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Pedepar:

1. PoboTa npucesueHa JOCiIKEHHIO IEPCIIEKTUB BUKOPUCTAaHHS JBOX HOBITHIX METO/MiB MOZEJIIOBAHHS CUCTEMHHUX
¢dyHKUii i npoueciB: SEM-Mopen0BaHHS CTPYKTYpHUMU PiBHSIHHSIMU Ta ENA- EkosoriyHoro MepeskeBoro AHarisy
- 1)1 BU3HAYEHHS] MEXaHi3MiB IOPYIIEHHS CTPYKTYpHY Ta PYHKIii Ha3eMHUX i BOGHMX €KOCUCTEM 3a BIIJIUBY
AHTPOIIOr€HHOTO HaBaHTa)XEHHS, BTPaT 06i0pi3sHOMAaHITTSI Ta iHBazilHOI KoJsloHi3auii ¢piToneHo3y. Ha ocHosi SEM
o6y j0BaHi IPUYMHHO-HACIIAKOBI MOZEJI [71s1 yTPYIIOBaHb JIYyYHUX €KOCUCTEM HA TPafi€HTi iIHTEHCUBHOCTI BUIIACY
XyZmobu Ta /J1s1 eKOCUCTEM CTaBKiB Ha TPafi€HTi 3araJlbHOr0 aHTPOIIOT€HHOTO HaBaHTaXeHHS. 3aBaskyu SEM-
MOJeJISIM YCTaHOBJIEHO IIPSIMi Ta OIIOCEPEeIKOBaHi (depe3 3MiHy cepeloBUIlA iCHYBaHHS OpraHi3MiB i yepes
TpodivHi B3aeMOii) BIJIMBY iHTEHCUBHOCTI aHTPOIIOT€HHOIO HABAHTAXEHHS Ha BHJI0BE 6AaraTCTBO Ta YMCEJILHICTD Y
MesKaxX KOXKHOTO TPO(I4HOro piBHS JOCTIIKyBaHUX €KOCUCTEMU Ta HA MYJIbTUTPOQiUHE YTPYIIOBAHHS B LIiJIOMY.

[TpoBeneHO NOPIBHINMBHUI aHAMi3 YyTAMBOCTI TPOQIYHUX IPYI HA IPajlieHTi aHTPOIIOT€HHOI'O HaBaHTaKeHHSI Ha



€KOCHUCTEMY. YCTAaHOBJIEH] B POOOTI MEXaHi3MU BIUIMBY iIHTEHCMBHOCTI aHTPOIIOT€HHOTO HAaBAaHTAKEHHS Ha BUJIOBE
6araTCTBO Ta YMCEJIbHICTb TPOPIUHUX IPYI Ta €KOCUCTEMU B LIIJIOMY CIIPUSTUMYTb [JINOIIOMY PO3YMIHHIO
IIPUYMHHO-HACJIiJKOBUX 3B'S13KiB TP NOPYLIEHH] PYHKIIIOHYBaHHS JIYYHUX | IPICHOBOAHUX €KOCHUCTEM 32 BILJIMBY
AHTPONOreHHOI HisnbHOCTL. Ha ocHoBi ENA no6yzosani mogesi TpogiyHoi AuHaMiKu eHeprii g
€KCIIEpUMEHTAJIbHUX JIyYHUX €KOCUCTEM Ha IPalieHTi BTPAT BUAOBOTO Pi3HOMaHITTS QiTOLEHO3iB. BusHayeHo
eMepKeHTHI QYHKII JOCHiIKyBaHUX €KOCUCTEM: 3arajlbHy akyMyJisiLito 6iomacu y TpodiuHiil Mepexi, 3arajibHui
IIOTIK €HEePTii Kpi3b €KOCUCTEMY, INTOMI BTPATU €HEPTii (EHEPreTUYHY €(PEKTUBHICTh EKOCUCTEMH) Ta
LleHTpaJIi3allilo OTOKIB (PO3MOIisl peCypCiB B €KOCUCTeMi). 3'1COBaHO HAIIPSIM Ta CUJY BILUIMBY BTPAT BUAOBOTO
pizHOMaHITTS QiTOLEHO3Y Ha eMepAKeHTHI QYHKIi JOCTiIKyBaHUX JIYYHUX €KOCHCTeM. 3 BUKOpUCTaHHSAM ENA
o6y 0BaHi MoJiesli Koy1006iry HiTporeny 1151 3a1y1aBHUX €KOCHCTEM 3a BIUIMBY KoJlOHi3alii ¢iToleH03y iHBa3iMHUM
BUIOM Robinia pseudoacacia L. Ta 3a BriMBYy aBTOXTOHHOrO Buay Salix alba L. YcTaHOBJIEHO MeXaHi3MU MiICUTIEHHS
€MEepIPKEHTHHUX BJIACTUBOCTEN 3aIIaBHOI €KOCUCTEMHU, KOJIOHI30BaHOi pobiHielo: 3aranbHoOi akymysisuii Hirporeny B
€KOCHCTEMI, 3araJIbHOTO NOTOKY HiTporeny 4epes eKocuctemy 1 akyMyJIsLiHOI 30aTHOCTI €KOCUCTEMU 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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