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ABSTRACT
Shara Svitlana YuriiivngEnvironmental Monitoring and Improvement of Revitali-
zation Technology of the Dnipro Reservoirs (Case Study of the Kremenchuk Reservoi

Dissertation for the degree of Doctor of Philosophy in the field of knowledge ¢

AEngi neering, Manufacturing and Constr
Technol ogi eso, Nati onal University nYl
2026.

The dissertation is devoted to addressing the problems of water supply and impr
ing the quality of surface waters, particularly in the Dnipro reservoirs, which play a ke
role in Ukraineds water supply. Thaeadi-e
tions of increasing anthropogenic pressure, riverlater levels, global warming, shore-
line erosion, and water pollution, which over the past 60 years have caused signific
negative changes in the Dnipro basin, especially in the Kremenchuk Reservoir

The main environmental problems associated with the Kremenchuk Reservoir .
analyzed, including flooding of river floodplains and valleys, forests and meadows; Ic
of migratory fish; shoreline erosion; sedimentation reaching up to 20 mm annually; d
ruption of natural selpurification processes; accumulation of toxic substances in bottol
sediments; and waterlogging of adjacent territories with the formation of a potent
flooding zone of up to 150 thousand hectares.

As a result of the analysis, structlogical schemes of the existing natural resource
environment and water system of the Dnipro basin were developed, as well as a struc
al-logical scheme for reservoir revitalization integrated with a part of the river basin.

The study examines the ddagpment of the Kremenchuk Reservoir and clarifies the
patterns of formation and evolution of its aquatic environment, identifying stages, pe
ods, and phase# theoretical and methodological model of reservoir revitalization
through reconstruction of doteservoir zones and the adjacent part of the Dnipro basin
proposed.

Three groups of research methods were applied, including remote sensing meth

field (expeditionary) studies, and system analysis methods. Digital terrain models, re:
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voir models,as well as simulation and forecasting models of reservoir development a
water quality characteristics before and after reconstruction were developed.

For the first time, an important scientific and applied problem of revitalization c
large reservoirgparticularly the Kremenchuk Reservoir, has been formulated and solve
through zoning and reconstruction approaches. An original model for reconstructing
specific zone of the lakiype part of the reservoir is proposed, along with models of wa
ter qualityconditions before and after reconstruction.

The necessity of applying organic farming systems for basin revitalization purpos
has been substantiated, and the relevance of forest reclamation measures has been
mined.

It has been established that tlevelopment of processes in the reservoir and the in
crease in negative indicators necessitate a change in the monitoring paradigm of w
resources in Ukraine, as well as in the paradigm of reservoir use and operation, espec
considering their strategimportance under wartime conditions.

The study demonstrates that environmental water monitoring in Ukraine remal
relatively liberal and does not fully account for anthropogenic impacts, which leads
distorted environmental assessments of water bolliesitoring points are sparse and do
not cover most potential pollution sources, and small rivers of the Dnipro basin are
included in the state systematic monitoring system. The dissertation proposes ways
methods for improving surface water moning in the Dnipro basin and reservoirs.

Changes and institutional devel opmen
|l ighting the need to transform Ukraine
work to an -iegwai 0o rmmen tendlogicdl orientatioa of degal
norms.

The obtained scientific and practical results substantiate recommendations for
use of remote sensing, geoanalytics, and GIS technologies in water monitoring. It is
posed to initiate the reconstruction of largeervoirs through zoning and phased restora:
tion of both basin elements and individual reservoir zones, particularly by isolating a

reclaiming shallow areas, eroded shorelines, islands, and sediment deposits.
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The author 6s mat he maheiareaaof Zomed afethe Kreren-
chuk Reservoir by 5.8 thousand hectares through reconstruction demonstrates signifi
improvement in water quality characteristics and has high scientific and practical val
for both further research and implementation reservoir reconstruction projects in
Ukraine.

The dissertation represents a completed scientific study containing new theoret
provisions, scientific and methodological approaches, and practical recommendations
hydroecological and engineering stobims aimed at achieving reservoir revitalization
goals.

The scientific provisions, conclusions, and recommendations presented for defe
were obtained independentl!l y by -atthoed paht t
lications is specified in thist of publications.

The practical significance of the results lies in the fact that theoretical provisior
methodological approaches, and conclusions have been developed into practical rec
mendations forming a fundamental basis for the systemic rieaiiah of surface water
bodies in the Dnipro basin, especially large reservoirs. The research results have |
implemented by state institutions, organizations, local authorities, and educational inst
tions in activities related to environmental morniitg, revitalization, rehabilitation, pro-
tection, and conservation of surface water bodies.

