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THE STUDY OF THE PERIODICITY OF CATASTROPHIC SPRING FLOODS
ON THE TERRITORY OF UKRAINE

B. A. Osuapyk, O. M. IlIpokogp’cs, O. 1. Toooposa, H. C. Kiuyx. JOCAI/IZKEHHA IIOBTOPIOBAHOCTI KATACTPO®I-
YHHX BECHAHHX BOJOIILTb HA TEPUTOPII YKPAIHH. B cmammi npedcmasgieni pesynomamu ananizy icmopusHux od-
HUX NPO BUSHAYHI NABOOKU | 600ONINLIA KAMACMPOPIUHO20 Xapaxmepy, OYiHeHO iX NOBMOPIOBAHICIYb 8 ICIOPUYHOMY KOHINEKCMI | Ha
cyuacHux danux. Iloxkasano, wo sk 30 OQHUMU GIMYUBHAHUX GYEHUX, MAK U 34 PE3VIbMAMAMU OYIHOK MIJNCHAPOOHUX OpeaHi3ayill
(Centre for Research on the Epidemiology of Disasters, World Meteorological Organization), ons mepumopii Yxpainu naibinowa
nogmopioganicms nebesneunux npupoouux asuwy (51,9%) npunadae na nagooku piznoeo noxoodicenus. I[Ipoananizoeano nHaubinbus
mpusani 4acosi psiou MakCUMAIbHO20 CIMOKY 8ECHAH020 000N HA PIBHUHHUX DIYKAX YKpaiHu, 6UKOHAHO ONUC KAMAcmpopiunux,
6a2amo8oOHUX i MAL0BOOHUX 8000Ninb. [Iposedenuil ananiz niomeepous moxciugicms gionecenns goooniins 1932 ma 1970 poxkis 0o
Kame2opii kKamacmpo@iunux 3a macumabom mepumopii, sAKi 60HU OXONI0GAAU — mak godoninis 1932 poky eiomiuene 6 bacelinax
Muinpa, nieobepexcoca /[nicmpa, Ilieoennozo byzy ma Cieepcwvroco Hinysa, a 1970 poky — npakmuuno 3a 6cieio mepumopieio baceti-
ny [Auinpa, a maxoawc na piukax Ilpuasos’s. B yinomy s Hauibinbu 6a2amosoonumu 3a mpueaiuti nepiod cnocmepedsicets, K 3d 3d-
2ANBHUM 00 'EMOM 8ECHAHO20 CMOKY, MAK I 34 MAKCUMATbHUMU GUMPAMAMU 800U 8000niuis 8 Ykpaiui opmyeanucs y 1932, 1942,
1947, 1956, 1960, 1963, 1970, 1971, 1978, 1979, 1980, 1986, 1988, 1994 pp., a manosooui gecnu npunaoanu na 1944, 1950, 1954
1962, 1965, 1969, 1975, 1976, 2007, 2008, 2009, 2014, 2015 pp. Ananiz menOenyili y psaoax piuHuUxX MAKCUMYMi6 8 YMOBAX 3MIH K-
Mamy nokazas ix HeoOHoOPIOHicMb 3a mepumopicto Yxpainu, a came Ha nisobepedicoci [ninpa ma 6 6aceiini Cieepcokozo J{inys cno-
cmepizaemuves, meHoeHyist 00 OibuL PAHHIX 0aM CHIZOMAHEHHA d NPOXOONCEHHS 6000NINIA, 8 MO YAC, KOIU HA pewmi mepumopii
HABNAKU — HASIBHA MEHOeHYIsl 00 30INbUEeHHS BUNAOKIE 3UMOBUX NABOOKIE 3AMICIb 8ECHAHUX BOOONINb.

Knrwuogi cnosa: noseni, nagooxu, 6000NIiNIA, MAKCUMATLHUL CIMIK, 3MIHU KIIMAMY.

