAICKHE BHUIKHUBAHHS JIFOJUHH.
HesBakatrounm Ha Te, 110 MICTO BIJHOBWJIO Ta OOJIAIITYBAJIO MapKHd Ta CKBEpH B
KUTJIOBUX pailloHax, IEHTpPl MicTa Ta MIMIOXIAHUX 30HAX, EKOJIOTIYHWUN CTaH
0araThbOX JKHTJIOBHX paioHIB JIHimpa He BIANOBITA€ HEOOXITHUM CaHITApHO-
ririeHiYHEM BuMoram [17].

[Tpobnmema ytuiizarii Ta 30epiraHHs BIAXOJIB METaaypridHOTr0, IIMHHOTO,
KOKCOXIMIYHOTO Ta XIMIYHOT'O BHPOOHHUIITBA CTOiTh Iie Toctpime. I[loOyToBi
BIJIXOJIM YTHIII3YIOTHCS HAa CMITTECTIATIOBAILHUX 3aBojax [27].

Hlomnenanii pyx aBTOMOOLUTIB Ta MOMYTHUX TPAHCIIOPTHUX 3aCO0IB y MicTax
TaKOX MOTIpIIye eKoNoriyHy cutyarlito. ll{logenHo TpaHcopTHI 3aCO0M CHATIOIOTH
MaJIBO, MO0 MPHU3BOAUTH /10 3HAYHOTO 3a0pyJHEHHS MiCTa BUXJIOIMTHUMHU Ta3aMH,
IIyMOM, BiOparfisiMd, TWJIOM BiJ MIWH Ta JOPOXHBOTO TOKPUTTSA, a TaKOXK
CJICKTPOMArHITHUM BUIIPOMiHIOBaHHSM [1].

[lomexynu piBeHBb pamiailii 3pocTac 4Yepe3 HeNpaBUIbHE BUKOPHCTAHHS
OyniBeTbHUX Ta 03700JIOBAILHUX MaTepiaiiB, paJlOaKTUBHHUI IMHJI BiJl BUKU]IIB
METANypritHUX Ta XIMIYHUX 3aBOAIB, aBTOTpaHcnopty, 3amopizbkoi AEC Ta

3aXOpPOHEHHS PajlioaKTUBHUX BinxxoiB (mooau3y Kam'sHaceskoro) [85].
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[Ipotarom octaHHIX AeCATWIITH MICTO JIHIMPO mHOTepnae BiJ 3HAYHOTO
€KOJIOTIYHOI'0 HABAaHTAXXEHHS, [0 TMPHU3BEJIO JI0 3HAYHOIO EKOJIOTTYHOIO
nucOanaHCy B KUTTI MICBKOTO HACEICHHS.

Ha mpaBomy Oepesi, ne posramoBaHuii bortaniunuii caja, BigOyBaroThCs
HeOe3MeyH1 reoJIOrYH1 TPOLECH Yepe3 HasBHICTh Cepesl MiICTUIOYNX IPYHTOBUI
MOKPUB TOPIIJIECOBUX TOBI Ta TEXHOT€HHI MIATOIUICHHS. 30HA MiATOIUICHHS
oxomunoe 20% teputopii micta. lle cnpuyMHWIO MPOCITAHHS TPYHTY Ta 3CYBH
JIECOBUX TIOPIiJI, 1110 MPU3BOIUTH 110 Aedopmallii Ta pyliHyBaHHs OyaiBens [32].

MacmirabHa BupyOKa 3€JI€HMX HacCaJKeHb 30UThIIYE BIUIMB IIKIIIHMBUX
¢13uuHuX  QakToOpiB, TAKUX AK IIyM, €JIEKTPOMAarHiTHE Ta CBITJIOBE
BUIPOMIHIOBAaHHs, Ha MelIKaHiliB MicT [159].

Bboraniynuit can JIHINPOBCHKOTO HAIIOHAIBHOTO YHIBEPCUTETY MEPEBAKHO
HAJICKUTD 710 O10TOMIB I€PEBHO-YarapHUKOBHUX HACA[KCHb.

3arasibHa IUIONIA, 3aiHATa 3€JIEHUMHU HAacaJKEHHSIMH, cTaHOBUTH 50% Bix
3aranbHOl Iwiomi wmicta. Crogu BXOASATh YOTHPU MApKU-TIaM’ SITKH CaJ0BO-
NapKOBOTO MUCTENTBA, [[1IBCbKMI MapK, pOCIMHHICTh Ha OCTpOBax piuku JIHINpo
ta Ootaniuaui can JIHY. Piuka [IHinpo, miaTpumyBaHa rpedsiero JIHITPOBCHKOT
I'EC [1], mo3UTHMBHO BILTMBA€ Ha KJIIMAT MIiCTa, B TOMY YHCIII CIIPHUSE ONMTUMIZAIT

BOJIOTOCT1 TIOBITPS.
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PO311JI 3 MATEPIAJIM TA METOIHN JOCJIIKEHHSA

JlocnipkeHHsT TpOBOAMJIM B pekpeauniiiHid 30H1 boTaHiyHoro cangy
JIHIIPOBCHKOTO HAIIOHAJIBLHOTO YHIBepcuteTy iMeHl Onecs I'oHuapa 3 4epBHs
2022 poky no ceprnenb 2024. BuMiproBaHHsI BJIaCTUBOCTEH IPYHTY (TeMrmeparypa,
BOJIOTICTh Ta €JEKTPOINPOBIAHICT, y Mmapi 5-7 cM) Ta MIKPOKIIMATHYHUX
napameTpiB (OCBITIIEHICTb, TeMIIepaTypa NOBITpS Ta aTtMocdepHa BOJIOTICTh)
MPOBOJWJIM B MAapKOBOMY HACaJKEHH1 3a JIONOMOIOI0 KBA3IPETyJsIPHOI CITKU

(puc. 3.1). Ycboro Oyio 230 moBTOPHOCTEH KOXKHOTO IMOKa3HUKA.
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Pucynox 3.1 IMudposa momens penbedy Ta posTanryBaHHS TOYOK BiIOOpPY

mpo0
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[ozuis knacudikaiii rpynty 3a WRB: yopHO3eM KanbIli€BUM (CUITIKAaTHUIMA,
orneennid) [315]. HaiiBuma Ttouka penbedy (176 meTpiB Ham piBHEM MOps)
3HAXOJUTHCS B 3axiJHIA YacTUHI MapKy, a BHUCOTa pelibey 3MEHIIYETHCS B
HanpsMKy Ha cxif. [liBmenHuit kpait Oaynku JloBra 3HaXOAWUTHCS B IMIBHIYHO-
3axigHIA yacTuHI napky. banka Mae HaliHWwK4yy dacTuHy penbedy (153 metpu) B
Mexax mapky. TanbBer Oanku 3anOBHEHUN OyJIBEIBHUM CMITTSIM, a IPYHTOBUM
MIOKPUB TMPEJICTABICHUN TEXHO30JIOM. 3arajoM BHMIipIOBaHHS MPOBOAWIUCH Y 230
Toukax Bigoopy mpod. Y 2019 poili mpoBeaeHO PEKOHCTPYKIIO AUISHKH MapKy
omniero 2,8 ra [176]. Po6otu 3 peKOHCTPYKIiT TapKy BKIIOYATH TaKi MPOLIECH, SIK
BITHOBJICHHS MIMIOXIAHUX JIOPDKOK, BHUAAQJCHHS YarapHuUKiB Ta CTapux,
TIOIITKO/KEHUX JiepeB, oOpi3aHHS KpoH jaepeB. Ha MicIli BUIaIeHHX CTapux JepeB
Oynu BHUCAJKEH1 MOJIOA1 AepeBa. Takox Oyiud JEMOHTOBaHI CTapl rocroaapchKi
CHIOpY/AHM, SKI 3HAYHO TOTIPIIYBAJIM E€CTETUYHE CHPUHHATTS mapky. o
PEKOHCTPYKIii OyJ0 3adydyeHO TpaHCIOPT Ta OyIiBeNnbHY TeXHiKy. Poboru
IPOBOAMIUCS MPOTSATOM YCHOTO TEIIOTO MEPIOy POKY.

Koopaunatu Touok Bimbopy ¢ikcyBamu 3a momomorow GPS-mpuctporo.
Bincrans Mk Toukamu BigOopy npo6 cranoBuia 14,0 £ 0,28 M 1 BapiroBajia Bif
7,1 mo 31,0 m. Ha koxHi#t Touri Bimbopy mpod y panaiyci 5 meTpiB (ikcyBaim
nopoau nepeB. BuzHauanu mopony nepeBa, BUMIPIOBAJIM MOr0 BHCOTY Ta JlaMeTp

cToBOYypa Ha BUCOTI 1,3 MeTpa.

3.1 BumipoBaHHSI IPYHTOBHX Ta MiKPOKJIMATHYHUX BJIACTHBOCTEMH

Bonoricte rpyHTY BEMIiproBanu 3a gomnomoroio npuiany MG-44 (Ykpaina)
Ha rbuHi 5-7 cM. Kpok BuMiproBanHs npunagy ctanoButh 0,1 %, a moxmubka - 1
%. TemmepaTtypy rpyHTy B miapi 7-10 cM BumiproBanu nmudpoBUM TEPMOMETPOM
TC-3M (Ykpaina). Temneparypy moBitpsi Ta atMoc(epHy BOJIOTICTh Ha BUCOTI 1,5
M BHUMIPIOBAJIHU 3a JOMOMOTOIO Jiorrepa Temneparypu ta Bosorocti HUATO HE-
173 (KuTaii). Ycworo 0yno 230 MOBTOPHOCTEH KOKHOTO IMOKa3HUKA.

JIJIs BUMIpIOBaHHS €JICKTPOIPOBITHOCTI IPYHTY IN SitU BUKOPUCTOBYBaBCS

natuuk HI 76305 (Hanna Instruments, Woodsocket, RI). Lle#i matumk mnparroe
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pazom 3 moprtatruBHuM Tectepom HI 993310. Tectep oI1liHIOE 3arajibHY
€JIEKTPONPOBIIHICTh TPYHTY, TOOTO KOMOIHOBaHY HIpPOBIAHICTH MOBITPS, BOIAU 1
YaCTHUHOK IpyHTY. Pe3ynbratv BUMIprOBaHb NMpUIaay MPEACTaBICHI B OJUHHULSAX
KOHLEHTpaIlli cojii B IpyHTl, T00TO B I/1. IlopiBHsAHHS BuMmiptoBanb HI 76305 3

7a00paTOPHUMU JTaHUMH JO3BOJIUIIO OI[IHUTH KOE(IIEHT MepepaxyHKy OAMHUIIb

sk 1 1Cm/m = 155 mr/n [242, 336].

3.2 BumipoBaHHs 6ioMeTPUYHMX MapaMeTpiB cTOBOypa

Bucory naepeB BumiptoBanu ontudHuM BucotomipoMm SUUNTO "PM-
5/1520" (®dinngunis). Jdiamerp croBOypa aepeBa Ha BHCOTI 1,3 M BUMIpIOBaIU
mraHreHupkyiaeM Mantax Precision Blue Caliper 650 mm Haglof (IlIBerist) sik
CepellIHE 3HAUCHHS BUMIPIOBAHb Yy JIBOX NEPIECHIUKYISIPHUX HampsiMKax. JloBxuHa
KoJa JaiameTpa cToBOypa BuMiproBaiacs pysetkor Stanley Longtape Fiberglass 30
M X 12,7 MM, Koau JiaMeTp mepeBuiryBaB 650 MM, 3 TOJQIBIIUM OOYHCICHHSIM

3HAa4YCHHA z:iaMeTpa.

3.3 OuiHkKa pe;xuMy OCBTiJIEHHSI.

Ocsitnenicte Ha BucoTi 1,5 M BumiptoBanu mokcMmerpom RSE-174
(Himeuuuna).

CTpyKTYypy JA€pEeBOCTaHY Ta IHAEKCH IIPOITYCKAHHS CBITJIa Yepe3 KPOHY OyIio
OTPUMAHO 3 KOJIbOPOBUX (hoTorpadiii «pud’si4e OKO» 3a TOMOMOTOI0 TPOrPAMHOTO
3abesrmeueHdst Gap Light Analyzer (GLA) [114]. IliBcdepuuna ¢orosiiomka
CMapTPOHOM JT03BOJIMIIA IIBUIKO OI[IHUTH CTaH KPOHU JIEPEB Ta CBITIOBUN PEKUM
(puc. 3.2). IliBchepuuna ¢orositoMka cMapTPOHOM €  BIATIOBITHOIO
aNbTEPHATUBOIO  MiBcpepuuHiid  (poTo3hOMIII  TPaaWIIKHUMH  KaMepamH,
3a0e3neuyloun aHaJoTiuHI PEe3ylbTaTH 3a JOMOMOTOI0 IIBUIIOI Ta EMIEBIIOl
texHiku [59]. Bynu oriHeHi HaCTyIHI IHACKCH:

Bincotok BigkputocTi (BB) - 1e yacTka BiAKpUTOro HeOa, BUIAMMOIO 3-IIi
Kymnoiay KpoHH nepeB. Lleil iHIeKkc po3paxoBYEThCSA JUIIE 32 HAMiBCHEPUUHOIO

doTorpadiero 1 He BpaxoBYe BIUIMB HABKOJUIIHBOI TONorpadii.
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Pucynox 3.2 ®ororpadis KpoHU JAepeBOCTaHy, «pub'sue OKO» 3a

JoTIoMororo nporpamaoro 3ade3nedenus Gap Light Analyzer (GLA)

Kinerie LAI 4 (LAI4) - nie edeKTUBHHM 1HAEKC TUIOINI JIUCTS, IHTETPOBaHHUI
3a 3eHiTHUMH KyTamu Bix 0 10 60°[281].

Kimeie LAI 5 (LAIS) - ne edekTuBHHMIA I1HAEKC JUCTKOBOI IOBEPXHI,
IHTerpoBaHuii 3a 3eHiTHUM KyToM Big 0 mo 75°[305]..

Tpanc-psima (Dr) - 1me KUIbKICTP TpsIMOI COHSYHOI pamiamii, 1110
IPOIyCKA€ThCA HaBicoM, MoIb/M 2 d L,

Tpanc-gudysna (Df) - me kimbkicTh AUQY3HOT COHSYHOI pajiaiii, 110
NPOINyCKAa€ThCA HaBicoM, Moab/M 2 d L,

Tpanc-cymapra - 1e cyma TpaHC-TIpSMOI Ta TpaHC-Tudy3HOI pasmialii,

mous/M 2 d L.

3.4 CnekTpaJibHi iHA€KCH HA OCHOBI JaHUX TUCTAHUIAHOI0 30H1yBaHHS
VY 1mpOMy JOCHIIKEHHI BUKOPHUCTOBYBAJIHUCS 3HIMKHU CyIyTHUKa Sentinel-2,

3aBaHTaxxeHi 3 caiity Earth Explorer (https://earthexplorer.usgs.gov/) I'eonoriunoi
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ciyx6u CHIA (USGS) (I'eomoriuna ciyx6a (CILIA) Ta Ilentp manux EROS,
2000). 3HIMKH Oynu 3p0o0JIeHi 20 YEepBHS 2022 pPOKY
(LIC _T36UXU_A036526 20220620T084448, Cloud Cover = 0.00). IIpogykru
Level-2A, sxi € opropenbedHUM BiIOOpaKEHHSIM HIDKHBOI MeEXi aTtMmocepu
(BOA) B kaprorpadiuHiii reoMeTpii, OyJn 3reHepoBaHi 3a AOIOMOTrOI0 MpoLecopa
Sen2Cor  (https://step.esa.int/main/snap-supported-plugins/sen2cor/).  Crekrpu
cmyr Sentinel-2 Oyiu oTpuMaHi 3a JOMOMOIOI0 IHCTPYMEHTY €KCTpakilii B Habopi
IHCTpYMEHTIB mpocTopoBoro aHanizy B ArcGIS 10.8. Otpumani 3HaueHHs Oynu
noMHOXXeH1 Ha MacmTabHuit koedimieHt (0,0001), skuil BUKOPUCTOBYBABCS ISt
30epiraHHs JIaHHX.

HopwmanizoBanuii pizuunieBuit Beretaniianii injgexc (NDVI) € wyrnusum 1o
YUCTOT POAYKILi Ta TpaHcmipartii [257]:

NDVI = (b8 - b4) / (b8 + b4),

ne b8 - ommwxkHiN iHppadepBonuit aianazoH (0,78-0,90 um), b4 - yepBoHU
nianasoH (650-680 HMm).

HopmanizoBanuii  pizHunieBuit  iHdgpadepBonnit iHgekc (NDII) Oy
PO3p0oOICHHI TSI OIIHKK BMICTY BOAW B POCIMHHOCTI HA OCHOBI PI3HUIII BIOUTTS
ceitma B NIR ta SWIR nmianazonax momxuH xBwib [141] abGo HOpMmasizoBaHMiA
pizuuneBuii inaekc Bosorocti (NDMI) [312]. 3nauenns NDII konuBaroThes Bifg -1
70 1, a 3eJIeHa pOCIMHHICTh BUSIBISETHCS B Mexkax 3HaueHb Bix 0,02 mo 0,6. Uum
BUIIE 3HAYCHHS, TUM BUIUK BMICT Boau. NDII mmpoko BUKOPUCTOBYETHCS IS
MOHITOPHUHTY KPOHH JIEPEBOCTAaHYTa BUABIIEHHS CTPECY POCIMHHOCTI:

NDII = (b8 - b11) / (b8 + b11),

ne b8 - Oommwxkuil iHdpauepBonmit miamazon (NIR) (780-900 mm), bll -
KOPOTKOXBWILOBUH iH(ppauepBonwmii niamazod (SWIR1) (1570-1660 am).

[anexc po3sutky uepBoHoro kparo NDVI-1 (RE NDVI-1) po3paxoByBaBcs
3a popmystoro [313]:

RE NDVI-1 = (b6 - b4) / (b6 + b4),
ne b6 - yepBoHa kpaiioBa cmyra (730-750 um), b4 - uepBoHa cmyra (650-680

HM).
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[Hnexc po3suTky uepBoHOoro kparo NDVI-2 (RE NDVI-2) po3paxoByBaBcs
3a hopmyioro [313]:

RE NDVI-2 = (b7 - b4) / (b7 + b4),

ne b7 - uepBoHa kpaiioBa cmyra (770-790 um), b4 - uepBona cmyra (650-
680 HM).

3enenuit NDVI (GNDVI) nyxe uyrnuBuii a0 KOHIEHTpalii xJopodiry
[127]. GNDVI konuBaeTbes Bin -1 10 1:

GNDNI = (b7 - b3) / (b7 + b3),

ne b7 - dyepBoHa kpaitoBa cmyra (770-790 um), b3 - 3enena cmyra (540-
580 uMm).

[anexc moBepxueBux BoA cymi (LSWI) (abo HopmainizoBaHuil pi3HUIIEBUI
iHppavepronuii iHgekc) [156]. LSWI BukopucTtoBye iHppadepBOHUI [iana3oH,
AKUN € YYTIUBUM JI0 PIAKOT BOAU B KyJbTypl Ta ()OHOBOI BOJIOTOCTI IPYHTY, BiH
MOke OyTH I[IHHUM BHECKOM JJI1 OLIHKH TMOCYXM Ha modatky ce3oHy. LSWI
YYTJIIMBHH 10 BMICTY PiJIKOi BOJM B POCIMHHOCTI Ta IpyHTi [140]:

LSWI = (b8a - b12) / (b8a + b12),

ne b8a - OmmwxkHiK iHGpauepBorui mianazod (NIR) (0,86-0,88 um), bl2 -
KOPOTKOXBUJILOBUH 1H(DpadepBonuii qianazon (SWIR2) (2,10-2,28 um).

[anexe muctkoBoi moBepxHi (LAI) mMoxke OyTu 3aCTOCOBAHMM JJISI OIIHKH
3eneHoro LAI Ha AEKIIBKOX CLIBCHKOTOCIIOAAPChKHX AiisiHKax [98]:

LAI = (b5 - b4) / (b5 + b4),

ne b4 - e uepBona cmyra (650-680 Hm), b5 - yepBoHa kpaiioBa cmyra (700-
710 ™).

[anexc Hazemuoro xmopodimy MERIS (MTCI) € npunataum iHIEKCOM 7151
OliHKH BMicTy xyopodiny [95]. Bmepmre po3poOieHuid ajisi CIEKTpOMeETpa
cepennpoi po3ainbHoi 3matHocTi (MERIS):

MTCI = (b6 - b5) / (b5 - b4),

ne b4 - e yepBona cmyra (650-680 uMm), b5 - yepBoHa kpaiioBa cmyra (700-

710 uM), b6 - yepBoHa kpaiioBa cmyra (730-750 HM).
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3.5 CraTucTHYHi pO3paxyHKH

Po3paxyHOK ONMCOBOI CTATUCTHKM Ta MapaMeTpiB pPErpeciiHoi Mojeli
npoBoaMBCs B mporpamHoMy 3abesneuenHi STATISTICS [278]. Ilapamerpu
Bapiorpamu ouiHioBanucs B mnporpami ArcGIS 10.8. PiBens mnpocTopoBoi
3anexxHocti (SDL) OyB oTprmanuii 3 reocTaTUCTUKU ceMiBapiorpamu [70]:

SDL = 100% * Co / (Co +C1),

ne Co - epext camopojka Bapiorpamu, Ci - 4yacTKOBUM mopir. BigHomeHHs

<25% BKa3zye Ha CHJIbHY IPOCTOPOBY 3aJICKHICTb, BiJ 25 n0 75% - Ha momMipHy

IPOCTOPOBY 3aJIEXKHICTh, a >75% - Ha c1aOKy MPOCTOPOBY 3AJIEKHICTb.
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PO3/IL]1 4 EKOMOP®IYHUMN AHAJII3 CTPYKTYPU JEHJIPODJIOPU
ITAPKOBOI'O HACA/I’KEHHAA

4.1. ExoMop¢iynnii aHaJi3 NapKOBOI0 HACA’KEHHS

Exomopda po3kpuBae B3a€EMOBIJHOCMHU OpraHi3MIB 3 HAaBKOJHUIIHIM
ceperoBulIeM 1 BigoOpaka€ NPHUCTOCYBAaHHA OKPEMHUX BHUIIB POCIHH 0
HAWBAKJIMBIIIINX €JIEMEHTIB 010r€01eHO03Y: 10 (PITOIEHO3Y B IIJIOMY 1 10 KOKHOTO
13 CTPYKTYpPHHX €JIEMEHTIB €KOToly (TepMoTony, TelioTomy, TpodoToIy,
rirporomy, TepMoTomny) okpemo [2]. Cucrema skurreBux ¢opm (Oiomopad,
ekoMopd) OaszyeTbcs Ha mUpoKoMy dinocopcrkoMy dyHaaMeHTi. Pocnunau
JEMOHCTPYIOTh LUIUH Psii €KOJIOTTYHUX aMIUTITY/I, 1[0 BKAa3y€ Ha PI3HUM CTYIiHb
TOJIEPAHTHOCTI 0 YMOB HaBKOJIMITHBOTO CepefoBHINA. YacTo CIOCTEpIraeThes
KOpeJsiIis MK MOp(OJIOri€ro Ta afanTalli€ro. 3JaTHICTh POCIMHU MPOIBITATH B
HABKOJIUIIHROMY CEPEJIOBMINI € TPHUKIAIOM aBTOMATHYHOI  (pi310JI0TTUHOT
iHTEerparii, KoJu pociIrHa aganTyeThCA 1 B3aEMOJIE 3 HABKOJUITHIMUA (haKTOpaMH
3HAYHOIO0 MIpOIO aBTOMATHUYHO 1 BPOKEHUM YrHOM [69].

ExoMopdHuit ananiz € epeKTUBHUM IHCTPYMEHTOM JIJIsI aHAJI3y €KOJIOT14HOT
CTPYKTYpHU TPHUPOAHUX eKocucteM. ExoMopdHHI aHami3 Takok MOXKEe OyTH
3aCTOCOBAHUH ISl €KOJIOTIYHOT XapaKTePUCTUKH MTAPKOBUX TEPUTOPIN MicTa.

Mertoro nociaipkeHHs: OyJi0 BHSBICHHS BHIOBOTO CKIIAy JEPEBHUX MOPIT Ta
eKOMOp(IYHOTI  CTPYKTYpH JEpEeBOCTaHY B  MICBKOMY TIapKy  BEIIUKOTO
MIPOMHUCIIOBOTO METarojiCy CTEMOBOi 30HM Ta BHU3HAYEHHS iX EKOJIOTTYHUX
0COOJIMBOCTEH.

Beboro minm 9ac mocmipkeHHS TEpUTOpii mapky BusiBieHO 380 eK3eMIUIIPiB
JICPEeBHUX POCIHMH, M0 mpeacTaBistore 30 BumiB i3 15 pommu (tadm. 4.1).
Haituncnennimoro Oyna poxmna Salicaceae, mpencraBieHa BiChbMOMa BHJIAMH.
Ponuan Aceraceae Ta Malvaceae Oynm mpenacTaBieHI TphOMa BHUIAMHU KOXKHA.
Yorupu poaunu, a came Oleaceae, Fabaceae, Rosaceae Ta Ulmaceae, Oymu

mpeacTaBieHI JBoMa BujamMu KokHa. Pomunum  Adoxaceae, Betulaceae,
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Cannabaceae, Juglandaceae, Fagaceae, Moraceae, Sapindaceae i Simarubaceae
MaJii 110 OJTHOMY BHUIY.

Jominyrounmu BunaMu napky Oy Robinia pseudoacacia (93 exs., 24,5 %),
Acer platanoides (59 exs., 15,5 %) ta Acer negundo (47 ex3., 12,4 %). JloBomi
yrcenpHuMu Oyu Gleditsia triacanthos (23 exs., 6,1 %), Aesculus hippocastanum
(20 ex3., 5,3 %), Ulmus laevis (18 ex3, 4,7 %), Fraxinus pennsylvanica (16 exs.,
4,2 %), Populus deltoides (14 exs., 3,7 %), Morus alba (11 exs3., 2,9 %). 6 Buais
Oynu mpesncrtaBiieHl 6-10 ekzeMIusIpaMu poCiIvH, 9 BUIB HadidyBaidu Bix 2 10 5
ocoOmH, 1 6 BHIIB OynM MpEACTaBJICHI JHIIe OJHi€l0 pociauHo (Fraxinus
excelsior, Populus nigra, Populus x canadensis, Salix alba, Tilia X europaea, Tilia
amurensis). BigHOCHO HUX BH/IB MOKHA 3pOOUTH BHUCHOBOK, III0 BOHU MAalOTh

PU3UK 3HUKHYTH HAaHOJIMKYUM YaCOM.

Tabmums 4.1 - BunoBuii Ta KUTbKICHUN CKIa AeHAPODIOpH MapKy

YacrTka B
3arajibHil
IepBuHHMIt KinbkicTh
Poauna Buan KIJILKOCTI
reorpadiuHuii apeaJ 0CO0OMH
JAepeBHUX

pocauH, Y%.

Acer negundo L. [TiBHiuHA AMepHKa 47 12.4
Aceraceae  ["Acer platanoides L. €Bpona 59 15.5
Acer pseudoplatanus L. €Bpora 10 2.6

) Aesculus
Sapindaceae I'pemis 20 5.3

hippocastanum L.

