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BO3HHUKHOBEHHS! YPE3BbIMAHHBIX CHTYALHI Pa3siM4HOIO XapaKkTepa, a B AANBHEHIIEM H MOJTyYeHHs
onepaTtuBHOH HHGOPMAIMU BO BpeMs JIHKBHAALMHM 4PE3BLMMANHBIX CHTYAUMH JUIA TPHHATHA
3¢ deKTHBHBIX YIpaBlIeHuYeCKUX pelueHuil. Bear npeaynpekneHns BOSHHKHOBEHUS Ype3BbIMaiiHbIX
CHTYyaUuH, uny, xota Okl, ObICTpOE PearHpoBaHKA HAa HUX MO3BONHT MUHUMH3HPOBATE MOCIEICTBHA
OT HUX, YMEHBIIUTb KONHYECTBO MPHBJICUEHHBIX CHJI U CPEACTB N1 WX JIMKBHAALMM, 4 B
pe3yJbTaTe — COXPAHUTH JXM3Hb M 3[0POBbE TIPakAaH, 3alIUTHTH HMYIIECTBO M C3KOHOMHTH
roCyJapCTBEHHbIE CPedCTRA.

OnuuM 13 cnocoGoB MOAEPHH3aLUMH CNyXObl MpakOaHCKOH 3alUUTHI SBJASETCA BHEAPEHHE
COBPEMEHHOH TeXHHKH H CPeACTB IPaXJaHCKOH 3aIUTHI — MH(POPMALMOHHBIX TEXHOJOTHIl 1Mo
OpERyIPEKASHHIO Upe3BbMAliHBIX CUTYauuil H HHQOPMALHOHHOrO ObecrmevueHus [UIs MPHHATHS
yrpaeneHueckix peiueHuii. [lo Bonpocy mpegoTepalleHHs BO3HMKHOBEHMA TaKUX Upe3BbIYaiiHBIX
CHTYalWH, KaK MOJKapbl B SKUJIOM CEKTOpe, TO Mpelnaraercs BHedpeHHe Mep MpodHIakTHKU Ha
0aze TEXHHKH M CPEACTB TIPAKAAHCKOH 3alMTBI — COBPEMEHHBIX HH(OPMALHOHHBIX CHCTEM.
Peanuzanua 3TOH  3amauu  CYLIECTBEHHO 3aBHCHT OT JOCTOBEPHOCTH U ONEPATHBHOCTH
uHpopmMauuy, noanexamed MOHUTOPHHTY, Ha OCHOBE KOTOPOTo HMPUHHUMAKOTCA YHpaBleHUECKHe
peleHus.

OnHako, Ha CeroaHAIIHUI NeHb NpodeMa aBTOMATH3ALNH IPOTHO3HPOBAHHS NTPEANOChLIOK
BO3HHKHOBEHHs TIOXKAPOB B KWIOM CEKTOpe OCTAaeTCA HEePEeIIeHHOH H3-3a OTCYTCTBHS
NPUCTIOCOONIEHHEIX METOAOB B 0OONAacTH MNPOTHO3HPOBAHWMA W ClEUUANbHBIX CpemcTB cbopa
nepBUYHOI HHGOPMALIUH, CPEACTE BIMUCIUTENLHON TEXHHUKH, YTO B peajibHOM BpeMeHH MO Obl
obecrnieunTs peLeHue 37oil 3anavu [3].

Takum obpazom, HeobOxomumo pa3padaThiBaTh COBPEMEHHBIE METONBI H TEXHUMECKHE
CpeACTBa C LENBIO BBIMONHEHHUA 3a7adyu B cdepe IPaskdaHCKOH 3alIMTHl MO HPOTHO3HPOBAHHIO B
peanbHOM BpeMeHH MPeANnoChUIOK K BO3HUKHOBEHHIO MOXKAPOB B 3AaHUAX H COOPYKEHHSX Pa3HOTO
HA3HAYCHHUA.
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Flooding of cities is a serious threat to the development and life of people. Urban areas at
risk of flooding are particularly affected by the worsening effects of deluge, which is observed

everywhere in the world. Floods are subject to urban areas of all types — from small towns to large
cities and megacities.
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Urbanization, as a defining feature of world population growth, is one of the factors that
create and exacerbate the risk associated with floods. In 2008, for the first time in the history of
mankind, the share of the population living in cities reached 50 percent. It is predicted that this
share will increase to 60 percent by 2030 and up to 70 percent by 2050, amounting to 6,2 billion
people [1]. Thus, inundation of cities becomes more dangerous and more expensive in terms of
regulation due to the large population exposed to this risk in the urban environment. This applies to
cities of all sizes: according to the forecast, by 2030 the number of giant cities with a population of
more than 5 million people will reach 75,

