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Scientific tradition since 1946
Former Department of Hydrometeorology and Water Resources
Since 2022 — integrated into the Department of Geography of Ukraine and Regional Studies

Main research focus in recent years:
River-channel and floodplain landscapes of the south-eastern Precarpathians: condition, conflicts, 
risks and optimisation
Hydrology • Channel processes • Hydromorphology • River landscapes • GIS & Remote Sensing • 
Water resources • Basin management

Our research background: Hydrometeorology and Water Resources
EDITION 2026

Department of Hydrometeorology 
and Water Resources
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Natural river 
processes

Flow – Channel –
Floodplain System

Hydromorphological
structure and 
dynamics

WHY HYDROMORPHOLOGY?

FROM RIVER PROCESSES TO MANAGEMENT DECISIONS

Anthropogenic 
transformations

Conflicts & 
Risks

Integrated basin 
management
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Restoration 
priorities
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River valley system

Homogeneous Valley-
Bottom Reaches

Homogeneous 
River-Valley 

Reaches

Homogeneous 
Channel–Floodplain 

Reaches

Homogeneous 
Valley-Bottom 

Reaches

HIERARCHICAL HYDROMORPHOLOGICAL FRAMEWORK
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Young River 
Landscape
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HOW DO WE IDENTIFY Homogeneous River-Valley Reaches AND 
Homogeneous Valley-Bottom Reaches?

Homogeneous River-
Valley Reaches

Main controls:

•geological and tectonic 
structure;
•geomorphological regions;
•valley orientation and 
configuration;
•major valley widening and 
narrowing;
•major tributary confluences;
•changes in longitudinal 
valley morphology .

Sed quid est 
quod in hac

EDITION 2026

FROM REGIONAL STRUCTURE TO VALLEY-BOTTOM MORPHOLOGY

Homogeneous Valley-
Bottom Reaches

Main controls:

•configuration and orientation 
of the valley bottom;
•valley-bottom relief and 
hydrographic network;
•position of the river channel 
within the valley bottom;
•valley-bottom asymmetry;
•relationship with 
geomorphological 
regionalisation.
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Homogeneous River-
Valley Reaches

As an example, the main structural units of the Prut 
River valley within Chernivtsi Region, Ukraine, are 
presented. From a geomorphological perspective, three 
main structural units of the river valley are 
distinguished: the Kolomyia–Chernivtsi alluvial plain, 
the transitional section from Chernivtsi to Tsuren, and 
the Novoselytsia Depression. 

Picture here
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Homogeneous Valley-
Bottom Reaches

The valley bottom of the Prut River within
Chernivtsi Region was divided into seven
homogeneous valley-bottom sections, reflecting
differences in valley morphology, local
geomorphological conditions, and channel–
floodplain development.

Picture here
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HOW DO WE IDENTIFY 
Homogeneous Channel–Floodplain Reaches ?

Sed quid est 
quod in hac
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FROM REGIONAL STRUCTURE TO VALLEY-BOTTOM MORPHOLOGY

Homogeneous Valley-Bottom Reaches
Main controls:

•channel pattern and morphology;
•floodplain structure;
•channel migration (Historical / Multi-decadal Channel Migration Belt);
•sediment transport conditions;
•local constraints on channel development;
•confluences and sediment inputs;
•anthropogenic modifications.
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Homogeneous 
Valley-Bottom 

Reaches

Analysis of the 
flow–channel–

floodplain system

Homogeneous 
Channel–Floodplain 

Reaches 



Homogeneous 
Channel–

Floodplain 
Reaches 

Example: Cheremosh River, Ukrainian
Precarpathians. The river-valley system
was hierarchically subdivided using
geomorphological structure, historical
channel positions and the spatial
pattern of channel–floodplain processe

Picture here
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The problem of rivers downcutting

Washed bridge supports in the 
village Dubivtsi on the Prut RiverBridge within the Chernivtsi 

gravel and sand quarry

Remains of the old railway 
bridge in Chernivtsi

The problem of the influence of river channel alluvium
extraction on the condition of rivers, namely on their
downcutting, lowering of the channel position is known from
the 70-80s of the XX century. It had a wide resonance due to the
negative impact of so-called "riverbed quarries" on engineering
structures. In particular, the bridge crossings were being
destroyed.



