
Monitoring’2021   

 

 

XV International Scientific Conference “Monitoring of Geological Processes 

and Ecological Condition of the Environment” 

17–19 November 2021, Kyiv, Ukraine 

 

Mon-21-107  

The valley complex of the geomorpholithosphere of Kyiv and its 
meaning for monitoring and modelling of natural hazards  

*A. Komliev (Taras Shevchenko National University of Kyiv), A. Beydik (Bogdan 
Khmelnitsky Melitopol State Pedagogical University), S. Bortnyk (Taras Shevchenko 
National University of Kyiv, Yan Kochanowski University of Kielce, Poland), R. Spitsia 
(Institute of Geography of National Academy of Ukraine), S. Zhylkin (Institute of Geography 
of National Academy of Ukraine), Yu. Filonenko (State University by Nicolay Gogol) 

SUMMARY 

The agglomeration of Greater Kyiv is actively developing. New industrial, civil, transport 
objects are constantly being built here, which form their naturally -technogenic geosystems 
(NTG). For its more effective development, the implementation of the rules of spatial 
planning, which provide for complementary relations between natural and technogenic 
elements of NTG, is becoming increasingly important. Depths of anthropogenic and 
technogenic penetration into the earth crust is constantly grow. Therefore of it landscape 
criteria used in the construction of early Kyiv are now receding and others are more 
important, such as geological structure, neotectonic and modern tectonic movements and 
geomorphosystem. The geomorpholithosphere is the materialized "space-time" of the 
historical-dynamic morphosystem of the Earth. Important elements of the 
geomorpholithosphere are valleys - day surface and ancient buried. The 
geomorpholithosphere of Greater Kyiv contains valleys of 12 generations of paleozoic-
cenozoic valley formation (PCVF). Were studied the sizes and length of these valleys, their 
morphological features on the longitudinal and the transverse profile. Their simple and 
complicated types were identified. Anomalies in the valleys, their system functions, their 
possible impact on different types of naturally-technogenic geosystems of Greater Kyiv were 
also studied. 
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Introduction 
 
Today, Kyiv is the "core" of a large urban agglomeration ("Greater Kyiv"), which stretches along both 
banks of the Dnieper and covers an area of more than 1,000 km2. The agglomeration is actively 
developing: large-scale construction (industrial, civil, transport) is being carried out here, new and 
existing infrastructure is being created, which opens new logistical opportunities for the whole 
naturally - technogenic geosystem (NTG) of Greater Kyiv. For its more effective development, the 
implementation of the rules of spatial planning, which provide for complementary relations between 
natural and technogenic elements of NTG, is becoming increasingly important. At the same time, the 
limited number of new areas for development often causes conflict situations between competing 
entities. Under these conditions, it is important to clearly understand the importance of the natural 
conditions of the territories, to reveal their potential more deeply and to identify possible threats to 
development. In the early stages, natural conditions usually contribute to the development of 
territories, and then begin to appear a shortage of new areas for development and the inevitability of 
anthropogenic and technogenic penetration into the growing depths of the earth’s crust. Here it is 
important to take into account new views on the statics and dynamics of the latter and to create more 
modern models of the latter, which take into account the traditional geological and complement 

them. Such, in particular, there are geomorphosystem models. Geomorphosystem models based on the 
morphochronodynamic concept of geomorphology show statics and allow for dynamic interpretations 
of the geomorpholithosphere, which represents the materialized "space-time" of the historical-
dynamic morphosystem of the Earth (Komliev, 1988, 2005). The theory, methodology, methods, 
applied directions (within the concept of end-to-end forecasting) of realization of the 
morphochronodynamic concept are developed. They allow you to create different types of 
geomorphosystem models for many areas, especially those with a high level of study. These include 
Greater Kyiv. 
 
Landscape criteria used in the construction of early Kyiv are now receding and others are more 
important, such as deep geological structure, geostructure, neotectonic and modern tectonic 
movements. These include geomorphosystem. Many historic buildings in Kyiv have been destroyed 
and are in critical or emergency condition. Therefore, modern urban planning on the territory of 
Greater Kyiv should take into account its structural and tectonic position in the geodynamically active 