B. A. Oguapyx, O. M. Ilpoxoghwes, E. H. Toooposa, H. C. Kuuyx. HCCJIIE/JOBAHHUE IIOBTOPAEMOCTH KATACTPO-
OHYECKHX BECEHHHUX ITOJIOBOJHH HA TEPPHTOPHH YKPAHHBI. B cmambve npugedeni pe3yivmambl GHATU3A UC-
MOPUHECKUX OAHHBIX O 8bLOAIOWUXCA NABOOKAX U NONOBOOLAX KAMACMPOPUUECKO20 XAPAKMepd, OYeHeHAa UX NO8MopaeMoCcs 6 Uc-
MOpUYecKomM KOHMeKcme U Ha CospemenHbix 0annvlx. I1okazano, umo Kax no OaHHbIM OMeYeCmMEeHHbIX YUeHbIX, MAK U NO pe3)Ibma-
mam oyenok mexucdynapoonsix opeanuzayuti (Centre for Research on the Epidemiology of Disasters, World Meteorological Organi-
zation), ons meppumopuu Ykpauivl HAUGOLLUASL NOSMOPAEMOCHTb ONACHBIX NPUPOOHLIX Aetenuil (51,9%) npuxooumcs na nasooku
pasnuunoeo npoucxoxcoenus. Ilpoananusuposansl Haubonee OnumenvHvle peMeHHbie psiobl MAKCUMALbHO20 CHIOKA BECEHHe20 NoJo-
600bs HA PABHUHHBIX PEKAX YKpaumbl, bINOIHEHO ONUCAHUE Kamacmpo@duuecKux, MHO20800HbIX U MATO0B0OHBIX NON0800ULL. Bvinon-
HEHHbIL AHATU3 NOOMBEPOUL BO3MOICHOCHI OMHeCeHUs non06odbs 1932 u 1970 20006 6 kamezoputo Kamacmpoguueckux no mac-
wmaby meppumopuu, Komopbvie oHu oxeamwiganu. B uacmnocmu, nonoeoows 1932 200a ommeueno 6 baccetinax [nenpa, nesobepe-
arcve [{necmpa, FOoxcnozo Byea u Cegepcroeo [Jonya, a 6 1970 200y - npaxmuuecku no éceil meppumopuu [nenpa, a makice Ha pe-
kax Ilpuazoewvs. B yenom ogice nHaubonee MHO20BOOHbIMU 3A ONUMENbHBIL NEPUOO HAOTIOOEHUI, KAK N0 00ujemy o0veMmy 6eceHHe20
cmoKa, mak u no MAKCUMATIbHbIM PAcxo0am 600l Noi0800bs 6 Ykpaune gopmuposanucy ¢ 1932, 1942, 1947, 1956, 1960, 1963,
1970, 1971, 1978, 1979, 1980, 1986, 1988, 1994, a manosoonvie eecuvl npuxoounucv Ha 1944, 1950, 1954, 1962, 1965, 1969, 1975
1976, 2007, 2008, 2009, 2014, 2015 pp. Ananuz menoenyuti 6 psoax 20008blX MAKCUMYMOS 8 YCILOBUSX USMEHEHUL KIUMAmMa NOKA3aL
UX HeOOHOPOOHOCMb NO Meppumopuu YKpauHvl, a UMeHHo Ha aesobepedcwve [nenpa u é 6accetine Cegepcrozo [Jonya nabmodaemcs
meHOeHyuss K 6oee paHHUM 0amam CHe2OMAsHUA U NPOXOXHCOeHUs. NON0BOObs, 8 MO 8peMs, Ko20d HA OCMANbHOU Meppumopuu
Haobopom — HabIOOAemcst MeHOEeHYUs K Y8EIUUEeHUIO CLyUaes 3UMHUX NAB0OK08 BMECIO 8ECEHHUX NOJOBOOUIL.

Knrouesvie cnosa: nasoonenus, nasooxu, noi0800bs, MAKCUMATbHBIL CIMOK, UIMEHEHUS KIUMAamd.

