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Abstract
The spatial modeling of the nature system is common scientific instrument for presentation and interpretation of the
basic ecological state and problems of the systems. The present research is related with the modeling of morphological
and hydrological peculiarities in the river wetland systems. It observed two main river systems in the geographical
space of Northwestern Bulgaria – the catchments of Lom and Ogosta rivers. The interaction between the relief
structures and dynamic of the waters is general agent for degradation and evolution of the nature system. The
determination of these relations is key element in the process of decision making and management of the territories and
regions.
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INTRODUCTION
The interaction between the relief structures and the dynamic of waters is general problem and agent for the
degradation, transformations and evolution in the nature system. The determination of these relations is key element in
the process of decision making and management of the territories.
The spatial modeling of the nature system is common scientific instrument for presentation and interpretation of the
basic ecological state and problems of the systems. The main goal of present research is related with the modeling of
morphological and hydrological peculiarities in the river wetland systems. It observed two of the basic river systems in
Northwestern Bulgaria – the catchments of Ogosta and Lom rivers.

MODELS AND MODELING
Robinson et al. (1984) outline the basic concepts in creating spatial models:
1. Geometric focus - is characterized by collecting and manipulating data in order to increase the accuracy (truthfulness)
of spatial models.
2. Technical focus - includes determining the dimensions, features of the models, the production and reproduction of
spatial models.
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3. Presentative focus - the basis of this focus are the features of the models that are a product of spatial data, the applied
technology, the visualization conditions and the level of graphic art. The second group of features is the content of the
map, the features of the symbols, the planning of the spatial model and the generalization.
4. Art focus - aimed at perfecting the spatial model. It is formed as a result of the colors, features, orientation, graphics,
selection, balance, spatial features, the accepted hierarchy and the individual ideas and decisions of the compiler of the
spatial model.
5. Communication center - aims to increase the opportunities for interaction between author and user of a spatial model.
It consists of two aspects - creating a spatial model and using the spatial model.
- The creation of a spatial model includes the collection, classification, selection, generalization and symbolization of
data.
- The use of the spatial model covers the whole range of possibilities for application for its realization. It is expressed in
reading, analysis and interpretation of the model.
The spatial model must summarize and represent the real world in certain shapes and sizes. Indeed, for some modeling
theorists, the real world is nothing more than a universe of potentially acquired data. Spatially, different systems can be
modeled from local to regional and global. They include different areas of human knowledge - natural and
humanitarian, theoretical and practical, virtual and real. The most valuable is the ability to combine two or more of
these areas (Ziegler et al. 2000).
According to Haggett, Chorley (1967) models in geography are most often based on analogies. Analogies regarding:
natural phenomena; social and economic phenomena; alphanumeric images and mathematical formulas. The same
authors determine three main groups of models - models analogies with natural systems, models - specialized systems
and models - general systems.
Smyth (1998) considers spatial (cartographic) models as abstractions of reality. The latter contain only those features of
reality that are important for the interpreted object. The model as an abstraction presents aspects of the real world that
can be manipulated and analyzed in the past, define the present and offer opportunities for prediction.
The model is also considered as part of the bilateral model-theory relationship. The model itself is applicable in testing
the evidence of a theory. In order to use it correctly, it must determine which of the functions is paramount and how to
arrange the data so that the specific function is performed. In this sense, an important function of the model is the
interpretation of the theory, but so as not to be identified with it, but to direct the meaning of the model to the logic of
the theory itself.
In this regard, Harvey (1996) divides the models into a priori (straight A = B) and a posteriori (A / B). A priori models
are based on constructing a theory. Particularly important here is the problem of interpreting the calculations. These
models from a cognitive point of view precede the theory. A posteriori are obtained through the use of formalized
theories. The beginning is related to empirical observations. These models simplify the theory test procedure. The
obtained results can be transferred to the theory. If a test proves a successful modeling result, it determines a successful
theory. In geography, mostly a priori models are applied. In case there is no good model, wrong (inaccurate) predictions
often follow.
The use of models requires:
1. Accurate determination of the presumed function of the models.
2. In the course of the implementation the research work must be planned - the function of the data of the model must
not be subject to change without observing the necessary preconditions.
3. The model can be used for conclusions in theory.
4. The shortcomings of the model can be coordinated according to the theory.
5. Theories obtained in modeling cannot be disseminated if:
(a) It has not been established that the model applies precisely to this theory.
b) The area of changes of the model and the nature of its relations with the theory are not precisely and completely
defined.
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6. For predictive models, the empirical relationship between the individual components and the possibility of full
verification must be carefully considered.
7. The functions of the models and the type of model must be taken into account.
In the most general sense, models are through observation and explanation (causal models), time models, functional
models and systems. A number of authors consider the triad: space-place-environment as the basic structure of any
geographical study. Special emphasis here is placed on the relation: space-time, and hence on the creation of space-time
(dynamic) models. It determines the process of creation, development and degradation of objects in space and time, the
relationship between space, time and place is determined by the processes that develop the individual stages of the
processes in a given place for a given period of time. This manifestation also outlines the framework of space, which
Harvey (1969, 1996) defines as the environment. Berlyant (1986) connects this thesis with space-time forecasts as a
synthetic type of forecasting, allowing the prediction of the development and evolution of phenomena and their
representation through forecast maps.
The present research is based on the modeling of morphological and hydrological peculiarities of the catchments of
rivers Lom and Ogosta. It is realized with using of Head-up digitizing technology in the process of modeling of two
main layers – relief (hypsometric structures) and hydrology (river systems). The villages are added as additional layer
using for better orientation in modeling geographic space.

