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Abstract 
The aim of this study is GIS-based spatial modeling of the landscape diversity in the Lom river catchments, 
Northwestern Bulgaria. The investigation of the present status of the landscape diversity and the compilation of 
landscape maps of the studied areas have been a key problem in geographical and ecological research during the last 
decade. The research is based on the two classification systems of the landscapes applying in Bulgaria. The 
investigation results and generated landscape map give a basic structure of the landscape diversity in Lom river 
catchments. The landscape diversity differentiated on hydrophyte, plate, semi mountain, and high mountain landscapes, 
which are presented by the spatial model. 

Keywords: landscape, classification, modeling  

INTRODUCTION 

The study of the current state of landscape diversity and the compilation of landscape maps of the studied areas is a key 
problem in geographical and environmental research over the last decade in Bulgaria. To date, there is no generally 
accepted classification for the landscapes of Bulgaria, although there are several classification systems adapted to the 
conditions of our country. We are using two classification systems of landscapes are used: Petrov (1979, 1997) and 
Velchev, Todorov, Assenov, Beruchashvili (1989, 1992).  

In recent years, geographic information systems (GIS) in Bulgaria are increasingly used in various areas of physical 
geographic researches. Some of the presentative investiagtions are related to increasingly in assessing natural hazards 
(Nikolova, Nedkov, 2012; Nikolova, Nedkov, 2013); geomorphological research and dynamics of land cover (Vatseva 
et al., 2016; Dimitrov et al., 2019). 

STUDY AREA 

The Lom river catchments are the main object of study in the present study, it covers an area of 121636 ha with a mean 
altitude of 440 m and an average inclination of slopes of about 9.3̊. Lom river is part of the catchment area of the 
Danube river on Bulgarian territory and originates from the Stara Planina (Balkan) mountains in the land of the village 
of Gorni Lom (Figure 1). 
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Figure 1. Location map of the study area 

The main river system is formed by many smaller tributaries, starting with the springs of the Barza river (2100 m) at the 
foot of Midzhur pеаk (2168 m) in Chiprovska mountain, Western Stara Planina. In this part, these rivers have a 
mountainous character with very steep slopes of the riverbed and high flow velocities. The river flows to the village of 
Gorni Lom on a large slope. The afforestation in this area is low. Only certain parts of the catchment area are afforested 
mainly deciduous forests. The longitudinal slope of the river to the village of Gorni Lom is large - an average of 10% 
and the transverse profile of the valley is characterized by deep incisions and steep slopes. From the village of Gorni 
Lom to the village of Dolni Lom the river retains almost the same character. In the northern direction, it enters almost 
flat terrain (Dolnolomsko and Sredogrivski fields), where the slope of the river is small and has the character of a flat 
river. The river valley is surrounded by low hills. The riverbanks are low, and the bottom is covered with sand. Thus, 
the river continues to the Falkovets village neighborhood, where it receives its main left tributary Stakevska river, with 
its right tributary Chuprenska river. In this section the transverse profile of the valley becomes trough shaped. From the 
Falkovets village neighborhood, the river enters field terrain, where the valley and the riverbed widen, reaching 100-200 
m near the village of Drenovets. From the village of Ruzhintsi to the northeast, its valley has asymmetrical shores with 
well-developed terraces to the left of the riverbed and steep right slopes. The banks of the river in this section are very 
low and during torrential rains or intense snowmelt, its waters go out of the riverbed and cause floods. The bottom of 
the river is mostly covered with gravel. In small quantities of water, they flow in different directions. Sometimes after a 
flood, the river flows in the middle of the riverbed. The catchment area of the river is deforested and occupied by arable 
land. This character the river retains until its confluence with the Danube at 742 km, in the town of Lom. The estuary is 
known as "Limana". Characteristic of the river in its lower reaches is the splashing of its waters, which occurs due to 
the higher levels of the Danube. 
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METHODS AND MATERIALS 

Methodology 

Classification of landscape diversity of river Lom catchments is based on the classification of the landscapes in Bulgaria 
by Vechev et al. (1992). The process of differentiation of the landscape diversity determined one class, two types, and 
five genera of landscapes. The first level is determined by the specific macro relief – plain and mountains. The second 
level is based on the climate - temperature and precipitation conditions of the research region. The third level is 
differentiated and classified by the relief on the medium level – lowlands, slopes, plateaus, hills, etc.  