Introduction. In the period of global and re-  natural phenomena, which definitely include floods
gional climate changes in almost all the regions of  of different origin. In the last decades, according to
our planet there is an increase in cases of extreme  the data of the Centre for Research on the Epidemi-
© Ovcharuk V. A., Prokofiev O. M., Todorova O. I., Kichuk N. S. https://doi.org/10.26565/2410-7360-2019-50-10
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ology of Disasters (CRED) [1-4], in many countries
of the world there is a record high number of natural
disasters which affected about 2.7 billion people,
that is more than a third of the world's population.
Regarding floods, in most parts of the globe, they
are caused by prolonged cloudburst and storms as a
result of passing cyclones. On the rivers of the
Northern Hemisphere, floods are caused by the rap-
id snowmelt, snow dam and ice jam. In areas with
snow cover, which is about 1/3 of the land surface,
spring and rain floods are the most common. They
are especially widespread in Eurasia and North
America.

Flood is formed due to the main source of feed-
ing (on plain rivers due to snowmelt, in high moun-
tains due to melting of snow and glaciers, in mon-
soon and tropical zones as a result of spring and
summer precipitation, etc.). For rivers in one climat-
ic zone, it annually repeats in the same season with
different intensity and duration. Snow melting at
plain rivers catchments causes the emergence of
spring floods, the melting of high mountain snow
and glaciers, and also rain falls cause spring-
summer and summer floods [5-6]. Sharp and con-
tinuous increase in temperature in spring with sig-
nificant stocks of water in the snow influences
greatly the nature of formation and flow of the
flood. Floods become catastrophic if the infiltration
properties of soils have decreased significantly due
to their moisture saturation as a result of abundant
autumn rains and deep freezing in severe winters.
Spring rains can cause a significant increase of
floods, when the snowmelt flood peak coincides
with the peak of the rain flood.

According to the size and scale of damage R.A.
Nezhikhovsky [7] proposed the classification of
floods and divided them into: low (small), high, sig-
nificant and catastrophic. The catastrophic floods
cause enormous material loss and lead to the peo-
ple’s deaths, covering enormous areas within one or
more river systems; more than 70% of agricultural
land, a large number of settlements, industrial plants
and utilities are flooded; economic and production
activities are completely paralyzes, the way of life
of the population is temporally changed. Periodicity
of this phenomenon is once in 100-200 years.

The aim of the study is to analyze historical
data and study the current state and trends in the
frequency of catastrophic spring floods in Ukraine.

Analysis of previous studies and publica-
tions. First of all historical data on patterns of for-
mation of most famous catastrophic floods has been
analyzed. Floods have been accompanying human
society since ancient times, so far we have infor-
mation about catastrophic floods in ancient China
(on the Yellow River in 2297 BC) and Egypt (on the
Nile River about 3 thousand years ago). At one time
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E.P. Borisenkov and V.M. Pasechnik in the mono-
graph «Extreme natural phenomena in the Russian
chronicles of the XI-XVII centuries» [8], on the ba-
sis of the study of chronicles provided the assess-
ment of climate of Holocene on both the European
continent and the entire Northern Hemisphere. The
study analyzed in detail extreme meteorological
phenomena observed from 979 to 1700 years in the
territory from the Vistula to the Ob and from the
Black Sea to the shores of the Arctic Ocean. But the
most interesting is the final part of the monograph,
which summarizes data on extreme natural phenom-
ena. Based on the data [8] on the high spring flood,
and taking into consideration the current data the
diagram of periodicity of this natural phenomenon
in the period from 900 to 2010 on the territory of
Kievan Rus' and modern Ukraine has been made up
(Figure 1).

While making up the diagram, mostly data on
major floods on the Dnieper has been taken into ac-
count — the largest floods took place in 1128, 1655,
1684, 1789, 1931, 1932 and 1970. The flood of
1931 was unsurpassed according to the height of
water level and flood zone area which spread from
Mogilev in the north to Zaporozhye in the south.

