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Introduction

The problem of ruinous effects of seasonal flood waters in the river basins
of Volyn is extremely relevant. Because it is practically impossible to
prevent natural flooding and flash flooding processes, there arises a need
for their forecasting and reasoned management. In particular, along with
traditional methods (dam construction, straightening and deepening of

riverbeds), modern measures to prevent these processes should also be
implemented.

~ These include development of working
models for forecasting floods in river
. valleys, digital maps of river valleys with
Y objects that are at risk of flooding when
water levels rise. The main part of the
| territory of the Volyn region (about 16
: ~ thousand km?2 or 80% of the area) is
15 [ SRS o= located in the basin of the Pripet River,
g o \\ hich is a cross-border river, and
frequent floods are a problem not only

“




for Ukraine, but also for neighboring countries.

Therefore, for effective forecasting of possible flooding, a joint
international project "Monitoring and forecasting of floods in the Pripet River
basin" has been implemented since 2009, with the support of the "Environment
and Security" Initiative (ENVSEC), which combines the activities of six
international organizations in the field of environmental protection. The main
goal of the project is optimization of flood monitoring in the Pripet River basin
and introduction of modern tools for their forecasting. Four automated
hydrometeorological stations were established in 2011, of which two are in
Ukraine (the city of Lutsk, Volyn region, and the village of Khrinnyky, Rivne
region). Two more automated stations were set in September 2012 in the Pripet
River basin on the Stokhid River in the town of Lyubeshiv and on the Pripet River
in the village of Lubyaz. The stations in automated and operational mode (with a
5- minute interval) measure water and air temperature, water level, quantity of
atmospheric precipitation, and transfer this information to the central database
of the Volyn Regional Center for Hydrometeorology.
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Receiving data in real time with a high frequency has important value for rapid
modeling of flood waves and the development of spring floods.

In solving the problem of the harmful effects of waters, scientists have
established two types of flood protection, situational and preventive. Each has its
own set of activities and measures, i.e. situational measures are to protect objects
during the period of any particular flood, while preventive measures are aimed at
preventing and quickly overcoming the crisis which concerns the protection of
objects located in the zone of periodic flood risks for a long period of time.
Depending on the scale of the problem of harmful effects of waters in the region, a
specific concept of flood protection of territories is selected and developed.

Currently, the trend is already observed that climate changes significantly
affect the hydrological regime of rivers and manifestations of the damaging effects
of water. Numerous Ukrainian scientists came to these conclusions such as
Hopchenko E.D., Grebin V.V, Loboda N.S., (Loboda et al., 2014) Lukyanets O.l.,
Obodovskyi O.H., Snizhko S.I. Serbova Z.F., (Susidkoet et al., 2004). Bozhok Yu.V.,
Petrochenko O.V. etc.




Results

By the nature of the flow distribution, the
rivers of the Volyn region belong to the
Eastern European type. Its characteristics are
a high spring flood, a summer watershed that
is intermittently interrupted by showers, a
winter

watershed, and an increased autumn
runoff. Some rivers of this type can have
2 maxima, the first (main one) in spring,
the second in autumn.

Since most of the Volyn region
is located within the Polissia lowland,
which is characterized by excessive
wetting of territories, and therefore
periodic flood risks, over a long period
of time. The Regional Office of Water
Resources in the Volyn region constantly
monitors the surface water levels of the
region's rivers and provides short-term
(up to 12-15 days) and long-term (up to
50-100 years) flood forecasts.
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These forecasts of the expected
maximum and minimum flows
and water levels are based on

the indicators provided by the
hydrometeorological service,
the patterns of water
movement in the channels and
the inflow of water to the
studied sections of the river, the
calculations of the movement
and transformation of the water
flow along individual sections of
the river.

Due to global climate
changes, Volyn has experienced
in recent decades mild and
gloomy winters
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RESULTS

with frequent thaws and little
precipitation. As a result of
prolonged thaws, the snow cover

sometimes melts completely, the
surface of the soil thaws (the
temperature during thaws rises to