Ailanthus altissima

Simarubaceae ) ) Kurait 8 2.1
(Mill.) Swingle
€Bpomna. 3axigHuii
Betulaceae | Betula pendula Roth ' 7 1.8
Cubip
Cannabaceae | Celtis occidentalis L. [TiBHiuHa AMepuka 4 1.1
Fraxinus excelsior L. €Bpora. Kaskas 1 0,3
Oleaceae

Fraxinus pennsylvanica | IliBaiuna Amepuka 16 4.2
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YacTka B
3arajibHii
IlepBuHHUMI KiabkicTs
Poxuna Buau KIIbKOCTI
reorpadiunuii apean | oco0uH
JAepeBHUX
pocauH, %.
Marshall
Gleditsia triacanthos L. | IliBniuna Amepuka 23 6.1
Fabaceae _ i
Robinia pseudoacacia L.| IliBHiuna Amepuka 93 24.5
) LlenTpanbHa Ta
Juglandaceae | Juglans regia L. 4 1.1
IliBaenna Asisa
Malus baccata Kagka3 2 0,5
Rosaceae ] €pona. brinsbkuit
Pyrus communis 2 0,5
Cxin
LlenTpansua €Bpona.
Moraceae Morus alba L. P P 11 2.9
CepenzeMHOMOD'st
€Bpona. [lenrpanbHa
Populus alba L. _ 3 0,8
Asis
Populus deltoids o
[liBHiuHa AMepuka 14 3.7
Marshall
) €Bpona. [lenrpanbHa
Populus nigra L. ' 1 0,3
A3ig
Populus nigra var.
) ) ) INimanai. 3axigaa Asisa 2 0,5
Salicaceae Italic Du Roi
Populus simonii
. ITiBHiuHa AMepHKa 6 1.6
Carriere
Populus x canadensis o
[TiBHIYHa AMepuKka 1 0,3
Moench
Salix alba L. €Bpora 1 0,3
€Bpona. [{lentpanbHa
Salix cinerea L. P ' P 2 0,5
Azis
entpanbpHa Ta
Fagaceae Quercus robur L. ' 9 2.4
Cxinna €Bpona
) €spona.
Adoxaceae | Sambucus nigra L. 4 1.1

CepenzemMHOMOD's




75

YacTka B
3arajbHii
IlepBuHHUMI KiabkicTs
Poauna Buan KiJIbKOCTI
reorpadiunuii apean | oco0uH
JAepeBHUX

pocauH, %.

Tilia amurensis Rupr. A3zii 1 0,3
Tilia platyphyllos Scop. €Bporma 6 1.6
Malvaceae
- €sporna. 3axiqHui
Tilia x europaea L. 1 0,3
Cubip
. €sporna. 3axiqHui
Ulmus laevis Pall. 18 4.7
Cubip
Ulmaceae
) ) €Bpona.
Ulmus minor Mill. 4 1.1
CepenzeMHOMOD'st

JlOoCTHiIDKEHHST  BUSIBWIIO, IO JEPEBOCTaH TMPEICTABICHUA MEPEBaKHO
danepoditamu (puc. 4.1.1). Cepen Ttpodomopd y HepeBocTaHi NEepeBakaroTh
meszotpodu (59,3%), nemo menme meratpodi (33,3%) ta omirorpodis (7,4%).
ExoMopdHa cTpykTypa 3a KUIBKICTIO OCOOMH CBIIUUTH MPO 3HAYHY MOIIUPEHICTH
meratpodiB (55,2%), BITHOCHO BUCOKY 4acTKy me3oTpodiB (41,9%) ta momiTHe
3HIKEHHA dacTku onirotpodiB (3,0%) (puc. 4.1.2). Cepen rirpomopd y
Haca/PKeHH1 Haiiouiblie mnepeBakanu Me3oditu (48,1%), nemo MmeHmow Oyna
gactka Mme3okcepodiTiB (33,3 %) ta kcepomesoditiB (18,5%). ['irpomopdna
CTPYKTYpa, AKIIO PO3MIBIAATH ii 10 BIJHOIIECHHIO IO KITBKOCTI OCOOMH, BKa3ye Ha
TE, M0 Me3okcepoditu € HaWOLIbIT momupeHuMu (45,3%), 3 MOMITHOIO YaCTKOIO
me3zo(ditiB (38,6%) 1 MOMITHUM 3MEHIICHHSIM 4YacTKH Kcepome3odiTiB. Cepen
reqioMopPHUX HaAWOUWIBII momupeHuMu Oynu cuuorenioditu (59,3%), Ttpoxu

MeHIe remioctiodiTiB (22,2%) ta remioditis (18,5%).




Climamorphes

(3

Hygromorphes

nPh 3.7%
Ph96.3%

Ms 48.1% KsMs 18.5%
S 46.1%

MsKs 33.3%

Polenochores

Trophomorphes

MgTr33.3%

OgTr7.4%

MsTr59.3%

Heliomorphes

HeSc 22.2%

He 18.5%

ScHe 59.3%

Diasporochores
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Anph 37% Anch 63%

Synz7.4%

Hdch 7.4%

Bal 3.7%
Ent 63% Bar 3.7%

>

Cenomorphes Termomorphes

Endz 14.8%

MgT 63%,

Ru 14.8%

Pr3.7%

Sil 81.5%

MsT 37%

Pucynox 4.1.1 ExomopdHa CTpyKTypa AEpEeBHHX HAca/DKEHb 3a KUIBKICTIO BHJIIB.
climamorphes: Ph — danepodit, nPh — wnanodanepodit; trophomorphes: OgTr —
omirorpop, MsTr — wme3orpodp , MgTr — wmerarpod; hygromorphes: MsKs —
Mme3okcepodit, KsMs — kcepomesodit, Ms — mezodirt; heliomorphes: He — remodir,
ScHe - cmwmoremniodir, HeSc — remiocmiodir; polenochores: Ent — enTomodinbHa
pociuHa (3amwiieHHs Komaxamu), ANph — aHemodinbHa pociuHA  (3aHICHHS
BiTpoMm).diasporochores: Anch — arnemoxop (pO3NOBCIOJIKCHHSI HACIHHS, IUIOIB 1 CIIOp
POCJIHH TIO MOBITPIO), Bar — 6apoxop (ocunaHHs TUI0IB 1 HACIHHS TUIBKH T TI€X0 CHIIH
TsokiHHs), Bal — Oamicra (miacopu po3kuMIarOThCS MPYKHUMH HIKKaMU TPU yaapax),
EpZ — emizooxopa (mepexin Ha MOBEPXHIO TBapHWH, Jiacriopu kuBy4i), EndZ — enmo3oi
(mepeHeceHHsT HaciHHS TBapuHAMHU Ticias Dki Ta gedekanii), SynZ — CcHH300X0p
(mepeHeceHHsT TBapUHAMHM IUIOMIB POCIIMH TpW 30MpaHHI HUMH 3amaciB); cenomorphes:
Ru - pynepanru, Pr — nparantu, Sil — cineBanTH; termomorphes: MgT — meratepmu,
MsT — me3oTepmu.
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Posrnsin remioMoppHOT CTPYKTYpH 3a KUIBKICTIO OCOOMH CBITYUTH IIPO
3HauHe mnepeBakaHHs cuioremioditiB (53,4 %) Tta remoditie (38,6%), 110
CYNPOBOJIKYEThCSA 3MEHIIEHHSIM 4YacTku remiocuioditiB (8%). Cepen uenomopd
HalOUIblIe TomupeHHsT Manu cwibBanTu (81,5%). KinbkicTs pynepaniB Oyina
3HayHO MeHmow (14,8%), a Takox mpatanTiB (3,7%). IIlo cTocyeThCs KUTBKOCTI
0COOMH, TO MOMITHO 3pociia YacTKa pyAepajiB B yrpyHoOBaHHI, sIka CTaHOBUTh
46,3% Bin 3aranbHOi KUIbKOcTi. Cepen TepmMomop(iB HalOLIbIIE MOIIUPEHHS
manu merarepmu (63,0%). 3 ypaxyBaHHSIM KUIBKOCTI OCOOMH BKa3yeThbCsl Ha
30UIbIIeHHsT YacTku Me3otepMiB  (72,9%). Cepena mnuikodopiB HaHOUIbILY
KUIbKiCTh Masii eHToMOoun (63,0%). 3 ypaxyBaHHSM KUIBKOCTI OCOOMH YacTKa
miei exomopdu mie Oirbma (84,1%). Cepen AiaciopoXOpoBHX HAMOUTBII
nomrpeHuMu Oy aneMoxopHi pociuau (63,0%). Tlpu 00Ky KITBKOCTI OCOOMH

BKA3Y€ThCS HAa 3HaYHE 30UIBIIICHHS YaCTKH OAJTICT.
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Climamorphes Trophomorphes

MgTr 55.2%,

nPh 1%
Ph 99% OgTr3%

w

MsTr41.9%

Hygromorphes Heliomorphes

He 38.6%

Ms 38.6%

KsMs 16.1% HeSc 8%

MsKs 45.3% ScHe 53.4%

Polenochores Diasporochores

Anch 52.9%,

Anph 15.9%

Synz2.1%

Hdch 6.2%
Ent 84.1%

Endz 4.6%
Bar 4.8%

»

Bal 29.4%

Cenomorphes Termomorphes

Ru 46.3%

MgT27.1%

Pr2%

»

MsT72.9%
Sil 51.7%

Pucynox 4.1.2 ExomopdHa CTpyKTypa JEepeBOCTaHy 3a KUIBKICTIO OCOOMH.
climamorphes: Ph — danepodit, nPh — wnanodanepodit; trophomorphes: OgTr —
omirorpop, MsTr — wme3otpodp , MgTr — wmerarpod; hygromorphes: MsKs -
Mme3okcepodit, KsSMs — kcepomeszodit , Ms — me3zodir; heliomorphes: He — remiodir,
ScHe - cmwmoremniodir, HeSc — remiocmiodir; polenochores: Ent — enTomodinbHa
pociuHa (3amwiieHHs Komaxamu), ANph — aHemodinbHa pociuHA  (3aHICHHS
BiTpoMm).diasporochores: Anch — anemoxop (pO3NOBCIOJIKCHHSI HACIHHS, IUIOIB 1 CIIOp
POCJIHMH TIO MOBITPIO), Bar — 6apoxop (ocunaHHs 1I0MIB 1 HACIHHS TUIBKH i TI€X0 CHIIH
TsokiHHs), Bal — Oamicra (miacmopu po3kuIarOThCS MPYKHUMH HIKKaMU TIPU yaapax),
EpZ — emizooxopa (mepexin Ha MOBEPXHIO TBapHWH, Jiacriopu kuBy4i), EndZ — enmo3oi
(mepeHeceHHs HACiHHS TBapuHAMH TMichs DKi Ta pgedekarii), SynZ — CHH300X0p
(mepeHeceHHsT TBapUHAMHM IUIOMIB POCIIMH TpW 30MpaHHI HUMH 3amaciB); cenomorphes:
Ru - pynepanru, Pr — nparantu, Sil — cineBanTh; termomorphes: MgT — meratepmu,
MST — me3oTepmu.
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JlepeBHUII TIOKpUB NapKOBUX HACA/UKEHb IPEACTABICHUN  BUCOKUM
PI3HOMAHITTAM BHJIB POCIMH, IO XapaKTEPU3YIOThCS PI3SHUMHU EKOJOTTYHUMU
ajanTalisiMM /10 YMOB CE€peloBUIIA ICHYBaHHSA. EKOJIOriYHE pI3HOMAHITTS €
OCHOBOIO JUIsl PO3BUTKY CTIMKOCTI BHJIB [0 MIHJIMBUX YMOB CepeIoBHUIIA
ICHYBaHHS SIK y JIOKQJILHOMY KOHTEKCTI, TaK 1 B yMOBax IJI00aIbHO1T 3MIHU KJIIMATy
[89].

Cnig  3a3HauuTH, 10 pealli3oBaHa  Hillla  3alOBHEHA  IEPEBAXHO
eHTOMOUIBHUMH TOpoJaMHu JepeB. lleit acmekT miaKpecioe BaXKJIMBICTh
NapKOBUX HACAPKEHb SK LEHTPY OIOpI3HOMAHITTA. MICbhKI MapKU TaKOX CHij
po3rnanatd sk pedyriymMu Ui MOMIMPEHHS PI3HOMAHITHUX (PayHICTHYHUX
KOMIUIEKCIB B 1HIINI paloHW MicTa. Y KOHTEKCTI MapKy SK TPOCTOpPY s

Bi}IHO‘{I/IHKy KOMax CJIi)I PO3MAIATH TAKOXK AK €CTCTUYHUM q)aKTOp.

4.2. ExoyioTiYHA XapaKTepUCTHKA JepeB NAPKy

[TapkoBi Haca/KeHHS € E€JEMEHTOM MIChKHX EKOCHCTEeM, 1o 3abe3redye
IMUPOKUN CHeKTp (GYHKIIA — BiJ MOKpAIIeHHS MIKPOKIIMAaTHYHUX YMOB 0
30epekeHHsT 0l0pi3HOMaHITHOCTI. BuBYeHHS ckiamy AEpeBHUX TMOpPIA, iX
€KOJIOTTYHHMX XapaKTePUCTHK Ta 3JJaTHOCTI aIalTyBaTHCS 10 YMOB ypOaHI30BaHOTO
CepelIOBHINA € KIIOYOBUM 3aBJaHHSAM I 3a0€3MEeUYeHHsI CTajJoro pO3BUTKY
3€JICHUX 30H.

R. pseudoacacia — HalOUTbI THIIOBUI MPEACTABHUK MApKOBOTO HACAKCHHSI.
3adikcoBano 93 3HaAXiAKM MBOTO BHIY, IO CTAaHOBUTH 24,5% Bim 3araiabHOI
kiutbkocTi  (Qikcarii. ILlet Bum € danepoditom, omrorpodHO-MeraTpoPpHOIO
POCIMHOIO, 3aTHOIO MEMNIKATH Ha 3aCOJICHHX TIPYHTaX 1 MEPEHOCHTH TPUBATY
nocyxy abo HaaMipHY BoJioricTh [68]. JlepeBo moTpedye moMipHUX TeMIIepaTyp Ha
BKOJIMIITHROTO ~CepelioBHINAa Ta € BHUMOriuBUM g0 cBitna [108]. Bux €
eHromoditom. lle anBeHTMBHMI BuI, pojaoM 3 IliBHiuHOI Amepuku [174].
G. triacanthos Takoxx € ujneHoM cimeiicTBa Fabaceae. BaThKIiBIIMHOIO BHAY €
[liBHiyuna Awmepuka. lle nepeBo MOMIpHO BUOAriMBE [0 MOXUBHUX PEUOBUH

IPYHTY, 700pe MEePEeHOCUTh TPUBANY MOCYXY Ta HaJMIpHE 3BOJIOKECHHS, BUMAarae
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MOMIPHOI ~ TeMIlepaTypd  HAaBKOJMIIHBOIO  CEPEJOBMINA,  CBITJIOJIOOHE,
eHToModiibHe Ta aHemoxopHe. byno 3adikcoBano 23 0coOMHU IILOTO BUIY, IO
CTaHOBUTH 6,1% BiJ 3aragbHOI KUTBKOCTI (DiKCAIlIH.

Hepea pomy Acer cranoBuiaun 30,5% Big 3arajgbHOi  KUIBKOCTI
3apeecTpoBaHMX 0coOMH. JIBa BuaM 1boro poay € MmicueBumu (A. platanoides i
A. pseudoplatanus), a A. negundo e inuBasiitnuM. A. platanoides - danepodir,
meratpod. lleit Bux go0pe mNEepeHOCUTh MIABUILEHY BOJIOTICTh, MOTpPEOye
NOMIPHUX  TEMIIEpaTyp  HABKOJHWIIHBOTO  CEPEAOBWINA,  TIHBOJIOOHHH,
eHTOMO( IbHUM, aHEMOXOPHUH Ta HeMopalibHH. Becboro Oyno 3apeectpoBano 59
JepeB, M0 CTaHOBUTH 15,5% Bij 3aranbHOl KUIBKOCTI 3apeecTpPOBAHHMX JIEPEB.
A. pseudoplatanus Ttakox € MeraTpoHHM BHIOM, SKHH MOXE BHUTPHUMYBATH
HaJMIPHY BOJIOTIiCTh 1 BHCOKY TEMIIEpaTypy HaBKOJIMITHBOTO cepeioBuina. llei
BUJ TIHBOBUTpUBaAINH. byno 3adikcoBano 10 nmepeB 11bOro BUAY, 11O CTAHOBHTH
2,6% Bi 3arajbHOT KUTBKOCTI JIEPEB.

A. negundo - agBeHTUBHUH BH, 0 MOXOAUTh 3 [liBHIUHOT AMepuKHu Ta OyB
iHTponykoBaHu B YKpainy B 1809 pori B OCHOB'STHCbKOMY aKJIIMaTU3AI[IHHOMY
cany B. Kapasina [150]. JlepeBo moMipHO BHOIpKOBE IO MOXHBHHX PCUOBUH
IPYHTY, J0OpEe MEpPEeHOCUTh TPHUBAILY IOCYXY, BUMAara€ MOMIpHOI TeMIiepaTypu
HABKOJIUIIIHROTO CEPEJIOBHINA, TIHBOBUTpHBAIEC 1 € eHTomModiioM. Beboro Oyio
3acdikcoBaHo 47 nepes, 10 CTaHOBUTH 12,4% Bij 3arajibHOi KUTBKOCTI OCOOHH.

B. pendula 6ymo neGararo. Lleit Bum € omirotpodom, 31aTHUM MEPESHOCUTH
HAJMIpPHY BOJIOTICTh 1 BHCOKY TEMIIEpaTypy HABKOJHUIITHHOTO cepeaoBuiia. Bin
JOCHUThH CBiTIOMOOMBHI. barbkiBmnHoO BUay € €Bpona i 3axiguuit Cubip. Bun
Fraxinus OyB mpencrarieHuii 1soma Buaamu. Bug F. excelsiore mpeacraBHuKOM
npupoHoi ¢uiopu periony, a F. Pennsylvanica € axBeHTUBHUM BHJOM, IO
noxoauth 3 IliBHIUHOT Amepuku. AnBeHTHBHHME Buj F. pennsylvanica 3mauno
CTIMKIIUK 10 MICBKHX YMOB, TOMY 3yCTpidaBcsi HabaraTo JacTiie, HiK MICIIEBHMA
Buja F. excelsior, Bin, mBHaIIe 3a BCe, € 3aJMIIKOM IPHUPOIHOIO JTyOOBOIO JICY,
o icHyBaB Ha Micui mapky. P. communis, U. laevis, U. minori Q. robur taxox

MOB’s13aH1 3 OCEpeAKaMH MPUPOJHOI POCIMHHOCTI, AKI 3aJuIIuiauca B napky. Lle
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TUIIOB1 TMPEJICTaBHUKU CTENOBUX JiciB. Ciif TakoXX 3a3HAYUTH, IO € OKpeMi
O0COOMHM LIMX BHJIB, AKI 3HAYHO CTaplli 3a yac 3acHyBaHHs napky. Llg 3Haxigka
MIATBEPIXKYE TINOTE3y MPO HASBHICTh HA TEPUTOPIl MAPKY 3AJIMILKIB MPUPOTHUX
1yOOBHX JICIB.

Pin Populus npencraBnena B mapky 3HAYHUM PI3HOMAHITTSM, K€ BKITIOYAE SIK
MPEJCTAaBHUKIB MiCIIeBOi (Jopu, TaK 1 aJABEHTUBHI BHAM a00 JEeKOpaTHUBHI
pisHoBuaM. JlBa BHMOW MpeACTaBisAOTh npupoaHy dvactuny ¢uopu (P. alba,
P.nigra). Ili Bumm, sx i Bumu poxy Salix, 30cepemxeHi B TaiabBe3i Oakw,
pO3TalIOBaHOI B MeXaxX MapKy. YTPYNOBaHHS [WUX BHUIIB CIiJ BiJHECTH MO
3QJIMIIKIB T1APOPUIBHUX YIrPyNOBaHb MPUPOJHOTO POCIUHHOTO MOKpUBY. IHII
aJIBCHTUBHI BUJM a00 JEKOpaTHBHI COPTH BHCADKCHI B IMapKy IITYYHO, TOMY
HalyacTile 3yCTPI4aroThCsl B 30H1 HAWO LTI YacTOTO BIMOYMHKY MapKy.

Hepea poay Tilia (T. europaea, T. amurensis, T. platyphyllos )
3yCTpIUalOThCS B TMApKy JUINe Ha onaHid jokarii. [IpeactaBHUKH THOTO poOAY
MaloTh 3HAYHUM JEKOPATUBHHUM Ta MICHE3MIHHUI MOTEHIall, TOMY IUPEKIIis
napky TIIOBUHHA TIEPErJISHYTH CTpaTerito y cdepl JepeBHUX KYyIbTyp Ta
PO3IJISSHYTH MOXJIMBOCTI 30UIBIICHHS MpEeACTaBHUKIB Buay Tilia B mapky. A.
hippocastanum OyB BiZHOCHO MOIIMPEHUH y MapKy. BaTbKIBIIMHOIO BHAY €
I'penisi. Hamu 3adikcoBano 20 aepes, 1m0 cTaHOBUTH 5,3% BiJl 3araJibHOT KTBKOCTI
sanuciB. Catostomus occidentalis 0ys oguauunuM Bumagkom. llelt Bux moMipHO
BUMOTJIUBHUH 10 TIO)KUBHOCTI TPYHTY, 3AaTHHI MEPEHOCUTH HAAMIPHY BOJOTICTH 1
BHCOKI TeMIlepaTypd HaBKOJHWIIHbOro cepemoBuima. C. occidentalis -
TIHBOBUTPUBAIMM BHJ, SKUA TOXOAWTH 3 IliBHIYHOT AMepukd. ATpPECHBHHM
iHBasuBHUM BHaOM € A, altissima, mo moxoauth 3 Kwurar. lleit Bum myxe
€KOJIOTIYHO TUTACTUYHHM 1 Ma€ 3HAYHUN MOTEHITIaM Il CIIOHTAHHOTO MOIITUPEHHS.

ExomopdhHmii aHami3 A03BOJISE BU3HAYUTH EKOJOTIYHI XapaKTEPUCTUKHU
exocrcteM [334]. ExomMopdHi CIeKTpH 3a KUIBKICTIO BHJIB 1 KUTBKICTIO OCOOWH
MaroTh CBOE crienirdiune TaymadeHHs. [IopiBHSHHSA 1BOX CIIOCOO1B MPEICTaBICHHS
€KOMOP(HOI CTPYKTYpH JO3BOJISIE POTISHYTH JUHAMIYHUI aclekT y (opMyBaHHI1

nepeBoctany. ExkoMopdHMil  crnekTp 3a  KUIBKICTIO BHMJIB  BKa3zye Ha
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XapaKTEPUCTUKHU MOTEHIIMHOT €KOJOTTUHOT Hillll, TOJ1 SIK eKOMOPGHUM CHEKTp 3a
KUIBKICTIO OCOOMH BKa3y€ Ha XapaKTEPUCTUKH peanli30BaHOI €KOJIOIIYHOI HIMIl.
TakuM 4MHOM, MOPIBHSAJIBHUN aHaAMI3 JBOX CIOCOOIB MPEACTaBICHHS €KOMOP(PHOI
CTPYKTYpHU CBITYUTH PO T€, IO Merarpou MarOTh 3HAYHO Kpalli yMOBHU
MIPOKMBAHHS B MAapKy, HDK MPEJACTAaBHUKU IHIIUX JEpeBHUX TpodiuHux rpym. Lle
CBITYHUTH MPO BUCOKY POJIOUICTh IPYHTIB MApKy Ta Mpo Te, MO s HOpMyBaHHS
ACOPTUMEHTY JIepEB MapKy MOYKHA BUKOPUCTOBYBATH JIOCUTH BUMOTJIUBI JI0 PiBHS
POIOYOCTI IPYHTY MOPOJU. AHAIII3 IEPEBOCTaHY MOKA3YeE, 1110 HABKOJHUIITHI YMOBH
OUTBII CHOPUATIMBI Il OUIBII MOCYXOCTIMKUX MOPiA JIepeB, HLK Al Me30(iTiB.
Cnin 3a3Ha4uTH, M0 ME30ITH € HAWOLIBII TUMOBUMHM IMPEICTABHUKAMH JIICOBOT
dopmariii. Crenu Ta TOXIAHI BiJ HUX IITY4YHI JIICOMAPKOBI HACAKCHHS
XapaKTEePU3YIOThCA Je(MIIUTOM BOJIOTH. PesynbTat ekoMop(idyHOTO aHajizy
miATBEPKYIOTh 11e. OueBWIHO, IO CTIMKICTh JACPEBHUX TMOPIA A0 ACIUTY
BOJIOTH € BaXJIUBUM KpUTEpieM (GOpMYBaHHS aCOPTUMEHTY ACPEBHUX MOPL TapKy
B ME€XaX CTEMOBO1 30HU.

B Mexax mociipkyBaHOTO TapKy CBITJIONIOOHI BHUAU JIEMOHCTPYIOTH
nepeBaXaHHs HaJa TIHbOBUTpUBaIMMHU. Lleil pesynpTaT npuBepTae yBary o
HEJIOJIKIB y (OopMyBaHHI JEPEBHOIO ACOPTUMEHTY Ta MOAAIBIIOI TPAEKTOPii
o3enieHeHHs mapky. OCBITJIeHa CTPYKTypa MapKy JOopedyHa B JEAKUX MICLAX, alie
MOBHUHHA TIOETHYBATHUCS 3 MICI[IMH 3 TIHUCTUMHM 1 CHUIBHO 3aTIHCHUMH CBITJIOBUMH
cTpykrypamu. OYeBUIHO, WO NHUTAHHS ONTHUMAIBHOI CBITIOBOI CTPYKTYpH
MApKOBOTO HACA/PKCHHS TOTpeOye TMOMAIBIIOTO BHUBUYEHHSA [IJII CTBOPEHHS
MaKCUMaJIbHO €(DeKTUBHUX MPAKTUYHUX PEKOMEH/IAIIIMN.

besymoBHO, mpoOiema CBITIOBOTO pEXUMY TICHO TOB'S3aHA 3 SBHIIEM
30UTBIIICHHST YaCTKU PYJAEPATbHHUX TMOPIA Yy CTPYKTYpi MapKOBOTO HACAIKCHHS.
PynepanbHi pocinuHN MEMOHCTPYIOTHh 3/IaTHICTH J0 MIBUAKOTO pocTy. [loTeHrian
3pOCTaHHS PYIAEPAIbHUX BHIIB JyXke J00pe BUABISETHCS B YMOBaxX BHCOKOI
poarodocti rpyHTy. TpodomMopdHuii aHani3 mokaszaB, IO IPYHTH MHapKy 37aTHI
3a/I0BOJILHUTH  TOTpeOu MeratpopHux mopig JaepeB. llBuiake 3pocTtaHHs

pyacpajlbHuUX BI/II[iB MOXE MaTHu IICBHC IMTO3UMTHBHC 3HAYCHHA Ha paHHiX crariax
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ICHYBaHHS MMapKy JUIsl IUBUJKOIO CTBOPEHHS CIIPUSATIMBOrO JICOBOTO CEPETOBUILA.
[IpoTte npu noxanbIOMy BEICHHI NAPKOBOI0 HACAIXKEHHSI CJIiJl 3BEPHYTHU yBary Ha
HEOOXIAHICTh 3aMIHM PYyJI€palbHUX JEPEB Ha MPEACTaBHUKIB MicLIEBOI (pyiopH, K1
€ OUIbII eCTeTMYHMMM Ta 3JaTHUMHU TpPUBAJILIE Ta MOTYXKHIIIE BIUIMBATH Ha

MIKPOKJIIMAaTUYH1 YMOBH TEPUTOPIi apKYy.

BucHoBku 10 po3ainy 4

1. lennpodnopa pekpeaniiinoi 30Hu boTtaHiyHoro caay JIHIMpOBCHKOTO
HaI[lOHAJIbHOTO YyHiBepcuTeTy iMeHi Omnecs ['onwapa npeacrtaBnena 30 Bumgamu
JIEPEBHUX POCIMH, IO Halexarh a0 15 poaud. Haitbinpima KiabKICTh BUIIB - Y
poauni Salicaceae (8 BumiB). Pomunu Adoxaceae, Fagaceae, Moraceae,
Juglandaceae, Betulaceae, Simaroubaceaec Tta Sapindaceae mnpencraBieHi IO
onHomy Buay. Jlominyrounmu Buaamu B mapky € Robinia pseudoacacia, Acer
platanoides ta Acer negundo.