The resulting distribution is purely illustrative,
but it still makes it possible to assess the overall pat-
tern of catastrophic spring floods repetition. Analyz-
ing their frequency, one can notice that most of them
were observed during the periods from 1501 to 1600
(11 cases), from 1601 to 1700 (13 cases) and in the
modern period — from 1901 to 2000 (10 cases); 900-
1000 and 1701-1800 years — are the periods with the
fewest number of cases.

Since the beginning of the new millennium,
catastrophic and high floods have been observed in
Europe almost every year. "Great Water" in 2002
was the reason for the media to talk about the new
World Flood and once again reminded that, despite
all the achievements of modern civilization, a hu-
man being is sometimes powerless in the face of the
power of nature. In August 2002 during a few days
large areas of the Czech Republic, Slovakia, Ger-
many, Austria, France, Switzerland, Poland, Italy,
Spain, Romania, Moldova, Hungary and Serbia
were under water. Floods in 2002 took lives of
3,000 people, the dwellings of 17 million people
from over 80 countries were ruined. According to
the World Meteorological Organization, the territory
with a total area of more than 8 million square kilo-
meters was flooded [9]. The total damage inflicted
by the disaster is estimated at $ 30 billion. Accord-
ing to European experts, it was the largest flood of
the century in Europe.

On the territory of Ukraine during the 20th and
early 21st centuries, floods of various origin were
repeatedly observed, of which the following can be



Cepisi «[eonoeisi. [eoepagbisi. Ekonoeisi», sunyck 50

14

N
12 /13\
10 1/l N

1
8 /L4$“H““muff’/f’// \\ y

8 \‘\

6 / . | /
4 \.\\ ,,/';
) —_— m
, L0 R NN NN . L

900-
1000

Fig. 1. Time distribution of outstanding spring floods on the territory of Kievan Rus and modern Ukraine:
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classified as catastrophic ones [10,11]:

1911 (July, 8M-9™) — in the basins of the Dnie-
ster, Prut and Siret rivers floods were formed from
storm rains, which were the largest ones over the
entire period of available observations on the area of
the river Prut below the influx of the Cheremosh
River and in the foothills of the Siret River.

1927 (August, 301-31%") — flooding in the ba-
sins of the Dniester and Prut rivers led to flooding of
10 cities and numorous villages, destroyed roads,
bridges and more.

1931 — an unusually high spring flood in the
basin of the Dnieper River. Its level exceeded all
previously known floods from the XVIII century;
great damage to the population was caused.

1941 (September, 1-2"%) — an extreme flood in
the Dniester River basin caused significant damage.

1947 (the end of December) — strong warming
and intense rains led to the formation of a cata-
strophic flood in Transcarpathia. Floods have seri-
ously damaged the population of villages and towns.
More than 35 railway bridges were destroyed, pro-
tective dams in the cities Vilok, Hust, the railroad
were eroded, fertile soils were washed away, winter
crops were ruined. Mud-stream, landfalls and land-
slides were observed.

1957 (June, 12-13") — in the Carpathian re-
gion a catastrophic rainstorm caused the formation
of a flood, which resulted in a huge material loss:
the railroad was washed out, villages were flooded,
farm buildings were demolished, agricultural crops
were damaged and ruined on large areas.

1970 — a spring flood. A great rise in the water
level and flooding of the territories were observed in

the Dnipro river basin, including inflowing streams
— the Desna and the Pripyat; population and econo-
my of Kiev, Chernigov, Zhytomyr, Rivne and Sumy
regions experienced substantial losses.

1980 (July) — a catastrophic flood was formed
by significant precipitation in the basin of the Trans-
carpathian rivers, as well as the Dniester, Prut, and
Siret; the national economy and the population in
these areas were inflicted huge losses.

1998 (November, 3'9-5" ) — a catastrophic flood
in Transcarpathia, which resulted in flooding more
than 40 thousand buildings, about 2 thousand of
which were completely destroyed. Waterproof dams,
roads, bridges, railways were destroyed and da-
maged.