Spatial modeling of morphohydrographic peculiarities of Lom river
The Lom River (Fig. 1) springs from the Balkan Mountains in the territory of the village of Gorni Lom. The main river
system is formed by many smaller tributaries, starting with the springs of the river Barza (at 2100 m above sea level) at
the foot of Mount Midzhur (2168 m) in Chiprovtska mountain, Western Stara Planina. In this part these rivers have a
mountainous character with very steep slopes of the riverbed and high flow velocities. To the village of Gorni Lom the
river flows at a great slope. The afforestation in this area is weak. Only known parts of the catchments area are
afforested, mainly with 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 river banks are low and the bottom is
covered with sand. Thus, the river continues to the Falkovets village, 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 troughshaped. From the Falkovets village the river enters field terrain, where the valley and the riverbed widen, reaching 100200 m near the village of Drenovets. From the village of Ruzhintsi to the northeast, its valley has asymmetrical banks
with well-developed terraces to the left of the river bed and steep right slopes. The banks of the river in this section are
very low and in heavy 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 current of the river is in the middle of the riverbed. The catchments area of the river is deforested and
occupied by arable land. This character is preserved by the river until its confluence with the Danube River at the 742
km, in the area ofthe town of Lom, at 28 m above sea level. The estuary is known as "Limana". Characteristic of the
river in its lower reaches is the subsidence of its waters, which occurs due to the higher levels of the Danube river.
The area of the catchments area of the river Lom is 1240 km². To the northwest, its catchments area borders the
catchments areas of the Archar and Skomlya rivers, and to the southeast - the catchments areas of the rivers Tsibritsa
and Ogosta. To the southwest along the ridges of Svetinikolska and Chiprovtska mountains crosses the border with the
catchments areas of the rivers Timok and Nishava.
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Fig. 1 Spatial model of the morphohydrographic peculiarities in the catchments of Lom river.

Hydrographic features
The average long-term outflow at the village of Drenovets is 4,7 m³/s, and at the mouth 6,4 m³/s with a maximum of 11
m³/s and a minimum of 2,19 m³/s. Average slope 18.3%, forestation 35%, annual runoff 202,106 m³ (Hristova, 2012).
The average annual runoff at station in village of Traykovo is 7,39 m³/s. The maximum is in the spring (March-May),
which is due to the melting of the snow cover and spring rains, and the minimum - July-October. The data for the
internal annual distribution of the river outflow are for the period 1950/1951 – 2000/2001.

Spatial modeling of morphohydrographic peculiarities of Ogosta river
The Chiprovtska river with springs below the Vrazha Glava peak (1935 m) in the Chiprovtska mountain, at about 1760
m above sea level, is considered to be the beginning of the Ogosta river (Fig. 2). To the village of Belimel it flows in a
northeasterly direction in a narrow valley, afforested mainly with deciduous forests.
After the mouth of its left tributary, the Prevalska river (Prevalska Ogosta) turns southeast and forms a wide trough-like
valley, occupied mainly by arable land. In this section on its right, the river Dalgodelska Ogosta flows into it. After its
mouth, Ogosta enters the second largest dam in Bulgaria - "Ogosta". Here on the right (in the dam) its tributaries Barata,
Zlatitsa and Barzia flow. After flowing out of the Ogosta dam, it turns northeast, passes through the town of Montana,
receives the waters of the Shugavitsa river on the right, and near the town of Boychinovtsi - the waters of its right
tributary, the Botunya river. Then the river enters the Danube plain, retaining its northeasterly direction and flows into a
wide asymmetric valley - with steeper right banks. In this section there is only one larger tributary flows into it - Ribine
river, right tributary.
After the village of Harlets, through the Kozloduy lowland, the Ogosta river flows into a general riverbed corrected
with water protection dikes together with its largest tributary, the Skat river. It flows to the right into the Danube river at
the 685-th km at 27 m above sea level. The area of the catchments area of Ogosta river is 3157.1 km², and its borders
are the following: - to the northwest and north - with the catchments areas of the rivers Lom and Tsibritsa; to the east,
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southeast and south - with the catchments area of the river Iskar; to the southwest - with the catchments area of the river
Nishava.

Fig. 2 Spatial model of the morphohydrographic peculiarities in the catchments of Ogosta river.

Hydrological features
The average annual outflow of the river near the town of Chiprovtsi is 0,81 m³/s, and at the station in Mizyia town –
25,40 m³/s (Hristova, 2012). The maximum is in the spring (April-May), which is due to the melting of the snow cover
and spring rains, and the minimum in October. The data for the internal annual distribution of the river outflow are for
the period 1950/1951 – 2000/2001.

CONCLUSIONS
The general results of research presented two basic spatial models of the catchments of Lom and Ogosta rivers. The
spatial models clear showed the picture of main morphohydrographic peculiarities in these river systems. The
morphographic elements are modeled on the first level as basic layer. The hydrological elements are added on the
second level following the structure of the morphology in the two regions.
The results of the investigation can be use in the process of management of the two of big river catchments in Northern
Bulgaria and Danube catchments. It also can apply in the regional plans for development of the regions on the
municipality, regional and transregional level. The other aspects for applying of this research are processes and decision
of the problems related with sustainable use of recourses and nature protection in the regions.
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