10-14°C), there is a tendency to a
modest reduction in the amount of
annual precipitation. This leads to
some redistribution of the intra-

annual runoff, when the spring
flood becomes less pronounced
(stretched in time), with no peak
maximum flows. Rainfall in the
summer does not contribute to the

accumulation of water reserves,
but only to a short-term increase in
the level of surface water in the

rivers of the region. During the last
decade, in the summer period, the
minimum and maximum flows
virtually do not differ. The mild
winter of 2022-2023 with a
significant amount of snow and rain
precipitation in December and a
thaw with a significant increase in
temperature in January contributed
to the formation of a winter flood
and a prolonged spring flood in the
northern part of Volyn.
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A similar situation was observed in 2011, 2013, and 2018, but during these periods
there was no intense winter flood, but only a long spring flood on the tributaries of
the Pripet River — the Turiya, the Stokhid, and the Styr.
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There has been a gradual shift in the timing of
] spring floods and summer flash floods in recent
' years which is accompanied by the inundation
N of large areas. In 2023, starting from January,

RESULTS

A the emergency teams of the Regional Office of
Water Resources of the Volyn region carried
out work related to the protection against
flooding or inundation of agricultural lands and
il territories of populated areas of the region,
! 4 with 10 to 16 pumping stations out of 40
R , working  daily. Emergency works were
A performed during January to May, but the
largest number of them fell precisely in January
2023, when overflows were blocked by packing
bags of soil to prevent the flow of water, fixing
dams with bags of soil, installing protective
embankments, eliminating gullies with laying
bags of soil.




Results

COOTARTHNT Gmaseen

Damaging effects of flood waters
and their expansion in time results
in flooding of significant areas of
land, about 8,000 hectares located
mainly in the northern districts of
the region — Ratne, Kovel, Lyubeshiy,
Kamin-Kashirskyi. This problem is
most acutely manifested in the
Lyubeshiv and Pripet exploitation
districts. The largest area of flooded
land (Fig. 1) is located in the Tsyr,
Bykhiv, Korostyn drainage systems
(2350-1200 ha), as well as the
Samariv and Zabolottia territorial
communities (1200-1030 ha).
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Results

The water amelioration system in Volyn
which has been neglected for almost 40
years leaves much to be desired, as
water overflows dams which have
weakened over time and require major
repairs. Yearly maintainance of the
dams are performed, but during
extreme periods of spring and flash
floods there is a threat of water
overflows through the dams, leading to
inundation or flooding of settlements.
During the 1970s and 1980s,
reclamation of waterlogged lands was
carried out in the region, with
protective measures for the long-term
prevention of the harmful effects of
waters, such as adaptive

(adaptation of households and
agricultural structures and economic
activities to the conditions of periodic
flooding, etc.), water and landscape
(planting forest strips, creation of
storage ponds, changing the conditions
for the formation of flood runoff in
catchment areas, etc.), and
hydrotechnical (construction of systems
of complex anti-flood protection,
accumulation of part of the flood flow,
etc.). However, previous protective
measures for the long-term prevention
of harmful flood effects require
compliance with the operational
conditions and periodic restoration
measures.
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Results

Since it is the long-term passage of spring floods that leads to significant

flooding of agricultural lands and buildings, a number of economic

measures are necessary to reduce the damaging effects of flood waters
on the territory of the Volyn region:

* clearing riverbeds of excess vegetation and silt, solid household waste
(especially plastic), fallen trees and beaver dams, which will contribute
to improving the hydrological regime of riverbeds;
establishment of rollovers to regulate the water level of the riverbed
during low and flood periods. Clearing of the riverbed with the
formation of rollovers helps restore pools and accumulate water in
them during the watershed period, increase the cross-section of the
river for better passage of floods, improve the habitat of aquatic and
subaquatic flora and fauna;
clearing drainage channels, especially from woody vegetation;
major repair/construction of culverts, pumping stations, etc.;
major repair or dismantling of fallen bridges and crossings.




Results

The important events on the prevention of the damaging effects of floods
also include the following:

e constant annual mowing of reeds,
especially in the narrowest sections of
the channel, as well as near
hydrotechnical structures;

* uprooting of shrubs on drainage canals,
as well as combating beaver dams and
infestations;

* cleaning of rivers and drainage canals
from garbage (especially plastic and
fallen trees) near hydraulic structures,
bridges and crossings;

* cleaning of melioration canals from silt
and sediments to improve the drainage
of water from waterlogged areas.

al —;‘.‘ ’ _j - 4 , ‘T: =S 5 =F>-§




Conclusions

Performed analysis of the dynamics of long-term indicators of
hydroclimatic features and trends in Volyn showed that the recent
decades observed a change in the characteristics of the passage of spring
floods and flash floods, their lengthening in time and a significant
negative impact on the state of the economic complex of the region. As a
result of harmful effects of spring floods and flash floods, of significant
areas of land in the region are flooded which amounts to about 8,000
hectares located mainly in the northern districts.
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