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Huceprarniss Ha 3700yTTS HAyKOBOrO CTyIleHs jJokTopa ¢inocodii 3a
cnemianbHicTio 101 «Exomoris» — KuiBcbkuil HalllOHAJIbHUN  YHIBEPCUTET

OyIiBHUIITBA 1 apXITEKTypH, MiHICTEpPCTBO OCBITH 1 Hayku Ykpainu, Kuis, 2022.

HucepraniitHa poOOTa MPUCBSIYEHA JOCHTIPKEHHSIM €KOJIOTO-CTa0UTI3yI0UUX
GyHKIIA cremiagi3oBaHUX €KOCHUCTEM 3aXHMCHHX JicoBuX Hacamkenb (3JIH), sxi
3a0€3Me4yl0Th ONTHUMAJIbHHI PO3BUTOK Ta BIJHOBJIEHHS ypOO- Ta arpoleHO3iB.
Oco0smBa yBara npuaiasiiach BU3HAYEHHIO Ta BIPOBAIP)KEHHIO HOBUX, PaHIIIE H1JIE
HE BUKOPUCTAHUX, PyHIIIsIX Ta BaacTUBOCTAM 3JIH, siki MatoTh He JHile JOKAIbHUM,
a i rmo0anbHUM e(eKT.

VY nepiomy po3aui MpoaHaIi30BaHo JIiTepaTypHi JKepesna BUOpaHOi TEMaTUKH
Ta BCTAHOBJIEHO OCOOJMBOCTI PO3BUTKY, €KCIUTyararii Ta BigHoBieHHs 3JIH Ha
TEPUTOPISAX, SIKI TOPYIIEHI AaHTPONOTE€HHOW AlSUIbHICTIO. OXapaKTepu30BaHO
(dbyHKITIOHATBHI OCOOIMBOCTI 3aXHMCHUX JIICOBUX HACa/KEHb Ta BU3HAYEHO iX HOBI
¢ynkuii. PosrasinyTo 3JIH B KOHTEKCTI caMOCTIHHOT O10LIEHOTUYHOI CUCTEMH, SIKa
Ma€e CUCTEMHHUU BIUIMB Ha cepefoBuile. [IpoaHanizoBaHO iCHyIOUYl TUIHM Ta BHIU
koHcTpykIid 3JIH Ta BU3HAYEHO iX €KOJIOrOe(pEeKTUBHICTh 3a IEBHUX YMOB
aHTPOTIOTEHHOTO BIUIMBY. byIJi0 BU3HaUY€HO OCHOBHI TPOOJIEMH Cy9aCHOTO 3aXHUCHOTO
JICOPO3BEICHHS Ta 3alPONOHOBAHO HOBMM Iiaxia g0 Bu3HaueHHS 3JIH B KoHTEKCTI
TJI00AJTBPHOTO €KOJIOTTYHOTO e(heKTY.

VY npyroMmy pojauli mpeacTaBiIeHO PO3pOOJIEHI aBTOPOM METOJM BU3HAYEHHS
1HKEHEPHO-EKOJIOTIYHUX TMapaMeTPiB 1 TMOKA3HUKIB XapaKTEPUCTUKU CKIIAJOBUX
cuctemu 3JIH. 3a 1onomMororo MeTo/iB €KOJOTTYHOTO MOHITOPUHTY, IIUIIXOM aHATI3y
BUXITHUX JIAHUX EKOJIOTIYHUX TMapaMeTpiB Ta OIIHKK €(PEeKTUBHOCTI il BCIX

CKJIaJOBUX CUCTCMHU 3aXHCHUX HACAAXKXCHDB Ta X BJIMBY Ha HABKOJIMIITHE CCPCAOBUIIC



BU3HAYEHO 1X EKOJIOTIYHY poJjib. BUIIJIEHO OCHOBHI MapaMeTpaMH, K1 3MIHIOIOTh
CBOi MTOKA3HUKH Yy MPOIEC] eKCIUTyaTarlii iHKeHEePHOi JTic03ax1CHOI (hiToMemopariii
(TmornMHaHHS T1I0KCUIY BYTJICIO, IPOYKYBaHHS KHCHIO, 3aTPUMAaHHSI MUY Ta Caxi)
Ta MPOBEACHO €KOJIOTITYHUN MOHITOPHUHI 3a BUIIE 3a3HAYEHUMH TOKa3HMKaMHU 3a
1990-2020 pp.

