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evel opment of a methodol ogi cal frame\
azards in relation to t-hel anedhsptgs:
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heoreti cal analysis and results of mae
he advancement of regional envi ronme
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rbani zation stress.

The gl obal nature of ur bani zation I
dverse environment al processes. The
egional ur badiazsat aorkeyntdensirtmi nant

esi Biuemmmdeeahpei nrseltevance and conceptual

The met hodol ogi cal justification of
rbani zation enables the incorporatio
actors across Ukraini an regions, r
Nt hropogeni cn de npvoipruckrarhd retca Ir i & k s .

The aim of this study is to develop
or i fhdiseat marssessment of the i mpact o
nvironmental hazards across Ukrainian
he dfevredt ural and anthropogenic risks
The study analyzes the advantages a
nvironment al i ndicators, particularl.
rbani zation as a driver of regional

ppr otacd htelse conceptuali zation of wurban
omprehensive anal ysis o f how I ndi v
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vironment al safety. A composite urba
mensi ons, criteria, and grouped met
mponents is developed. As part of t}
ckogi cal ur bani zationo is substant
alyzingdwaoddanenvironment al | mpact s.
troduced, positioning ecol ogical ur
stainabi lisutry oaufndtimeg facietays0 system ar
vel opment under natur al-basedumeaeteh cdba
vel oped t o evaluat e ur ban pressur e
di cator-damogt &phddad ounr biamd ex -t eAd mit roir.
its (ATUs) of Ukraine are ranke-d ac
ans clustering is applied to <cl ass
bani zation | oad characteristics.

The study devel ops met hodol ogi cal
sociated with emergencies (EEs) in

gions were classified based on the

-made hazar dws,t halai gwde magr apldi ecor bani

r the cluster characterized by | ow
tabl i shed: as ur bani zation i1 ntensit
creases, while iInAigrnawiang rtirs&knd eivre |
ban fires was observed, accompani ed

ban fires as demographic ur bani zat
efficient was calculae¢eed,i aadt it hiree
rength of the correlation-démogueaphi
banization index. A strong correlatdi
d the ddewmegrapbhecourbani zatdi awam biami rze
vel s.

Il n order to analyze the hazards asso
zard i ndex was developed and wused t

mpor al dynamics of karst devel opment
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easing areas of exposed karst in t
a regions. A statistically signifi
growth of exposed karst surfaces ¢
X I n these regions.

e applicadariioenntoefd aaprpirvkach to t he
cts on the occurrenceriosfk tfeacchinloiltoic
tantiated. Using geoinformation m
3Bafuehs sl ocated in a residenti al
el spi || foll owed by a pool fire,

gering cascading accidents at ne.
| opmedentosf wvaecrcda dpdemtei fgteat,i omi sl
neated, and mitigation measures W
ading event s.

ri sk assessment of karst process
|l ities was conducted using the ca:
eval uation was based on visualizat
I caklamuptipetsedfri sks to the structur
di fferentiated and substantiated
grated risk index was presented u
uemtcarnsg. fTahe i1 denti fied risks of Kk
ct o f ur bani zed territories on t
ounding zone.

set of principles was proposed to
strial facilities and to I mprove
ement-i ogp acYdausad dai r puri fication s
wh etni ocno ndugtucconcentrations do0 n
i nogenic risk remains within acce
Il ned dust collector, the permi ssi

eased up to 99Vsilngngt/ hmg omiitthioaal sruir
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An adapti-nmat semawiac a | mo d e | for com
sk assessment was devel oped. Thi s
di cator s, data on key risk fackor s,

ustering methods and gradient desce
timization of mi tigation strategies
of i |l es, thereby i mproving the accur
nagememtnsdeci s

Il n order to cordedt assesseaat oif el
vels for regional water and air reso
s developed. The analysis reveal ed a
Kden, Odesa, Mykolaiv, and Kirovohr
entified between the conditions con
ol ogi cal urbanization in these regic

| t was found that ur bani zation cont

ationary sources while -sematednpolubkl
crease in total emi ssions from both
e lgroiwt deemogcaphi c urbanization i nd
bBiamduced at mospheric pollution was
tablished with the normalized ecol o

gions wasdcondemtedi baskoads from st
d per capita, reveal i ng aumgleinke at aml
sed on total emi ssions alone. A mo
t weendémegreamphiionun maleixzatnd t he nor
l 1l ution | oad.

The principles for mitigating the n
mospheric environments have been de\
sed solutions. The study substanti
vironmentiale saasf eat ynosveerlv t ype of ecos
i nci ple of ensuring human security t

Ukr ai nebst eadmitroird tarlaturmniet s ( ATUs)
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i ndicators of wurban green areas, whi cl
under ur bani zation pressure. The finc
ur bani zation on the availability of (

observedheirmonhe CK€ErkhagsyvskyaZapori zhz

regions.

Aaeodynamic model for simulating air
has been developed, based on visual d
The model accounts for the entrainment

exhaust g@gasesegnice obhediscrete air prote
effect. The design of a disc-detver gpan
(condusdmusor) configuration has been ¢

Further mor e, t he l-mpl emé edateinovn ront
system has been justified. This approas

proactive prevention by reducing vul n

managemeank odtear minants. The proposed
prevention plans, reignffarmedflearyd awse
i ntegrates acceptability criteria int
alignment wownménEdl ehawr

To ensure a more detailed and practi
deci-supmort model , an integrated infor
This technology i mplements a seamless
cycl e wremvirraonment al data processing

recommendati ons within the framewor Kk
model I S st rsutcetpu rperdo caess sa ngi pi peline,
predictive modeinign gbdidpms et mony (LSTM)
clustering techniques, calculation of
synthesis. A comprehensive software s
proposed methods and mwoadel per fRrraretdi CLlE
synt heti-woralndd deaeetadset s, demonstrating

robust analytical perfor mance.



20

The practical rel evance of the obta
I mpl ementation in professional practi
by official statements of adopti on.

Keywpeds!| ogi cal safety of-bawreldanmeteh
ecol ogi cal ur bani zati on; emergenci es;
urban air hazard; geol ogi cal environm
green urban infrastructure.
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