2. EkomopdHUl aHami3 103BOJIsS€E BU3HAYUTH €KOJOTIUHI XapaKTePUCTHKU
JIEPEBOCTAaHy IMApPKOBHX HacaJKeHb MicTa. EkoMopdHuUil aHami3 CBIIYUTH MPO
BUCOKHH PpIBEHb POJIOYOCTI IPYHTY, IO CTBOPIOE CHOPUSTIUBI YMOBU JUIS
meratpodiB. PexxuM BOJOrocTi mapky € OUIBII CHOPHUATIMBAM JUISL  OLIBII
MOCYXOCTIMKUX JIEPeBHUX TMOpiA, HDK mia Me30¢iTiB. CBITIONMIOOHI BHIH
JEMOHCTPYIOTh TIEpeBaKaHHS HaJ TIHBOBUTPUBAIUMHU B MEXaX TOCIHIIKYyBaHOTO
MapKy.

3. [lepeBaxkanHsi pyaepaibHUX BUJIB y JEPEBOCTaHI MAPKy € TPUBOKHUM
CUTHAJIOM, SIKMM BKa3ye€ Ha HEOOXITHICTh ONTHUMI3AIlll CUCTEMHU YIPABIIHHSI
MTAPKOM.

4. HacamxeHHS TapKy BUKOHYIOTh BXKIWBY (YHKIIIO MATPUMKA
010J7I0TIYHOTO PI3HOMAHITTS TBAPUHHUX YIPYHOBaHb, MPO IO CBIMYUTH BHUCOKA

JacTKa eHTOMO(DITBHUX BUIIB Y CKJIa/1 IE€PEBOCTaHY.
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PO3/ILJ1 5 IPOCTOPOBI BAPIAIIIL CTPYKTYPH POCJIMHHOI'O
YI'PYIIOBAHHA

5.1. Pi3HOMAaHITTH NaPKOBOI0 HACA’KEHHS

3HayHa  KUIBKICTb  HAYKOBOi  JIITepaTypu  MNPUCBAYEHA  BHUBYECHHIO
TOPU30HTAIBHOI CTPYKTypu mnpupoanux JjiciB [333], Tomi sk mpobOiaema
TOPU30HTANBHOI CTPYKTYpPH MAPKOBUX HACaKeHb BHBYEHA HEJOCTATHBHO. ToMy
METOI0 JTAHOTO JOCIHIUKeHHS OyJIo BHSIBUTH BHUJAOBE 0ararcTBO pI3HHX SIPYCIB
NapKOBUX HACAJKEHb, PO3KPUTU OCOOIMBOCTI BapllOBaHHS CTPYKTYPU POCTUHHUX
yIrpyNoOBaHb HA PI3HUX MPOCTOPOBUX PIBHIX, & TAKOXK OLIIHUTH BIUIUB JE€PEBOCTAHY
NapKOBUX HACA/KEHb Ha MIJCTUIKY Ta TPaB'SHUU ApyC MapKy.

VY nepeBHOMY sipycCi MApKOBOTO HacaJKeHHs HaligyBasiocsi 30 BUIIB pOCIHH
(rabn. 5.1.1). Haiinommwmpenimumu Bugamu € Robinia pseudoacacia L., Acer
platanoides L., Acer negundo L., Gleditsia triacanthos L., Aesculus
hippocastanum L., Populus carolinensis Moench. CmiBBinHoIeHHs aucmepcii 10
CepeHbOr0 MoKa3ano, o 13 BuaiB aepeB Oyiau BUIAJKOBUM YHHOM PO3MOJLICHI
1o mapky, a 14 BuaiB Oynu arperobati. KibKicTh IepeB EBHOTO BUY Ha JTUISHIT
Ta BIJHOLIEHHS JUCHEpCli 0 CEepelHbOTO 3HAUEHHS IO3UTUBHO KOPEIIOIOThH
(xoedimient panroBoi kopensmii Cripmena cranoBuB 0,61, P < 0,001). Taxum
YMHOM, YMCJEHHI BUAM JEpPEB JIEMOHCTPYIOTh TEHACHIII0 10 arperoBaHOro

PO3MOJIUTY B MEXaX MapKy.

Tabmums 5.1.1 - OnucoBa cTaTUCTHKA YUCEITBHOCTI BUJIIB Y AEPEBOCTaHI Ta

HTICKY
o Cepensne, CniBBIIHOLICHHS
KutbkicTh ) ]
Buu 0COOMH Ha Hucnepcis Jcriepeii 10
0COOMH ‘
NpoOHY JUISHKY CEPEIHBOTO
epesocran
Acer negundo L. 67 0,291 0,522 1,79
Acer platanoides L. 116 0,504 1,046 2,07
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Cepenne, CriBBiHOIIIEHHS
KinbkicTh
Bunu 0COOMH Ha Hucnepcis JUCTIepCii 10
0COOMH '
npoOHY JUISHKY CEPEHBOTO
Acer pseudoplatanus L. 15 0,065 0,105 1,61
Aesculus
) 29 0,126 0,207 1,64
hippocastanum L.
Ailanthus altissima
) ) 16 0,070 0,179 2,57
(Mill.) Swingle
Betula pendula Roth 12 0,052 0,102 1,96
Celtis occidentalis L. 4 0,017 0,017 0,99
Fraxinus excelsior L. 1 0,004 0,004 1,00
Fraxinus pennsylvanica
19 0,083 0,111 1,34
Marshall
Gleditsia triacanthos L. 37 0,161 0,284 1,77
Juglans regia L. 4 0,017 0,017 0,99
Malus domestica
2 0,009 0,009 1,00
(Suckow) Borkh.
Morus alba L. 18 0,078 0,151 1,93
Populus alba L. 3 0,013 0,013 0,99
Populus deltoides W.
25 0,109 0,176 1,62
Bartram ex Marshall
Populus x canadensis
1 0,004 0,004 1,00
Moench
Populus nigra L. 3 0,013 0,013 0,99
Populus nigra var.
italica (Moench) 1 0,004 0,004 1,00
Koehne
Populus simonii
) 10 0,043 0,085 1,97
Carriere
Pyrus communis L. 2 0,009 0,009 1,00
Quercus robur L. 8 0,035 0,034 0,97
Robinia pseudoacacia
. 177 0,770 1,410 1,83
Salix alba L. 1 0,004 0,004 1,00
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R Cepenne, CHiBBiIHOILIEHHS
Bunu ocotu 0COOMH Ha Hucnepcis JUCTIepCii 10
npoOHY JUISHKY CEPEHBOTO
Salix cinerea L. 2 0,009 0,009 1,00
Sambucus nigra L. 6 0,026 0,052 1,98
Tilia amurensis Rupr. 1 0,004 0,004 1,00
Tilia platyphyllos
subsp. cordifolia 12 0,052 0,111 2,12
(Besser) C.K.Schneid.
Tilia x europaea L. 1 0,004 0,004 1,00
Ulmus laevis Pall. 19 0,083 0,085 1,03
Ulmus minor Mill. 4 0,017 0,017 0,99
Mipaicox
Acer campestre L. 8 0,035 0,034 0,97
Acer negundo L. 34 0,148 0,354 2,39
Acer platanoides L. 309 1,343 15,633 11,64
Acer pseudoplatanus L. 11 0,048 0,081 1,69
Celtis occidentalis L. 4 0,017 0,035 1,99
Crataegus fallacina
Klokov 3 0,013 0,013 0,99
Euonymus europaeus . 0.004 0.004 100
Fraxinus excelsior L. 2 0,009 0,009 1,00
Gleditsia triacanthos L. 3 0,013 0,013 0,99
Juglans regia L. 8 0,035 0,051 1,47
Ligustrum vulgare L. 1 0,004 0,004 1,00
Morus alba L. 6 0,026 0,026 0,98
Prunus spinosa subsp.
dasyphylla (Schur) 1 0,004 0,004 1,00
Domin
Robinia pseudoacacia L. 16 0,070 0,161 2,32
Sambucus nigra L. 30 0,130 0,236 1,81
Ulmus laevis Pall. 7 0,030 0,038 1,26
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VY miamicky BusBieHO 16 BuaiB pocnuH. Cepel HUX HaWNOMIMPEHIIMMU
Bugamu Oyiu Acer platanoides L., Acer negundo L. Sambucus nigra L., Robinia
pseudoacacia L., Acer pseudoplatanus L. BusBiieHno, mo 8 BHIiB PO3MOILICHI 110
TEpUTOPIl MapKy BUIAJKOBUM YMHOM, a 8§ BHU/IB MAIOTh arperoBaHUM PO3MOJILI.
KinbKicTh BUAIB, K1 3yCTPIYalOThCS B MIJITICKY, Ta CHIBBIAHOIIEHHS TUCIIEPCIi 10
CEPEIHbOTI0 MO3UTHUBHO KOPENIOI0Th (KOoe(IIeHT paHroBoi kopensuii CripMeHa
cranoBuB 0,64, P < 0,002).

VY tpaBoctoi BusBiacHO 99 BuaiB pociaud, 3 Hux Chelidonium majus L.,
Violao dorata L., Impatiens parviflora DC., Parthenocissus quinquefolia (L.)
Planch., Geum wurbanum L. predominated (ta6ma. 5.1.2). CmiBBigHOIICHHS
JUCTIepCii 10 cepeTHbOTo JIJIsk BCiX BUAIB OyJI0 3HAYHO MEHIIE OJUHUIII, 110 BKa3ye

Ha PIBHOMIPHUNA MPOCTOPOBUI PO3MOALIL.

Tabmums 5.1.2 - [TapameTpu 6eTa-po3no iy Ta OMIHKH CEPEIHBOTO Ta
JUCIIepCii, a TaKOXK OYTCTPEN-OIIHKH JIOBIPYOT0 1HTEPBATY JIJIsl MPOSKTUBHOTO

MOKPUTTS TPaB’ SHUCTUX POCIUH

JoBipunii
Cepenne, IHTEpBa,
[Tapamerpu CuiBBimHOIIE
0coOuH oci0 Ha
dbopmu HHS Iucrepcii ]
Bunu Ha Hucnepcis BUOIPKOBY
bi (6]
npoOHy AUITHKY
CEpPEHBOTO
AUIHKY 25 | 97,5
a p
% %
Acer campestre L. 0,006 | 4,35 0,14 0,03 0,21 0,00 | 0,38
Acer negundo L. 0,039 | 4,91 0,79 0,13 0,16 0,38 | 1,33
Acer platanoides L. 0.281 | 5,80 4,63 0,62 0,13 3,66 | 5,68
Acer  pseudoplatanus
L 0,004 | 8,98 0,04 0,001 0,03 0,00 | 0,09
Achillea millefolium L.| 0,003 | 3,43 0,10 0,02 0,20 0,00 | 0,20
Aesculus
) 0,003 | 2,10 0,14 0,05 0,36 0,00 | 0,28
hippocastanum L.
Agrostis capillaris L. | 0,003 | 0,53 0,48 0,31 0,65 0,00 | 1,30
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JoBipunit
Cepenne, iHTEepBa,
[Tapamerpu CniBBinHomIIE
0COOMH oci0 Ha
dopmu HHS AUCIIepCii )
Buau Ha Hucnepcis BHOIPKOBY
a0
npoOHy TUISTHKY
] CEepeaHbLOro
JUITHKY 25 | 975
o p
% %
Ailanthus altissima
) ) 0,033 | 4,93 0,66 0,11 0,17 0,29 | 1,14
(Mill.) Swingle
Alliaria petiolata
(M.Bieb.) Cavara et 0,027 | 5,35 0,49 0,08 0,16 0,19 | 0,91
Grande
Allium rotundum L. 0,003 | 3,43 0,10 0,02 0,20 0,00 | 0,20
Ambrosia
o 0,016 | 5,95 0,27 0,04 0,15 0,04 | 0,56
artemisiifolia L.
Anisantha tectorum
) 0,035 | 3,81 0,92 0,19 0,21 0,43 | 1,57
(L.) Nevski
Anthriscus sylvestris
0,080 | 1,67 4,59 1,59 0,35 3,09 | 6,35
(L.) Hoffm.
Arctium lappa L. 0,017 | 2,45 0,70 0,20 0,29 0,23 | 1,39
Arctium minus (Hill)
0,203 | 4,19 4,62 0,82 0,18 3,53 | 591
Bernh.
Artemisia absinthium
. 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Artemisia vulgaris L. | 0,016 | 9,08 0,17 0,02 0,12 0,00 | 0,30
Asclepias syriaca L. 0,004 | 6,04 0,06 0,01 0,17 0,00 | 0,12
Asperugo procumbens
. 0,003 | 3,43 0,10 0,02 0,20 0,00 | 0,20
Ballota nigra subsp.
) ) 0,131 | 1,92 6,40 1,97 0,31 4,72 | 8,37
ruderalis (Sw.) Brig.
Bromopsis inermis
0,004 | 6,04 0,06 0,009 0,15 0,00 | 0,12
(Leyss.) Holub.
Calamagrostis
o 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
epigeios (L.) Roth
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JoBipunit
Cepenne, iHTEepBa,
[Tapamerpu CniBBinHomIIE
0COOMH oci0 Ha
dopmu HHS AUCIIepCii )
Buau Ha Hucnepcis BHOIPKOBY
a0
npoOHy TUISTHKY
] CEepeaHbLOro
JUITHKY 25 | 975
o p
% %
Campanula
) 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
rapunculoides L.
Capsella bursa-

) ) 0,027 | 6,21 0,44 0,06 0,14 0,17 | 0,79
pastoris (L.) Medik.

Carex acuta L. 0,004 | 6,04 0,06 0,01 0,17 0,00 | 0,12
Carex spicata Huds. 0,165 | 6,02 2,67 0,36 0,13 1,94 | 3,50
Celtis occidentalis L. | 0,016 | 9,08 0,17 0,02 0,12 0,00 | 0,30
Chaerophyllum

0,109 | 2,15 4,85 1,42 0,29 3,45 | 6,51
temulum L.

o ) 154 | 21,9
Chelidonium majus L. | 0,244 | 1,06 18,71 6,61 0,35 . 9
Chenopodium album
L 0,054 | 1,54 3,41 1,27 0,37 2,08 | 5,01
Cichorium intybus L. | 0,003 | 2,10 0,14 0,05 0,36 0,00 | 0,28
Cirsium arvense (L.)

0,042 | 191 2,16 0,72 0,33 1,22 | 3,41
Scop.
Clematis vitalba L. 0,003 | 0,50 0,54 0,36 0,67 0,00 | 1,37
Convolvulus arvensis
. 0,020 | 5,49 0,37 0,06 0,16 0,11 | 0,74
Cynoglossum officinale
. 0,008 | 9,01 0,09 0,01 0,11 0,00 | 0,17
Dactylis glomerata L. | 0,049 | 2,80 1,71 0,44 0,26 0,96 | 2,67
Elymus repens (L.)

0,018 | 1,45 1,21 0,48 0,40 0,47 | 2,26
Gould
Equisetum arvense L. | 0,005 | 1,46 0,34 0,14 0,41 0,00 | 0,88
Erigeron annuus (L.)
Desf 0,091 | 4,38 2,04 0,36 0,18 1,34 | 2,92
esf.
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JoBipunit
Cepenne, iHTEepBa,
[Tapamerpu CniBBinHomIIE
0COOMH oci0 Ha
dopmu HHS AUCIIepCii )
Buau Ha Hucnepcis BHOIPKOBY
a0
npoOHy TUISTHKY
. CCPCAHBOIO
TUISTHKY 25 | 975
o p
% %
Erigeron canadensis L.| 0,007 | 4,75 0,15 0,03 0,20 0,00 | 0,30
Euonymus europaeus
. 0,004 | 6,04 0,06 0,009 0,15 0,00 | 0,12
Fallopia convolvulus
. 0,008 | 9,01 0,09 0,009 0,10 0,00 | 0,17
(L) A. Love
Festuca valesiaca
) _ 0,002 | 0,51 0,44 0,29 0,66 0,00 | 1,32
Schleich. ex Gaudin
Fraxinus excelsior L. | 0,033 | 5,43 0,61 0,09 0,15 0,26 | 1,05
Galinsoga parviflora
0,002 | 0,41 0,39 0,27 0,69 0,00 | 1,16
Cav.
Galium aparine L. 0,115 | 3,55 3,14 0,65 0,21 2,19 | 4,27
10,4
Geum urbanum L. 0,477 | 4,89 8,89 1,27 0,14 7,53 6
Glechoma hederacea
L 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Gleditsia triacanthos
. 0,049 | 7,33 0,67 0,079 0,12 0,33 | 1,07
Hedera helix L. 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Heliopsis helianthoides
var. scabra (Dunal) 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Fernald
Hemerocallis fulva
0,003 | 1,51 0,17 0,069 0,41 0,00 | 0,35
(L) L.
Hordeum murinum L. | 0,021 | 0,80 2,55 1,37 0,54 1,26 | 4,31
Hosta plantaginea
0,003 | 3,43 0,10 0,02 0,20 0,00 | 0,20
(Lam.) Asch.
Humulus lupulus L. 0,047 | 1,28 3,56 1,48 0,42 2,19 | 5,37
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JoBipunit
Cepenne, iHTEepBa,
[Tapamerpu CniBBinHomIIE
0COOMH oci0 Ha
dopmu HHS AUCIIepCii )
Buau Ha Hucnepcis BHOIPKOBY
a0
npoOHy TUISTHKY
] CEepeaHbLOro
TUISTHKY 25 | 975
o p
% %
Impatiens parviflora 11,0 | 16,6
0,198 | 1,24 13,76 4,87 0,35
DC. 2 9
Juglans regia L. 0,027 | 7,84 0,34 0,04 0,12 0,11 | 0,61
Lactuca serriola L. 0,085 | 7,81 1,08 0,12 0,11 0,66 | 1,56
Lactuca tatarica (L.)
0,008 | 9,01 0,09 0,009 0,10 0,00 | 0,17
C.A.Mey
Lapsana communis L. | 0,039 | 4,93 0,78 0,13 0,17 0,39 | 1,33
Lepidium draba L. 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Lolium perenne L. 0,013 | 0,67 1,92 1,12 0,58 0,76 | 3,55
Medicago falcata L. 0,013 | 3,80 0,34 0,07 0,21 0,06 | 0,73
Medicago lupulina L. | 0,004 | 6,04 0,06 0,009 0,15 0,00 | 0,12
Morus alba L. 0,008 | 9,01 0,09 0,009 0,10 0,00 | 0,17
Nonea pulla DC. 0,007 | 5,28 0,14 0,02 0,14 0,00 | 0,35
Oxalis dillenii Jacq. 0,019 | 6,87 0,27 0,03 0,11 0,06 | 0,54
Parthenocissus
] ) 13,4
quinquefolia (L.) 0,076 | 0,67 10,25 5,27 0,51 7,47 6
Planch.
Phragmites australis
) 0,007 | 3,44 0,20 0,04 0,20 0,00 | 0,39
(Cav.) Trin. ex Steud.
Plantago major L. 0,050 | 4,33 1,15 0,21 0,18 0,63 | 1,83
Poa angustifolia L. 0,092 | 3,53 2,55 0,54 0,21 1,69 | 3,61
Poa annua L. 0,019 | 3,46 0,55 0,12 0,22 0,18 | 1,08
Poa nemoralis L. 0,050 | 4,57 1,09 0,19 0,17 0,60 | 1,73
Poa pratensis L. 0,007 | 7,04 0,11 0,01 0,09 0,00 | 0,27
Polygonum aviculare
. 0,056 | 4,26 1,29 0,24 0,19 0,74 | 2,01
Populus alba L. 0,016 | 9,08 0,17 0,02 0,12 0,00 | 0,35
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JoBipunit
Cepenne, iHTEepBa,
[Tapamerpu CniBBinHomIIE ]
0COOMH oci0 Ha
dopmu HHS AUCIIepCii )
Buau Ha Hucnepcis BHOIPKOBY
a0
npoOHy TUISTHKY
] CEepeaHbLOro
TUISTHKY 25 | 975
o p
% %
Populus carolinensis
0,004 | 8,98 0,04 0,001 0,03 0,00 | 0,09
Moench
Potentilla indica
0,016 | 4,20 0,39 0,07 0,18 0,08 | 0,80
(Andrews) T.Wolf
Quercus robur L. 0,071 | 9,58 0,74 0,07 0,09 0,39 | 1,05
Robinia pseudoacacia
. 0,023 | 8,29 0,28 0,03 0,11 0,09 | 0,52
Rorippa sylvestris (L.)
0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Besser
Rubus caesius L. 0,011 | 6,67 0,17 0,02 0,12 0,00 | 0,35
Sambucus nigra L. 0,055 | 4,77 1,13 0,19 0,17 0,63 | 1,77
Saponaria officinalis
L 0,004 | 8,98 0,04 0,004 0,10 0,00 | 0,09
Silene latifolia Poir. 0,008 | 9,01 0,09 0,01 0,11 0,00 | 0,17
Sisymbrium loeselii L. | 0,020 | 9,12 0,22 0,02 0,09 0,04 | 0,39
Sium latifolium L. 0,002 | 1,15 0,20 0,09 0,45 0,00 | 0,40
Solanum nigrum L. 0,036 | 9,27 0,39 0,04 0,10 0,13 | 0,61
Solidago canadensis L.| 0,081 | 3,33 2,38 0,53 0,22 1,55 | 3,44
Sonchus arvensis L. 0,011 | 7,56 0,15 0,02 0,13 0,00 | 0,33
Sonchus oleraceus L. | 0,043 | 6,78 0,63 0,08 0,13 0,30 | 1,04
Stellaria media (L.)
) 0,024 | 4,60 0,51 0,09 0,18 0,17 | 0,97
Vill
Taraxacum officinale
0,348 | 8,59 3,90 0,38 0,10 3,12 | 4,71
agg.
Trifolium pratense L. | 0,006 | 4,35 0,14 0,03 0,21 0,00 | 0,38
UlmuslaevisPall. 0,012 | 9,05 0,13 0,01 0,08 0,00 | 0,26
Urtica dioica L. 0,014 | 2,32 0,59 0,18 0,31 0,15 | 1,26
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JoBipunit
Cepenne, iHTEepBa,
[Tapamerpu CriBBigHOIIE ]
0COOUH ocib Ha
dopmu | HHS qucnepcii )
Buau Ha Hucnepcis BHOIPKOBY
bi (6]
npoOHy TUISTHKY
. CEPeTHBOTO
5 AUISTHKY 2,5 | 97,5
o
% %
Viola hissarica Juz. 0,007 | 3,44 0,20 0,04 0,20 0,00 | 0,39
) 154 | 20,2
Viola odorata L. 0,572 | 2,64 17,77 3,47 0,20 6 9
Vitis vinifera L. 0,010 | 1,37 0,74 0,31 0,42 0,14 | 1,64

VY nepeBocrtaHi anbda-pi3HOMaHITHICTh cTaHOBWJa 1,82 Buay 1 Oyna B

miamazoni 1,78-1,88 Bumaie y 95 % Bunazakis (tadma. 5.1.3).

Tabmums 5.1.3 - Anbda-, 6eTa- Ta raMmma-pi3HOMaHITHICTh POCITMHHOTO

YIPYIOBAaHHS
SApyc Anbda, ‘ o ["amma, pi3HOMaHITHICTH
bera, pi3HOMaHITHICTh
PI3HOMAaHITHICTh
25 | 97,5 25 | 97,5 97,5
Cepenniit Cepenniit Cepenniii | 2,5 %
% % % % %
JlepeBocTtan 1,82 1,78 | 1,88 14,81 13,73 | 15,58 26,85 25,33 | 27,85
[Tigmicok 1,72 1,65 | 1,81 8,33 9,28 | 10,13 16,09 14,57 | 17,09
TpaB'sHuit
6,82 6,73 | 6,92 14,58 13,94 | 15,04 99,56 95,04 | 102,56
map
Bceboro 8,98 8,12 | 9,24 15,07 15,61 | 16,04 | 142,49 | 135,96 | 145,49

["amma-pi3HOMaHITHICTH JepeBOCTaHy cTaHoBuia 26,85 Bumis, it y 95 %

BHIIQAKIB KoJWBanoch Bix 25,33 go 27,85 Buxmis.

bera-pizHOMaHITHICT

HacamkeHHs ctaHoBmna 14,81, a 95 % BumaakiB xkoiamBanocs Bix 13,73-15,58. YV

MIJUTICKY alb(da-pi3HOMaHITHICTh CTaHOBHWJA 1,72 BUAY 1 KOJMBallacsi B Mexax

1,65-1,81 Buny B 95 % Bunazakie. ['amma- pi3HOMaHITHICTh MIJJTICKY CTaHOBHIIA
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16,09 BumiB, a B 95 % BumaakiB komuBanocs Bim 14,57-17,09 BupiB. berta-
PI3HOMaHITHICTh MiTICKY cTaHoBHIa 8,33 1 95 % uacy konuBanacs B mexax 9,28-
10,13. Anbda-pi3HOMaHITHICTh TPaB’IHUCTUX HACAJKEHb CTaHOBWIA 6,82 BUIHU, a
95 % pniama3oHy craHoBuiu 6,73-6,92 Bugu. ['amMmMa-pi3HOMaHITHICTH TpaB
ctanoBuia 99,56 BuniB i konuBasiocs Bim 95,04-102,56 BuniB y 95 % Bunajakis.
bera-pi3HOMaHITHICTh TpaB’sIHUCTUX Haca/pkeHb craHoBuia 14,58, a 95 %
BUMAJKIB KonuBajocs Bim 13,94-15,04. 3aranpHa anbda-pi3HOMAHITHICTh
yrpynoByBaHHs cTaHoBuia 8,98 BuaiB, a 95 % BunaakiB KoiauBaiocs Big 8,12 10
9,24 BupaiB. 3aranbHa TramMMa-pi3HOMAaHITHICTh YrpynoBaHHs cTaHoBuia 142,49
BUaiB 1 Oyno B pgiamasoni 135,96-145,49 Bunie y 95 % Bumanki. bera-
PI3HOMaHITHICTh yrpynoByBaHHs cTaHoBWia 15,07 1 xonuBanaca B Mexax 15,61-
16,04 y 95 % Bumaakis.

3HaueHHs anbda- 1 TaMMa-pi3HOMAHITTS POCIMHHOIO YTPYINOBAaHHS B
OKpeMHX spycax Iyxe pi3Hi. HaliBuiie ramma-pi3HOMaHITTS BHSIBICHO JUJIS
TpaB’SHUCTHX HACAKEHB, TOJIl AK PI3HOMAHITTS JAEPEBHUX HACAKEHB 1 MIITICKY
Oy7n0 3HA4YHO HIWKYHM. AJb]a-010pi3HOMAHITTS AEPEBOCTAaHY Ta IJIICKY
NPAKTUYHO HE BIAPI3HAIOCH. 3HAUCHHS O€Ta-pi3HOMAHITTS MDK SpycamH IyxKe
Onm3bki, 1 Oera-pi3HOMAHITTA TPAKTHUYHO OJHAKOBE ISl JEPEBOCTaHy Ta
TpaB’sIHUCTOrO fApycy. TakuM YHMHOM, MOXKHA TPUITYCTUTH, IO MEXaHI3MHU
BUI000ITY JIJI1 POCIMHHUX YTPYIOBaHb PI3HHUX SPYCIB BH3HAYAIOTHCSA CHIIBHUMH
npUYrHaMH. 3arajbHUN piBeHb OeTa-pizHomaHiTTA (8,33—14,81) cBiguuTh TPO
BUCOKHUM CTYIiHb HEOJHOPITHOCTI POCIMHHOTO YTPYMOBAHHS, IO MOXeE OyTH
HACJIIIKOM SK BHCOKOTO CTYIICHS HEOIHOPIMHOCTI YMOB IapKy, TaK 1 BHCOKOTO
CTYNEHS KOHKYPEHTHUX BIIHOCMH MDK BHJIAMH YTPYyMOBaHHSI. MIiHIUBICTH
JEPEBHOT0 SIPyCy Ta MUMIICKY € TMOCTIMHOI, M0 MIATBEPPKEHO CTAaTHCTHUKOIO
ManTensi. Matpursi yrpynoByBaHHsI TpaB’ SHHCTUX HACAKEHb Ma€ MPOTUIICKHY
KOPEJIAII0 3 MATPUIAMH JCPEBHUX HacaqkeHb 1 mimmicky. el edekr €
HACIIJKOM Mepepo3MnoLly COHAYHOI paaianii kpoHoto aepeB [166]. Ha GezmicHux
a00 pO3pIIKEHUX JUISTHKAX 3pPOCTa€ BUIOBE PIZBHOMAHITTS, TyCTOTa 1 BHCOTa

TPaB'SHOTO HACAKEHHS. Y 3aTIHEHMX yMOBaX PI3HOMAHITHICTh 1 YHMCEJbHICTb
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TPaB'SIHUCTUX POCIHH 3MEHIIYeThCs. LI 3aKOHOMIPHICTh € YHIBEPCAIBHOIO 1 HE
3JIEKUTh BIJ MICLHEBOCTI YU IHIIMX €KOJIOTIYHHUX YMOB, IO HIATBEPIKYETHCS
YaCTKOBUMU KOe(DILIEHTAMH KOPETSLIIL.