B mporeci ominku posi 3JIH Ha TepurTopisix arpo- Ta ypOOIeHO3iB, Oyiau
po3p0o0JIeH] HEOOXiHI KOMIUICKCHI €KOJIOT14HI MOKa3HUKU 1 mapaMeTpu (CTaIiCTh
PO3BUTKY JOBKULIA Ta MOro €KoJOriyHa €MHICTh), WHI0 XapaKTepU3YIOTh
IPUPOAOOXOPOHHY JISUTHHICTH B arpOIICHUIITBI.

3a  pesynbTaTaMM  €KCHEPUMEHTIB  OyJI0  3alpoOIlOHOBAaHO  JIHIAHY
(yHKLIOHATBHY 3aJ€KHICTh MIXK €KOJIOTTYHUMU (haKTOpaMHu, SIKi TOCHIIKYIOThCS 32
TPUALSITUPIYHUNA TIepiol Ta po3poliieHO0 (YHKINI0 Oe3NeKu MOBKULIA, SKa
XapakTepu3ye HAWMEHIIl PU3UKU BTPAaTU CTAJOCTI pPIBHOBAaru Ta 3po0JIeHO
apOKCUMAIII0  B3a€EMO3AJIEKHOCTI  MDK  €KOJIOTIYHUMH  (aKTopamu, SKi
JOCIIKYBaIUCh B AuHaMilli 3a 30-piuauii iepioa. Po3po0iaeHo HOBY SAKICHY MOJIENb
BBy 3JIH Ta arpo- ta ypOoueHos3u. lle 103BOJMIO BCTAaHOBUTH JAMHAMIKY
POAYyKyBaHHSA 00’€MIB KHCHIO 3aXMCHUMH JIICOBUMH HACAJDKEHHSMHU 3a TEpion 3
1990-2020 pokwu.

Byno po3po0iieHO 1 3almpoONOHOBAHO XapaKTEPUCTHKY CTaHy JOBKULIS 3a
00’€KTUBHMMH KUIBKICHUMHM TIOKa3HUKAMHU: CTaJICTIO PIBHOBAaru JOBKULIS B
perIaMeHTOBaHUX MeXax MiCIis aHTPOTIOTCHHUX 3MiH JaHAmadTy Ta 3a MOKa3HUKOM
€KOJIOT1YHOI EMHOCTI TEPUTOPIT arpo- Ta ypOOIEHO31B arpoJIiCHUIITBA.

byna 3miiicaena 3a 2008-2020 pokwu oriHka ctany rpyHtiB Teputopii 3JIH, ski
po3TalioBaHi B3J0BX AUISTHOK aBTOLUISIXIB Ta pO3PaxOBaHO OCHOBHI 3a0pyaHIOBaYl
HaBKOJIMIITHLOTO CEPEAOBHIIA B3I0BK aBTOMOOUIBHHX JOPIT (BMICT BaXKKUX METAJIiB
Ta 3aJIMIIKOBUX KOHLEHTpALid HITPATIB Ta XJOPOTAHIYHUX MECTHUIMIB), & TAKOX
BCTaBJICHA iX BIAMNOBIAHICTh TPAHUYHO JOMYCTUMHUM KOHIIEHTpALISIM, SIKI 3aXMCHI
JCOBI HACA/HKCHHS 37]aTHI OYMIIATH (3aCTOCYBAHHS METOIB (PITOCKCTPAKIIii).

Byno po3pobiieHO 1 3ampomoHOBaHO MOJENb, sika TpadidyHO TOKa3ye

onTuMaibHUM 6ananc Tepurtopii y cucremi «3JIH — arpo-, ypooreHo3m».