2001 (March, 41-91) — a catastrophic flood in
Transcarpathian region. For three days, there were
two norms of monthly precipitation; water levels on
some rivers exceeded the 1.5-2 m flood level of
1998. The flood caused tremendous destruction, 9
people died.

2008 (July, 22m-27") — a catastrophic flood in
six western regions of Ukraine, with 20 thousand
dwellings, 2020 km of roads, 7 thousand hectares of
agricultural lands flooded, hundreds of bridges were
damaged, and about 30 people died.

Thus, according to the data of national scien-
tists [5-7,10], and according to the results of interna-
tional assessments CRED [1-4], for the territory of
Ukraine, the greatest repetition of dangerous natural
phenomena (51,9%) falls on floods of different
origin. In particular, according to the results of the
2008 flood, according to the CRED rankings,
Ukraine took the ninth place in the world.
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R.A. Nezhikhovsky in the monograph [7] ana-
lyzed the distribution of water resources and floods
with rare probability of relative height (from 1 to
5%) in the territory of the former USSR. If we con-
sider the plain territory of Ukraine, then there were
highlighted the above-mentioned catastrophic floods
of 1931 and 1932; in particular, the flood in 1931 is
classified as maximum water discharge with proba-
bility of P=1% and the flood in 1932 is classified as
a year with probability of maximum water discharge
P=1- 5%.

Materials and methods. For the analysis of
major floods, that have been observed in lowland
rivers, the observational data of the State Hydrome-
teorological Service of Ukraine was used. Figures 2-
9 show the chronological graphs of the maximum
runoff of spring floods according to hydrological
stations, which have the largest and in most cases
continuous observation periods from their beginning
until 2015 inclusive. To estimate the trends in the
chronological series of the maximum runoff of riv-
ers the methods of statistical analysis and spatial
generalization have been used.

Results. While analyzing the presented dia-
grams, it should be noted that the floods of 1932 and
1970 can be classified as catastrophic according to
the size of the territory it covered — so the flood of
1932 was observed in the basins of the Dnieper, the
left bank of the Dniester, the Southern Bug and the
Siverskyi Donets (Fig. 2-6), and in 1970 the flood
was spotted basically throughout all the territory of
the Dnieper (Fig. 2, 5), as well as on the rivers of
the Azov Sea (Fig. 7).

In general, the most water-abundant over a long
period of observation, both on total volume of the
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spring runoff and on maximum water discharges,
spring floods were formed in Ukraine in 1932, 1942,
1947, 1956, 1960, 1963, 1970, 1971, 1978, 1979,
1980, 1986, 1988, 1994 years, and the dry spring
floods were in 1944, 1950, 1954, 1962, 1965, 1969,
1975, 1976 years [13-15]. On the other hand, in the
Western Bug basin, the flood in 1970 was lower
than normal and high floods occurred in 1952 and
1966 (Figure 8).

If we consider the upper Dniester, where the
most water-abundant phase is the floods of warm
period, but high spring floods are also possible, the
most outstanding floods occurred here in the last 20
years — in 1998, 2000 and 2006 (Fig. 9).

In recent years (2007, 2008, 2009, 2014, 2015)
snow stocks basically didn’t accumulate in a large
part of the extreme south of Ukraine, that led to the
lack of spring floods on the rivers or even their ab-
sence (Fig.3-4, 6-7). However, on the background of
dry years of the past decades the most water-
abundant floods were marked in 1998, 2003, 2006,
and 2010. In some gauges in 2010 and 2013, ac-
cording to the data of UHMC [15], the relative
height of the maximum water levels was marked
during the flood on the Danube and the Upper
Dnieper.

According to research of European scientists,
including a group of researchers from the Technical
University of Vienna under Prof. Guenter Bloeschl
[16], trends in changes in the number and size of
floods of different origin in Europe are not straight-
forward. As an example, chronological series of ob-
servations of annual runoff maxima on the Danube
River in Vienna have been presented (Fig. 10).