HaiiGinpm gytnuBuM 10 (akTOpiB CEpeOBUINA € MITICOK, ACIIO0 MEHII
YyTJIIMBUM € TpaB’sHI HACA/KEHHS, HAWMEHIl YyTINBUM — JepeBocTaH. Dakropu
HaBKOJIMIIIHLOTO CEPEJIOBUINA B IbOMY JIOCIIDKEHHI MpeJCcTaBiieHl HabopoMm
3MiHHEX. Ha mpocTopoBy Bapiallito AepeBOCTaHy MEPEBAKHO BIUTMBAIOTH (DaKTOPH
TpodHOCTI Ta 3BosOkeHHS enadoromy. Lli x Qakropu Takox [iI0Th Ha
TpaB’sIHUCTI HACa/PKEHHsI Ta IMIJUIICOK, aje MOopsAJa 3 HUMHU BKIIOYEH1 3MiHHI
CepelloBUIIa, SKI BH3HAYAIOTHCA APXITEKTOHIKOIO MPOCTOPY KPOHU 1, TaKUM
YHHOM, CBITIIOBUM PEXHUMOM, SKHHA PETYIIOE€ThCS JEPEBOCTAHOM. BakiuBo
BIJ3HAYUTH, WIO Bapialis yrpynoBaHb PI3HUX MIapiB MAPKOBOT HACAIKECHHS
3QJIKUTH BIJ] TPOCTOPOBUX Moeneil. Tpap’sHUCTI Ta MiAJIICKOBI PI3SHOBUAU OUTBII
IPOCTOPOBO CTPYKTYpOBaHi, HDX BaplaHTH JEpPEeBHUX HacamkeHb. [IpocToposi
naTepHU MOKYTh BUHMKATH SK B pe3yJbTaTi BIUIMBY MPOCTOPOBO CTPYKTYPOBAHUX
(hakTOpiB HABKOJIMIIIHLOTO CEPEIOBHUIIA, TaK 1 B pe3yJbTaTi (haKTOPiB HEUTPATBHOT
npupoau [181]. Ocrtanniii acmekT Bapiaiii HaWKpaile OMHCYETHCI YHUCTO
IIPOCTOPOBHUM KOMIIOHEHTOM Bapiarii BuaiB [75, 119].

BuoBe pi3HOMaHITTS MApKOBOTO HACAKCHHS € TOCUTh BUCOKUM. [lapk OyB
CTBOpPEHUW Ha Micli mpupoaHoi niOpoBu, (parMeHTH sKOi1 Imie 30eperiaucs y
BUTJISIII OKpeMUX cTapoBikoBux ayo0iB [317]. IIpoTe ocHOBHA YacTHHA HACAIKCHb
Oyna Haca/JpKeHa JTIOJWHOIO, a00 BHHHKIA BHACIINIOK PO3CETCHHS HACAKCHHUX
BuniB [275]. BumoBe pi3HOMaHITTS TApPKOBOTO YIPYMOBaHHS 30UTBIIYIOTH
aJBEHTHUBHI BUJIH. [[esKi 3 HUX BUCAKEHI B IMMAPKY SIK OLIBII CTIHKI 1O YMOB KUTTS
B MICBKOMY CEpelOBHINI, a JedIKi - 3 MIPKYBaHb KpalluX eCTEeTHYHHUX
BIJIACTUBOCTEM.

JlepeBHI poOCIWHU PO3MOAUICHI MO TepUTOpPii MapKy abo XaoTuyHO, abo
cKymueHo. Jlng >KOIHOTO BHUAY JAepeB He Oylo BHUSABICHO 3aKOHOMIPHOTO
pO3MOALTY OCOOMH MO TEepUTOpli Mmapky. BakiMBO 3a3HAUMTH, 10 PETYISIPHUN

pOo3MoALT BiIOYBAa€ThCS TOAL, KOJIU M1 MPOCTOPOBUMU 00'€KTaMU ICHYIOTh CHUJIbHI
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AHTaroHICTUYHI BIZHOCUHHM, a00 Yy BHIAJKY IITYYHOro po3MimeHHs [194].
BpaxoBytoun, 1m0 3HaYyHa YacTMHAa MNApKOBUX HACAIKCHb BHHHKIA IITYYHO,
peryisipHe pO3MIIIEHHS JEPEeBHUX pOCIUH Oyno O UUIKOM OYIKYBaHUM.
BincyTHICTh 3aKOHOMIPHOCTI MPOCTOPOBOTO PO3MILIEHHS MOXHA IOSICHUTHU
MPOIECOM HaTypalizamii AepeBHUX HACaJKeHb. Y TpoIeci pPOCcTy i PO3BUTKY
HITYYHOTO JIEPEBOCTaHy IMEpBICHA 3aKOHOMIPHICTH MPOCTOPOBOTO PO3MIILIECHHS
3MIHIOETBCS Ha BUMAAKOBY abo arperoBany. LlpOMy cCHOpHUSIOTH pi3HI YMOBH
ICHYBaHHSI B M@XaX MMapKy Ta pi3Hi TEMIIM CAMOBITHOBIICHHS JIEPEBOCTaHy. TakoX
3a yac (yHKIIOHYBaHHS MAapKy B OKPEMHUX JOKaJdiTeTax BiOyBalMCs J10JATKOBI
MOCaJKN JIEPEB PI3HOTO BUIOBOTO CKJIATY, IO TAKOX CIPHUSIIO TE€TEPOTCHHOCTI
NapKoOBOT'0 HacapkeHHs. [IpocTOpoBUiA pO3MOILT POCIUH y MIIIICKY TaKOX Mae
abo arperoBaHuii, a60 BumagkoBui xapaktep. CTpyKTypa 1 AMHAMIKA MiAJIICKY
3HAYHOIO MIpOIO 3aJIS)KHUTh BijI BUIOBOTO CKJIaay JepEeBOCTaHy. Buan nepeBoctany
dbopMyIOTh MIICOK B  pe3yibTaTi TeHEpaTUBHOTO ab0 BETeTaTHBHOIO
po3MHOXeHHs. [luM  TMOSCHIOETbCS  MOMIOHICTH  MPOCTOPOBOI  CTPYKTYpHU
nepeBocTany Ta miapocty. KpiMm Toro, ckian i CTpykTypa JepeBHOT KPOHU BILIMBAE
Ha JUHAMIKY POCTY MiAPOCTY, IO TAKOX € MPHUUYUHOK Y3TOKEHOCTI MPOCTOPOBOT
CTpYKTYpH y JnBOX spycax I[IpoctopoBe po3MillleHHS TpaB'sTHUCTUX BHU/IIB
IPUHITMIIOBO  BIAPI3HAETBCA BiJ PO3MIIMICHHS JEPEBOCTaHY Ta MITICKY.
TpaB'ssHUCTI BUIW PO3MIILICH] B PETYIAPHOMY HOPAAKY. TpaB'siHUCTI HACAKEHHS B
napKy He OynM CrhemiaJbHO BHUCAIKEHI, TOMY iX MPOCTOPOBE PO3MIIICHHS €
pPEe3yIbTATOM CKIIAJIHUX TMOMYIAIIMHNX IPOIECIB Ta MDKBHJIOBHX B3a€EMOJIIM.
KoHKypeHTHI  BIZHOCHMHM  MOXYTh OyTH TPHYMHOIO  3aKOHOMIPHOCTEH

MIPOCTOPOBOTO PO3MIIICHHS TpaB'THUCTUX BUAIB[121].

5.2. TIpocTopoBO-€KOJIOTiYHA KOpesilis B POCAUHHUX YIrPyNOBAHHAX:
aHAJII3 B3a€EMO3B'AI3KIB MiXk sipycaMH J1epeBOCTaHY, MilUIiCKy Ta TpPaB'sSIHOTO
mapy

JlocHiJIPKeHHsI CTPYKTYpPH Ta Bapialliil pOCIMHHUX YIPYIOBaHb € BAXKJIUBUM

€TaroM Yy pO3yMiHHI €KOJOTTYHHUX B3a€MOJIIM MK PI3HUMU SIPyCaMH POCIMHHOCTI.
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30KpeMa, OIiHKa KOpEeJsLiid MK sipycaMu AEpeBOCTaHy, MIJUTICKY Ta TpPaB'stHOrO
MOKPUBY J103BOJISI€ BUSABUTH 3aKOHOMIPHOCTI MPOCTOPOBOIO PO3MOJLITY BHUIIB Ta
MEXaHI13MHU iX CIiBICHYBaHHS.

Martpuisi BUIIB JEpEBOCTaHY IO3UTUBHO KOpENioBaja 3 MAaTpPUIICIO
MIJJTICKY, a 1 MaTPUIsl HETaTUBHO KOPEIIOBaJIa 3 MATPULEIO TPAB'SHUCTUX BUIIB
(Tabn. 5.2.1). BpaxyBaHHA MaTpullb TeorpaiuHMX BIJACTaHEH Ta EKOJOTTUHHUX

BJIACTUBOCTEH HE BIUTMHYJIO HA KOPEJIAIIII0 MAaTPUIlh BUIIB.

Tabnuus 5.2.1 - Kopensuii M MaTpULIIMU POCITMHHUX YTPYIOBAHb 3

PI3HUX IIapiB

Apyc JlepeBocTaH [Mimmicox Tpas'aauii map

Cratuctuka Mantel

JlepeBocTan — 0,21, P=0,001 -0,20, P =0,999

[Timnicok — — -0,19, P = 0,999

Tpag'ssHuii map — — —

YacTrkoBa cratuctuka Mantel, o0ymMoBiIeHa TPOCTOPOBOKO MATPHUIICIO

JlepeBocTan — 0,21, P=10,001 -0,20, P =0,999

[Tinmicok — — 0,18, P = 0,999

TpaB'sHuii map — — —

YacrtkoBa craructuka Mantel Ha ocHOBI MaTpwIIi cepeIoBuIia

JlepeBocTan — 0,21, P=10,001 0,19, P = 0,999

[Tigmicox — — 0,19, P = 0,999

Tpag'sHuii map — — —

Bunu, siki 3yctpivatorbes B onrcax npunHaiiMHi 10 pasis, Oynu BifgiOpani 1i1s
mporeaypu BuUOOpy yrpynoByBaHb. [[ns mepeBoctany Oymno 11 Ttakux BUAIB, AJis
niricky — 9, ansa tpas’sHorO spycy — 41 Bua. JloBkuHa mepiioi oci, OTpUMaHO1
MICsT TPOIEAYPH aHATI3y JIETPEHIO0BAHOI BIAMOBIIHOCTI MAaTpHIll JIEPEBOCTaHY,
cranosmna 1,04, mimmicky - 1,24, a TpaB'ssHOTO sipycy - 0,79. Takum uynHOM, aHAII3

HAJJIMIIKOBOCT]  BUSIBUBCA  HAWKpAIOl  albTEPHATUBOIO I  BUIAUICHHS
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yrpynoByBaHHs. PakTOpM HABKOJMIIHBOIO CEPENOBHINA ONUCYTh 17,5 %
Bapiaimiii B cTpyktypi aepeBocrany (F = 3,32, P<0,001), 36,9 % Bapiamiii B
ctpyktypi migmicky (F = 7,39, P<0,001) 1 25,5 % Bapiaimito B CTPYKTypi
tpas’stHoro sipycy (F = 4,73, P<0,001) (puc. 5.1). [IpocTopoBi 3MiHHI OnHCYyBaIn
22,7 % Bapiamiii ctpykTypu aepeBoctany (F = 1,83, P<0,001), 32,3 % Bapiariii
ctpykrypu nimiicky (F = 2,54, P<0,001) 1 30,9 % Bapianiii cTpyKTypH TpaB’sTHOTO
apycy (F = 2,26 , P<0,001). IlpocTopoBi Ta €KOJIOT14HI 3MIHHI Pa30M OMUCYIOTh
28,3 % Bapianiii y ctpyktypi nepeBocrany (F = 1,89, P<0,001), 48,5 % Bapiariiii y
crpyktypi nimicky ( F = 3,12, P<0,001) i 43,1 % Bapiartiii TpaB’sHoro sipycy (F =
2,70, P<0,001).

3aragom Oyno BuauieHo 81 TPOCTOPOBY 3MIHHY Ta MPOPAHKOBAHO BiJ
ITUPOKOMACIITAOHOTO TPEHIY 710 npibHOMACIITAOHOTO TPEHTY.
[upoxomaciiTabHUN KOMIOHEHT OyB MpEJICTABICHUN Bapialli€lo JIEpPEeBOCTAHIB,
AKa CTaTUCTUYHO 3HAYYIIE OMUCYyBaiacs MPOCTOPOBUMH 3MiHHUMU 2, 3, 4, 5, 8, 9,
10, 11, 12 i 14 (puc. 5.2.2 a) i morua nosicautu 8,2 % Bapiaiii yrpynosaub (F =
3,03, P < 0,001). CepennbomaciitaOHHi KOMIIOHEHT OIKUCYBABCS MTPOCTOPOBUMHU
sminauMu 16, 17, 18, 19, 20, 22, 23, 28, 34, 35, 37 ta 41 1 nosacuioBas 4,2 %
Bapiamii yrpynoByBanb (F =1,85, P<0,001). JIpioHomaciiTaOHIi KOMIIOHEHT OYB
OMMCAaHUM MPOCTOPOBUMU 3MIHHUMH 48, 52, 61 1 70 1 mir noscuutu 0,7% Bapiariit
yrpynoByBanns (F =1,41, P = 0,05). BpaxyBaHHs BIaCTHBOCTEH CEpeIOBHINA
MpU3BENO 0 3MEHIIeHHS mosicHeHol aucnepcii. Illupoxomacmrabua Qpaxiis
nosicHioBasia 6,2 %  Bapiamii  gepeBocrany (F = 2,49, P<0,001),
cepenHbomMacmTabna (Qpakimis mosicHoBana 2,5 % Bapialliii  yrpymnoBYBaHb
(F=153, P = 0,003). [lpiobHomamrtabHa ¢pakiis He Oylda CTATHCTHYHO
3Hauymor0. OOMIK BIACTUBOCTEW KPOHHOBOIO MPOCTOPY TaKOX BIAMNOBIAAB 3a
3MeHIIeHHs noscHeHoi aucrepcii. [llupokomacmrabua ¢pakiis nosicamna 7,0%
Bapiamiii aepesoctany (F = 2,66, P<0,001), cepeanpomaciitabHa (pakiis
nosicamna 2,9 % Bapiamii yrpymoByBans (F = 1,61, P = 0,002), a
npioHoMaciTabHa dpakiis mosicawia 0,7 % Bapianii yrpynosysans (F =1,40, P =

0,05). OO6nik 3Ha4YeHb BEreTaI[IMHOrO IHJEKCY 3MEHIIUB MOSICHEHY AHCIEPCIIO



99

mupokomacitabnoi dpakiii 1o 7,8 % (F = 2,81, P<0,001), cepequpomacutabHO1
¢pakuii nosicauB 3,1 % Bapianii yrpymnoByBanus (F 1,62, P = 0,001).
upokomaciiTabHa (Gppaxiis YUCTOrO NPOCTOPOBOTO KOMIIOHEHTa MOIJIAa OMUCATH
4,8 % ( F=2,17, P<0,001) Bapiamiii yrpynoByBaHb, CepeIHbOMAcIITa0Ha (PpaKIlis
morna onucatu 2,1 % (F = 1,45, P = 0,005) Bin Bapiauii yrpynoByBaHb.

JpiObHomacmTabHa YyacTKa YUCTOrO MPOCTOPOBOIO KOMIIOHEHTA Bapialii He Oyina

craructuuno 3Hauyiioro (F = 0,98, P = 0,49).

- N

Residuals — Unexplained

Residuals = 0.716

a

Values =0.001 not shown

b

Residuals — 0.515

Values <0001 not shown

C

N e
S\ o7
. /
5 569

Pucynok 5.2.1 Posmonin MIHIMBOCTI POCIMHHOTO YIPYIIOBAaHHS: a
IpPEJCTaBIIEHO BILIMB [a] MPOCTOPOBUX 3MIHHMX, [D] 3MiHHUX cepemoBuina, [C|
3MIiHHUX KpoHH Ta [d] crmekTpaibHUX IHIEKCIB POCIMHHOCTI; b— po3unenyBaHHs
yIrPYIMOBYBaHHS SPYCYy KpPOHH, C— IIOALT YIPYMOBaHHS MTICKy, O— mOziI
TpaB’sTHOTO YIPYMOBaHHS.

[IIupokoMacmiTabHU KOMIIOHEHT OyB TpPEACTABICHUN y  Bapiamisax
MiUTICKY, SIK1 CTATUCTUYHO JOCTOBIPHO OIMUCYBAJIMCS MPOCTOPOBUMH 3MIHHUMH 1,
2,3,7,8,9, 10 ta 14 (puc. 5.2.2 b) i mornmu mosicuutu 12,6 % Big Bapiarii

yrpynoByBasb (F = 5,12, P<0,001).
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Pucynok 5.2.2 Ckeitnorpamu, Mo UIFOCTPYIOTh MacIITaOyBaHHS MPOCTOPOBO
CTPYKTYpOBaHOI Bapiallil B & — JiaHi yrpyrnoByBaHb AepPEBOCTaHy, b — maHi yrpynoByBaHb
MiJUTICKy, C — JaHi yrpymnoBYBaHb TpaB’STHUCTHUX POCIHWH (CHHI CMYTH) Ta 3aJIMIIKH
MOJICNIeH cepeloBHINa (YUepBOHI CMYTH), MOJAEI KPOHU (YOPHI CMYTH), MOJENI 1HIEKCIB
POCIMHHOCTI (3eJIeHI CMYTH), €eKT KpoHHU aepeB ((ioJaeTOBl CMYTH) 1 YHCT1 MPOCTOPOBI
MOJIeJ 3 1HAEeKCaMU HABKOJIMITHHOT'O CEPEIOBHINA, KPOHU Ta POCIUHHOCTI SIK YMOBHUX
npeauKTopiB. 3HaueHHs R 2 aj, IpeiacTaBieHe Ha OcCi Y, € Bapiali€ro, MOSCHEHOH
okpemumu 3MinanMu db MEM .db MEM |, npencraBiieHi Ha oci X, YIOpPSJAKOBaHI B
MOPSZIKY 3MEHIICHHS BIAMOBITHO JO MacmTaly MpPOCTOPOBUX MOJIENEH, SIKi BOHHU
npencraisitore ( AOMEM 1 mpencrasnse wHaiimupmuii macmrad, doMEM 81 —
HaWApiOHIIHMI MaciTal)

CepenHboMacIITAOHUIT KOMIOHEHT OMMCYBABCSI MPOCTOPOBUMHU 3MIHHUMHU
18, 19, 20, 21, 22, 23, 29, 34 Ta 35 i mosicutoBaB 11,8 % Bapiariiii yrpynoByBaHb
(F=4,41, P<0,001). IpioHOMAacIITAOHUH KOMITOHCHT OIMCYBAaBCS MPOCTOPOBUMU
sminHumu 40, 41, 43, 48 1 51 1 mir nosicautu 3,2 % Bapiauiil yrpynoByBaHb

(F=2,53, P<0,001). OGmK €KOJOTIYHHX BJIACTUBOCTCH MPHU3BIB JIO 3MCHIICHHS
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nosicitoBanoi gucniepcii. [llupokomacmrabna d¢pakuis noscHioBana 8,4 %
Bapiaiiil yrpynosans mianicky (F= 2,49, P<0,001), cepenubomaciitabua dpaxiris
nosicHroBayia 6,2 %  Bapiamiii  yrpymoByBanb (F= 3,13, P<0,001).
JlpioHoMaciiTabHa Qpakiis mosicHioe 2,1% Bapiarii yrpynoByBanus (F=2,25,
P<0,001). OGnik Bi1acTUBOCTEH KOPOHHOI'O MPOCTOPY BiJMOBiJaB 32 3MEHILIEHHS
nosicienoi  nucnepcii.  [llupokomacmitabua dpakimis nosicHoBana 9,1 %
Bapianiiinocti yrpynosanus nimiicky (F= 4,31, P<0,001), cepegnbomaciitabHa
yacTka mosicHioBana 8,5 % Bapiamiii yrpymoByBanus (F= 3,73, P<0,001), a
ApibHOMaciiTabHa YacTka nmoscHioBana 2,1 % Bapiamiii yrpynoByBanus (F= 2,09,
P = 0,013). OO6mik 3Ha4YeHb BETETAI[IMHOTO 1HJEKCY 3MEHIIUB TOSICHEHY
aucrepcio  mupokoMacinrabnoi  ¢pakuii g0 9,1 % (F= 4,26, P<0,001),
cepeHbOMacIITaOHOT Ppakuii mosicaus 10,8 % Bapiariiit yrpynoBysans (F= 4,50,
P = 0,001), 1 npidbHomacmTabHa ¢pakiis mnoscHoBana 1,4 % Bapialiid
yrpynoByBanus (F= 1,74, P = 0,001). OGJik BIIacCTUBOCTEH JAePEBHUX HACAIKEHb
BIJIMOBI/IaB 3a 3MEHIICHHS moscHeHoi nucnepcii. [lupoxomacmrabHa ¢paxiris
nosicHtoBania 8,9 % BapianiitHocTi yrpynoBanns mimricky (F= 4,31, P<0,001),
cepeIHbOMACIITa0HA YacTKa MOsCHIOBada 7,6 % Bapianiii yrpymnoByBanus (F=
3,52, P<0,001), a papibHomacmTabHa wyacTka TmoscHoBaima 1,5 % Bapiarmii
yrpynoByBanus (F= 1,85, P = 0,005). IllupokomaciitabHa (pakiis YHCTOro
IPOCTOPOBOTO KOMIIOHEHTa 3Moria onucat 2,5 % (F= 2,20, P<0,001) Bapiariit
yIpymHoBYBaHHs, c€pelHbOMacITabHa ¢pakiis 3morna onucatu 3,7 % (F= 2,59, P
= 0,005) Bapiamiif yrpynoByBaHHS, a (PpaKilisi 9UCTOrO MPOCTOPOBOTO KOMIIOHEHTA
B JeTalibHOMY Macmitadi 3moraa omucatu 0,9 % (F= 1,70, P = 0,011) Bapiamiit
YTPyTHOBYBaHHSI.

[IIupokoMaciTaOHUIT KOMIIOHEHT Bapiallii yrpyllOBaHHS TPaB’sIHOTO SpPyCy
OyB CTaTUCTUYHO 3HAYMMO OIMCAHUH MMPOCTOPOBHMH 3MiHHMMHU 2, 3,4, 5, 8, 9, 10,
11, 12, 14 1 15 (puc. 5.2.2 ¢) i mosicaroBaB 11,7 % Bapiariii yrpynoByBanus (F=
3,75, P<0,001). KoMImoHEHT cepemHpOro MaciiTady OMHUCYBaBCS MPOCTOPOBUMH
smigauMH 16, 17, 18, 19, 20, 21, 22, 23, 28, 29, 34 Tta 35 1 mir nosicauta 5,9 %

Bapiamiii yrpynosyBanus (F= 2,21, P<0,001). [pioHomacmTaOHNUN KOMIIOHEHT
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OMHUCYyBaBCs MPOCTOPOBUMU 3MiIHHUMU 37, 41, 45, 43, 43, 48, 51, 52, 55, 61, 70 Ta
78 i mir mosicautu 3,9 % Bapiamiii yrpynoByBanus (F=1,84, P<0,001). OGik
€KOJIOTIYHUX BJIACTHMBOCTEM MPHU3BIB /0 3MEHUIEHHS MOACHIOBAHOI JHUCIEpCIi.
MupokomacimitabHa @Qpakiis mnosicHoBana 8,4 9% Bapialiii yrpynoByBaHHS
Hacapkenb (F= 2,49, P<0,001), cepennpomaciitabHa yacTka nosicHroBana 5,2 %
Bapianiii yrpymoByBanns (F=3,13, P<0,001). [pioHomacmiTabHa Qpakiis
nosicatoe 2,1% Bapianiii yrpynoBysanns (F=2,25, P<0,001). O0nik BnacTuBocTei
KOPOHHOTO TMPOCTOPY BIANOBiaB 3a 3MCEHIIEHHS TMOSICHEHO! AHCIepCii.
Mupokomacimitabna ¢pakuis mnosicHioBana 8,7 % Bapialii TpaB SHUCTHUX
yrpynosanb (F= 3,38, P<0,001), cepennbomaciitabna ¢pakuisa nosicHioBaia 4,6
% Bapiamiit yrpynosans (F= 2,09, P<0,001), a apidoHomacmTabHa dpakiris
nosicHoBaia 4,6 % Bapialiii yrpynoBaHHs, 4acTKa MOsicHIoe 2,5 % Bapialiid
yrpynoByBanus (F= 1,62, P = 0,013). OOnik 3HaueHb IHIACKCY POCIMHHOCTI
3MEHIIINUB MOSICHEHY AUCHEpCito mupokomacmTadbuoi gpakuii 1o 10,6 % (F= 3,57,
P<0,001), cepennpomacitabHoi Ppakiiii mosicaus 5,3 % Bapialliil yrpyrnoByBaHHS
(F=2,12, P = 0,001), i apibnomacmTabHa pakiiis moscHroBana 2,7 % Bapiaifiit
yrpynoByBanus ( F= 1,61, P = 0,001). O6:1ik BIacTHBOCTEH JCPEBHUX HACAKCHb
BIJITOBi/IaB 3a 3MEHIICHHS MoscHeHOoi aucrepcii. [lupokomacmrabHa dpakiis
nosicuroBana 9,9 % Bapiariii TpaB’sauctux Hacamkenr (F= 3,37, P<0,001),
cepenHboMaciiTabHa (pakiiist mosicaroBana 4,0 % Bapianiit yrpynoByBanus (F=
1,81, P<0,001), a pgpibHomacmrabra ¢pakmis mnoscHioe 3,1 % Bapiariid
yrpynoByBanas (F= 1,68, P<0,001). IllmpoxomacmrabHa QpaKilisi YHUCTOTO
MIPOCTOPOBOTO KOMITOHEHTa 3Moria onmcatu 5,3 % (F= 2,47, P<0,001) Bapiamiii
YIpyTHOBYBaHHS, cepeaHboMacmTabHa ¢pakiis 3moria onucatu 2,8 % (F= 1,70,
P<0,001) Bapiamiii yrpymoByBaHHS, a (pakiis YHCTOTO MPOCTOPOBOTO
KOMITOHCHTA B JIeTajlbHOMY MaciuTadi 3moria onucatu 2,4 % (F= 1,62, P<0,001)

Bapialliii yrpynoByBaHHS.
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5.3. OpauHanisg APYCHOI CTPYKTYPH MiCbKOr0 MapKy: aHAJI3 B3ae€MOJil
JAEpPeBOCTaHYy, MiAJIICKY Ta TPAB'SIHOI0 NMOKPHUBY B YMOBaX aHTPOIOIC¢HHOIO
BILINBY

BuBueHHs mpocTOpoBOi oOpraHizaiii pOCIMHHUX YIPYyNOBaHb € OJHUM 13
KJIFOUOBUX 3aBAaHb €KOJOT1YHOI HAayKH, IO J103BOJISE 1IEHTU(IKYBATH B3a€MOJIT
MDK PI3HUMHU SIpycaMH POCIMHHOCTI, BHU3HAYUTH €KOJIOT1YHI YMHHUKH, K1
BIUIMBAIOTh Ha iX (OpMyBaHHS, Ta OLIHUTU POJb MPOCTOPOBUX 3MIHHUX Y
CTPYKTYpl yrpymnoBaHb. Y IbOMY PO3/UIL JOCIIIKEHO MPOCTOPOBI OCOOIUBOCTI
yIrpyNoBaHb JIEPEBOCTaHY, MIJUTICKY Ta TPaB’SHOTO APYyCY 3a JOMOMOIOI METO/IIB
OpAuHAIlli, Ie MPOCTOPOBI 3MIHH1 BUCTYNAIIU K MPEIUKTOPH.