Keywords:surface waters, environmental condition, sustainable development, wat
law, revitalization, protection technologies, monitoring, hydroecology, foresamee
tion, reconstruction, temperature effec@GIS analytics, legal act, environmental crisis,

climate changetechnogenigressure.
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Elevations Table

Number | Minimum Elevation | Maximum Elevation Area Color
1 100 68.00 wossziaes | [l
2 68.00 7000 nssssono |
3 70.00 76.00 55196766307 |
4 76.00 80.00 98002659681 | [
H 80.00 84.00 suzazeness |
6 84.00 9300 30158641180
7 $3.00 107,00 280sss9ase | y
8 0700 14100 2steteizse | [l i h
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B' 8Gj dzgdzdrn R "IsB oyudzd@L glekzj B ®HINW s, o ke dzj y!
[ dr Od-foz] dgl®] dz) :
él\:é’nax— (4.3.3)
WENKES IstsaT@tste’ o dzs ©  BOC fd 3O dz0F ' b ez@ M |1 ) &

s tsdzfj too O(slsfte it ydets ™ ) t6J ytse d dzd : L ¢ O Oda
tj useodds ( yom dz0f " e dojHj dede") :
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& = Ko#1W +kd, (4.3.4)
(weCh= 12 H' B)

> = Kké&112+
BsHEd MlssCk: 3,69 df MLCd
Q = 1%®m8 &r=-4112 (H' B).

dlsOdesdys dz0 20 fjtof dgt .. Isj B j tcOlskztetss 28,
V= 13°#.210
(k=0 , O1T 1((ftlcd ¥ d&zOH L cEcOMOdedzy IstsCmddz o) .

[ 5H j dz oL dzZOYyoO’ ‘'dzlsj Gtotse Odzd 2 Csj W'
fsCOL ded € (: tetsL yddzj dzd?2 €S dmg dz' , W' lststf dzO«
Wi ste (Stdzyd dzestcOy' w) okzcdzj y- ( Csdzy g
ndzstc (S dzyj delstcOY' V) o fste' oadaWdzdz L detste

10 GMhmhtsse ftotseo JH jdzesets OdzOdz' L Iz Is ©
G' Htesj S sdzse " ydzgdr MdMmilsj d3 dzis L tRts B gzjizdzts ts a) 6z6
MlsOdzz o sH dzese B8 M jtelidH sotedjhdf) dBykz y! S tséts o tSH S

[ SH j dz BOLLEZ' Is+ fqw zO0 ftedf zh j dzdz' , h s
mMzC kg dz' Mise G ' HtcEhdztdg " ypddde~ , s & " B GEzs 6 1y
Ld3" de# s Is! v E yoffmcls@zdh cfggststis'sL totsB dzj dzts
BtV sd3d sted ydaets ™ -Is tc O telip] S t6 3@y 'd20 % dzd B  dzd |
Hijlbjtdd dzOdzelsO ftetsyjm' o« MOBstsydh j dadav .

[ Olsj dzOIsd ydzd 2 Of OteOls dsH J dz' tcj Odz' L Iz
MlsOlsd ydzts’ " RBdzsHNdE dz0O dp' HES? s dEeyQ dzlstc Oy ' 2 L
YydtedL Ited Cdztg ytsso' d3gi -~ Odz' L i3] :

1.] " HtcOo dz' ydzj tcsL B Q9 dzj dzdzv : l cOrtso Iz’ 1

MlsOB ' dz dz' 2 o jdzduyuddz Ltsodz hdz sets B ' fScC
2.4 jJH" d3j dzZls Oy’ 2 d&zO MlsOB "' dz' L Oy' v MW Plg" azs 1s
Cdr BISOdZ 9 LOdZjydzes © ' H LA dzd MmMJtej Hdz t
L OB toclzH dzj dzdz" .
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.ujtedy ydz©O " dzj ey w: [ tsHJ dz¥ Zf seo ' dz' dzj
ftod dzyd § s WINGakzisls © to' o dav-flagiztiziz] dz)d - © gze@rin GzOH t
Isj B Olsztcdzgsets toj y Bz e dzdBh s5° o tsHS2 3] .

[ dzw sy d2¢d bttOdhi cstedkzkOyY" ° we' e s
stej &3 dzyky! S sets otHGMatsodh O totsL totsB dzj dzts
Cy detsce s fcsCOLddC0O0 odStdmiskod” gez®W L @
[isH®PL @' B mMwv dz2O L &3 dz W Iz dzH Od3j dzls Odz! dzd -
f OOz Iste' @ JSCtsmdmlsj ddd ¢ fmdzw ~° toj € tsdaMmls

lojH]jBs BEGCO | dZ i 5L dzOaygj Jdzdg" i3 s CdBH joE] T ¢
ctezf d toj ytsoe d dz:

1.6 T oL Bl dg IstgPIlsded?2 ( NO

2.6zA MW OIsd ( P)

30610z Lts LOcOdz dzgj ( Fe)

4. 6z e Odg ydzgj L OBtelzHdzj dzdz?" ( HSK)

5.6 zt sLyddzj ded ) SdMmjde (O

2.i15L tc @R Zgpls Odzz " 1 * mdzv (tg jsSHEOABMEIS e 5 ')

rdzv fetsedetsL o Odzdzy L dgOyd dz2 §° fmdzw toj € &
BZOIsj BOIsdydz' L Odzj ¥ detsfyls*

[ dzv ¢ badElsde (0 — (4.3.6)
Hj VWO  &i3d HBs SO f° fypdzw)
































































































































































