zone of transition of the Ukrainian Shield and its north-eastern slope. Numerous flexures, shifts, 
discharges, tectonic and orographic inversions are installed here. The coastlines of the ancient seas 
passed through this zone, and glaciodislocations appeared. The underground hydrosphere of Kyiv is 
characterized by free circulation of groundwater and active hydrodynamic connections of their 
various groundwater horizons. It manifests itself directly and indirectly on the surface, works up 
dangerous exogenous processes (landslides, suffusion, ravine erosion), causes flooding, destroys 
historical and modern man-made objects and their foundations (Beydik, 2001, 2004). In our opinion, 
dangerous geodynamic phenomena can be detected and predicted on the basis of geomorphosystem 
analysis of the historical-dynamic geomorphosystem and its "geodynamic body" of the 
geomorpholithosphere (GBG) on which Greater Kyiv "stands". Important elements of the GBG are 
buried valleys, which form a complex of valleys of different geological ages and cycles of 
morpholithogenesis. According to research, it can be identified up to 12 generations of ancient 
valleys. For the valley complex, the features of the system organization are established, which allows 
to consider it as a separate Paleozoic-Cenozoic valley formation (PCVF). Subject cartographic models 
of their horizontal (map) and vertical (intersection) structure are created for PCVF. Comprehensive 
analysis of these materials is carried out on the theoretical and methodological and methodical basis 
of the morphochronodynamic concept of geomorphology, which allows for comprehensive (past, 
present and future) forecasting of material and energy movements, which is important for monitoring 
and modeling natural threats and new technologies to minimize and prevent risks.  
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Theory and methods 
 
Theories, methods and materials were used in the study:  
• general systems theory identify elements of the natural system and the relationships between them;  
• morphochronodynamic analysis the structure and dynamics of the geomorphosystem of the territory;  
• structural-tectonic analysis examines the geostructure of the territory;  
• paleogeographic analysis reconstructs the evolution of the natural system of the territory; 
• morpholithogenetic approach investigates the combined development of relief and sediments; 
• paleogeomorphological analysis reconstructs the history of the geomorphosystem of the territory;  
• morphostructural analysis reveals the influence of geological structure on the development of the 
geomorphosystem of the territory in the Mesozoic-Cenozoic;  
• neotectonic analysis reveals the influence of neotectonic structure on the development of the 
geomorphosystem of the territory; 
• cartographic method uses and compares various general and special maps. 
 
Examples 
 
At the department of earthology and geomorphology of the faculty of geography of Taras Shevchenko 
National University of Kiyv, geomorphosystem modeling is used in various theoretical and applied 
directions of geomorphology: denudation chronology (I. Rosly); geomorphological mapping 
(Yu. Grubrin), paleogeomorphological analysis (Yu. Koshik, O. Komliev, S. Bortnik, N. Pohorilchuk, 
Yu. Filonenko), morphostructural analysis (S. Bortnik, V. Timofeev, O. Kovtoniuk , T. Lavruk), 
ecological geomorphology (V. Stetsiuk, O. Komliev), exploratory and engineering geomorphology 
(E. Palienko, V. Stetsiuk), beligerative geomorphology (O. Komliev, V. Stetsiuk, O. Kovtoniuk).  
 
Results 
 
The table shows the main data of the PCCF of the territory of Greater Kyiv on the area of 1,2 
thousand km2. The valleys (considerable length and fragments) of 12 generations, confined to certain 
morpholythohorizons of the geomorpholithosphere, were studied: the Late Permian; Middle Jurassic 
late batu marine 1 and 2 cycles; Middle Jurassic late batu marine 3 and 4 cycles; early Cretaceous 
albian swita; Late Cretaceous cenomanian and turonian swita; Early Paleogene kaniv swita; Early-
Middle Paleogene buchach swita; Middle Late Paleogene kyiv, charkiv and berek swita; early 
Neogene novopetrovsk swita; early-late Neogene accumulation time of variegated clays; early-middle 
Quaternary; late Quaternary. 
 
The following were studied: the nature of the current development of the valleys (on a large area or 
fragments); the length of valleys of this generation is revealed; morphological features of valleys (the 
nature of the longitudinal profile (simple, complicated), the nature of the transverse profile (simple, 
complicated), anomalies in the morphology of valleys (deep areas, cliffs), system functions of 
generation valleys (erosion, transit, accumulation); valleys of NTG of the city of Kyiv (high, middle, 
low). Other features of valleys, which are not shown in the table, were studied, including directions of 
flow in valleys, types of valley articulation (confluence, merger), capacity and lithological 
composition of valley deposits and others. 
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Table Some data of the Paleozoic-Cenozoic valley formation (PCDF) of the territory of Greater Kyiv 
 

Age of valleys 
(nature of storage) 

Length 
of 

valleys 
(km) 

Morphology of valleys 
Functions of 

valleys 
(erosion, 
transit, 

accumulation) 

Danger to 
PTH 
(high, 

medium, 
low) 

Longitudinal 
profile 

(simple, 
complicated) 

Transverse 
profile 

(simple, 
complicated) 

Anomalies in 
the valleys 

(depressions, 
ravines) 

Late Permian 
(fragments) 

10-15 simple simple not detected transit low 

Middle Jurassic 
late batu swita 

marine 1-2 cycles 
(sometimes 
extended) 