Jns 1 moOynoBu HeoOXigHO 00 ’€qHaTtH Tpadikv TPaHUYHOI EKOJOT1YHOT
eMHOCTI TepuTopii exocuctemu 3JIH 3 ii rpaHMYHUM €KOJIOTTYHUM HABAHTAXKEHHSM.

Byno po3paxoBaHo AiaMeTp IpeHaKHOT BOJOMPOIYCKHOT TPYOH, fKa 3aKiaieHa
MomepeK JOPOKHBOTO TMOJIOTHA JUIsl YOPHO3EMIB 3BHYANHUX, SIKI MEPEeBaXkatOTh Ha
BUOpaHii AUIsHIN mocmikeHHs. Lle mamo 3mory 3a0e3meunTH pamizailil0 HOBHX,
paHillie He pO3BUHEHUX, BIacTuBocTel Ta PpyHnkii 3JIH.

Y TperhOMy pO3UT, Ha OCHOBI MPOBEACHUX MOHITOPUHTOBHUX JaHUX,
JICOMENIOPATUBHUX PO3paxyHKIB Ta THUNOBUX BUAIB KOHCTpykuid 3JIH, Oymno
3aMpONOHOBAHO HOBE KOHCTPYKTUBHE PIllICHHs IPU BUpolyBaHH1 cuctemu 3JIH, sika
0 3amoBOJIbHAJIA ICHYIOYI TOTpeOM Il 3aXUCTy Ta BIJHOBJICHHS MOPYIICHUX
TEPUTOPIN arpo- Ta ypOonanamagTis.

Byno BAOCKOHaNEHO ICHYIOYY METOJAMKY 3a0€3leUeHHs] CaMOBIJHOBJICHHS
MOPYUIEHUX TEPUTOPIN 3a JOMOMOIor (piToMemniopalii 3 BpaxyBaHHSM BUOOpY
MEBHUX TIOpiJ JepeBocTaHiB. byno MoBeAEHO MOMIIBHICTH 3alpONOHOBAHOTO
pIIIEHHS IIOAO TOEAHAHHS JIICOMETIOPaTUBHUX Ta TEXHIYHUX 3aXOJIB 1 3aC00iB
3a[1s1 3a0€3MEUYeHHs CTajJoro PO3BUTKY EKOJIOTIUHHUX CHCTEM Ha aHTPOIMOTEeHHO
3MiHEHUX JaHAmadTax Ta 3alpOHOBAHO 1HXKEHEPHE BHUPIIICHHS POOIEMH BIIBOLY
JOIIOBUX 1 TalWX BOJ 3 JUISHKA JAOCHIKeHHS. byno po3paxoBaHo Ta
3aMpOIOHOBAHO BCTAHOBIICHHS IPEHAKHOT CHCTEMH BiZIBOLY JOIIOBUX 1 TAJIMX BOJ 3
TEPUTOPIi JOPOKHOTO MOJOTHA Ha Tipriier auissHku 3JTH.

VY derBepTomMy po3aiiai Oyso 3po0JeHO 3arajibHy €KOJOTIYHY OIIHKY CTaHy
reOJIOTIYHOTO  CEepe/OBUINA  aHTpPOMOreHHuX  JaHmamadTie  boryciaaBchkoro
arpoJTICHUIITBA.

By1no 3pobiieHo po3pi3 rpyHTOBOTO Mpodiato Ta MOKa3aHO MepeBa)xaroyl TUITH
TPYHTIB TUPUTOPIi 1 BCTAHOBJIEHO, IO HA HBOTO JI€ HHU3KA AHTPOMOTCHHHX Ta
OpUPOAHUX (PAKTOPIB: TPYHTOBI Memiopallii, 0OpoOITOK 3eMill, BHECEHHS 100pUB,
MEXaHI4YH1 BIUIMBH, MPOLECU BUBITPIOBAHHS, €pPOIYBaHHS, SIKI CTalOTh MPUYUHOIO
BHUCHAXCHHSI TPYHTOBUX PECYPCIB, @ 0COOIMBO BEPXHHOTO POAIOUOTO HIapy —TyMYCY.
ITokazaHo reoxiMiyHe JAOCHIPKEHHs T1pyHTOBoro nmnpoduno 3JIH Tepuropii

aHTpornoreHanx jJanamadris 3a nepiox 1990 — 2020 pp.