To generate a landscape map of the Lom River catchment, classification of the Digital Terrain Model (DTM) has been 
applied. The first step produces ecd. file with ArcToolbox tool - Spatial Analyst Tools - Segmentation and 
Classification - Train ISO Cluster Classifier. The second step of the processing is the classification of DTM with the 
tool ArcToolbox - Spatial Analyst Tools - Segmentation and Classification - Classify Raster.  

ESRI ArcGIS, ArcMap 10.6.1 software is used in this study GCS_WGS_1984 is applied as the Geographic Coordinate 
System and projected to WGS_1984_UTM_Zone_35N in all maps of this survey. 

Materials used 

The landscape map is derived from a digital terrain model (DTM) with a spatial resolution of 20х20m.  Additionally, to 
the terrain model, topographic maps on a scale of 1:25 000, a geological map on a scale of 1:500 000, and a map of the 
vegetation of Bulgaria on a scale of 1: 600 000 by Bondev(1991) are also used. 

RESULTS  

Two types of landscapes, three subtypes, and five genus are classified in the catchment area of the Lom River (Table 1 
and Figure 2). 

 
Table 1. Landscapes in the catchment area of the Lom River 

Landscape Code Area, ha Mean Elevation, m Mean Slope, degree 
Class Plains and hills 

Type Plain and hilly, temperate semihumid 
Genus Plain-hilly 
erosion-denudation with 
forest-steppes and rare 
oak forests 

1 56885.3 173.8 2.8 

Type Plain and hilly, temperate semihumid 
Genus Hilly and foothill 
hilly erosion-denudation 
with oak forests 

2 18321.2 426.2 10.6 

Type Hydromorphic and subhydromorphic 
Genus Lowlands and 
valleys, accumulative 
with riparian 
communities 

3 5682.6 185.7 3.5 

Class Mountain 
Type Mountain, cold temperate, humid 

Genus Middle Mountain 
(Srednoplanski) erosion-
denudation (slope) with 
coniferous forests 

4 34234.5 791.8 16.3 

Genus Middle Mountain 
(Srednoplanski) 
denudation-erosion 
(ridge) with coniferous 
forests 

5 6512.4 1424.0 23.1 
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Figure 2. Map of landscape diversity of the region of Lom River catchments 

Genus Plain-hilly erosion-denudation with forest-steppes and rare oak forests is in the Danube plain and occupies the 
largest area of 46.8% of the catchment area of the Lom River (Figure 3).  

Genus Hilly and foothill hilly erosion-denudation with oak forests cover the territory of the Fore-Balkans (Predbalkan) 
and occupy an area of 15.1% (Figure 3). 

Genus Lowlands and valleys, accumulative with riparian communities cover the valleys of the Lom River, Stakevska 
River, and Banska Bara River. It covers 4.7% of the study area. (Figure 3).  

Genus Middle Mountain (Srednoplanski) erosion-denudation (slope) with coniferous forests has an area of 28.1% and 
covers parts of the Fore-Balkans - Verenishko Burdo (hill) and Stara Planina. (Figure 3). 

Genus Middle Mountain (Srednoplanski) denudation-erosion (ridge) with coniferous forests covers the ridge of Stara 
Planina. It occupies 5.4% of the study area (Figure 3). 
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Figure 3. Area of genus landscapes (%) 

CONCLUSIONS 

The research process determined and classified one class, two types, and five genera of landscapes in the river Lom 
catchment on the medium level. The landscape analysis is based on the implication of two main components – relief 
and climate.  

The investigation results and generated model of landscape map give a basic picture of landscape diversity in the 
region. There are clear bordering and delineation of the landscape structures. The differentiation of hydrophyte, plate, 
semi mountain, and high mountain landscapes is also presented by the spatial model. 
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