35-40 
simple, 

complicated 
in places 

simple detected 
transit, 

accumulation 
low 

Middle Jurassic 
late batu swita 

marine 3-4 cycles 
(sometimes 
extended) 

30-35 
simple, 

complicated 
in places 

simple detected 
transit, 

accumulation 
low 

Early Cretaceous 
albian swita 

(sometimes long) 
30-35 

simple, 
complicated 

in places 

simple, 
complicated 

in places 
not detected 

erosion, 
transit, 

accumulation 
low 

Late Cretaceous 
cenomanian, 

turonian switas 
(extended) 

50-60 simple simple not detected 
transit, 

accumulation 
low 

Early Paleogene 
kaniv swita 
(extended) 

90-110 simple simple detected 
transit, 

accumulation 
low 

Middle Paleogene 
buchak swita 
(extended) 

100-
120 

simple, 
complicated 

in places 

simple, 
complicated 

in places 
detected 

erosion, 
transit, 

accumulation 
average 

Paleogene kyiv, 
charkiv, berek 

switas 

130-
140 

simple, 
complicated 

in places 

simple, 
complicated 

in places 
detected 

transit, 
accumulation 

average 

Early Neogene 
novopetrovskaia 

swita 

200-
210 

simple, 
complicated 

in places 

simple, 
complicated 

in places 
detected 

erosion, 
transit, 

accumulation 
high 

Early-late Neogene 
accumulation time 
of variegated clays 

100-
110 

simple simple not detected accumulation average 

Early-middle 
Quaternary 

more 
300  

simple, 
complicated 

simple, 
complicated 

detected 
erosion, 
transit 

high 

Late Quaternary 
more 
1000 

simple, 
complicated 

simple, 
complicated 

detected 
erosion, 
transit 

high 
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Conclusions 
 
Landscape criteria used in the construction of early Kyiv are now receding and others are more 
important, such as deep geological structure, geostructure, neotectonic and modern tectonic 
movements. These include geomorphosystem. Many historic buildings in Kyiv have been destroyed 
and are in critical or emergency condition. Therefore, modern urban planning on the territory of 
Greater Kyiv should take into account its structural and tectonic position in the geodynamically active 
zone of transition of the Ukrainian shield and its north-eastern slope. The underground hydrosphere of 
Kyiv is characterized by free circulation of groundwater and active hydrodynamic connections of their 
various groundwater horizons. It manifests itself directly and indirectly on the surface, works up 
dangerous exogenous processes (landslides, suffusion, ravine erosion), causes flooding, destroys 
historical and modern man-made objects and their foundations. Dangerous geodynamic phenomena 
can be detected and predicted on the basis of geomorphosystem analysis of the historical-dynamic 
geomorphosystem and its "geodynamic body" of the geomorpholithosphere on which Greater Kyiv 
"stands". Important elements of the GBG are buried valleys, which form a complex of valleys of 
different geological ages and cycles of morpholitogenesis. Important elements of the GBG are buried 
valleys, which form a complex of valleys of different geological ages and cycles of 
morpholitogenesis. According to research, it can be identified up to 12 generations of ancient 
valleys. For the valley complex, the features of the system organization are established, which allows 
to consider it as a separate Paleozoic-Cenozoic valley formation. 
 
PCVF of the territory of Greater Kyiv on the area of 1,2 thousand km2 . The valleys (of considerable 
length and fragments) of 12 generations, confined to certain morpholythohorizons of the 
geomorpholithosphere, were studied: Late Permian; Middle Jurassic late batu swita marine 1 and 2 
cycles; Middle Jurassic late batu swita marine 3 and 4 cycles; early Cretaceous albian swita; Late 
Cretaceous Cenomanian and Turonian swita; Early Paleogene Kaniv swita; Early-Middle Paleogene 
Buchach swita; Middle-Late Paleogene kyiv, charkiv and berek swita; Early Neogene 
novopetrovskaia swita; Early-Late Neogene accumulation time of variegated clays; Early-Middle 
Quaternary; late Quaternary. 
 
The following were studied: the nature of the current development of the valleys (on a large area or 
fragments); the length of valleys of this generation is revealed; morphological features of valleys (the 
nature of the longitudinal profile (simple, complicated), the nature of the transverse profile (simple, 
complicated), anomalies in the morphology of valleys (deep areas, cliffs), systemic functions of 
generation valleys (ratio of erosion, transit, accumulation); valleys of natural-technogenic geosystems 
of the city of Kyiv (high, medium, low). Other features of valleys, which are not shown in the table, 
were studied, including directions of flow in valleys, types of valley articulation (confluence, merger), 
capacity and lithological composition of valley deposits and other. 
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