The increasing effects of urban overflow are further exacerbated by development outside
flood protection; expansion of asphalt zones and other impermeable coatings; overpopulation,
crowding and congestion; limited, outdated or poorly maintained infrastructure for drainage,
sanitation and solid waste management; excessive extraction of groundwater, leading to subsidence;
and the absence of hight water risk management measures. Accelerating urbanization and urban
development can also significantly increase the risk of floods, regardless of climate change.

Cities can be flooded by rivers, coastal surges, storm or groundwater, as well as in the event
of failure of artificial systems. Deluges in cities are usually caused by a complex combination of
reasons, arising from a combination of extreme weather and hydrological situations, such as
extreme rainfall or floods. A slight, at first glance, global warming is already leading to serious
problems: the area of glaciers decreases, sea level rises, severe storms, tornadoes, floods and
droughts become more frequent. According to international experts at Intergovernmental Panel on
Climate Change (IPCC), from 1901 to 2010, the average global sea level has already risen by
almost 20 cm and the growth rate is only accelerating. Sea level rise poses a threat, first of all, to the
coastal territories of many countries of the world.

In the fall of 2019, one of the main cultural and historical centers of Italy and old Europe
(Venice) suffered the most severe flood in the last 53 years, which became the second highest water
level in the history of the city. Italian scientists believe that with the current rate of rise in global sea
level Venice can completely submerge by 2100. According to a study [2], over the past 100 years,
the water level in Venice has risen by 25 centimeters. The authors of the work believe that at least
half of this height is the result of climatic changes caused by humans. Global warming, due to
which glaciers melt and sea level rises, promises catastrophic consequences not only for Venice.

It is obvious that coastal lines on the continents and islands will be most affected by floods.
In Europe, Denmark, the Netherlands, the United Kingdom are most affected, and in North
America, the coast of Canada and the United States. Even more problems may arise in Asia, where
there is a huge population density near water. Despite the fact that the Black Sea 1s a closed water
area, upcoming climate changes may destroy some of the coastal territories of Ukraine. Recently,
experts at the Ecohouse Center for Environmental Initiatives [3] found that by 2100, 34 Ukrainian
cities could be partially flooded, and in full — 62 villages, 660 environmentally hazardous facilities,
75,000 residents are at risk of becoming climate migrants. This threatens with serious infrastructure
losses and a real blow to the economy. In this flood zone there are military bases, landfills,
wastelands, treatment facilities and other objects that can increase the environmental hazard in the
country. Development of territories, operation of buildings and structures, other complexes and
objects are practically everywhere accompanied by the accumulation of moisture in the soil and an
increase in the groundwater level, which leads to disturbance of the natural equilibrium in the water
balance and adversely affects the state of the environment, socio-economic conditions of life in
these territories. The number of settlements with constant manifestations of flooding in the last
decades has doubled.

Almost 70% of the deluged territories account for 166 cities and towns, land plots are
allocated, where rising groundwater levels created an emergency. There were unfavorable and
sometimes life-threatening conditions (landslides, subsidence, deformation of structures, buildings,
underground networks, waterlogging). Such areas are considered flooded areas requiring urgent
protection. Great damage 1s also caused by floods, overflows on the rivers, the most negative effects
of which are the cities and settlements of the mountainous and foothill regions of the Carpathians,
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Polissya, Danube-Dniester steppe region. The dynamics of groundwater rise in these zones is 0,1 —
0,4 meters per year. An intensive increase of groundwater level by 0,5 — 1,1 meters per year is
characteristic of the areas of new development.

Despite the decrease in technogenic load on the territory in times of economic crisis, the
groundwater level continues to rise by an average of 0,3 — 0,7 meters per year, and in some southern
regions —up to 1 meter per year.

A sigmficant part of the territory of Ukraine, especially the Carpathian and Transcarpathian
regions, belong to the dangerous areas of Europe, which causes an increased risk of flooding in
these places. There are certain patterns of their occurrence, which are manifested in the alternation
of periods of high and low water content. It 1s during periods of high water content that floods
become threatening and sometimes catastrophic.

If it seems to us that Venice and the Pacific States are too far from Ukraine and climate
change will not greatly affect our country, then the scientists have bad news for us.
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