Byio npoBeneHo OIiHKY CTyNeHs XIMIYHOTO 3a0pY/THEHHS IPYHTIB TOKCUYHUMHU
MeTajlaMH Ta PO3paxoBaHO 3MiHY SIKOCTI CTaHy IPYHTIB Ha JUISHII TEPUTOPIi, sSKa
npuiieria 0 aBTONUIAXY, B 3aJI€KHOCTI BiJ BIUIMBY Ha HEi Ta MICIS PO3TAITyBaHHS
3JIH nmeBHMX BUJIIB IEPEBHUX MOPIJ] Ta BCTAHOBJICHO X OYMCHY 3/1aTHICTb.

3po0JIeHO OIIHKY CTaHy 3a0pyIHEHHS IPYHTIB boryciaBcbKoro arposicCHHAITBA
Ta OIIHKY HEOEe3MEeKH, SIKy CTAHOBJISITh 3aIMIIKOBI KOHIIEHTpAIlii BMICTY HITpaTiB Ta
XJIOpOpraHiuHuX necTuuaiB 3a 30-piunuit nepion (1990-2020 poku) Ta po3pobiieHO
ikoHorpadiuHy MOJeNb. 3HAWJACHI 3aJMIIKOBI KOHIIGHTpAIlli HITpaTiB Ta
XJIOPDOPraHIYHUX TECTUIUAIB Yy IPYHTaXx arpojliCHUIITBA OyJM OLIHEHI 3a
TOKCHUKOEKOJIOTTYHUMHU KPUTEPISIMH.

VY m’stomy po3aini 0yno npoanainizoBano 3JIH sk crerianizoBaHl €KOCUCTEMHU
3axucHOro Tuiy. JloCaiKeHO B3a€MO3B’S3KM BCEPEAMHI CaMOi CHUCTEMHU Ta MIX
koHCTpyKUisiMu 3JIH Ta mpupoaHUM 1 aHTPONOTEHHUM CEPENOBUILEM, PO3TIISHYTO
npuHUIUIHY (OPMYBaHHS CTPYKTYpH crenianizoBanoi cuctemu 3JIH 13 HeHacuueHnum
6iomieno3oM. byno goBeneHo, Mo po3poOka CUCTEMHU YIPABIIHHS TEPUTOPISMU HA
3acajax €KOJIOTIYHO OPIEHTOBAHOTO JIICIBHUIITBA € OJIHUM 3 HaWBaXKJIMBIIIUX
METOMIB cTabutbHOTO (yHKIIOHYBaHHA ekocuctemu 3JIH. Buxomsum 3 1mporo
BUHSATKOBO BA&XKJIMBOIO € pO3poOKa MPUPOOBIIINOBIIHOI cTpaTerii 3a0e3neyeHHs
CTIMKOIO €KOJIOT1YHO-0€3MEeYHOr0 PO3BUTKY TAaKHUX €KOCcUCTeM. TOOTO BHPIIIEHHS
OJIHI€1 13 BHU3HAYAJIBHUX CKJIAJOBUX JIaHO1 CTparterii € 30epeXeHHS MOPYIICHHX
TEepUTOPIN BiAMOBIAHO 10 CTpaTerii cTaqoro po3BUTKY.