OpnauHaiiss  yrpynoBYBaHHS JE€pPEBHUX HACAKEHb 13 MPOCTOPOBUMU
3MIHHUMH SIK TIPEIMKTOpaMy TpH3BeNia J0 BUIUIEHHS ABOX ocel. [lepmia Bich
BiZ[3HAYAJacs MPOTHICIKHOI auHaMikoro uucenbHocTi Tilia platyphyllos subsp.
cordifolia (Besser) C. K. Schneid, Populus carolinensis Moench, i Acer negundo

L. 3 ogaoro 6oky ta Gleditsia triacanthos L. 3 inmoro (puc.5.3.1 a).
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Pucynok 5.3.1 Opaunariis yrpynoBaHHS 3 TMPOCTOPOBUMH 3MIHHHMH SIK
npeaukropamu. [Tokazano BUIM 3 HAWBUIIMMU OaaMu Ha OPJAMHAIIIMHUX OCSIX:

a — opaWHamlisg aepeBocTaHy, b — opauHaIisA MATICKY, C — OpAHHALSA
TpaB’sSIHUCTOTO TTOKPUBY.

IIpocTopoBa Bapiarltis 1i€i OCi CBIIYUTH MPO TNEPEBaKaHHSI MaKCUMaJbHUX
3HAY€Hb B3JIOBXK CXMJIy OaJKH MIBHIYHOI €KCTO3MINi Ta Y CXIAHIN YacCTHHI MapKy
(puc. 5.3.2 a). Bin’eMHi 3Ha4YeHHs OC1 TEpEeBakaJld B IIEHTPAJbHIA Ta 3aXiIHIN
gacThHi  mapky. Jlpyra Bich  BiI3HaueHa  MPOTHIEKHOK  JTUHAMIKOIO
Acerplatanoides L. 3 ognoro 6oky ta Robinia pseudoacacia L. 3 inmoro. Bun

A. platanoides noMinyBaB B IMiBHIYHO-3aXiJHIH 1 IIEHTPAIbHINA YacTHHAX MApKYy, a

R. pseudoacacia - y cxijHiii i 3aXiHii YaCTHHAX TapKy.
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Pucynox 5.3.2 IlpoctopoBa Bapiamisi oceil, OTpUMaHUX MICJIS OpAUHAIL]
YIPYIIOBaHb 3 MPOCTOPOBUMH 3MIHHHMH B SIKOCTI MPEIUKTOPIB: a - Bich RDA 1,
OTpUMaHa TICAs OpAMHAIl JepeBocTaHy, b - Bick RDA 2, orpumana micis
OpJMHAIIIT IepeBocTany, ¢ - Bich RDA 1, orpumana micist opauHaiii mijricka, d -
Bick RDA 2, otpumana micns opauHaiiii miasicka, € - Bick RDA 1, orpumana micins
opauHaiii TpaB'sHoro yrpynoBanss, f - Bick RDA 2, orpumana micnst opauHariii
TpaB'THOTO YTPYIOBAHHS
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3 opauHaiii yrpymnoBaHHS MIACTHWIKA OyJl0 BHUAUIEHO JABI OCl 3
MPOCTOPOBUMM 3MIHHUMHU fK mnpeaukropamu. I[lepma Bick Oyna mno3HayeHa
NPOTHJICIKHOK JMHAMikor umceiabHOCTI A. platanoides 3 omHoro Ooky Ta
Sambucus nigra L. 3 immoro (puc. 5.3.1 b). IIpoctopoBa Bapiaris 1i€ei oci
BKa3zyBaJia Ha MepeBaKaHHS MaKCHUMaIbHUX 3HAYCHb Ha CXMIaX 0ajJoK Ta y CXiJIHii
yactuHi mapky (puc. 5.3.2 b). Big’eMHi 3HaueHHS OCi IepeBaXKalIW B IMiBICHHIN
yacTUHI napKy. J[pyra BiCh XapaKTepU3y€eThCsl MPOTUIICKHOK JTUHAMIKOIO S. Nigra
3 omHoro Ooky Ta Ulmus laevis Pall. 3 inmoro Ooky. Y mimmicky S. nigra
nepeBaXkana y MiBJCHHIM Ta CXifHiIA vacTuHax mapky, a U. laevis mominysas y

[EHTpaIbHIA YaCTHUHI MapKYy.
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Pucynok 5.3.3 IIpokpyctoBa poramis opAnHaLiiHUX pimeHs mig BiumBoM RDAL (a, €)
ta RDA2 (b, d), oTpumaHux micias OpAWHAINT JIICOBOTO JAEPEBOCTaHY Ha OPIAMHAIIHHHX
pileHHsx migpocty (8, b) ta Tpas'sHucToro nepeBocrany (C, d) 3 MPOCTOPOBHUMH 3MIHHUMH SIK
NPEeIUKTOpaMM: & - cyMa KBajpariB mpokpycroBoro joxe 0,11, Kopensuis B CUMETPUYHOMY
npokpycroBomy soxe 0,11, kopensuis B cuMeTpuuHOMY NpokpycroBoMy Joxe 0. 95, P < 0,001;
6 - cyma kBajpaTiB mnpokpyctoBux kin 0,51, kopensuis B CHUMETpHYHOMY oOOepTaHHI
npokpycroBux kin 0,70, P = 0,036; B - cyma kBazpariB npokpycroBux kin 0,14, xopensuis B
CUMETpUYHOMY 00epTanH1 npokpyctoBux ki 0,93, P <0,001; r - cyma KBaapaTiB NPOKPYCTOBUX
kin 0,034, xopernsiist B ciMeTpuYHOMY o0epTaHHi mpokpycroBux kin 0,98, P < 0,001
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3 opauHaiii TpaB'dHOrO yrpymoBaHHS OyJlo BHAUIEHO JBI OCi 3
MPOCTOPOBUMH  3MIHHUMH SIK Tpeaukropamu. Ilepmia Bich MO3Ha4YeHa
POTHIICIKHOIO TUHAMIKOI0 urcenabHocTi Viola odorata L. ta Ballota nigra subsp.
ruderalis (Sw.) Briq. 3 ogHoro 6oky Ta Parthenocissus quinquefolia (L.) Planch. 3
iHmoro Ooky (puc. 5.2.2 ). IlpocropoBa Bapiaiis Ii€i OCl CBITYUTH MPO
NepeBaKaHHs MaKCHMaJIbHUX 3HAYCHb Yy IMIBHIUHIA YacTHHI mapky (puc. 5.3.1 b).
Bin’emHi 3HaueHHS OC1 MepeBakaJii B MIBJAECHHO-CXIAHIA yacTuHi mapky. pyra
BICh BIiJ3HAUYCHAa NPOTWICKHOK auHamikoro Impatiens parviflora DC. Ta
Chaerophyllum temulum L. 3 ogxoro 6oky i Chelidonium majus L. 3 ixmoro. ¥
tpaB'sarctomy HacasmpkenHi |. parviflora ta Ch. temulum gominye B neHTpanbHii
yactuHi mapky, a Ch. majus momiHyBaB Ha OKpeMHUX NUISHKaX y CXIiAHIA Ta
3axiHIA YaCTHMHAX MapKYy.

OO0k BIUIMBY OCed, BWJIYYEHHX MIC/Id OpJMHALIi JEPEBHUX YIpyHOBaHb,
JUTSL THJUTICKY Ta TpaB’SIHUCTUX YIPYIIOBaHb MPHU3BIB JI0 3MIIIEHHS OpIWHAIIHHUX
pileHp I UX yrpynoBasb (puc. 5.3.3). HalGunbmii moxubku Oyiau BUSBICHI IS
BuaiB mimmicky A. platanoides, A. campestre ta M. alba. Haii6inbin gy TiuBiuMH 10
BIUIMBY TpaB’ssHucTUX pocaud Oymu V. odorata, Ch. majus, P. quinquefolia ta L.
perenne. Hait6inpln 9yTIUBUM 10 BIUIMBY JIEPEBOCTaHY OYB MIICOK Y MIBHIYHO-
3axiHIH Ta HEeHTpalIbHIN YacTuHi mapky (puc. 5.3.4 g, b), HaliMEHII YYTIMBUM 0O
BIUIMBY JICPEBOCTaHy OYB TpaB SHUCTUN HaCa/pKEHHS Yy TiBISHHO-3aX1aHIN

JacTuHi napky (puc. 5.3.4 c, d).
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Pucynox 5.3.4 IlpoctopoBa Bapiailisi MPOKPYCTOBHX BijJcTaHEW, OTPUMAaHUX B
pe3ynbTaTi 00epTaHHs OpAUHAIIHUX PIllIeHb IJIs HEOPAUHALIIMHUX yTPYyNoOBaHb (a, b) Ta
TpaB'sHUCTUX JepeBocTaHiB (¢, d) 3 MPOCTOPOBHUMH 3MIHHUMHU SIK TPEIUKTOpPAMH Ta
Biccto RDA 1 (a, ¢) Biccto RDA 2 (b, d), oTpuManoio micisi opJIuHAaIii yrpynoBaHb
JCOBUX JIEPEBOCTAHIB B IKOCTI YMOBHOTO MPEAUKTOPA

BmnuB  nmepeBocTaHy < Ha  MIAJIICOK 1 TpaB'SHUM  HACAJDKEHHS
CYNPOBOJ)KYBaBCS 3MIHOIO E€KOJOTIYHMX BiacTHBOCTed. Jlis aepeBocTaHy
mpu3BeNia 0 3HIWKCHHS TeMIEpaTypH IPYHTY Ta MiJBHUINECHHS HOTO BOJIOTOCTI Ta
enektponpoBinHocTi (Tabm. 5.3.1). 3HmwKeHHS TeMieparypu Ta 30UTBIICHHS

BOJIOTH TaKO TIOCHJIMIIH BIUTHB JIEPEBOCTAHY Ha HUXKYI sIpycu ekocucteMu. Edext
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JEpPEBOCTaHy IO3UTHUBHO BIApearyBaB Ha BHUCOTY Ta MPOEKTUBHE IOKPUTTS

TpaB’SHUCTOTO HACAJKEHHS.

[ligymicok OyB HEYYTAMBUM JO BIACTUBOCTEH

MPOCTOPY KPOHH, TOJl K TpaB'sTHUM sIpyc, HaBHaku, OyB AyK€ UYYTIMBHM J10

apXITEKTOHIKM KPOH. [HAEKCH pOCIMHHOCTI OyJd YyTJIMBUMH MapKepamH BIUIMBY

nepeBoctany Ha mimnicok. Jlume NDII ta LAI Oynau HacCTLIbKM YyTJIMBUMHM IIO0

BILJIMBY Ha TPABOCTIH.

Tabmuis 5.3.1 - Kopessiiist oceit opinHaIlii Ta MpoOKPyCTOBUX BiJICTaHEH 3

npeaukTopamu. HaBeneHno craructuuHo 3Hauyili koediieHTn kopensuii [lipcona

g P <0,05

Oci opauHat

[TpokpycToBi BifcTaH1

H e 0 . . . .
PEAMICTOP] llepen| Jlepes Hinico | ITinmico Tpasa| Tpasa| Ilimmic| ITigmic | Tpasa| TpaBa
octan| octan| k1 K2 1 2 ox 1 oKk2 1 5
1 2
3MIHHI HAaBKOJIMIITHBOTOCEPEIOBHUIIA
TWI - 0,14 | -0,16 | 0,15 -0,17| - - - 0,20 | 0,21
I'pyar T - - -0,13 | 0,17 0,49 |- -0,23 | -0,19 |- -0,21
Bosoriets | 48| 13— |_-021 |-042|-017]021 |017 020 |027
TPYHTY
EC 0,24 - - -0,16 | -0,31| - 0,41 0,40 0,16 | 0,20
Log_Lighti
- | =014 -0,29 | - 0,26 | — - - - -
ng
Temnepary
- | -0,20f -0,19|-0,24 | 0,35 |- — -0,29 |- -0,19
pa ToBITpst
Atmocdhep
0,20 — 0,16 | — -0,48| — — 0,18 0,19 | 0,27
Ha
Tpasa, cm - - -0,16 | -0,24 | -0,24| 0,17 |- — 0,13 | -
[Toxpus - | -0,21 -0,39|-0,14 | -0,29| — - — 0,28 | 0,24
3MiHHI TPOCTOPY KPOHU
COP 0,22 — -0,26 | — — -0,21| - — 0,26 | —
LAI -0,19] - 0,32 | - - 0,29 |- — -0,21 | -
TDr 0,20 - -0,18 | - - —-0,24| - — 0,25 | -
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Oci opaunar [TpokpycToBi BincTaHi

[Ipeauxro iU T . .
P P| Aepes| Jlepes) Iinmico | Minnico Tpasa| Tpasa| Iliymic| ITimmic| Tpasa| Tpasa

ocraH| ocrtad| k1 K2 1 2 ox 1 oK2 1 5
1 2
TDf 0,19 - -0,25 | - - -0,23| - - 0,24 | -
[H1eKCcH POCITMHHOCTI
NDVI - - 0,42 | -0,20 | -0,14| 0,16 | 0,15 - - -
NDII - - 0,20 | -0,23 | -0,42|0,15 |0,19 0,19 — 0,17
Red-Edge - - 0,25 | - -0,30(/ 0,14 |0,18 — — —
Red-Edge - - 0,28 | — -0,29(/0,16 |0,18 — — —
GNDVI - - 0,32 | - -0,28(0,17 |0,17 — — —
LSWI - - 0,35 | -0,22 | -0,30|0,20 |0,27 — — —
LAI - - — 0,17 —-0,35| - 0,19 — - 0,18
MTCI - - 0,31 |-0,31 |0,15 |- - - - -

VYmosHi no3nauenHsi: TWI (Topographic Wetness Index, Tomorpadiunuii Bojoruii injexc) —
MMOKa3HWK HAKOIWYEHHs Bojiord y IpyHTI 3anexHo Big penbedy; EC (Electrical Conductivity,
eJICKTPOINPOBIIHICTS TPYHTY) — MOKa3HMK KOHIIGHTpAIli po3uuHeHHx coiedl y rpynri; Log_Lighting
(JTorapmdm ocBiTieHOCTI) — piBEHBb OCBITIEHOCTI B lorapudmiunomy Macimrabi; COP (Canopy Openness
Percentage, BiIKpHUTICTh KPOHM) — YaCTKa BIIKpUTOro Heba y BepxHBbOMY spyci pocnuaHocti; LAI (Leaf
Area Index, MECTKOBHI IHIIEKC) — IUIOMIA JINCTSHOTO MTOKPUBY BiTHOCHO IUIOMNII TOBEpXHi IpyHTY; TDr
(Tree Density, mIiTbHICTE IepeB) — KUTBKICTE AepeB Ha omuuuIto miomt; TDf (Tree Diameter Fraction,
(dpakmist miamerpa AepeB) — CIIBBigTHOMIEHHS miameTrpiB aepeB y momyisimii. NDVI (Normalized
Difference Vegetation Index, HOpmamizoBanuii audepeHIIHHNNA BereTalliiHuN IHIEKC) — IOKa3HHUK
3m0poB’ss  pociauHHoro mokpuBy; NDII (Normalized Difference Infrared Index, HopmamizoBaHuit
midepeHIianii iHaeKc iHGpauepBOHOr0 BUIIPOMIHIOBAHHS) — OI[iHKA BOIIOrOCTi pociuuHocTi; Red-Edge
NDVI-1, Red-Edge NDVI-2 — Bapiarii NDVI a1t By3bKOCMYTOBOIO CIEKTPAIBbHOTO iala3oHy
YepBOHOT'0 Kparo, 9yTiuBi 10 3MiH BMicTy xiopodiry; GNDVI (Green Normalized Difference Vegetation
Index, 3emenuit NDVI) — Bereramiitauii iHgeKc, Mo BpaxoBye 3enmeHy obmacte cnekTtpa; LSWI (Land
Surface Water Index, BomHu#i iHIEKC MOBEPXHI IPYHTY) — MOKA3HHUK BOJIOTOCTI POCIMHHOTO ITOKPHUBY Ta
rpyaty; MTCI (MERIS Terrestrial Chlorophyll Index, nazemuuii inmekc xmopodimy MERIS) —
IHAUKATOpP BMICTY XJIOPO(LTY B pOCTHHHOCTI.

MapkepamMu OCHOBHMX TEHJICHIIIH 3MIHU CTPYKTYpU JI€PEBOCTaHY €
aJIBEHTUBHI BUJIU POCIIMH, IO 1€ pa3 MiAKPECIIOE POJIb AHTPOTIOTEHHOTO YNHHUKA
y (hopMyBaHHI mapkoBoro HacamkeHHsA. Oci, OTpuMaHiI B pe3yJbTaTi OpJIHHAIL]
JIEpEeBOCTaHIB, Oyld BUKOPUCTAHI SK MPEAUKTOPHU JUISI OMUCY MIHIUBOCTI
yIpymHoOBaHb MIMIICKYy Ta TpaB'sstHOTO TMOKpUBY. JlepeBocTaH 3MIHIOETHCS
Y3roJKEHO, 1 (paKkTopaMul BIUIMBY Ha IHIII MIAPU POCIWHHOTO YIPYIOBAHHS € HE
OKpeMi JepeBa, a pe3yJbTaT Yy3TrO/KEHOI MIHJIMBOCTI BCIX JEPEBHHX MOPia, sSKa
XapaKTEePU3YEThCS 3a JOMOMOIOK OpAMHAIIAHUX oceld. OCHOBHUMH (haKTOpamu

3MIHU CTPYKTYpHU JE€PEBOCTaHY € OpAuHATa TPO(HOCTI Ta OpAMHATA BOJIOT'OCTI.
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Harmi pe3ynbpratét OBHICTIO Y3TO/KYIOTBCS 3 ITUM 3arallbHUM ITOJIOKEHHSM, PO
[0 CBiIYMTH TOM QakT, ™0 TMOpsSAKOBa BiCb | CHJIBHO KOpEIoe 3
€JIEKTPONPOBIIHICTIO, a MOPSJAKOBA BICh 2 KOPENIOE 3 BOJIOTICTIO TIPYHTY Ta
TonorpaUHUM 1HAEKCOM BOJIOTOCTi. EJIEKTpOINpoBITHICTh IPYHTY € MapKepoM
KOHLEHTpaI[li pO3YMHEHOI PEYOBHMHHU B IPYHTI PO3UMHEHHMHM COJISIMH, Bl 4Oro
Oe3nocepeIHbo 3a1ekuTh TPohHICTh eaadoTomy. BakauBo BiI3HAYMTH, LIO BICh
opauHaiii 1 CHIIBHO KOpEJIo€e 3 MOKa3HUKAMHU CTPYKTYPU KpOHU. TakKuM 4YHUHOM,
TUIOJIOT14YHI OCOOJMBOCTI JIEPEBOCTaHY, 3yMOBJIEHI TIpPaJliEHTOM TPOQHOCTI,
BHU3HAYAIOTh 1 OCOOJMBOCTI Oy/noBH TpOCTOpy KpoHH. CHeKTpaiabHI 1HIEKCH HE
YyTJIMBi 10 3MiHU CTPYKTYpH JepeBocTany. lle o3Havae, mo i 3a1aHOTO PiBHS
CIEKTPAIBHOTO  1HJCGKCY XapaKTePUCTUKH KPOHOBOT'O TIPOCTOPY  MOXKYTh
sMmiHtoBaTHCA. O4YeBUIHO, IO PO3JUIbHA 37aTHICTh KOCMIYHMX 3HIMKIB HE
JI03BOJISIE PO3PI3HUTH BIIMIHHOCTI B CTPYKTYypl KpPOHOBOTO TMpocTopy. Bich
opAauHaIili 2 4YyTiWBa JO BOJOTOCTI Ta OCBITJIEHHS IPYHTY Ta TeMIEepaTypu
atMochepu. MoKHa NPUITYCTUTH, IO I BICh BiIOOpaka€ MIHJIUBICTH CKIIAIy
[IePeBOCTAHY B IPai€HTi OCBITICHOCTI B 30Hi KPOH. MIOro CTPYKTYpy TAKOX BaKKO
nu(dEepeHIlioBaTd Ha KOCMIYHHUX 3HIMKaX, 4epe3 IO BiCh OpJAMHAT 2 HE Mae
CTATUCTUYHO 3HAUYYIOT KOPEJISIii 3 1HAEKCAaMU POCIUHHOCTI.

OpauHarliiiiii oci, OTpUMaHi MICIs aHaji3y yrpyHnoBaHHS IMiJJIICKY, CHIBHO
KOPENIOITh 3 1HJEKCAaMH JCpeBHOI pOCIMHHOCTI. O4YeBHUIHO, MIHJIUBICTH
HIUTBHOCTI TPOCTOPY KPOHHU, 3apikCOBaHA 3 KOCMOCY, 3HAYHOIO MIPOIO 3yMOBJIEHA
3MIHAMH B CTPYKTypi mimmicky. Iliamicok TakoX BIUIMBAaE Ha MOKA3HUKH
MIPOCTOPOBOI CTPYKTYPH KPOHH Ta CBITIOBUU PEKUM. 30UIBIICHHS YHCEIBHOCTI A.
platanoides i 3menmienns S. nigra y mijuTickKy CIpHse 3HWKCHHIO OCBITJICHOCTI Ta
TEMIIEpaTypH MiJ KPOHOK MAapKOBOTO Haca/KeHHs. JIOTiYHO, 10 3MEHIIEHHS
OCBITJICHOCTI, CIPUYWUHEHE TYCTOTOI MIMIICKy, TPU3BOAUTH 1O 3MEHIICHHS
BHCOTH Ta TPOEKTUBHOTO TOKPUTTSA TpaB’ SHUCTOTO Haca/pkeHHs. JlepeBocTaH
IHAYKYE TOBOPOT OpAMHAIIMHUX OCEH MiJJIICKY, Ha OCHOBI YOI0 MOKHA BU3HAYUTHU
MEXaHI13MU BIUIMBY JIEPEBOCTAHY HA MiJIJIICOK. 3MIILIEHHS] OpJIMHAIIll M1JTICKOBOTO

YIPYIIOBaHHS, CIPUYMHEHE JEPEBOCTAHOM, IMOB’sA3aHE 31 3MIHAMHM TEMIIEpaTypH,
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BOJIOTH Ta EJIEKTPOMPOBIAHOCTI TIPYHTY, @ TaKOX CIEKTPAIbHUX BIACTUBOCTEH
pPOCIMHHOTO MOKpUBY. Bich opaunamii 2 Takox BioOpaka€ BIUIUB KPOHU Ha
TEMIEpaTypy Ta BOJOTICTh IPYHTY. 3MIINIEHHS II€i OCl, CIPUYHHEHE
JIE€PEBOCTAHOM, TAKOK CBIIYUTH MPO 3MIHU BOJIOIOCTI T TEMIIEPATYPH MOBITPS.

OpauHamiiHl oci pO3pI3HSIOTH JIBI TEHACHIT MIHIMBOCTI CTPYKTYpH
TpaB’SHUCTUX  yrPYyNOBaHb, CIPUYMHEHI BIACTUBOCTAMH  HABKOJHUITHHOTO
cepenoBuia (Bicb 1) 1 BIACTUBOCTSAMHU MpocTopy KpoHu (Bick 2). Bapto
3a3HAYUTH, II0 MIHJIUBICTL 000X LHMX OCEH BIIOOPaKA€ThCSs HA MIHIMBOCTI
CHEKTpaJbHUX TOKa3HMWKIB. BIJIMB 1epeBOCTaHy Ha TpaBOCTIA MOB'A3aHHUM 3i
3MIHOIO BJIACTUBOCTEH CEpEOBUINA 3a TEHJICHIIISIMU, SKI OMUCYIOThCS OOoOMa
ocsiMu. BruimB gepeBocTaHiB Ha Bich | MOB'S3aHUI 31 3MIHAMHM CTPYKTYpH
POCTOPY KPOHH, A0 SKHX IS BICh CIIOYATKY MaJlouyTIuBa. BIuIuB nepeBocTany Ha
BICh 2 HE TOB'SI3aHUH 31 3MiHAMH CTPYKTYPH MPOCTOPY KPOHH, IO SKHUX ISl BIiCh
YyTIMBA.

TakuM ywuHOM, sIpyCHa CTPYKTypa NapKOBOTO HACa/JKEHHS BIUIMBAE Ha
MIHJIMBICTh BJIACTMBOCTEW CEpENIOBHUINA, BIJl SKUX 3aJIeKUTh (QOpPMyBaHHSA
CHOPUSITIMBUX YMOB /I pekpearrii. 3HMKeHa TeMIiepaTypa BIITKY Ta ITiIBHUILECHA
BOJIOTICTh CTBOPIOIOTH OLIbIT KOM(OPTHI YMOBH I BiABimyBadiB mapky [86].
Bucoke BUI0OBE PI3HOMAHITTS PI3HUX SPYCIB € YMOBOIW (popMyBaHHS CTaOUIBHOT
ekocuctemu [147], sska onTHMi3ye BUKOHAHHS €KOCHUCTEMHHUX (DYHKIIIH MICHKOTO
napky. Hami pe3ynbpTati JO3BOJIWIN BCTAHOBUTH, 10 CIIEKTPAIbHI MOKA3HUKHU HE
YyTJIUBI 10 BUJOBOI CTPYKTYPH JEPEBOCTAHY MICHKOTO MapKy, ajie YyTJIMBI 10
CTPYKTYpH TIJUIICKy Ta TpaB’siHOro spycy. Lleit pe3ynapTaT IOCUTH JTUBHHA,
OCKUTHKM MIJJTICOK 1 TpaB'sHUU SPyC TPHUXOBaHI KPOHOIO TMApKOBOi JIEPEBHOI
POCITMHHOCTI. MOJHa TPHUMYCTUTH, IO TAKWHA CIEKTPATbHUNA BIITYK MOXYThb
dbopmyBaTH pi3HOPIAHI HacamkeHHsA. KpiM Toro, BUCOKa BHJIOBa PI3HOMAHITHICTH
JIEPEBOCTAHY MOXKE TOSICHUTH YYTIUBICTH CIEKTPAIBHUX 1HJICKCIB JO MILILHOCTI
POCIAMHHOCTI, aje He J0 BHIOBOTO CKjiana nepeBoctaHy. CrekTpaibHi
XapaKTEPUCTUKU TYCTOTH POCIMHHOCTI MOXKYTh JIONMOBHIOBATHUCS MiAJIICKOM a0o0

TpaB’IHUCTUMU HACaJKEHHAMHU. BHCOKHMII piBeHb KOHKYpEHII 3a CBITJIOBI
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pecypcu Moxke OYyTH BaroMuM CTPYKTYpPOYTBOPIOIOYMM YHHHHKOM, SIKHH CYTTEBO
3MIHIOE CTPYKTYpPY TIHBOJIOOHMX 1 CBITJIOJIOOHUX YrpyMmoBaHb MIJIICKY YU
TpaB’SHUCTUX HACAIKEHb. TakuM YMHOM, CKJIaJl BUJIIB, sIKi 3alIOBHIOIOTH CBITJIOBI
MPOMDKKM B KpOHI, OyJe BIAPI3HATHCSA BIJ THUX, IO 3HAXOISIThCA B TIHL
BianoBigHo, BUAM, SKI 3aMOBHATH MPOTajJWHU, 30UIBIIATH CIEKTPAIBHY OLIHKY
HIUIBHOCTI HACaKEHb MapKy.