1980
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Fig. 2. Time series of spring flood water discharges at the river Desna in Chernigiv
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Fig. 3. Time series of spring flood water discharges at the river Southern Bug
in urban settlement Oleksandrivka

Qu, m?/s
1200
1000 ‘I|III|'

N1

800

600
400
200

1 1 AR R e

1928 1932 1936 1940 1944 1948 1952 1956 1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008 2012

Fig. 4. Time series of spring flood water discharges at the river Smotrych in the village Tsybulivka
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Fig. 6. Time series water discharges of spring flood at the river Siversky Donets - st. Zmiyiv
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Fig. 5. Time series of spring flood water discharges at the river Psel in the village Zapsillia
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Fig. 7. Time series of spring flood water discharges at the river Krynka in the village Novoselivka

Qum, m’/s
250
200 P
150
100

|H ” LA b

1946 1952 1958 1964 1970 1976 1982 1988 1994 2000 2006 2012

Fig. 8. Time series of spring flood water discharges at the river Western Bug in Kamianka-Buzka
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Fig. 9. Time series of spring flood water discharges at the river Dnister in Sambir
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Fig. 10. The maximum annual runoff (the maximum discharge in each year)
for the Danube in Vienna between 1828 and 2013 [16]

Considering the chronology of floods in Vien-
na, Bloeschl notes that there are years with a rela-
tively small peak runoff (which does not actually
lead to "flood"), and there are years with a very
large runoff, which is definitely qualified as a flood.
Four of the largest floods were marked by circles —
these are floods that occurred in June 2013, August
2002, July 1954, and September 1899. All these
floods were formed by heavy precipitation, and the
maximum amount of precipitation in a few days ex-
ceeded 300 mm. Exceptions were precipitation in
September 1899, when their number was much
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higher (more than 500 mm), however, the maximum
runoff was not very different from other cases. This
is explained by the fact that in September the under-
lying surface was rather dry due to low summer pre-
cipitation. Much of the precipitation, therefore, went
into infiltration, and thus actual runoff slightly de-
creased.

Similar chronological series of observations
have been analyzed by numerous researchers for the
rivers of Europe to understand whether there are any
changes in the magnitude and frequency of floods
during the last decades [17-21].
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To verify the existence of the trend, linear re-
gression has been used, and it has also been assessed
whether the trend is statistically significant. In gen-
eral, these studies for the past decade have demon-
strated great attention to the chronology of floods on
the rivers in the world, but the data suggests their
large spatial heterogeneity. Naturally, this heteroge-
neity is due primarily to local processes that affect
the scale of the flood. But there are also interesting
large-scale trends that have been identified as a re-
sult of analysis [19]. In particular, on the lberian
Peninsula and in North-Eastern Europe there is a
tendency of reduction of flood (due to earlier snow
melt period) and in Western Europe there is a ten-
dency of increase (due to increased precipitation).
However, the authors of the study [19] note that the
analysis results are invariably dependent on the pe-
riod of observation of a series of floods, and it is not
the same for all studied regions, hence the resulting
trends require further correction. It should be con-
sidered that the territory of Ukraine, as well as Eu-
ropean Russia, have not been included in the study,
so the trends during the maximum runoff in these
areas have not been analyzed.

Days per decade
-14

-8
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earlier
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In 2015-2016, Prof. G. Bloeschl and Dr. J.Hall
initiated a new large-scale study in which 35 scien-
tists from most European countries participated, in-
cluding Ukraine, which was represented by
L.Gorbachova, a representative of UkrHMI and one
of the authors of this article — V.Ovcharuk. The task
of the study was to collect and analyze data of max-
imal runoff at European Rivers in the period from
1960 to 2010. Information was collected on almost
5000 hydrological stations, including 261 stations in
Ukraine. As a result of the analysis of the time series
of annual maxima and the dates of their observation
on the presence of particular rends, the areas of ho-
mogeneous trends have been identified (Fig. 11)
[22].