VY mocTomy po3iii 0yJio 3aCTOCOBAHO €KOCUCTEMHUH IAX1]T JIJISl OIIHKY CTaHy
€KOCUCTEMH 3aXUCHOTr0 THMY. Byllo mpoaHanai30BaHO CHUCTEMY KEpPYBAaHHS CTaHOM
3JIH Ta po3poOsieHO Ta 3almpONOHOBAHO HOBI METOAM TMOETAMHOI ONMTHUMI3allii
BeneHHs yrpaBiainasa 3JIH, ski 103BONAIOTE OB €(pEKTUBHO BUKOPUCTOBYBATH 1X
OPUPOJIHIK pecypc Ta 3a0e3nmedyyBaTd iX €KOJOTO-1HXKEHEPHI MOXKJIMBOCTI.
BcranosiieHo, 1m0 3a0e3neYeHHs! €K0JI0ro-0e3nevyHoro GyHKIIOHYBaHHSI TEPUTOPII
arpo- Ta ypOOIIEHO3IB SK CHCTEMH MOJKE 3IHCHIOBATUCS JIUIIE HA OCHOBI

oOrpyHTyBaHH: criBBigHomEeHHs 3JIH, 3eMenbHUX yTi/1b, IO AUISTHOK JOPIT TOIIO.



PesynbpTatn poG0OTH BOPOBaIXKEHI y BUPOOHUYY MisUTBHICTH borycimaBchbkoro
arpoJIiICHUIITBA /IS BIOCKOHAJICHHS ICHYIOUOI CHUCTEMH EKOJIOTO-MEeNiOpaTHBHUX
3ax0/lIB Ta BITHOBJICHHS MOPYIIEHUX TEPUTOPIH.

KarouoBi cioBa: 3axucHiI JiCOBI HacaIXeHHs, EKOCHCTEMa, EKOJIOTro-

cTabumi3yroui GyHKIlii, ypOOIEeHO03, arpoIeHo3, JIicoOMETiopaIllis.
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Abu Deeb S.M. Scientific bases of ecological estimation of impact that caused
by engineering forest protection plantations on natural and anthropogenic landscapes.
- Qualifying scientific work on the manuscript rights.

Dissertation of the Doctor of Philosophy degree in the specialty 101 "Ecology"
- Kyiv National University of Construction and Architecture, Kyiv, 2022.

This dissertation is devoted to the research of specialized ecosystems of
protective forest plantations (PFP) ecological-stabilizing functions which are
providing optimal development and restoration of urban and agrocenosises.

In the first chapter were analyzed the literary sources of the selected subject and
were established the features of the development, exploitation and restoration of
natural resources in the territories disturbed by anthropogenic activities. Was defined
the functional features of protective forest plantations are characterized their new
functions. PFP was considered in the context of an independent biocenotic system
that has a systemic impact on the environment. Were analyzed the existing types and
types of constructions of PFP and their environmental efficiency and determined
under certain conditions of anthropogenic influence. Were identified the main
problems of modern protective afforestation and was proposed a new approach to
determining the environmental protection in the context of the global ecological
effect. Was characterized and described the functional features of protective forest

plantations and determined their new functions. We had considered PFP in the



context of an independent biocenotic system that has a system impact on the
environment.

The author presented methods for determining engineering and environmental
parameters and indicators of the PFP system components characteristics. Ecological
role of PFP is determined by ecological monitoring methods with using and
initialising ecological parameters data analysing including an evaluating
effectiveness of all components in the system of PFP and their environmental impact.
The main parameters that change their indicators during the forest protection
phytomelioration operation (carbon dioxide absorption, oxygen production, dust and
soot retention) are identified and ecological monitoring is carried out according to the
presented indicators for 1990-2020 years period.

In the process of assessing the role of environmental protection in the territories
of agro- and urban coenoses, were developed the necessary complex ecological
indicators and parameters (sustainability of environmental development and its
ecological capacity) characterizing environmental protection activities in
agroforestry.

According to the results of experiments, was proposed a linear functional
dependence between environmental factors, which was studied over a period of thirty
years. An environmental safety function was developed. It is characterizing the
lowest risks of loss of equilibrium and approximate a relationship between
environmental factors, which were also studied in this time period. A new qualitative
model of the PFP and agro - and urbocenosises impact has been developed.

