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ABSTRACT. For a complex study and interpretation of the geological conditions in the southern Bulgarian coastal zone between towns of Sozopol and Tsarevo, it 
was necessary to combine a wide spectrum of data. The creation of an integrated GIS database was the initial stage preceding a complex analysis of the coastal 
zone. For the purpose seabed data was used, collected by innovative remote sensing methods as multi-beam echo-sounding, mapping by SeaBat 7111 Multibeam 
Echosounder System (MBES) with 100% coverage of the surveyed area, side-scan imaging, LiDAR and autonomous unmanned system for 3D mapping. Primary 
sedimentological analyses of 625 sedimentary samples were presented as well as the lithology of the bottom sediments which was brought into a unified classification 
system (Folk 7 classes). A contemporary shoreline was digitized at a scale 1: 5 000 from airborne orthophoto images with accuracy 0.5 m. Digital models of the 
seabed and terrestrial relief were generated with an optimal horizontal resolution of 3 m and 30 m respectively. All sedimentary samples, sonar mosaics, terrain 
models and orthophoto mosaics were analyzed in GIS environment and combined into an integrated database. The information was divided into three main types of 
data: vector type data, raster elements and digital terrain models (DTM). Combining data of the shelf from contemporary surveys with modern technology and archival 
material from the Science Fund of the Institute of Oceanology "Fridtjof Nansen" into integral geodatabase allowed us to make a comprehensive study of the 
geomorphological setting and lithology of the seabed in the coastal zone between towns of Sozopol and Tsarevo. 
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РЕЗЮМЕ. За комплексното изучаване и интерпретация на геолого-геоморфоложките условия в бреговата зона в южнобългарската брегова зона между 
гр.Созопол и гр.Царево е нужно комбинирането на широк спектър от данни. Създаването на интегрална ГИС-база данни бе първоначалният етап, 
предшестващ комплексния анализ на бреговата зона. Използвани са данни за морското дъно от иновативни дистанционни методи на изследване: 
картиране с многолъчева сонарна система (МСС) Seabat’7111 с 100% покритие, заснемане с локатор за страничен обзор, LiDAR и автономна безпилотна 
система за 3D картиране, както и данни от еднолъчево ехолотиране. За 625 седиментни станции, са представени първичните седиментоложки анализи, 
както и литоложкото описание на дънните седименти, която е приведена в единна класификационна система по Фолк 7класа. Дигитализирана е 
съвременна водна линия в М 1:5 000 от ортофото изображения с точност 0,5 m. Генерирани са цифрови модели на релефа за морското дъно и сушата с 
оптимална хоризонтална резолюция от 3 m и 30m съответно. Всички седиментни проби, сонарни мозайки, теренни модели и ортофото мозайки са 
анализирани в ГИС среда и са обединени в интегрална база данни. Информацията е поделена на три основни типа данни: векторни, растерни и теренни 
модели. Съчетаването на данни за шелфа от съвременни изследвания с модерни технологии и фактически материали от научния фонд на Института по 
океанология „Фритьоф Нансен” в интегрална гео-база данни ни позволи детайлно изследване на дънния седимент и геоморфоложките условия в 
бреговата зона между гр.Созопол и гр. Царево. 
 
Ключови думи: Българско Черноморие, брегова зона, субстрат, многолъчева сонарна система, географска информационни системи 

 
Introduction 
 

The European Habitats Directive, Water Framework 
Directive and Marine Strategy Framework Directive require 
complex mapping of the terrestrial and marine areas of each 
European country. In order to facilitate the integrated 
management of marine environment and to optimize maritime 
spatial planning it is necessary to improve our knowledge of 
the seabed. A major drawback is the lack of systematic survey 
and comprehensive study of the Bulgarian Black Sea sector of 
the Black Sea. The unprecedented levels of human impact on 
the environment, in particular on the seabed, should 
automatically raise geological and geomorphologic mapping to 
a task of national importance. To study the modern geological 
processes and genetic interpretation of the basic 
geomorphological units, spatial distribution of benthic flora and 

fauna, as well as planning and management of biological and 
mineral resources and different types of seabed engineering 
activities, it is necessary to apply innovative research methods 
with the possibility for a large-scale presentation of available 
information. 

 
The relief forms in the coastal zone often exhibit highly 

dynamic character as a result of the surrounding environment 
and natural processes. The impact of waves, tides, river inflow, 
sea level rise, climate and coastal geology shape their different 
morphology and spatial distribution. The specific character of 
the transition between the land and marine environment 
supposes a complex analysis of the land processes affecting 
the marine area. The integration of a large amount of different 
types of data from a multi- and single-beam sonar system, side 
scan sonar, orthophoto imaging and sampling from the surface 
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basis for determination of submarine habitats by integrating 
data from remote, geological and sedimentological surveys. It 
will be achieved through achieving the following objectives: 
creating an initial database of archive data in GIS environment 
that will be complemented by up-to-date geospatial data on 
coastal relief, underwater slope and new sediment data; based 
on the already summarized geospatial information the 
boundaries of the main lithological types in the studied area will 
be established and geomorphological and lithological maps of 
the coastal zone will be produced, which will be a basis for 
subsequent extraction of information about the natural habitats. 

 
The results, apart from the benefit for the geological study of 

the Bulgarian continental shelf and the mapping of habitats, 
present a geodatabase which would be useful in solving future 
engineering, geological and geophysical tasks and 
implementing management plans for the Bulgarian Black Sea 
sector. The realization of such an interdisciplinary project will 
be a significant contribution to the activity of the Bulgarian 
Academy of Sciences which main goal is a gradual 
comprehensive study of the whole Bulgarian Black Sea sector. 
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