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In spite of multilateral map adjustment and map presentation as a system, any geographical atlas is the unique cartographical product that is a representative of scientific approaches and practical reflection of the object and subject of mapping. Each atlas is distinguished by its own program, construction techniques, peculiar content and its specific representation. Technologies for atlas creation are perfected due to scientific- industrial and technical innovations. The created atlases reflect specific stages of science development using the advanced cartographic concepts, principles and fundamentals.

By virtue of peculiar natural conditions of city position and infrastructure, atlases of urban territories differ to a great extent, even though they have the uniform scientific-cartographic basis and use traditional experience in construction.  Moreover, the author’s approach to compiling the atlas structure and the content of each map included is in line with the general conceptual decision, manifested as in individuality as in coordinated work of the creative authors’ team. 

The cartosemiotic atlas analysis is the research that allows us to get the idea about the system-structural information model of the reality image to be used for further theoretical, methodical and practical understanding, and in the long run - for cartographic methodology development. 

The scientific- reference atlas of Barnaul city was prepared by a creative team of experts from research, educational public-scientific and administrative institutions. The atlas was published in 2006. It is the first atlas of a complex content representing the city territory. On the whole, it meets the basic requirements on representation of geographical thematic information on the urban territory.The atlas contains 100 pages; by form it is the cartographic atlas of 1st group because maps occupy 60% of page volume (Wolodtschenko, 1999).
The paper presents the semiotic atlas analysis, discusses the conformity with general approaches for construction of complex cartographic products and reflects key peculiarities to summarize the current tendencies in atlas mapping of large cities. 
Structural analysis

When atlas structuring, two major approaches are used. The first approach envisages the atlas structuring by means of its cartothematic component, i.e. content and ratio of thematic sections and map groups, while for the second approach a module structuring of the atlas itself or a group of atlases is characteristic.  The latter one can be called a semiotic approach (Volodchenko, 1999, 2000; Volodchenko, Rotanova, 2001). Atlas as an integral product and as a cartosemiotic model is differentiated by information-semiotic modules. 
Thematic structuring 
Cartographical atlases can be characterized via a number of thematic sections (Volodtchenko, 1999): monothematic ones consist of one section; semi-complex ones may contain from 2 to 4 sections and complex atlases have 5 and more sections.

Using the approach proposed by (Yanvareva, 1976), one can specify thematic sections of maps in the atlas; as this takes place, atlases can be split into 2 groups: multipurpose (complex) and applied (specialized).
According to the approaches mentioned above, the atlas of Barnaul city consisting of 6 sections is referred to complex (multipurpose) ones.









Table 1

Thematic structuring of c. Barnaul atlas

	Sections
	Thematic trends of sections

	I
	Introduction

	II
	City history

	III
	Natural conditions

	IV
	Social-economic aspects

	V
	Habitat quality

	VI
	Districts


Module structuring 

When studying atlases as modular-semiotic spatial-temporal models of reality, information-semiotic structuring of atlases is performed to get modular characteristics with the followed study of information peculiarities of atlas components or information modules. In this context the atlas can be studied as an information system that involves various information-semiotic modules (base and additional maps, explanatory texts, aerial photos and space images, diagrams, graphs, general legends, photos, etc.). 
Table 2

Modular features of c. Barnaul atlas
	Information modules
	Number of pages in modules
	 % of atlas volume

	Maps
	52
	52

	Texts
	22
	22

	General legend
	1
	1

	List/reference
	1
	1

	Photos
	4
	4

	Tables
	11
	11

	Figures
	5
	5

	Space images
	1
	1

	Diagrams
	3
	3


According to the results of modular structuring analysis the c. Barnaul atlas is a cartographic one. However, a wide arsenal of information - semiotic modules is used here. More than 20% of the atlas volume falls on  the leader, i.e. textual descriptions. Then (after maps and textual descriptions) follow tables (11%). Relatively small number of diagrams is evidence of a complex or synthetic nature of maps, i.e. representation of mostly generalized information.  Availability of tables with input data proves this fact. A map module is of great interest from the point of view of the cartosemiotic analysis. 
Map module
       The atlas includes maps that differ in themes and other essential criteria. Various atlas sections have diverse content.  

 

Table 3

Maps in atlas sections
	Thematic trends of sections
	Number of maps in sections 
	% of section volume

	Introduction
	1
	20

	City history
	20
	57

	Natural conditions
	12
	52

	Social-economic aspects
	7
	58

	Habitat quality
	2
	40

	Districts
	10
	77



Some maps presented in the “City history” section are restored copies of age-old drawings and maps where the city position was shown for the first time. This section begins from a fragment of a hand-made map of delimiting Siberian lands dated by the end of the 17th century and contained in “The drawing book of Siberia” by Semen Remezov.


 The earliest plans of the Barnaul plant’s settlement were made by Pimen Startsev, a geodesist. 

The atlas includes the copies of town plans for 1745, 1748 and 1752. The pioneering town plan is dated by 1786. The first printing plan was made in 1903. Also, the section contains a series of maps constructed in the first half of 20th century.


In the context of the cartosemiotic analysis the maps of this section is of interest because of historic evolution of the map language, the map content complication, the use of notation conventions and mapping techniques. It should be noted that old maps are distinguished by better styling; they contain more pictorial signs and styling elements. By and large, the old system of convention signs is similar to the modern one. The maps are easily read and vivid.


The maps contained in other sections (including “City history” section) were developed and constructed in line with the atlas program. The performed cartosemiotic analysis resulted in drawing the table that represents the elements of research algorithm in the form of the sub-module system and sub-modules’ content.
Table 4

Algorithm and the content of cartosemiotic analysis of a map module of c. Barnaul atlas 

	









The analysis of maps was made by sub-modules. The analysis of subject – and visual sub-modules gave the most meaningful outcomes. The majority of maps from “Natural conditions” section belong to analytical natural-component ones, except for a synthetic landscape map and a map of ecological state of natural complexes. The system of notation conventions involves the entire complex of representation means, often used as a combination to represent qualitative features of the mapped objects in full measure. 


The social-economic section includes mostly branch-wise maps, inventory and analytical ones. This section is rich in graphical elements, i.e. block-diagrams, cartodiagrams, cartograms.


The section called as “Habitat quality” mainly contains maps of evaluation synthetic content. The key technique for representation of thematic content is the method of qualitative background in combination with the areal one.


In section “Districts”   notation conventions (symbolic and pictorial) are used for representation of map content. Much attention is given to sigmatic aspect, since the most informative content of maps is in exact mapping of position and names of streets as well as localized signs demonstrating thematic objects according to with their categories.

Conclusion

The created scientific-reference atlas of city Barnaul meets the requirements of a complex scientific-reference atlas. The atlas contains all major content  elements; being  thematically and modular structured,  it is referred to the category of cartographic ones. To creat the atlas, a system of representation means and up-to-date cartographic technologies were applied. The cartosemiotic analysis allows us to study and evaluate qualitative and quantitative characteristics of the atlas to get  a  reasoned notion as on its thematic content, as on the system-structural information model of a reality image that is essential for further  development of the cartographical methodology. 
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