[IpocTtopoBuii acmekT Bapialii BHAIB Mae€ lepapXiuHy CTPYKTypy 1
MOAUIAETHCS HA BEJIMKOMACIHITaOH1, CepeHbO- Ta JAPIOHOMACIITA0OHI KOMIIOHEHTH.
BaxuBiCTh ITUX KOMIIOHCHTIB 3MEHIITYETHCS B HAMPSMKY BiJl BEJIMKOMACIIITAOHUX
10 ApioHOMacTabHUX. Poitk ekoJoriyHux (pakTopiB 3MEHIITYETHCS Y 3BOPOTHOMY
HAnpsIMKY: €KOJIOT1YHI (akTopu € HaHOUIbI BaXKJIMBUMH Uil (HOPMYBaHHS
npibHoMacTabHUX JepeBocTaHiB. EdexTu, 3yMOBIEHI KPOHO-TIPOCTOPOBOIO
CTPYKTYPOIO Ta iHJIEKCAMHU POCIIMHHOCTI, SIK MPaBHIIO, € CEPEAHLOMACIITAOHUMU 32
NOXO/KEHHAM. UYHUCTHII TPOCTOPOBHI KOMIIOHEHT BapilOBaHHS CTPYKTYpH
JIEPEBOCTaHIB € IupoKoMacmTaOHUM. Taky ocoONuBICTH MOXHA TOSICHUTH
MITYYHUM TOXO/DKEHHSIM JIepeBOCTaHy. BUpIBHIOBaHHS 3HAa4YeHb MPOCTOPOBUX
KOMITOHCHT Bapiallii pi3HHMX MacIITaOHHX PIBHIB MOXe OyTH MapKEepOM CTYICHS
HaTypasi3alii 1epeBoCTaHy.

[IIupoko- Ta cepeaHbOMACIITAOHI KOMIIOHEHTH TIPOCTOPOBOI Bapialii
JIEPEBOCTAHY € MPAKTUYHO EKBIBaJEHTHUMHU. EKONOriYyHI YWHHHUKW IHIYKYIOTh
MEepPeBaXHO CEePEAHHOMACIITAOHUN KOMMOHEHT. [IpocTOpoBI BIACTUBOCTI KPOH
MPEACTaBICHI MEPEBAKHO IIUPOKOMACIITAOHUMH Ta CEepeIHhOMACIITAOHUMU
KOMITIOHEHTaMHU Bapiallii, ajge iXHS poiab HE € 3HAYHOIO. [HAEKCH POCIMHHOCTI
9yTIWMBl JIO IIHPOKOMACIITAOHOT Ta JpiOHOMACHITA0OHOI CKJIAMOBHUX Bapiarii
migpocty. [epeBoctan (opmye mepeBaxxHO piOHOMAcmTaOHI KOMIIOHEHTH
Bapiarlii miacTuikd. YucTo mpocToOpoBa CKJIAA0Ba, SKa BigoOpaxkae Nit0 (pakTopiB
HEHUTPAIBHOTO XapakTepy, € TMEepeBaXHO cepeaHboMacmTabHo. BakinBoro
0COOJUBICTIO MPOCTOPOBOT MIHJIIMBOCTI TPAB'STHUCTOT POCIMHHOCTI € TIEpeBaX)aroue
3HAUEHHS IMHAPOKOMACIITA0HOTO KOMIIOHEHTa 3 OJHOT0 OOKY Ta BHCOKHH BHECOK

npiOHOMAacIITAOHOTO  KOMIIOHEHTa 3  1HIOro. akTopu  HABKOJMUIIHBOTO
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CepelloBUIIa MAarOTh HaWOLIbIIE 3HAYEHHS JUIsl CTBOPEHHs JpiOHOMacmITaOHHX
Bi3epyHKiB. CTpyKTypa KpOHHM Bilirpa€ Ba)KJIMBY pOJb Ha BCIX 1€papXiyHUX
PIBHSAX, ajie HAaHOUIbII BaXKuBa JJs (OpMYBaHHS JPIOHOMACIITAOHOTO MaJIFOHKA.
Ponb TOKa3HWKIB POCIMHHOCTI HE3HAyHAa M TOSCHEHHS MPOCTOPOBHX
3aKOHOMIPHOCTEl ~ TpaBOCTOIO, aje Halouibma Juisi  JApIOHOMACIITAOHOTO
koMroHeHTa.  CTpykTypa  JepeBOCTaHy  3HA4HOIO  MIpPOI0  BHU3HAyae
cepelHbOMAcIITaOHUI ~ KOMIIOHEHT  NIPOCTOPOBOi  Bapialii  TpaB'sTHUCTOI
POCJIMHHOCTI.

Micbkuil mapk € Ba)XJIMBUM €JIEMEHTOM MICbKO1 1H()pacCTpyKTypH, SKUN
BUKOHYE IIUPOKUHN CIEKTP eKocucTeMHUX ¢QyHkiin [215]. PocnuuHi yrpynoBaHHs
napky rmepeOyBaroTh il IHTECHCUBHUM aHTPONOreHHUM BIutiBoM [51]. e BruiuB
3yMOBJICHUH SIK 3aCTOCYBAaHHSM IHCTPYMEHTIB YIpaBJIIiHHS HacaKCHHsAMHU [73,
139], Tak i KOMIIJICKCHUM aHTPOIOTEHHUM BIUIMBOM MICHKOTO cepesoBuiia [262].
be3nepeuno, pekpeariiiiHa JIIBHICTh € BaXXKJIMBUM JIKEPEJIOM aHTPOIOTEHHOTO
BIUIMBY B Michkux mapkax [58, 321]. Kommpomic Mix iHTeHCH(DIKAIIIEO
€KOCHUCTEMHHUX TOCIYT 1 peKpealiiiHo0 (QYHKII€I0 MOKHA PO3TJSAaTH SIK METY
ONTHUMAJIBHOTO ymIpaBiaiHHA mapkamu. Lli acmexktu (yHKIIOHYBaHHsS TapKy HE
3aBXKOM 30IraloThCs, a 1HOAI M KOH(IIKTYIOTh. SIpycHa CTpPYKTypa IapKy €
pe3yabTaToM €(EeKTUBHOTO BUKOPHCTAHHS €KOJOTTYHHMX PECYPCIB BUIAMHU POCIIHH,
iXHBbO1 KOHKYpEHIIii, a TAKOX 3HAYHO IMOKPAIIY€e €CTCTHYHE CIPUUHSITTS MapKOBUX
Haca/pkeHb [38]. ¥V npupoaHUX CTapoBIKOBHX JIicaxX KUIBKICTh SpyCiB MOXe OyTH
IyXe BEJIUKOI0. Y NOCIIIKyBaHOMY MapKy MU BUIUIHIIA TPU SPYCHU: JEPEBOCTaH,
MiUTICOK 1 TpaB'ssH1 HacapkeHHs. [liamicok 1 yarapHUKOBUH SpyC Y MapKOBUX
HACa/DKCHHSIX HE NUQEpeHIriioBani, TOMy B HaIliii poOOTI MH PO3TISIANH iX SIK

€IUHUH SIPYC, SIKUI MO3HAYMIIM SIK MM1IJTICOK.

BucHoBkH 10 po3aiay 5
1. PocnunHicTh mapky mpelcTaBieHa TphOMa sipycamu: JAEPEBOCTAHOM,

MIJJTIICKOM 1 TPaB'THUCTUMM HacajpKeHHsMH. Haitbinbiie BHI0OBE 0araTcTBO Mae
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TpaB'sHUE sApyc (99 BUIB), 3HAYHO MEHIIIC BUOBE PI3HOMAHITTS JepeBocTany (27
BUiB) 1 mijmicky (16 BumiB).

2. [IpocTopoBHil po3MOALT AEpeB 1 POCIAMH MIJIICKY BUNAAKOBUNA abo
arperoBaHuii, TOAl SK pO3MOALT TpaB SIHUCTUX BHIIB peryusipHuil. berta-
PI3HOMAHITTS BCIiX PYCIB POCIUHHOCTI 3HAXOUTHCS HAa OJJTHAKOBOMY PiBHI.

3. Haii6unpir uymiuBuM 70 (aKkTOpiB CEpeloBUINA € MIJTICOK, AEII0
MEHIII YYTJIMBUM € TpaB’siHI HACaJKCHHs, HaiMEHII YyTIWBUM — JIE€PEBOCTaH.
@DaKkTOpy HABKOJUIIIHHOTO CEPEOBHINA € HAHOUTBII BaKIMBUMH ISl CTBOPCHHS
npiOHOMacIITAaOHUX MojeNe jaepeBocTaHy. EQekTu, 3yMOBIEHI CTPYKTYpOIO
NpOCTOPY KPOHM Ta IHAEKCAMH pPOCIHMHHOCTI, SIK MPaBHIO, MAalOTh
cepeHbOMAaCIITaOHE MOXOKEHHSI.

4. OcHoBHUMHU (hakTOpamMHu 3MIiHHU CTPYKTYpH JEPEBHHX HACAaJDKEHb €
TpO(DHICTH 1 BOJIOTICTb.

5. CrnexTpanpHi IHIEKCH HE YYTJIHBI J0 3MIHH CTPYKTYPHU J€PEBOCTaHY.

6. BrumB aepeBHOTO HacaJKEHHS Ha MIUTICOK TOB’sS3aHUN 31 3MiHAMU
TEMIIEpaTypH, BOJIOTM Ta EJEKTPOIPOBIAHOCTI IPYHTY, a TAKOX CIEKTPaJIbHHUX
BJIACTHBOCTEH POCIMHHOTO IMOKPHUBY.

1. BriiuB  gepeBocTaHy  Ha  TpaB'sHUH  SpyC  MPAKTUYHO  HE

BIIOOpaKAEThCS HA CHEKTPAJbHUX IIOKa3HMKAX, a TOB'I3aHUNA 31 3MIHOIO

CTPYKTYPH MPOCTOPY KPOHHU.
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PO3/11J1 6 IEPTUHEHTHUA BILIUB JEPEBHOI POCJIMHHOCTI
ITAPKY

6.1 IIpocTopoBa MiHJIUBICTL MIKPOKJIIMATHYHMX NOKA3HUKIB Ta
BereTaliiiHUX iHJEKCIB y MICBKOMY MapKy: B3a€MO3B’SI30K TeMIlepaTypH,

BOJIOTOCTi TA CTPYKTYPHHX XapPAKTEPUCTHK /IePeBOCTAHY

MeToro JaHHOTO PO3AUTY € BH3HAYCHHS TPOCTOPOBOI  MIHJIMBOCTI
MIKpOKJIIMATUYHUX, TPYHTOBUX Ta CIIEKTPAIBHUX XapPaKTEPUCTHK POCIUHHUX
yrpymnoBaHb, a TAKOX OIlIHKA 1X B3a€MO3B’S3KIB i3 CTPYKTYpHUMH TapamMeTpaMH
nepeBocTaHiB. JlochiKeHHs CIpSIMOBaHe Ha:

1. BusiBienHss macitabiB mpoCTOPOBOT 3aJIEKHOCTI ISt €KOJIOTTYHUX
BJIACTHBOCTEH  (TemIiepaTypa,  BOJIOTICTb,  CJICKTPOMPOBITHICTH  IPYHTY,
OCBITJICHICTh, TEMIIEpPAaTypHI Ta BOJOTICHI TOKa3HUKH aTMmocdepu) Ta
criekTpanbHuX 1HAeKCiB pocauHHocTi (NDVI, LAI, MTCI Tomo).

2. AHani3 B3aeMOJIii MK TTOKa3HUKaMHU MIKPOKIIMATy, TIPYHTOBUX
BJIACTHBOCTEH Ta CIEKTPAIBHUX XapaKTEPUCTHUK, a TAKOXK iX BIUTUBY HA CTPYKTYPY
JIEPEBOCTAHIB, MUTICKY 1 TPaB’SHOTO SIPYCY.

3. InenTudikaiis KIOYOBUX YHHHHUKIB, $KI 3yMOBJIOIOTH Bapiamii
EKOJIOTIYHMX  BJIACTUBOCTEH 1  CIEKTPaNbHUX  XapaKTEPUCTUK, 30Kpema
MPOCTOPOBUX TPEHIIB Ta 30HAIBHUX OCOOIMBOCTEH Yy MeKaxX JIOCTiIKYyBaHOT
TEPUTOPIi.

4, Orinka poJti IepeBOCTaHIB K PETYIATOPIB MIKPOKIIMATY Ta iXHBOTO
BIUTUBY Ha HIDKHI SIPYCH POCITMHHOTO TIOKPHUBY.

Y 1poMy po3iTi pO3KPUTO 3aKOHOMIPHOCTI TPOCTOPOBOI opraHizamii Ta
eKOJIOTIYHOT JudepeHIianii pOCIUHHUX YIPYNOBaHb, IO € BAXKIUBUAM IS
pO3yMiHHS (DYHKITIOHYBaHHS €KOCUCTEM 1 PO3POOKH 3aXO0/IiB 31 30epeKEeHHS iXHBO1
CTaOUTBHOCTI.

Hocmimxennss mpoBoawiaocs B JumHl 2022 poky 1 IOKazauo, IIo

TeMmieparypa IpyHTy KoiuBajacs B Mexax 17,8-27,0°C 1 mana mpoCTOPOBY
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3QJIEKHICTD 3 pajaiycom 220 m (tadn. 6.1.1). HaliBuma temneparypa rpyHTy Oyna
Ha JIUISTHKax 0e3 JIepeBHOI POCIMHHOCTI ab0 3 PO3PIIKEHUM JAEPEBOCTAHOM (pHC.
6.1.1). Haiinmxua Temnepatypa rpyHTy OyJia Ha IUISHKAaX 3 TYCTUM J€PEBOCTaHOM
Ha cxwil Oanku. Boinoricts rpyHTy KonuBanacs Big 4,6 1o 49,9% 1 mana cnaOky
MIPOCTOPOBY 3aJICKHICTh.

Temneparypa 1 BOJOTICTh TPYHTY MaJlM CUJIbHY HETaTUBHY KOpeJsauio (r = -
0,40, P < 0,001), Tomy mpocTOopoBa 3aJIeKHICTh BOJOTOCTI IPYHTY IOBTOPIOE
PO3MOALT TeMIepaTypH IpyHTy. EnekrponpoBigHicTh TpyHTY KonuBanacs Bin 0,07
no 1,50 nCm/M 1 Mana NOMIpHY OPOCTOPOBY 3aJIeKHICTh. EleKTponmpoBiIHICTH
IPYHTY 3pocTajia 31 30UIblIeHHSIM Bosiorocti rpyHry (r = 0,52, P < 0,001), ane
naTepH EJNEKTPOINPOBITHOCTI XapaKTePU3YEThCS 3HAYHO MEHIIMM PaJliycoM, IO
BKa3ye Ha Pi3H1 MPUYUHH, SIKi TEHEPYIOTh MIHJIUBICTh ITUX ABOX MOKA3HUKIB.

OcaitnieHicTh KonmBanacs Big 69 g0 9710 ik 1 Mana mOMIpHY MPOCTOPOBY
3JICKHICTB 3 pajaiycom 110 M. HaltGuIbII OCBITIICHUMHU IUITHKAMHU € TepUTOPIi 0e3
JIEPEBOCTAaHy Ta TEPUTOPIA B 30H1 pPeKOHCTpyKuii mapky. Temmeparypa moBiTps
KoiuBaeTbes Bix 22,4 1o 31,3°C 1 Mae CHIIbHY MMPOCTOPOBY 3aJICKHICTD 3 PaglycoM
97 M. OCBITJIEHICTh 1 TeMIEpaTypa MOBITPSl CHIIBHO MO3UTUBHO KOPETIOIOTH (I =
0,52, P < 0,001), mo mosicHO€ MOAIOHUN TPOCTOPOBUI MATEPH IUX IMOKA3HUKIB.
OCOONHBICTIO MPOCTOPOBOi MIHJIMBOCTI TeMIIEpaTypu TIOBITPS € HAaSIBHICTH
«XOJIOJTHOTO OCTPOBa» y IIBJCHHO-CXIJHIA YacTHHI MapKy. BoyoricTe MmoBIiTps
smiHtoBanacss Bim 37,1 mo 56,5 % 1 Mana CuiIbHY NPOCTOPOBY 3alIeXKHICTh 3
paxiycom 89 wm.

31 30UTBIIICHHSM TeMIIEPaTypH TOBITPsI BOJIOTICTh MOBITPS 3MEHIIyBajacs (r
= -0,58, P < 0,001). 3ona migBumieHoi aTMoc(epHOi BOJIOTOCTI CIIOCTEpiranacs B

MiBJICHHIN 1 IEHTPaNbHIN YacTUHAX TAPKy, a 30HA 3HIKEHOI - y MBHIYHO-3aX1THIH.
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Tabmums 6.1.1 - OnmcoBa Ta T€OCTATUCTHYHA XAPAKTEPHUCTHKA BIIACTUBOCTEH

HABKOJIMIITHHOTO CEPEIOBHIIA Ta CIICKTpaabHUX moka3HuKiB (N = 230)

3MiHHa OmnucoBa CTaTUCTHUKA I'eocratucTuka
Cepenne Min Max. | Harrer. | YactkoBuii | SDL*, %, JianasoH,
3HAUEHHS nopir M
+ nmoxuoOka

Exonoriuni BmactuBocti**

ST 20,8+0,08 17,8 27,0 | 0,34 0,73 31,8 220
SM 16,3+0,49 4,6 499 | 0,74 0,22 77,1 96
EC 0,27+0,02 0,07 1,50 | 0,64 0,34 65,3 48
L 2129+142 128 9710 | 0,43 0,72 37,4 110
AT 26,4+0,13 22,4 31,3 | 011 1,04 9,6 97
AH 47,3+0,29 37,1 56,5 | 0,047 0,94 4,8 89
CO 28,2+1,09 9,2 100,0| 0,32 1,00 24,2 152
LAI4 1,9+0,06 0,0 4,1 0,49 0,67 42,2 132
LAI5 1,7+0,05 0,0 3,3 0,41 0,77 34,7 140
Dr 4,5+0,21 0,2 146 | 0,62 0,53 53,9 152
Df 4,3+0,18 1,1 146 | 0,35 0,75 31,8 150
TT 8,92+0,38 1,43 29,28 | 0,48 0,79 37,8 154

CriekTpalibHi 1HAECKCH

NDVI | 0,570,003 0,22 0,68 | 0,20 0,83 19,4 138
NDII 0,30+0,003 0,11 0,41 | 0,01 0,99 1,0 126
RE

NDVI- | 0,470,003 0,22 0,57 | 0,02 0,88 2,2 73
1

RE

NDVI- | 0,55+0,004 0,29 0,65 | 0,02 0,97 1,5 66
2

GNDVI | 0,48+0,003 0,31 0,58 | 0,00 0,89 0,0 76
LSWI 0,49+0,003 0,29 0,59 | 0,00 0,89 0,0 89
LAI 0,09+0,001 0,03 0,17 | 0,01 0,79 1,0 33

MTCI | 8,04+0,104 3,17 12,00 | 0,14 0,88 13,7 55
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YmoBHi ozHaueHHs: * - SDL - piBeHb npocTopoBoi 3anexHocTi; ** - ST - Temneparypa IpyHTY,
°C; SM - Bonoricts 1pyHTY, %; EC - enekrponpoBiaHicTh IpyHTy, ACM/CM; L - ocBitneHicts, JIk; AT -
temmneparypa noBitps, °C; AH - Boxoricts noBitps, %; CO - BizkpuTicTb HaBicy, %; LAI4 - edpexTuBHM
IHJIEKC TUTONIi JIUCTS, IHTErpOoBaHM 3a 3eHITHUMH KyTamu Bim 0 no 60°; LAIS - edekTuBHUI iHIEKC
IUTOIII JIMCTS, IHTETPOBaHMU 3a 3€HITHUMHU KyTamu Big 0 mo 75°; Dr - KinbKicTh MpsIMOi COHSYHOT
pajiaiii, Mo NPOMYCKAEThCSI HABICOM, moib/M 2 dt; Df -kinbkicTh JU(Yy3HOI COHSYHOI pajialii, 1o
TpomyckaeThes HaBicom, Momb/M 2 d Y TT - cyma Dr i Df, moms/m 2 d?,

Soil temperature, °C

Soil moisture, %

78190 .5.0-9385
E19.6-203 m985-113
203206 11.3-125
206209 -.25-13.8
—209-213 38158
T T T .213-220 T T T -I58-195
0 375 75 150 Meters .22 -27.0 0 375 75 150 Meters 05499
- N

Lighting, Lx

EC, dSm/m
(log transformed)

0065 - 0.065 .| 84 -2.64

BN 0.065-0.13 264-286

0.13-02 2.86-3.01

mH02-02 =3.01-3.25

EN02-026 325341

| e e e e e e e | 026033 L e e o o o o 341 -3.65
0 375 75 150 Meters (03315 0 375 75 150 Meters 36541

y

7 Air temperature, °C

=
L 4
¢

Atmospheric humidity,
%

-224-244 -—(e0 420

N244-258 420442

258-26.6 442461

26.6-27.1 461 -478

E.27.1-279 .4T.8-49.5

Lo e e | =279-293 T T T T T 495506
0 375 75 150 Meters 293313 0 375 75 150 Meters .56 - 56.5

Pucynoxk 6.1.1 IlpocropoBa Bapialmisi TIpPyHTOBHX Ta MIKPOKIIMaTHUYHUX
napamerpiB. Soil temperatyre - temmneparypa rpynry, °C; Soil moisture - Boxoricts
rpyuty, %; EC - enekrponposiaHicTs rpyHTy, MC™m/cM; Lighting - ocBitienicts, JIk; Air
temperatyre - temneparypa noitps, °C; Atmospheric humiditi - Bosoricts moBiTpsi, %;
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3IMKHYTICTh KpoHH KonuBanacs Big 9,2 no 100,0% 1 nemoHCTpyBaja CUIbHY
MIPOCTOPOBY MIHJIMBICTB 3 pajiycoM 152 m. HaliHmxk4ya 31MKHYTICT KpOHH Oyina
BUSBIICHA JUIsl IEPEBOCTaHY B LEHTpalbHINA 1 MIBHIYHIA YacTHMHAX HapKy (puc.
6.1.2). ¥V cxigHii Ta MiBACHHIA YaCTUHAX MAapKy BIAKPUTICTh KPOHU Oyiia JTyxe
BHUCOKOI0. [TOBHICTIO BIAKPUTUIA MPOCTIp, M030aBIEHUIN IEPEBHOTO MOKPUBY, OYB Y
Oauiil, sSIKa 3HAXOAMUTHCS Yy MIBHIYHO-CXiIHIA yacTuH1 mapky. LAI4 1 LAIS manu
CUJIbHY TIO3UTUBHY Kopesiito (r = 0,96, P < 0,001) 1 nemoHCcTpyBaiu moi0HMIMA
npoctopoBuid martepH. LAl OyB HaWOUIbIIMM Yy UEHTPaldbHIM Ta MIBHIYHIN
yacTMHAX napky. IIpsma coHsuHa pajianis konmsanacs Bix 0,2 1o 14,6 MaH. M2
d? i Mana momipHy mpOCTOPOBY 3aJEXHICTh 3 pamiycoM 152 m. IIpsma coHsuHa
paxmiamiss Oyna HaWHIWKYOIO B IEHTPAJbHIA 1 MIBHIYHIA YacTHHAX TMapkKy, a
HAWBUIIOIO - B MIBHIYHO-3aX1AHIN 1 CXIAHINA YacTWHAxX mapky. Po3cisHa coHsuHa
pamianis xonusanacsa Big 1,1 mo 14,6 mons/mM2 d ! i mana momipay mpocropoBy
3IeKHICTE 3 pamiycom 150 M. Ilpsma 1 poscisHa pamiaris Maad CHUJIBHY
no3utuBHY Kopessiito (r = 0,85, P <0,001). OcobauBictio qudy3HOi pasiaiii € Te,
10 BOHA BHUIA Ha JAUISHKAaX HapKy, AKl 3HAXOJAThCS OJIMXKYE 10 KOPJIOHY 3

0e3/IepeBHUMHU TEPUTOPISIMHU.
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Canopy openness, %
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Direct solar radiation
Mols m-2 d-1
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iffuse solar radiation Total solar radiation
Mols m-2 d-1 Mols m-2 d-1
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Pucynok 6.1.2 IIpocTopoBa MiHJIMBICTh MOKa3HUKIB KPOHH JepeBocTaHiB. Canopy
openness - BinkpuTicTh Kponu, %; LAI4 - edexTuBHHI iHIEKC TUIONI JIUCTA,
iHTerpoBanuil 3a 3eHiTHUMH KyTamu Bifg 0 mo 60°; LAIS - edexruBHMIi 1HAEKC TUIOMNI
JHCTS, 1HTErpoBaHWU 3a 3eHiTHHMHU Kyramu Big 0 no 75°; Direct solar radiation -
KiIBKICTE MPAMOi COHSYHOT pajialii, 1o IMPOoIyCcKaeThes KpoHoro, mojn/M 2 dL; Diffuse
solar radiation - kimbKicTh MUQY3HOT COHSYHOI pajiallii, IO MPOMYCKAETHCS KPOHOIO,
monb/m 2 dt; Total solar radiation - cyma Direct i Diffuse solar radiation, mons/m 2 d*,



123

JI71s1 BCiX BeTeTaIlifHUX 1HACKCIB BUSBJICHO CUIIbHY MPOCTOPOBY 3AJICKHICTh
3 paniycom 33-138 m. MakcumanbHi 3HaueHHs iHaekcy NDVI xapakrtepni s
cxuiiB Oanok (puc. 6.1.3). HaliHmkui 3HaY€HHS 1HOTO 1HAEKCY BUSBICHO IS
Oe3llepeBHUX IUISHOK. YCl1 Berertamidi iHaekcu, okpiMm MTCI, manu BucCOKHiA
piBeHb B3aeMHoi kopemsauii (r = 0,37-0,99, P < 0,001). Inpekc MTCI mae
no3utuBHy kopensiito 3 iHgekcamu NDVI, NDII, NDVI-2, GNDVI ta LSWI (r =
0,15-0,30, P < 0,001) ta "HeratuBHy kopeJsiito 3 ingekcom LAl (r = -0,47, P <
0,001).

[epiri 9oTUPH TOJIOBHI KOMIIOHCHTH, BIIACHI 3HAYEHHS SIKUX TICPECBUIIYBAJIN
OJIMHUITIO, OYJIN BUJIUJICHI 3a JIOTIOMOT'0OI0 METOJy TOJIOBHUX KOMIIOHEHTIB aHaJI3y
MIHJIMBOCTI €KOJIOTIYHHMX BJIACTUBOCTEH Ta IHIACKCIB POCIMHHOCTI (Tabda. 6.2).
[Tepri 4oTHPYU KOMIIOHEHTH 3MOIJIM MOSCHUTH 79,6% Bapiallii mpocTopy O3HAK.
['onoBHa kommnoneHTa 1 mnosicHoBana 50,5% Bapiaimii oO3HaK 1 MO3UTHUBHO
KOpeJtoBajia 31 CHEKTPAJIbHUMHU BereTaliiHumMu iHjekcamu. Llg kommoHeHTa
BiI0Opakae TEHJICHINIO 10 3POCTAHHS BEreTAIlIMHMX 1HJEKCIB, 31 30LIBIICHHSIM
BOJIOTOCTI TPYHTY, €JEKTPOIPOBITHOCTI, arMochepHOi BOJIOTH Ta IHICKCY
JUCTKOBOT TOBEPXHI, ajie 31 3MEHIIEHHSAM TEMIepaTypu IPYHTY, OCBITICHOCTI,
atMocepHOi TeMmmepaTypHu, BIJCOTKAa BIIKPHTOCTI KPOHHM Ta COHSYHOI pajiairii,
IO MPOMYCKAEThCSI KpoHOIO. OUeBUIHO, IO TOJIOBHA KOMIIOHEHTa 1 BimoOpaxkae
MIHJIMBICTh IIUILHOCTI JIEGPEBHOTO IOKPUBY, 3yYMOBJIEHY enadiqHO0 TPOQHICTO.
['onoBHa KOMIIOHEHTa 1 MEMOHCTPYE CHIIbBHY TIPOCTOPOBY MIHJIUBICTD 3 PaJilycoM
129 M. MakcuMaJIbHOrO 3HA4YE€HHS T'OJIOBHA KOMIIOHEHTa | Jocsirae Ha cXuiiax

OaJIK¥ Ta y CX1IHIM YaCTUHI MAPKY.
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NDI
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Pucynoxk 6.1.3. [IpoctopoBa Bapiailisi CeKTpaJIbHUX 1HAEKCIB POCTUHHOCTI

l'onoBHa kommonenta 2 ommcye 13% Bapiamii y mpoctopi o3Hak. Lls
KOMITOHEHTa TIO3UTUBHO KOPEIIOE 31 CMEKTPaIbHUMHU IHJEKCAMH, 3a BUHATKOM
NDVI ta MTCI. I'osioBHa KOMITIOHEHTA 2 CHJILHO TIO3UTUBHO KOPEITFOE 3 BOJIOTICTIO
Ta EJEKTPOIMPOBIAHICTIO TPYHTY, BIICOTKOM BIAKPUTOCTI KPOHH Ta COHSYHOIO
pajiaii€ro, Mo MPOIMYCKAETLCS KPOHOIO, 1 HETATUBHO KOPEIIOE 3 TEMIIEPaTypOIO

IPYHTY Ta 1HIEKCOM JMCTKOBOI MOBepXHi. L[ koMmoHeHTa Maja MOMipHUH PIBEHb
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MIPOCTOPOBOI 3aJeKHOCTI 3 pagiycom 141. MakcumMyM TOJIOBHOI KOMIIOHEHTU 2
OyJ70 BUSBIEHO ISl CXWJIy OaykuM 3 OOKy ekcrnosuiii. ['0JJoBHY KOMIIOHEHTY 2

MOXHA IHTEpIPETyBaTH SK TEHJEHLII MIHIMBOCTI POCIMHHOTO MOKPHUBY,

CIIPUYMHEHY BapiallisiMU 3BOJIOKEHHS.