The authors [22] have identified 4 regions with
the same tendency of trends and peculiarities of the
formation of maximum discharge: 1 — North-Eastern
Europe: early snow melt; 2 — the North Sea region:
late winter storms; 3 — Western Europe along the
Atlantic coast: earlier periods of the onset of maxi-
mum soil humidity; 4 - parts of the Mediterranean
coast: a stronger influence of the Atlantic in the
winter.

2

Fig. 11. The observed time trends of maximum river runoff in Europe (1960-2010) [22]

Conclusions. The analysis of historical data,
literature sources and available time series of obser-
vations for the maximum runoff of rivers show that
the greatest risk among natural hazards in Ukraine is
floods of different origin.

In the period of regional and global climate
change, the territory of Ukraine is not homogeneous
with the trends of annual runoff maxima: on the left

bank of the Dnieper and in the Siverskyi Donets
basin, there is a tendency towards earlier periods of
snow melting and occurrence of spring floods, while
in the rest of the territory, on the other hand, there is
a tendency to increase the incidence of winter floods
instead of spring floods.

Nevertheless, in the plain area of Ukraine an-
nual maxima are still observed in the spring, and for
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the territory of the Ukrainian Carpathians the maxi-  with rare probability of relative height is a reason
ma are indicative as a result of floods of the warm  for the continuous study of these natural phenomena

period of the year. and it necessitates the improvement of methods for
Potential danger that occurs during the floods their calculation in conditions of unstable climate.
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THE STUDY OF THE PERIODICITY OF CATASTROPHIC SPRING FLOODS
ON THE TERRITORY OF UKRAINE

Introduction. In the period of global and regional climate change in almost all the regions of our planet
there is an increase in cases of extreme natural phenomena, which definitely include floods of various origin.
Over the past decades, according to the Centre for Research on the Epidemiology of Disasters (CRED), in
many countries of the world there has been a record high number of natural disasters which affected about
2.7 billion people, that is more than one third of the world's population.

The purpose of article is to analyze historical data and study the current state and trends in the fre-
quency of catastrophic floods.

Methods. To estimate the trends in the chronological series of the maximum runoff of rivers the meth-
ods of statistical analysis and spatial generalization have been used.

Results. On the basis of literature sources and taking into account current data, frequency of flooding in
the period from 900 to 2010 in the territory of Kyivan Rus and modern Ukraine has been estimated. Analyz-
ing the results obtained, it can be noted that the largest number of floods was observed in the period from
1501 to 1600 years (11 cases), from 1601 to 1700 years (13 cases), and in the modern period from 1901 to
2000 (10 cases); 900-1000 and 1701-1800 years can be considered as the periods with the smallest number
of cases. Since the beginning of the new millennium catastrophic and high floods have been observed in Eu-
rope almost every year. In order to estimate the repeatability of catastrophic floods at the rivers in Ukraine,
the chronological series of the maximum runoff of spring water have been made up in accordance with the
data of hydrological stations, which have the largest and preferably continuous periods of observations from
their beginning until 2015 inclusive. The analysis has shown that in Ukraine the spring floods in 1932 and
1970 are classified as catastrophic. The analysis of trends in the chronological series of annual maxima in
conditions of climate change showed their heterogeneity across the territory of Ukraine: on the left bank of
the Dnieper and in the Siverskyi Donets basin there is a tendency towards earlier periods of snowmelt and
the occurrence of the spring floods, and on the other territory, on the contrary, there is a tendency of increase
in cases of winter floods instead of the spring high water.

The scientific novelty of the study is determined by the use of observational data up to 2015 inclusive,
and its practical significance is determined by the opportunity to use the results when justifying hydrotech-
nical projects in order to minimize the consequences of catastrophic floods on rivers.

Keywords: flooding, rain and spring floods, maximum runoff, climate change
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