In 2008-2020, was made an assessment of the PFP territory soils state, which
are located along highways. Main area pollutants along highways was calculated, as
well as their compliance with the maximum allowable concentrations (content of
heavy metals and residual concentrations of nitrates and chlorogenic pesticides), that
protective forest stands can clean (using phytoextraction methods).

Was developed and proposed a model, which graphically shows the optimal

balance of the territory in the system "PFP - agro-, urbocenoses".



For their construction, it is necessary to combine the graphs of the marginal
ecological capacity of the territory of the PFP ecosystem with its marginal ecological
load.

Was calculated a diameter of the drainage culvert, which is laid across the road
surface for ordinary chernozems that prevail in the selected study area. This made it
possible to ensure the realization of new, previously undeveloped, properties and
functions of the PFP.

In third section, on the basis of conducted monitoring data and forest reclamation
calculations with typical types of PFP constructions, was proposed a new constructive
solution during PFP system growing, which would satisfy the existing needs for the
protection and restoration of disturbed areas of agro- and urban landscapes.

An existing method of ensuring self-restoration of disturbed areas with the
phytomelioration methods using has been improved, according to the choice of
certain species of stands. We had proved an expediency of the proposed solution
which include a combining forest reclamation and technical measures and tools to
ensure the sustainable development of ecological systems in anthropogenically
altered landscapes. Was proposed an engineering solution to the problem of drainage
of rain and melt water from the study site. Was calculated and proposed an installation
of a drainage system for the removal of rainwater and meltwater from the territory of
the road surface to the adjacent areas of the PFP.

In fourth section a general ecological assessment of geological environment has
been made on the state of the Boguslav agroforestry anthropogenic landscapes.

Was made a section of the soil profile and were shown predominant types of soil
in the territory. It was established, that a number of anthropogenic and natural factors
act on it: soil reclamation, land cultivation, fertilization, mechanical effects,
weathering processes, erosion, which cause the depletion of soil resources, and
especially the upper fertile layer - humus.

In dissertation is shown a geochemical research of the soil profile on the territory
of PFP with agro- and urbocenosises for the period 1990 — 2020 years.



Was assessed and calculated a degree of toxic metals chemical contamination in
soils with the change their quality of the area that is adjacent to the highway with
considering an impact of certain species of trees and their cleaning capacity and the
PFP location.

An assessment of the state of soil contamination and an assessment of the risk
of residual concentrations of nitrates and organochlorine pesticides over a 20-year
period (1990-2010) was conducted and developed an iconographic model.

Residual concentrations of nitrates and organochlorine pesticides that were
found in agroforestry soils were evaluated according to toxicological criteria.

In fifth section was analysed PFP as specialized ecosystems of protective type.
The interrelations within the system itself and between the structures of PFP and the
natural and anthropogenic environment are studied. Considered structure formation
principles of the specialized system of PFP with unsaturated biocenosis.

It has been proven that the development a management system of territory on
the basis of ecologically oriented forestry, is one of the most important methods for
the stable functioning of the PFP ecosystem. Based on this, it is extremely important
to develop a nature-friendly strategy for ensuring the sustainable ecologically safe
development of such ecosystems. That is, the solution to one of the defining
components of this strategy is the preservation of disturbed territories in accordance
with the Sustainable Development Strategy.

In sixth section was used an ecosystem approach to assess the state of the
protective type ecosystem. Was analyzed a management system of PFP, developed
and proposed its new methods of step-by-step optimization. They are allowed to use
PFP natural resource more efficiently and provide their ecological and engineering
opportunities. It has been established that ensuring the ecologically safe functioning
of the territories of agro- and urbocenoses as a system, can be carried out only on the
basis of substantiation of the ratio of natural resources, land plots, areas of road

sections, etc.



The work results are implemented in the production activities of Boguslav
agroforestry to improve the existing system of ecological and reclamation measures
and restoration of disturbed areas.

Key words: protective forest plantations, mesoecosystem, ecological and

stabilizing functions, urbonocenosis, agrocenosis, forest reclamation.
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