The downcutting of the Prut and Siret rivers was analysed using primary information

of qualitative and quantitative nature, in particular hydrological observation data and

GNNS surveys. The main downcutting of the Prut riverbed near Chernivtsi appeared in the

period 1970-2000. The average rate of downcutting was up to 100 mm / year. Later, the

rate dropped to 50-30 mm / year, probably due to the achievement of low-erosion rocks.

The total size of the cut for the period from 1970 to 2017 is more than 3.5 m.



On the Siret River, a stream gauge in the piedmont flow

is located in the town of Storozhynets. Analysis of cross

sections of the river showed that the total value of the river

downcutting for the period 1969 -2019 is approximately 2

meters. The average cutting rate is 40 mm / year. This value

is less than on the Prut River and is explained by the

different intensity of the main factors of incision. Also, the

rate of downcutting is more smoothly distributed over time.

The lower power of the processes on the Siret River can be

explained by the lower relative anthropogenic impact, lower

relative needs for construction and other works using

alluvium.



Combined longitudinal profile of the Prut River with a sampling interval of 80 years



Combined longitudinal profile of the Siret River with a sampling interval of 80 years

To obtain a sufficiently accurate amount of information about the altitude of the riverbed and floodplain of the

Prut and Siret rivers in 2019-2020, we conducted GNSS surveys. Their results showed an uneven distribution of the

total value of the downcutting along the rivers. On the Prut River, the size of the downcutting is between 2,6 and 4,4

m. On the Siret River, the total values of the downcutting in the areas relatively close to the Carpathian border and the

absence of large settlements (villages Lukavtsi, Zhadova, Komarivtsi) are 0.6 -0.8 m. Downstream in the area of

Storozhynets, Ropcha, Karapchiv the total size of the cut reaches 1.9-2 m, which corresponds to the data of

hydrological observations. There is more active work on the alluvial mining on riverbed . But their most significant

result was manifested in the area of the mouth of the river Maly Siret and water intakes of Hlyboka. Here the total size

of the downcutting reaches 3.3 m. Downstream, to the border with Romania (near the village of Cherepkivtsi), this

value decreases to about 2 m. We also note a sharp decrease in the size of the cut against the current of the river Maly

Siret. Already in the village of Kupka, at a distance of about 8 km from the mouth, it is 1 m.



FROM RIVER RESEARCH TO APPLIED BASIN MANAGEMENT
Applied research commissioned by the Chernivtsi Regional Authorities

EDITION 2026

2019 | PRUT RIVER
Scientific substantiation of principles for planning the sustainable qualitative development of the Prut River within Chernivtsi
Region

2021 | SIRET RIVER
Scientific substantiation of principles for planning the sustainable qualitative development of channel and floodplain landscapes 
of the Siret River within Chernivtsi Region

2023 | CHEREMOSH RIVER
Scientific substantiation of principles for planning the sustainable qualitative development of the Cheremosh River within 
Chernivtsi Region

2023 | REGIONAL SPATIAL DATABASE
Development of cartographic models of the Nature Reserve Fund of Chernivtsi Region

Research → Assessment → Conflicts & Risks → Planning → Restoration & Management
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PROJECT EXPERIENCE 
IN RIVER 
MANAGEMENT, 
RESTORATION AND 
SAFETY

EDITION 2026
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SAFE PROT — Safety and Protection: A Common Factor in Cross-Border
Cooperation
The project was implemented under the Romania–Ukraine ENI Cross-Border
Cooperation Programme 2014–2020 and focused on increasing the safety of
communities in the Suceava–Chernivtsi cross-border area

SHIELD — School-based Hazard
Identification and Education for Local
Disasters
The ongoing cross-border project is
implemented within the Interreg VI-A 
NEXT Romania–Ukraine Programme
2021–2027, Priority Environmental Focus
Across Borders. 

FREE RIVER — Mapping Barriers in the Prut & 
Siret River Basins, Ukraine
The project was implemented by WWF-Ukraine
with the participation of the Prut–Siret Basin
Department of Water Resources and supported
by the European Open Rivers Programme



phone:+380 50 05 69 408
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Mykola Pasichnyk
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