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Pedepar:

1. PoboTa nmpucBsiueHa JOCiIKeHHIO IePCIIeKTUB BUKOPUCTAHHS JBOX HOBITHIX METOMiB MOZEJIIOBAHHS CUCTEMHUX

dyHKUil i mpoueciB: SEM-MopenioBaHHs CTPYKTYpHUMH piBHsIHHSIMU Ta ENA- ExosioriuHoro MepeskeBoro Anasmisy

- 0Jisd BUBHAQYEHHS MeXaHi3MiB [NOpYHmEHHA CTPYKTYPHU Ta Cl)}IHKILII‘/JI Ha3eMHUX i BOJHNX €KOCHUCTEM 34 BIVIUBY

AQHTPOIIOT€HHOTO HAaBaHTAKEHHS, BTpAT 6i0pPi3HOMAHITTS Ta iHBa3iiHOI KosIoHi3awii (piToneHo3y. Ha ocHoBi SEM

o0y j0BaHi IPUYMHHO-HACJIAKOBI MOZEJIi 1151 yTPYIIOBaHb JIYYHUX €KOCUCTEM Ha TPaflieHTi iHTEeHCUBHOCTI BUIIACy

Xy[o0OU Ta /1J11 EKOCUCTEM CTaBKiB Ha TPaflieHTi 3araJbHOr0 aHTPOIIOT€HHOIO HaBaHTaXXeHHS. 3aBaskyu SEM-

MOJEJISIM YCTAaHOBJIEHO IIPSIMi Ta ONIOCEPEIKOBaHi (Uepe3 3MiHy CepeLoBUIIA iICHYBaHHS OPraHi3MiB i yepes



Tpo(iuHi B3aeMOIii) BIIJIMBY iHTEHCUBHOCTI aHTPOIIOT€HHOTO HAaBAaHTA)KEHHS Ha BU0BE 6araTCTBO Ta YUCEJIBbHICTh Y
Me>Kax KOKHOTO TpOodidHOro piBHS AOCIIIKyBaHUX €KOCUCTEMH Ta Ha MyJIbTUTPOQIYHE YTPYIIOBAHHS B IIiIOMY.
[TpoBeneHo NOPiBHSIBHUI aHaMi3 YyTAMBOCTI TPOQIYHUX IPYN HA IPajlieHTi aHTPOIIOT€HHOI'0 HAaBaHTaKEeHHSI Ha
€KOCHCTeMY. YCTAaHOBJIEHI B pOOOTi MeXaHi3MU BIJIMBY iIHTEHCUBHOCTI @aHTPOIIOT€HHOTO HAaBAaHTAXXKEHHSI HA BUJIOBE
6araTCTBO Ta YMCEJbHICTb TPOQIYHUX TPYI Ta EKOCUCTEMHU B L[IIOMY CIPUSITUMYTb ITIUOIIOMY PO3YMIHHIO
IIPUYMHHO-HACJIiIKOBUX 3B'S13KiB ITPY MOPYLIeHH] PYHKIIOHYBaHHS JIYYHUX | IPICHOBOAHUX €KOCHUCTEM 32 BILJIUBY
aHTPONOreHHOi HisnbHOCTL. Ha ocHOBi ENA no6yznosani mogesi TpodiyHoi AuHaMiKu eHeprii aig
€KCIIEPMMEHTAJIBHUX JIyYHMX €KOCUCTEM Ha IPafli€eHTi BTPAT BUOBOIO Pi3HOMAaHITTS (PiTOLEeHO3iB. BuU3HaYeHO
eMepIKeHTHI QYHKIi JOCTiIKyBaHUX €KOCUCTEM: 3arajlbHy akyMyJisiLiio 6iomacu y TpodivHiil Mepexi, 3arajibHui
IIOTIK €HePrii Kpi3b €KOCUCTEMY, IMTOMI BTPATU €HEPTii (eHepreTuyHy e(PeKTUBHICTb EKOCUCTEMH) Ta
LIeHTpaJIi3allilo NOTOKIB (PO3MOIis peCYPCiB B €KOCUCTEMI). 3'1COBAaHO HAIIPSIM Ta CUJY BILIUBY BTPAT BUAOBOTO
pisHOMaHITTS QiTOLEHO3y HAa eMePAXKEHTHI PYHKIii JOCTIIKyBaHUX JIyYHUX €KOCUCTEM. 3 BUKOpUCTaHHSIM ENA
o6y oBaHi MoJiesli Koy1006iry HiTporeny 1ijis 3aryiaBHUX €KOCHCTEM 3a BIIUBY KoJlOHi3alii ¢iToleHo3y iHBa3iMHUM
BUJOM Robinia pseudoacacia L. Ta 3a BriMBy aBTOXTOHHOro Buay Salix alba L. YcTaHOBI€EHO MeXaHi3MU MiICUIEHHS
€MEPJKEHTHUX BJIACTUBOCTEN 3aIlJIaBHOI €EKOCUCTEMU, KOJIOHI30BaHOI POOiHi€l0: 3araubHoi akymyJsiwii Hitporeny B
€KOCHCTEMI, 3araJIbHOTO NOTOKY HiTporeny 4epes eKoCucTeMy 1 aKyMyJISLiMHOI 30aTHOCTI EKOCUCTEMHU II0J0
Hitporeny.

2. In the current work we applied the promising tools of the Structural Equation Modelling (SEM) and of the
Ecological Network Analysis (ENA) to assess the mechanisms of altered structure and functions of the terrestrial
and aquatic ecosystems under the effects of anthropogenic pressure, biodiversity loss and invasive colonization of
plant community. We constructed the cause-effect SEM models for the biocommunities of the grassland
ecosystems along the gradient of grazing intensity as well as for the pond ecosystems along the gradient of
anthropogenic-impact intensity. Based on the SEM models we found direct and indirect effects of human-impact
intensification mediated via altered habitat or trophic interactions on species richness and abundance within each
trophic level as well as for the entire multitrophic community. We performed the comparative analysis of the
sensitivity among the trophic groups of biota to the effects of anthropogenic pressure. The observed mechanisms
underlying the effects of human-impact intensity on species richness and abundance of the trophic groups across
the ecosystem might be important for the understanding of the cause-effect relationships among the ecosystem
functioning and human activities in grasslands and ponds. In the study we assembled the trophic models of the
energy dynamics using ENA for the experimental grassland ecosystems along plant species richness gradient. We
estimated the following emergent ecosystem properties for each study system: total biomass storage in the
trophic network, total energy flow through the system, relative energy losses (energetic efficiency of the
ecosystem), and flow centrality (distribution of resources across the trophic network). The directions and
strengths of the plant diversity effects on the emergent ecosystem functions were assessed in the study
grasslands. Further, we constructed the ENA models of the nitrogen cycle in the floodplain ecosystems undergoing
the invasive colonization by Robinia pseudoacacia L. and for the floodplain ecosystems of the native species Salix
alba L. This allowed us to distinguish the mechanisms underlying the changes in the following emergent ecosystem
properties in the colonized floodplains compared to the native species: total standing stock of nitrogen, total
nitrogen flow through the ecosystem, and nitrogen storage efficiency.
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