Tabnuus 6.1.2 - AHami3 roIOBHUX KOMIIOHEHT Bapiallii eKOJIOTYHUX

BJIACTMBOCTEH Ta CIICKTPAJIbHUX ITIOKa3HUKIB MMapKOBUX HACAI?)KCHb

Snrina PC1 PC2 PC3 PC4
M=10,1505% | 22=2,6130% | A=1786% Mn=1575%
Exosoriyni BinactuBocTi™.
ST -0,63 0,34 0,31 0,26
SM 0,35 0,51 0,23 0,19
EC 0,30 0,60 0,24 0,21
L 0,70 - - -
AT 0,59 - 0,45 -0,42
AH 0,24 - -0,85 0,15
CO 0,88 0,35 - -
LAI4 0,76 -0,49 — _
LAI5 0,77 -0,51 - -
Dr 0,79 0,45 - -
Df 0,87 0,37 - -
TT 0,86 0,44 - -
CriekTpalibHi 1HIECKCH

NDVI 0,76 - 0,21 -
NDII 0,76 0,42 — _
RE NDVI-1 0,89 0,32 0,16 -0,19
RE NDVI-2 0,89 0,31 0,20 -0,14
GNDVI 0,85 0,36 0,23 -0,14
LSWI 0,88 0,31 0,24 —
LAI 0,50 0,28 -0,22 -0,70
MTCI 0,16 — 0,55 0,73
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PC1 PC2 PC3 PC4
3miHHA
M=10,1505% | 22=26130% | A2=1786% A=1575%
Cratucruka Bapiorpam™*

Nugget 0,16 0,38 0,0081 0,33
Partial sill 0,90 0,72 0,89 0,73
SDL, % 15,09 34,55 0,90 31,13
Range, m 129 141 67 88

YmoBHI mo3HauyeHHs: * - ST - Temmeparypa rpynary, °C; SM - ponoricte 1pyHTy, %; EC -
eNeKTPONpPOBiAHICTh TpYHTY, NCM/M; L - ocBitienicts, JIk; AT - temmepatypa mositps, °C; AH -
Bororicte moBitps, %; CO - Bimkpuricth HaBicy, %; LAI4 - epekTuBHUI 1HIEKC JMCTKOBOI MOBEPXHI,
iHTerpoBaHui 10 3eHITHUX KyTax Big 0 mo 60°; LAIS - epektuBHUIT iHIEKC TUTONII JHMCTS, IHTErPOBAHUHA
3a 3eHITHUMH KyTamu Bif 0 10 75°; Dr - KiIbKiCTh IPSAMOI COHSIUHOT pajiallii, 110 HaJAXOIUTh Bij HABICY,
mrm 2 dt; DF - kinbkicTh JTU(y3HOI COHSYHOT pajiallii, 110 HAXOIUTh BiJl HaBICy, MM 2 dh TT - cyma
Dr i Df, mxm 2 d°%; ** SDL - piBeHb IIPOCTOPOBOT 3aJI€XKHOCTI.

['onoBHa xommnoneHTa 3 omnucye 8,6% Bapialii o3Haku. BoHa HalicuibHilIe
KopenoBasia 3 arMocdepHoro BosioricTio. [limBumieHHs atrmMocdepHOi BOJIOTOCTI
Oyno moB's3aHe 31 30UIBIICHHSM BOJIOTOCTI Ta EJIEKTPONPOBIAHOCTI TPYHTY 1
3HIDKEHHAM TeMIeparypu IpyHTy Ta atMmocdepu. 30UIbIIeHHS aTtMochepHOl
BOJIOTOCTI acolitoBanocs 31 30uibmeHHssM LAl Ta 3MeHIIEHHSM IHIIUX 1HAEKCIB,
okpiMm NDII. Ils romoBHa KOMIOHEHTa HE Maja KOPEJIli 3 XapaKTepUCTHKAMHU
KpOHM JepeBocTaHy. [oloBHa KOMIOHEHTa 3 Majia CWIbHY MPOCTOPOBY
3QJICKHICTD 3 pajgiycoM 67 MeTpiB. [[IISHKH 3 BUCOKMMU 1 HU3bKUMH 3HAYCHHSIMU
TOJIOBHOI KOMITOHEHTH 3 YTBOPIOBAJIM MO3aidHy CTPYKTYPY 3 AUISHKAMHU OBaJIBHOT
dbopMu po3MipoM y KiJIbKa JECATKIB MeTpiB. ['0JJOBHY KOMIIOHEHTY 3 MOJKHA
IHTEPIPETYBATH K MapKep aTMOCHEpPHOi BOJIOTOCTI.

I'onoBHa xommnoneHta 4 omucye 7,5 % Bapiamii o3Hak. BoHa HaiiOimbn
JyTJIMBa 0 MPOTHICKHOI JUHAMIKK BapitoBaHHs Bereraniiaux ingekciB MTCI Ta
LAI. 30implieHHS 3HA4YeHb TOJIOBHOI KOMMOHEHTH 4 Oyno moB'si3aHe 3i
30UTBIIICHHSIM BOJIOTOCTI Ta €JIEKTPOIPOBIAHOCTI IPYHTY 1 aTMOC(hEpHOT BOJIOTH Ta
aCoINIOBAJIOCs 31 3MEHINEHHSM TeMIeparypu IpyHTy 1 atmMocdepu. s romoBHa
KOMITOHEHTA HE MaJia KOPEJsAIlii 3 XapaKTepUCTUKAMHU KPOHU JICPEBOCTaHY.

l'omoBHa kommoHeHTa 1 BKa3zye Ha MIHIUBICTh (PiTOMacu pPOCIMHHUX

YIpYIIOBaHb, Ha SIKY BKa3yIOTh CIIEKTPAJIbH1 BereTaliiH1 1HAEKCH.
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6.2 IIporuo3yBaHHs €KOJIOTiYHNX BJACTHBOCTEN MiCbKOI0 IapKy 3a
JAOIOMOT 010 CIIEKTPAJbHUX BereTaliifHNX iHACKCIB: aHAJII3 e(peKTUBHOCTI
MoJeJ1eH

CydacHi TEXHOJIOTil JUCTAHI[IMHOTO 30HAYBaHHS, 30KpeMa CHEKTpasbHi
BereTaliiiHl 1HAEKCH, BIAKPUBAIOTh HOBI MOXJIMBOCTI JJISI OL[IHKH €KOJOTTYHUX
BJIACTHUBOCTEM MPUPOJHUX 1 AHTPONOreHHUX €EKOCUCTEM. BOHM 103BOJISIOTH
e(DEeKTUBHO BHM3HAYaTU XapaKTePUCTHKH cepeloBHIa 0e3  HEoOXITHOCTI
NPOBEJICHHS TPYAOMICTKUX TIOJbOBHX BHUMIPIOBaHb, 30KpEMa Y BEIIMKUX
Macmradax.

Y upoMy po3aiiai po3rIISTHYTO MOTEHINaNn CIEKTPAaTbHUX 1HJIEKCIB, TAKUX K
NDVI, NDII, GNDVI, LSWI Ta iHm#uxX, y SKOCTI MNPEAUKTOPIB IJsi OILIHKHU
MIKpOKJIIMATUYHUX, TPYHTOBHX 1 CTPYKTYPHHUX XapaKTEPHUCTHK TapKOBUX
Haca/keHb. [IpoBeneHuit perpeciiiHuil aHami3 MoKas3as, 10 CHEKTPaIbHI 1HIEKCH
MOXYTh TIOSICHIOBATHM 3HAYHY 4YacTUHY Baplallii TakuX TOKa3HHKIB, SK
TeMIlepatypa 1 BOJOTICTh IPYHTY, OCBITJIEHICTh, aTMocdepHa TeMmIeparypa,
BOJIOTICTh  TIOBITPs, €JCKTPONPOBIAHICTH IPYHTY, a TaKOX CTPYKTYpHi
XapaKTEPUCTUKHU JCPEBOCTAHIB (3IMKHYTICTh KPOH, 1HJEKCH JUCTKOBOI MOBEPXHI
TOIIIO).

OcoOnmBy yBary TmpUIAUICHO BHU3HAYEHHIO KIIOYOBUX IHACKCIB, SKi
3a0e3neuyloTh HAaWOUIBITy MPOTHOCTUYHY 3AAaTHICTh JJIS KOXHOI 3MIHHOI.
Hanpuknan, NDVI, NDII Tta GNDVI € 3HauymuMu mOpeaukTopaMu ist
TeMriepatypu rpyHTy, a LSWI no3Boiisie omiHUTH BOJNOTICTh TPYHTY. PesynbraTn
MOKa3ylTh, IO IIi I1HAEKCH BiIOOPaKAIOTh B3a€EMO3B’SI3KM MDK POCIUHHHUM
MOKPUBOM, MIKPOKIJIIMATOM Ta BIACTHBOCTSIMHU IPYHTY, 3yMOBIIeHI 06i0(i3nuyHuMU
IpoIecamMmy Ta CTPYKTYPOIO POCIUHHOTO YIPyHOBaHHS.

Le#t po3min Mae Ha METI MPOAEMOHCTPYBATH €(PEKTUBHICTh CIEKTPATBHUX
IHAEKCIB $IK I1HCTPYMEHTY €KOJIOTITYHOTO MOHITOPUHTY Ta iXHIO pOJIb Yy

MOJIEIIOBaHH1 €KOJOTTYHHUX MPOLECIB 1JI MAPKOBOTO CEPEIOBHUILA.
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Exonoriyni iHAEKCH, BUMIPSHI B IOJI1, MOXHA NEPEeI0aYUTH 3a JTOMOMOTOI0

BereraniiHux iHaekciB (tabna. 6.2.1). MHOXuHHI perpeciiiHi Mojeni 3MOriu

nosicautu 11-61% Bapianii nokazHukiB. CTaTUCTUYHO 3HAYYIIUMU MPEIUKTOPAMU

temneparypu IpyHty Oyau NDVI, NDII (Big'emHi koedinieHTH perpecii) Ta

GNDVI (momatHuii KoedilieHT).

JOCTOBIDHUM TMPEIUKTOPOM BOJIOTOCTI IPYHTY.

JInme

3HAYYIIUM NMPETUKTOPOM EJIEKTPOIPOBITHOCTI IPYHTY.

iHaekc LSWI 0OyB cratuctuuHo

Ingexc NDII 06yB enuHum

Tabnuus 6.2.1 - PerpeciitHuii aHani3 BIUIMBY CIEKTPaIbHUX 1HJIEKCIB Ha

€KOJIOT14H1 BIACTUBOCTI MApKOBUX Haca/keHb. HaBeneHo koediiieHTH 6eTa-

perpecii + cT.nmoxuoka, siki € 3Hauyumu npu P < 0,05

3MiHHa | Rag [Ipenukropu (cnekTpaibHi HAEKCH)

BIATYKY* NDVI NDII RE RE GNDVI | LSWI LAI MTCI

* NDVI- | NDVI-

1 2

ST 0.46 - N - - 0.55+0.25 - - -
0.48+0.09 |0.69+0.11

SM 0.19 - - - - - 0.73+024 | - -

EC 0.16 - 0.54+0.15 - - - - - -

L 0.43 - - - - 0.88+0.25 - - -
0.52:0.09 1.48+0.41

AT 0.22 B - - - - - 0.22+0.11 -
0.2740.11 |0.43+0.14

AH 0.11 - 0.31+0.15 - - - - - N

0.32+0.09

CcoO 0.61 - - - N 1.60+0.21 - 0.23+0.08 -
0.41+0.07 0.82+0.30 |1.36+0.34

LAI4 0.37 [0.23+0.09 - - 1.25+0.43 - 0.4740.21 - -

0.35+0.12 1.36+0.27
LAIS 0.35 |0.24+0.10 - - 1.33+0.44 - 0.44+0.21 - -
0.28+0.13 1.37+0.27

Dr 0.42 - - . - 1.58+0.26 - . .
0.36+0.09 1.82+0.42

Df 0.58 N - - - 1.67+0.22 - 0.24+0.08 -
0.36+0.08 0.66+0.31 |1.42+0.35
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3MinHa | Rag [IpenukTopH (CHEeKTpasibHi 1HIEKCH)
BIATYKY™ NDVI | NDII RE RE GNDVI | LSWI | LAI MTCI
* NDVI- | NDVI-
1 2
" %52 logrs008| T |irasess | VOO T B B

YmoBHI mo3HayeHHs:: * - ST - Temmeparypa rpynry, °C; SM - Bonoricts 1pyHTy, %; EC -
SNeKTPONpPOBiAHICTh TPYHTY, NCM/M; L - ocBitnenicts, JIk; AT - temmepatypa mositps, °C; AH -
Borioricte moBitps, %; CO - Bimkpuricth HaBicy, %; LAI4 - epekTuBHUIl 1HIEKC JMCTKOBOI MOBEPXHI,
iHTerpoBaHui 10 3eHITHUX KyTax Big 0 mo 60°; LAIS - epekruBHUI iHIEKC TUTONII JIMCTS, IHTErPOBAHUMA
3a 3eHiTHUMH KyTamu Big 0 mo 75° Dr - KiUIbKICTh NpSAMOi COHSIYHOI pafiallii, M0 MPOITyCKAEThCS
Hagicom, M.H.M 2 d %} Df - kinpkicTs udyy3HOI COHSUHOT pafiallii, IO MPOMYCKAETHCA HABICOM, M.H.M" 2
d%; TT - cyma DriDf, MM 2d ™

OcaitiieHicTh MOXHa TiepeadaunT 3a gornomorotro GNDVI (mo3utuBHUI
koedimient perpecii) Ta NDVI 1 RE NDVI-2 (HeratuBHi koedimieHTH perpecii).
Atmocdepna temmneparypa 3poctae 3 LAI Ta 3menmyerbcs 3 NDVI ta NDII.
ATtMocdepHy BoOJIOTICTH MOXHa mependauutu 3a gomnomororo NDII ta MTCL
PisnomaHiTHI mpenukTopu OyiIM BKIIOUYEHI B perpeciiHi Mojeni g OIHUCy
Bapialliii XxapakKTepUCTHK KpOH JepeBocTaHiB. Bonu 3aBxau Brimodain NDVI, RE

NDVI-2 ta GNDVI.

6.3 ExosoriyHi YHHHUKH NAPKOBUX HACATKEHb

Exkonoriuni mapamerpu, BHUMIpPSHI B IOJbOBHX YMOBaX, Ta BereTalliiHi
1HICKCH, OTPUMAaHI MIJIAXOM aHaji3y JaHUX JAUCTAHIIMHOTO 30HyBaHHS, TICHO
KOPENIOI0Th MK €000 1 (OPMYIOTh YOTHPU MATEPHU MIHJIMBOCTI, IO OYyIIO
BUSBIJICHO 32 JJOTIOMOT'OI0 METOJTy TOJIOBHUX KOMITOHEHT.

Bci cniektpanbHi iHAEKCH pOOIATH OJHOCTIPSIMOBAHI BHECKH B IO TOJOBHY
KOMITOHEHTY. HaiiBaxknuBimum Gaktopom, o Bu3Ha4ae piTomMacy AepeBOCTany, €
tpodHicTs emadorony [2, 326]. Tpoduicte emadoromy - Ie IHTErpaJbHUN
MOKA3HHK, SKUA BiIOOpakae MOCTYMHICTH MOXWUBHUX PEUOBUH, HEOOXITHUX IS
dbopmyBaHHS (GiTOMACH, A0 KUILKOCTI KX HAHOLIBIN YyTJIMBI JIEPEBHI POCIIMHH,
OCKUIBKH IX OpraHi3Mu NOTpeOyIOTh 3HAYHO OLIbIIE PEYOBUH, HIK YarapHUKHU a0o
TpaB'sTHUCTI pociuHU [2]. 30Ha BUCOKUX 3HAYCHb (DiTOMACH i, BIAMOBIIHO, BUCOKOT

TpodHOCTI enadoTONy BIAMOBIAAE CEpeAHIM YacTUHI cXuiny Oanku, JIe B
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NPUPOAHUX YMOBax (POpMyeTbCcsl HAMOUIBII CHOPUATIMBHMA ISl PO3BUTKY JIICY
peKUM MiHepanbHOTO XKuBJIeHHs [314]. [TapkoBe HacajKeHHS CTBOPEHE IITYYHO
Ha wmicli mpupogHoro sicy [173] i, sk GaunMo, 3aKOHOMIPHOCTI MPOCTOPOBOI
Bapialii MoTeHiany NPOAYKTUBHOCTI MAPKOBOTO HACAIKEHHS TOYHO MOBTOPIOIOTh
3aKOHOMIPHOCTI MpUPOAHOi exocuctemu. Ciil 3a3HA4YMTH, 110 OpJUHATA
TPO(HOCTI € MPOBIAHOIO B KJacu(ikalii MpUPOJIHUX JIICIB CTENOBOI 30HU Y KpaiHH
[2]. Otpumani pe3ynpTaté CBiIYaTh Npo Te, IO TPOPHICTH TAKOXK € KIFOUOBHM
dbakTopom B oprasizailii mry4yHoro Jicy. Llel acrekT BpaxoOBYETbCS B THIIOJIOTIT
IITYYHHX JIICIB, ajie B Iy)Ke TpyOOMy HaOmmkeHHi [2]. Y TUMoorii Ty4YHUX JTICiB
CyporaToM TPOQHOCTI € TPaHYJIOMETPUYHHIA CKJIaJ IPYHTIB, KU JUIIE B JTyXKE
a0CTpakKTHOMY HaOJMKEHHI MOXE XapaKTepu3yBaTu TpPOHICTh eaadoToly.
OueBuIHO, 110 POJb TPO(PHOCTI B OpraHizallli MTYYHOTo JIICYy HE MEHIIA, HIXK B
oprasizaiii npupoaHoro Jicy. KpiMm toro, Taka 6JIM3bKICTh peakilii ITYYHOTO JICY
Ha TpaJieHT TPO(MHOCTI CBITYUTH MPO MPOIEC WOro HaTypasizallii: HaOIMKeHHS
MITYYHOTO JIICOBOTO HAca/p)KeHHS 3a CBOEI OpraHizaiicro Ta (QYHKIISIMH 0
IPUPOJTHUX PEKUMIB.

Tpodorporn BiMBae Ha ¢iToMacy J1icoBoro yrpymosanus [286, 287] mio, B
CBOIO UepTry, BU3HaUa€ €KOJIOT14YH1 BJACTUBOCTI Ta PEKUMH, SIKi OPMYIOTHCS B JIiCi
[252, 273]. BmiuB jmicy Ha €KOJOTIYHI PEXHUMH Ta MIKPOKITIMATHYHI YMOBHU
Ha3UBAIOTh MOHATTAM MepTHUHEHTHOCTI [6, 329]. 30inbmicHHs (iTOMAacH JIiICOBOTO
YIPYMHOBAaHHS CHpPHSE TMIIBUINCHHIO BOJIOTOCTI MOBITPS 1 TPYHTY Ta 3HUKCHHIO
TEMIIEpaTypu TOBITPS 1 TPYyHTY. Y KOHTEKCTI TMAapKOBUX HACAIKEHb Il
TparcopMallii € BaXIMBUMHU JUIsI €KOCUCTEMHUX (DYHKIIIH MapKOBUX HACAIKCHb
Ta MMIBUIICHHS MPUBA0JIMBOCTI MApKYy JUIs BiaBigyBadiB [93].

3HIKEHHsI TEMIIEPATypU Ta MiJBUIIEHHS BOJOTOCTI MOBITPS € HA3BUYANHO
npuBaOJIMBUMH  EKOJIOTIYHMMH 3MiHAMH B  MIChKOMY cepemoBuili  [86].
30inpmeHHs  ¢iToMack B TpagieHTI yMOB emadoTonmy CYIpPOBOKYETHCS

CTPYKTYPHOIO IepeOyA0BOIO JCPEBOCTAHY.
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3MEHIIYETbCS BILAKPUTICTE KPOHM 1 3MEHIIYETHhCS KUIBKICTh COHSYHOL
paaiaiii, sika Jocsrae MoBepXHi IpyHTY. L{luM MosICHIOETHCA MiJIBUILIEHHS BOJIOTOCTI
IPYHTY Ta 3HWKCHHS TEMIIEPATyPH IPYHTY.

l'omoBHa KoMmoOHEHTa 2 BiOOpa)kae 3MIHU CTPYKTYpHU IEpPEBOCTAHIB 3a
rpagieHToM BojorocTi. llopsm 3 TpodHICTIO, Tpaai€eHT 3BOJIOKEHHSA €
HaWBaXXJIUBIIIOD OPJWHATOI B THUIOJOTIl TPUPOJHUX JIICIB CTEMOBOI 30HU
Vkpainu [270]. 30u1biIeHHS BOJOTOCTI IPYHTY MOB'SI3aHE 31 3HWIKCHHSM HOTO
TeMriepatypu. BaxxiuBo 3a3HauuTH, 10 BereTariinuii inaeke NDVI neuytnusuit
70 TpajJlieHTa YMOB 3BOJIOKCHHS, IO POOUTH HOT0 YYTIMBUM IHAMKATOPOM
MIHJIMBOCTI TpajiieHTa TPOPHOCTI, 30KpeMa. Y CBOIO Hepry, BereTalliifHi 1HIEeKCH
NDIl, RE NDVI-1, RE NDVI-2, GNDVI, LSWI, ski Oynau po3poOseHi ujs
IHAMKAIT 3BOJIOXKEHHsT pocauHHocTi [127, 141, 156, 313] mokasanu iX BHCOKY
Kopessiito 3 rirporonom. Crin 3a3HaunTtH, 1mo iHAeke NDII € Haito b1 4y TIuBUM
JI0 BOJIOTOCTI, OCKIJIbKMA BIH KOPEJIOE JIUIIE 3 ABOMA TOJOBHUMHU KOMITOHEHTaMHU.
Bci iHmi BeretariiiHi iHAEKCH, SIKI € YYTJIMBUMH JO BOJIOTOCTi, KOPEIIOIOTH 3
YOTHpPMa TOJOBHUMH KOMIIOHEHTAMH, 1110 CBIYMUTH MPO X HU3BKY CHEIU(PIUHICTD

Bereramitinuii  ivgekc MTCI Mae HaWBUIY KOpEJAIi0 3 TOJOBHUM
kommoneHToM 3. Ileii iHAEKC € YyTIMBHM 10 BMICTY Xaopodiny y diromaci [95].
BaxxniBoro 0COOIMBICTIO TOJOBHOI KOMIIOHEHTH 3 € BIJICYTHICTH KOpEJAIii 3
MOKa3HUKAaMU CTaHy KpOH JepeBHUX pociauH. OuYeBHIHO, L0 MNPUYUHOIO
dbopMyBaHHS TpEHIy, SIKHUWA OIMUCYETHCS TOJOBHOI KOMIIOHEHTOIO 3, € BHJIOBI
0CcOOMBOCTI JiepeBocTany. LI KOMIOHEHTa MO3UTUBHO KOPENIIOE 3 HASBHICTIO B
nepeBoctani Gleditsia triacanthos ta Robinia pseudoacacia. Ob6unBa BuIH
HaekaTh A0 mopsaky Fabales. XimopodutoBi mirmenTrn pocima  Gleditsia
triacanthos mokaszanu craGineHnii BmMicT 6amspko 20,66 £ 3,49 mr r ! [157]. dna
823 Bugis pocaun BMict Chl a+b konusascs Bix 1,20 g0 22,58 mr r 1 [157]. Cepen
JepeB, MO pocTyTh y JIHINpi, BIMTHOCHO BHCOKHU BMICT XJopodiry mae Robinia
pseudoacacia [152]. Takum uyuHOM, TOJOBHa KOMIIOHEHTa 4 BigoOpaxae
IIPOCTOPOBY HEOAHOPIAHICTH, Hacamkenb Gleditsia triacanthos Ta Robinia

pseudoacacia B Mexax mapky. Lli Buau AEpeBHUX POCIUH acOLIIIOTHCS 3
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YyMOBaMHU BHUIIMX TEMIEPATyp IPYHTY 1 MOBITPS, HU3BKOi BOJIOTOCTI IPYHTY 1
aTMoc(epH Ta HU3bKOT €JIEKTPOIIPOBIIHOCTI IPYHTY.

IcHyroTh nani, mo micas mocagku JriciB 3 Robinia  pseudoacacia
BiZIOyBa€ThCS 3HWKEHHS BOJIOTOCTI IpyHTY [145].

I'omoBHa kommoHeHTa 4 Takoxx no3HaueHa MTCI (mo3uTuBHa Kopersilis) Ta
LAI (neratuBHa kopessiis). 31 30UIBIICHHSM MOPSIKOBOIO HOMEpa TOJIOBHOI
KOMITOHEHTH i1 3MICTOBHA IHTEpHpeTallis cTae CkiaaHimow. OueBUaHO, 10 LeH
TOJIOBHUM KOMIIOHEHT MOK€ OYTH OLIIHEHMH JIMIIe OMMCOBO HAa OCHOBI 3MIHHHX,

SIK1 3 HUM KOPEJTIOIOTh.

6.4 OuiHka eKoJ0riYHMX BJIACTHBOCTEN 32 10MOMOI0K0 BereTamiifHux
iHgexciB

BaxxauBUM pe3yJabTaTOM € MOJKJIMBICTH OIIIHWTH 3HAYEHHS CKOJIOTIYHHX
O3HAK 3a JIONMOMOTOI0 CIIEKTPAIIbHUX BETreTalliMHUX 1HACKCIB.

[IporHocTryHa 30aTHICTH pErpeciiHUX Mojened il TIPYHTOBHX Ta
MIKpOKJIIMATUYHUX BIACTUBOCTEH € HHU3BKOIO, TOMY BOHU MalOTh CKOpIIIe
aHAMITUYHE, HDK TpaKTUYHE 3HAYEHHA. XapaKTePUCTUKU KPOHHU JAEPEBOCTaHY
JIOCUTh JTOOpEe MPOTHO3YIOTHCS 3a JOIMOMOIO BEreTalliiHUX IHIEKCIB, TOMY iX
NPAKTUYHE 3aCTOCYBAHHS HE BUKIIOYAETHCA.

CrpykTypa perpeciiHuX MOJENIeH 3arajioM IMATBEP/KYE ICHYIOUl YSBICHHS
Ipo SKICHY 3HAYYINICTh BereTariiHux iHmekciB [248]. Tak, Temreparypa IpyHTY
TUM HIDKYa, YUM BHIIA (iTOMaca JIEPEeBHOI POCIMHHOCTI, MO J00pe OMUCYETHCS
ingekcamu NDVI ta NDII. Ingexkc GNDVI, mBuaiie 3a Bce, MapKye TpaB'sSHUCTY
¢diTomacy, 10 TOSCHIOE HOTO TMO3WTUBHUIM3HAK Y perpeciiiHii mozem. [Hmekc
LSWI, sixuii OyB CTBOpEHHH CIEHiadbHO ISl MO3HAYCHHS MOBEPXHEBOI BOJIOTH
POCIMHHUX OPTaHI3MIB, € €IMHUM IMPEAUKTOPOM BOJOTOCTI IpyHTY. OmHak Oyio
noka3ano, mo NDVI ticHo kopemtoe 3 BojoricTio 1pyHTy [321]. Baknmpo
3a3HAYMTH, 1110 3arajioM €JICKTPOIPOBIAHICT 1 BOJOTICTH TIPYHTY TICHO
KOPEJIOITh, ajie iXHIMU mpenukropamu € pizHi iHgekcu [336]. Tmmekc NDII €

€MHUM TPETUKTOPOM €JIEKTPONpOBIAHOCTI IpyHTy. Llel iHgekc Takox OyB
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CTBOPEHMU [JI1 BH3HAUYEHHS BOJIOTOCTI 3€JI€HOI POCIMHHOCTI. OYeBUAHO, IIO
MporHoctuyHa 37aTHICTh 1HAekcY NDII oOymoBieHa B3a€MO3B'SI3KOM MIK
BOJIOTICTIO TPYHTY Ta EJEKTPOMPOBIAHICTIO. EIEKTpONpOBIAHICTE TAaKOX CIIiJT
BPaxOBYBaTH, OCKUIBKM BOHA BKa3y€ Ha MIHEpAI3allil0 IPYHTOBOTO PO3UYHUHY 1,
TAaKUM YHWHOM, € OJHUM 3 IMOKa3HWKIB TpodHocTi enadoromy [207]. Brums
TpodHOCTI enadorony Ha piToMacy Ta CTPYKTYpPY POCIMHHUX YIpPyNOBaHb MOXKeE

OyTH MPUUYMHOIO 3B'A3KY MK €JIEKTPOIPOBIAHICTIO IPYHTY Ta iHAekcoM NDII.

,N\
s ‘ ’
rC1
N -43--0.85
W -0.85--0.29
-0.29--0.05

E-005-0.14
EN0.14-043

007 -0.21
mm043-065 021 0.5
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.-]1.17 --0.69
W0.19-0.54

-0.69 —-0.47
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Pucynok 6.4.1 IIpocTopoBa Bapiallis TOJOBHHUX KOMIIOHEHT, OTPUMaHUX 3a
pe3ysibTaTaMy aHaii3y Bapialii eKOJOT1YHMX BIIACTUBOCTEH Ta CIEKTPATbHUX
1H/IEKC1B POCIMHHOCTI
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CBiTIOBUH pEeXHM Yy TpaB'SHUCTUX YrPYNOBAaHHAX BWINWHA, HDK B
YIPYNOBYBaHHIX 3 JEPEeBHOIO pociauHHICTIO [60], 1m0 mosicHioe Bia'eMHi
koepimientn perpecii NDVI ta RE NDVI-2 and nporsHo3yBaHHS OCBITJIEHHS.
Koedimient perpecii ansa npeaukropa GNDVI mae Big'emuunii 3nak. lle moxxHa
MOSICHUTH TUM, 1110 el Beretamiauii inaekc GNDVI € uyTtnuBum 110 3MiHH came
TPaB'sIHUCTOT POCIMHHOCTI, SKIIIO BPaXyBaTH BIUIKB JIICOBOT POCIMHHOCTI.

[IporHocT4Ha 37aTHICTH MOJENEH AN MIKPOKIIMATHYHUX TMOKa3HHUKIB €
ayxe HU3bKOr0. OUueBUAHO, 110 MIKPOKIIMATHYHI YMOBH B MICBKOMY MapKy TyxKe
MirnuBi [153] ockibkM 1€ POCIMHHE yrpyNOBaHHS Ma€ OCTPIBHUEM XapakTep i
3HAYHY 30HY KOHTAKTy 3 HaBKOJMIIHIM ypOaHi30BaHUM mpoctopom [42, 222].
JlicoBe yrpymoBaHHs 1 MapK SK HOro pIi3HOBHJI XapaKTEPHU3YEThbCS CTAOUIBLHICTIO
MIKpOKITIMaTHYHOTO pekumy [96] Toxi sk Mmickka 3a0yaoBa Ta KOMYHIKaIlii
XapaKTePU3YIOThCS BHCOKOK MIHJIUBICTIO MIKPOKIIMATHYHOTO pexumy [169].
3aKOHOMIPHO, 110 MapPKOBI HACAJKEHHS MAlOTh CTAOUTI3yIOUMM BIUIMB HA MIChKE
CEpellOBHUIIE, a MIChbKE CEepelOBHIIE - JecTaOUI3yrouMii BIUIMB Ha MapKoBe
cepefoBuIle. Y IbOMY IOJSATA€ BIIMIHHICTD MDK ITapKOBHUM CEpPEJIOBUILEM 1
IPUPOHUM JIICOBUM CEpPEOBHUINIEM. THM HE MEHII, PerpeciiiHi MoJjell BKa3ylTh
Ha BAXKJIMBICTh BIUIMBY CTPYKTYpH TMAapKOBHUX HACA/PKCHb Ha MIKPOKIIMAaTHUYHUM
pexuM. 30UTBIIICHHS! POCIIMHHOCT1 CIIPUSI€ 3HIKECHHIO TEMITEPATYPH 1 IiIBHIIICHHIO
BOJIOTOCTI MapKkoBOoro cepefoBuina. OuUeBHIIHO, IO CTYIMiHb I[LOTO BIUIUBY €
cnenuivHUM 711 KOXKHOT JUISTHKY, TOMY TJIO0aIbHA perpeciiiHa MOJIeNb HE MOXKe
JIOCTOBIPHO OIKCATH XapakTep 3aJ€KHOCTI MIKPOKIIMATHYHUX TOKA3HUKIB BiJ
1H/IEKC1B POCIIMHHOCTI.

Binkputicth KpOHM Ta TPOHHUKAIOYY COHSYHY pajiaiiio HalKpaiie
MIPOTHO3YBaTH 3a JIONIOMOTOK0 BETETAIlIMHUX I1HACKCIB. BHECOK TpaauIliiiHOTO
BereTarfiitnoro ingekcy NDVI B perpeciitHy mMojens 3Ha4HO MeHIui, HiX y RE
NDVI-2 Tta GNDVI. BereramiiiHi 1HACKCH YYyTJIWBI J0 KIUIBKOCTI Ta
(YHKIIIOHAIBHOTO CTaHy XJOPOQUIy B POCIMHAX, TOMY MOXHA MPUITYCTUTH, IO
MEXaHI3M 1HJAMKaIlll BIIKPUTOCTI KPOHU JEPEBHOI POCIMHHOCTI TMOJSTaE B

YYTIMBOCTI MPEIUKTOPIB A0 CKAaAy (YHKIIOHAIBHUX TPYH POCIUHHOCTI, K1
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BIJIPI3HAIOTBCA 32 CBOIMM CIEKTPaJbHUMM XapaKTepucTukamu. DyHKIIOHAIbHI
Ipynu Ta >KUTTEBI (OPMHU POCIMH BIAPI3HAIOTHCSA 3a BMICTOM xJjopodimry. 3a
CTylEHEM 3MEHILIECHHS BMICTY XJopodury a, xjopodpiny b Ta 3araabHOro
XJI0pOo(UTy pOCIMHA MOXHA BIOPSAJIKYBaTH TAKUM YMHOM: JiepeBa (BIYHO3EJIeH1 >
JUCTOMAJHI) > YarapHUKd > TpaBU. 3a CHIBBIIHOIIEHHSIM XjIopoduty a 1o
xJIopodiTy b pOCIMHM MOKHA BIOPSJIKYBaTH TaKUM YUHOM: JiepeBa (XBOMHI <
IIMPOKOJIUCTSIHI) < yarapHUKU < TpaBu [227]. Takum 4MHOM, CIIEKTpaIIbHI 1HIEKCH
POCJIIMHHOCTI YYTJMBI JI0 PI3HOT KUIBKOCTI XJIOpodily B pOCIMHAX, a 3MiHA
CTPYKTYPH KPOHH Ta CBITJIOBOI'O PEXUMY IMPU3BOAUTH J0 3MIHU (DYHKIIIOHAJIBHOT
CTPYKTYPH POCIMHHOTO TMOKpUBY. OUEBHIHO, M0 YYTIUBICTb KOMIUIEKCY
BEreTallifHUX 1HJAEKCIB 0 (YHKI[IOHAJIBHOI CTPYKTYpU POCIMHHOCTI €
MEXaHI3MOM iXHBOT MPOTHOCTUYHOI 3JaTHOCT1 OILIIHIOBATH CTaH KPOHU MapKOBOTO

HacaJPKCHHS.

6.5 IlepcneKkTHBH MPAKTHYHOI peaJjizamii

[TapkoBi HacamKeHHS MOXKYTh CYTTEBO 3MIHIOBAaTH MIKPOKIIMAaTHIHUN
PEXKUM Ta MaTH CTAOLTI3YIOUMM BIUIMB Ha HABKOJUIITHE MIChKE cepeaoBuie. Taka
TpaHchopMalliifHa TEHJCHINS Y3TOMKYEThCS 3 KOHIIEMIIIEI TMEePTUHEHTHOCTI 1
BKJIFOYa€ B ce0e 3MIHM B Pl €KOCHCTEMHHUX IOCHYT, sIKi BUKOHYIOTH IMapKOBi
Haca/pkeHHs. [lopomHuWii ckiaj JepeB Ta OCOONHMBOCTI 1X PO3MIIICHHS €
KIIFOUOBUMHU (PaKTOpaMH, 110 BHU3HAYAIOTh €KOCHCTeMHI mocnyru. OHaK MapK sK
€KOCUCTEMAa TIAJIATa€ PO3BUTKY, 1 1€ PO3BUTOK BH3HAYAETHCS YMOBAMH
HAaBKOJUIIHROTO cepenoBuiia. OCHOBHUMH O3HaKaMH TPUPOTHOT  JIICOBOI
€KOCUCTEMH B YMOBAaxX CTEnmoBOi 30HM Ykpainu € Tpodoronm Tta rirporom. Ili
dakTopu 30epiratoTh CBOIO aKTyaJIbHICTH 1 JJIsl MAPKOBHUX HacakeHb. KomOiHalrii
Tpo(OoTOMy Ta TIrPOTOMY CTBOPIOIOTH ONTHMAalbHI YMOBH JUISI KOHKPETHHUX
JEPEBHUX TIOPIJ, 110 € YMOBOIO TOCATHEHHSI MaKCHMi3allii €EKOCUCTEMHHUX MOCTYT.
YMOBH MIHEpPATBHOTO JKHUBJIICHHS POCITMH Ta 3BOJIOKEHHS TIPYHTY MAaIOTh
MIPOCTOPOB1 3aKOHOMIPHOCTI, 1110 JI03BOJISIE BPAaXOBYBATH iX MPHU MPOEKTYBaHHI Ta

yOpaBiaiHHI MNapKOBUMM HacajukeHHAMHU. Ciij 3a3HauydTH, [0 BpaxyBaHHS
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HEOJHOPIIHOCTI peNibe(y TaKOX JO3BOJSE JOCITTH MaKCUMAaJbHOI €CTETUYHOT
MPUBAOJIMBOCTI MAPKOBOIO HACAKEHHS.

Perpeciiini 3B'I3kM MDK MapKepaMH I'PYHTOBO-MIKPOKJIIMAaTUYHUX YMOB Ta
MPEAUKTOPAaMU BETETaIlll € BaKJIWBHMHU JJII MOHITOPHHTY CTaHy IapKOBHUX
Haca/pUKeHb Ta OILIHKA €e(EeKTUBHOCTI 1HCTPYMEHTIB YIPABIIHHS NapKOBUMHU
Haca/pkeHHs MU, [IITy4yH1 J1icOBI HacaJ)KeHHs MalOThb 3HAYHY TPUBAIICTh CTaali
CBOTO PO3BUTKY, III0 MOB'SI3aHO 3 TPUBATICTIO )KHUTTS JiepeB. barato ynpaBiaiHCEKHX
pillIeHb, SIKi TPUHAMAIOTHCS B JJAHHMK MOMEHT 4acy, MaTUMYTh HACJIKH TPOTATOM
3HAYHOTO YacOBOro iHTepBaly B MalOyTHboMy. I{00 ouiHuTH e(eKTUBHICTDH
yIPaBIiHCHKUX aJIbTEPHATUB, HEOOXITHO «IIOBEPHYTHUCS B MHHYJE». [[poro MoxkHa
JOCSITTA 3a JOMOMOTOI0 PETPOCHEKTUBHOTO aHali3y CYMYTHUKOBHX 3HIMKIB
TEpUTOpii, 10 HAC IIKaBUTh. PerpeciiiHi Mojeni dalTh MOXJIUBICTh
IHTEpIpETYBaTH CYNyTHUKOBI 3HIMKHM Ta OTPUMATH IIUPOKHUH CIEKTP E€KOJOTIYHO
pesneBaHTHOI iHpOpMaIlii MPo cTaH MapKOBUX HACA/KEHB Y PI3HI YaCOBI MEPIOAH.

VY mepcnekTUBl MOJANBIIUX JOCTIDKEHb JOUUIBHO BHUPINIUTH HACTYIHI
3aBAaHHsA. BaximBowo 1 IIKaBOK MPoOJIeMO € penbedHa HEOTHOPIAHICTD
NMapKOBHX HACa/DKeHb Ta 3SICYBaHHS poyi penabedy B oOpraHizailii MapKOBUX
Haca/pkeHb. HeoOXigHO OIIHWUTH POJIb BHUAOBOTO CKJIaJy Ta BHJIOBOTO
pi3HOMaHITTA y (OpMyBaHHI MIKPOKIIMATy B TApPKOBUX HACAa/DKCHHSIX Ta
MIHJIMBOCTI BJacTUBOCTEW TpyHTIB. CiiJl BHSABUTH BIUIUB CTPYKTYpU KpPOHHU
JIEPEBOCTAaHY Ha BUIOBE PI3HOMAHITTS Ta (PyHKIIIOHANBHUN CTaH TPAB'SHOTO SIPYCY
MMapKoOBOI'0 Haca/pKeHHS. [, 3BHUYAiHO, BaXKJIMBO OIIHUTH (DiHAHCOBHMA BIUIMB

CKOCHUCTCMHHUX IIOCIIYT, IO HAJAOTHCA ITAPKOBUM HACA?’KCHHAM

BucHoBkH 10 po3ainy 6

1. 3MiHa MIKPOKJIIMAaTUYHUX 1 TPYHTOBHUX BJIACTUBOCTEU 3aJICKUTH Bi
ocoOnmMBOCTEN JepeBOCTaHy. 30UTbIeHHsT (piTOMacH epeBOCTaHy MPU3BOJUTH 10
3HM)KEHHSI TEMIIEpAaTypu IPYHTY 1 MOBITPS Ta MIABUIIEHHS BOJIOTOCTI IPYHTY 1

atMoc(epu B JIITHIN Nepio/I.



137

2. Oco06nMBOCTI JEpeBOCTaHy 3ajiekaTh Bil HOTO BHUAOBOTO CKIANYy.
OcHoBHMMU (aKkTOpaMu, 110 BU3HAYAIOTh CTPYKTYpPY Ta (DYHKIIi IepeBOCTaHy, €
TpodoTon Ta rirpoTor.

3. Cran JnepeBOCTaHy MOXHa OI[IHUTH 3a JIOMIOMOIOK JaHUX
JUCTAHIIITHOTO 30H/1YBaHHS.

4, CrekTpanbHi IHIEKCH POCIMHHOCTI MOXYTh OYyTH 3aCTOCOBaHI SIK
NPEIUKTOPH JJI OLIHKHA IPYHTOBHUX Ta MIKPOKJIIMAaTUYHUX BJIACTUBOCTEH.

5. CrnekTpanbHi BIAMIHHOCTI y (YHKUIOHAJIBHUX Tpymax PpOCIHUH €
OPUYMHOIO TPOTHOCTUYHOI CHJIM BeTeTalliitHUX 1HJIEKCIB.

6. 3a JOMOMOIOK BEreTallifHUX IHJEKCIB TaKOX MOXHA €(PEeKTUBHO

POrHO3YBaTH CTaH KPOHOBOTO MTPOCTOPY.
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BHUCHOBKHN

1. [lepTHETHUI BIUIMB POCIMHHOCTI MICBKOIO MapKy 3ajJeXHUTh BiJ
AOro  BEpPTHUKAJIBHOI MPOCTOPOBOI  CTPYKTYypHU. BeprukanbHa  CTpyKTypa
JAOCTIKEHOTO MICHKOTO TMapKy MpeACTaBICHa TPhOMa SIPyCamH: JEPEBOCTAHOM,
MIJJTICKOM 1 TpaB'sstHUM MOKpuBOM. Haiibinble BUaOBE 6ararcTBo Mae TpaB'sHUN
Apyc, 10 CKIaIy SIKOro BXoAuTh 99 BuAiB pocnuH. JlepeBocTtan npencrapieHuii 30
BUJIaMH, a MITICKOK— 16 Bugamu. Cepel HUX HAWYUCENBHINIMMU BUJAMH OyIiU
Acer platanoides L., Acer negundo L., Sambucus nigra L., Robinia
pseudoacacia L., Acer pseudoplatanus L. V tpaB'ssHoMy spyci JOMiHyBajIu
Chelidonium majus L., Viola odorata L., Impatiens parviflora DC., Parthenocissus
quinquefolia (L.) Planch., Geum urbanum L.

2. @DakTOpy HABKOJMIITHHOTO CEPEJOBHINA € HAWBAXIMBIIIUMHU JIs
CTBOpPEHHS JplOHOMACIITAOHUX MOJeneil nepeBoctany. HallOuibimn 4yTiauBUM 10
(dakTopiB cepenoBUIla € MIAIICOK, NS0 MEHII YyTJIMBUM € TpaB’sTHUM MOKPUB, a
HallMEHII YYTJIUMBUM — JepeBocTaH. EdexTu, 3yMOBJI€HI CTPYKTYpOIO MPOCTOPY
KPOHM Ta IHJIEKCAMHU POCIMHHOCTI, SK MpaBWIO, MalTh CepeaHboMacIITaOHe
noxomkeHHa. OCHOBHUMU (DakTOpaMu TUHAMIKU CTPYKTYPH JIEPEBHUX HACAHKCHb
€ TpO(HICTH 1 PEKUM BOJIOTOCTI enadororry.

3. ExoMopdHuii aHaii3 poCIMHHOTO MOKPUBY 1HAYKYE BHCOKHHA PIBEHB
POMIOYOCTI TPYHTY Ha TEPUTOPIi MApKy, IO CTBOPIOE CHPHUATIMBI YMOBH IS
MeraTpodiB. PexxuM BOJIOTOCTI MapKy € OLIbII CIPUATIUBUAM JIJISI TOCYXOCTIMKUX
JIEpPEeBHUX TOpia, HDK it Me30(QiTiB. CBITIONIOOHI BUAM JEMOHCTPYIOTH
MepeBaXaHHSA HaJl TIHBOBUTPUBAIMMH. CTIHKICTH JIEPEBHUX TOPIT 0 nediruTy
BOJIOTH € BAXXJIMBUM KpUTepieM (HOpMyBaHHS aCOPTUMEHTY JEPEBHUX TOPIJ APKY
B MEKaxX CTEIOBOI 30HU.

4, Hacamkennss mapky BUKOHYIOTH BaXIHBY (YHKIIIO MTIATPUMKH
010J710TIYHOTO PI3HOMAHITTS TBAPUHHUX YIPYHOBaHb, MPO IO CBIMYUTH BHUCOKA
YacTKa €eHTOMO(IILHUX BUAIB Yy CKJIajl AepeBocTany.llepeBakanHs pyaepaibHUX
BUJIIB POCIMH y MICBKOMY MAapKy € TPHUBOXXHUM CHTHAJIOM, SIKHH BKa3ye Ha

HEOOX1IHICTh ONTUMI3allli CHCTEMHU YIIPABIIHHS HapKOM.
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S. BmuuB aepeBHOTO HacaJKeHHsI Ha MAJIICOK TMOB’S3aHUM 31 3MIHAMU
TEMIEPaTyPH, BOJOTOCTI Ta €IEKTPOMPOBITHOCTI IPYHTY, & TAKOXK CHEKTPaTbHUMU
BJIACTUBOCTSIMU POCIMHHOTO TOKpUBY. BIUMB nepeBocTaHy Ha TpaB'sHHA SpycC
MPAKTUYHO HE BIOOpaKaeThbCAd HA CHEKTPAJIbHUX MOKAa3HUKAX, ajie MOB'A3aHUMN 31
3MIHOIO CTPYKTYpPHY IPOCTOPY KPOHH.

6. Exosioriuni napameTpu, BUMIpsiHI B MOJbOBUX YMOBaXxX Ta BereTauiiHi
IHICKCH, OTPUMaHI NUIAXOM aHaji3y JaHUX JUCTAHIIMHOTO 30HIYBaHHS, TICHO
KOPEJIOITh MIX CO0010 1 (POPMYIOTh YOTHPU NMATEPHU MIHJIMBOCTI, BUSBIEHI 3a
JIOTIOMOTOI0 METOAY TOJOBHUX KOMITOHEHT.UyTJIIMBUM iHJAMKATOPOM MIHJIMBOCTI
rpagieHTa TpodHocTie BeretamiiHuil  iHAexkc NDVI.  3minm  cTpykrypu
JIEPEBOCTAHY Y TPAIIEHTI BOJOTOCTI XapakTepu3yBaiK BererariiHi inaexkcu NDII,
RE NDVI-1, RE NDVI-2, GNDVI, LSWI. Haiibinbu 4yTIMBUM cepell HUX
BusgBuBcs 1Haexc NDIL.

7. [lepTHEHTHUI BIUIMB I€PEBHOT POCIMHHOCTI MPOSBIIAE ceOE Y TOMY,
110 301IbIIeHHS (ITOMACH POCIMHHOTO YTPYHMOBAaHHS MAapKy CIPHUSIE T1IBUIICHHIO
BOJIOTOCTI Ta 3HM)KCHHIO TEMIIEpATypH MOBITPS 1 IPYHTY. Po3MmoAin poCIMHHOCTI Y
MeXax Tmapky dopmye cnenudigHi MIKpOKIIMATHYHI JTUISHKH, TaK Y IBIESHHO-
CXIIHIH YacTHHI BiI3HAYEHO «XOJIOAHUW OCTPIBY», y MIBICHHIN 1 IEHTpaIbHIN
JacTHUHAX MapKy— 30HY IMiJIBUIIEHOT aTMOCchepHOT BOJIOTOCTI, Y MIBHIYHO-3aX1HIN
— 30HY 3HWXKEHOI aTMocepHoi BoiorocTi. 30UTbIIEHHS (iTOMAcH B TPaIE€HTI
YMOB €a()OTOIy CYHPOBOIKYETHCS CTPYKTYPHOIO IepeOyn0BOIO JEPEBOCTaHY,
BHACTIZIOK YOTO 3MEHIIYETHCS BITKPUTICTh KPOHU 1 3MEHINYETHCS KUIBKICTh

COHSIYHOI pajiailii, sika Jocsrae MOBEPXHI IPYHTY.
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[IOI'OIXKEHO : 3ATBEP/DKEHO

IIpopekTop 3 HayKOBOi po6OTH B.0. mpopeKTopa 3 HayKOBO-HeAaroriyHoi
JIHiNpOBCHKOTrO HAIliOHAILHOIO /i KOr0 HaLllOHATBEHOTO
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B aucepramii JOCTiIKEHO pONb TOPH3OHTANIBHOI Ta BEPTHKAIBHOI CTPYKTYpH

POCTHHHOTO TIOKPUBY MiCBKOTO apKy K (akTopis, sKi 06yMOBITIOIOTH HOT'O IIEPTHHEHIIIIO.

Y JI0CTi/KeHHI BUSBIEHO 3aI€XHICTh IPYHTOBHX i MiKPOKIIMATHYHMX BIACTHBOCTEH Bif
CTPYKTYpH KPOHOBOTO MPOCTOPY NapkoBoro aepesocrany. Ilokasano, mo CIEKTpalbHi 1HICKCH
MOKyYTh GyTH 3aCTOCOBAHI A1 IPOTHO3YBAHHS IPOCTOPOBOT MiHJIMBOCTI IPyHTOBO-KJIiMATHYHHX
BJIACTHBOCTEH Ta NMOKA3HHUKIB KPOHOBOTO MPOCTOPY.

JloBe/ieHO, 1O MEPTHHEHTHHUI BIUTMB JEPEBHOI POCTHHHOCTI IPOABIILE cebe y TOMY, IO
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crierpiui MIKPOKJTIMATHYHI AUISHKH, TaK y MiBJAEHHO-CXiaHIH YaCTHHI Bi3BHAYCHO «XOJIOIHHUI
ocTpiB», y TiBAeHHi# 1 LEHTpalbHill YacTHUHAX MapKy— 30HY mijBUIIeHoi aTrMochepHol
BOJIOTOCTI, y MiBHIYHO-3aXifHiii — 30HY 3HIKEHOi aTMoOChepHOi BOJIOTOCTi. 30iMbIIEHHS
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XapaKTEPUCTHKY YrpyNOBaHb JEPEBHHX HACA/DKEHb 30HH pekpeauii Boraniunoro cagy JHY
imeni Onecs [onuapa. 3amponoHOBaHO BHKOPHCTaHHS CHEKTPAIBLHUX BEreTALiMHUX 1HIEKCIB
JUISi POTHO3YBAHHS! IPOCTOPOBOI MiHJIMBOCTI IPYHTOBO-K/IIMATHYHHX XapAKTEPHCTHK MICBKHX
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PO3TANIYBAHHS 3eJICHNX HACA/DKEHD Y MICBKHX IapKaXx.

OtpuMaHi pe3ysbTaTH J03BOJIATH HE JIMIIE riHOme 3p0O3yMITH BIUIMB JE€PEBOCTaHY Ha
JOBKLUIA, ane # CTAaHYTh OCHOBOK I PO3POOKH e(eKTMBHHX MiAXOMIB /O ynpaBJIiHHA
MICHKHMM 3€JIEHUMH 30HaMH B yMOBaX KJTiMaTHYHKX 3MiH Ta ypbaHizauii.
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['onoBa BYEHOI pagu

610J10r0-eK0JIOTiYHOr0 (haKyJIbTETY,
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AiJILHICTL NPUPOAHOTO 3anoBiAHNKa«/ HIiNPoBCLKO-OpinbebKHi»

Januit akt 3acsiquye, 110 B pe3yJibTaTi BAKOHAHHS AOTOBOPY NPO HAYKOBO-
TEXHIYHE CNiBpOOITHUUTBO Mik JIHINPOBCHKMM HALIOHAJILHAM YHIBEPCHTETOM
imeni Onecst T'onuapa (JIHY) Tta npupoaHum 3anosiaHukom «JIHiNpoBCbKo-
Opinbebkuiiy (Ne01/23 Bin 20.01.2023 p.) HaykoBi pe3yJibTaTH, siki Oyjiu OTpuMaHi
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MCHCJUKMEHTY [ITY4YHHMX JIICOBHX HACa/LKEHb i3 3aCTOCYBaHHAM CKOMOPGHIYHOIO
aHani3y Ta OUIHKM BEreTaliMHMX iHJICKCIB, OTPUMAHMX LJISAXOM aHajlizy JAaHux
JMCTaHUIAHOTO 30HyBaHHs», ska OyJa Ha/laHa /10 3al0BIAHUKY Ta BIPOBA/DKEHA
y poboTy 3 METOI 30epeeHHs JACPCBHUX Haca/uKeHb Ta JJIs MiATPUMKH

0i0J0rIYHOTO PI3HOMAHITTS TBAPUHHUX YIPYNOBaHb.
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[IPUPOLHOTO 3aMoBiIHMKA
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