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Abstract

Ecological atlases reflect the results of multifarious studies of territories. They serve for the complex presentation of
spatial characteristics, and also for the knowledge of the interrelation of geographical medium and society. These
atlases can be the subjects of the study and research too.

More than 3 years we conducted cartosemiotic analysis of diverse ecological atlases and maps. The work is executed
within the framework of scientific project, conducted together by the Institute for Cartography, Dresden University of
Technology, Germany and by the Ingtitute for Water and Environmental Problems, Barnaul, Russia.

In the paper is presented author's theoretical - methodical experience concerning analog ecological atlases. Thisisalsoa
new theoretical -applied approach to traditional atlases as semiotic time-spatial models of reality. This approach is based
on the modular structuring and analysis of ecological atlas.

Cartosemiotic analysis

The cartosemiatics, within the framework of cartography is a new discipline studying features of cartosemiotic models
(from the standpoint of modeling, communication and cognition) with the goal of acquisition of new spatial knowledge
or revitalization of forgotten spatial information.

Cartosemiotics focuses its research and education interests, and other activities in interaction with cartography. The
elaboration of research method of cartosemiotic models (not only traditional or analog models but also electronic or
virtual ones) is one of the important tasks of cartosemiotics. Cartosemiotic method of research is a way to study and
understand map language and language of map-like models (products) with their cultural-historical, social and
comminication aspects. In this context the cartosemiotic method includes a cartographic method of research too; it is
open for research with cartographic and non cartographic traditions.

Cartosemiotic study of traditional (analog) atlases as modular-semiotic spatial-temporal models of reality is based on
semiatic structuring of atlas with further study of information properties of its componets (Wol odtschenko 1995). For
the study of the structure of atlases can be used different approaches. Our approach is called a modular or information-
module one. Figure 1 shows a module structure of analog atlas.
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Figure 1. Module structure of analog atlas (Wolodtschenko 1999)
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Within the framework of scientific project by the Institute for Cartography, Dresden University of Technology and
Ingtitute for Water and Ecological Problems, Barnaul the analysis of 22 ecological atlases was carried out (Rotanova
2001; Rotanova, Wolodtschenko 2001). This atlases are subdivided into four goups of territorial units: cities (with 3
atlases), regions (10), states (4) and world (5). Thelist of 22 selected ecological atlasesis shown as Table 1. One atlas
of thislist, the ecological altas of Dnipropetrovsk region was selected for our detail examination.

Ne Ecological atlases Year of | Territorial
edition units

Bremer Umweltatlas. Bremer,48 p. 1978

I Umweltatlas Berlin / Senatsverwaltiung fiir Stadtewicklung und 1998 city
Umweltschutz. Band 1. Berlin,179p.
/Ecological Atlas of Maoscow/ 2000
Dkonorudeckuii atiiac MockBel, Mocka, 96c¢.
Environmental Atlas of Alaska. University of Alaska.Fairbenks, 103 p. 1984
Ekol ocicka optimalizacia vyuzivania Vychodod ovenskg niziny. 1986
Bratislava, 122 p.
Umweltatlas fiir den Landesteil Schleswig. Flensburg , 86 p. 1987
/Ecological atlas of Volga drainage-basin/. 1995

Oxonorus nanamadToB Bomkckoro 6acceiina B cucTeMe rio0aibHBIX
M3MEHEHUH KirMaTa (TIPOrHO3HbIH ATnac-MmoHorpadust).— H. Hosropon.
Wurep-Bonra.—163 c.

/Ecological atlas of Dnipropetrovsk region/. 1995
Exomoriunmii atiac JIHiporeTpoBcbkoi obmacti. Kuie-JIHi porneTpoBChK:
Mama JITH. — 24c.

/Atlas of Chernobyl exclusion zone/. 1996
ATtnac YopHOOHMITECHKOI 30HBI Bi muykeHHs. KuiB, 26 c. ]
Il | /Dnipropetrovsk region. Medical-ecological atlas/. 1997 region

Exormorist momian. Memnko-ekomoriunmii atiac J{HinpornetpoBchKoi
obnacri. Kuis-J[Hinponerposchk: Mama JIT/[. — 24 c.

/Murmansk region. Ecological atlas/. 1999
Okonoruyeckuii aTnac Mypmanckoi obnacti. Mocksa- Anatutsl. — 48 c.

Atlas niv Odry/Atlas obszarow zalewowych/Oder-Auen- Atlas. WWF 2000
Deutschland, 164 p.

/Rostov region. Ecological atlas./ 2000

Dxonoruueckuii atiac Poctorckoit oonactu / [Tox pen. B.E. 3akpyrkuna. —
Pocros u/]1. M3a-so CKHII BIII, 120 c.
Atlas zur Trinkwasserqualitit der Bundesrepublik Deutschland. Berlin 172p. 1980

/Atlas of environmental and heals of Russi&/. 1995
Atnac «Oxpyxaromas cpesa 1 310poBbe Hacenenus Poccum». — M.,
IMTAVIMC. 448 c. state
/Ecological atlas of Ukraine/. 2000
11" | Exonoriunwuii atnac Ykpainu. B.A.Bapanoscekuii. Kuis. I'eorpadika. — 42p.
/Ecological atlas of Russial. 2002
Oxonornueckuii atnac Poccun. — CI16. 3A0 «Kaptax. 2002. — 128 c.
Internationaler Umweltatlas, Jahrbuch der Welt-Ressourcen. Analysen. 1986
Band 1, 727 p.
IV | Atlasof the Environment. New York, 192 p. 1900 world
Der Oeko-Atlas. (Hrsg.J.Seager). Bonn. — 128 p. 1991
World Atlas of Desertification. UNEP. London/New Y ork/ 1992

Mée bourne/Auchland, 78 p.
Resources and Environment. World Atlas. Institute of Geography (1G RAS), 1998
Moscow; Ed. Holzel, Vienna: 1998, v.1-93p, v.2-190p.

Tablel. Selected ecological atlases



Module of maps and its submodules

As arule the module of maps (or map modul€) presents amajor part of the ecological atlases. This module forms a new
semictic fidd of information for the study, research and knowledge of ecological cartographic works. A map module
includes different maps (basic and additional ones), which can be characterized according to the specific classification
aspects. In our studies a map moduleis examined in four aspects. territorial (spatial), subject, graphical and functional
ones (Figure 2).

System module of maps
Spatial Subject-substantial Graphic visualization Functional
submodule submodule submodule submodule
Territoria Projection | Substantial | Subject types Syntactic- Sigmatic Function al Form of perfor-
and/or sections of of maps semantic submodule purpose of mance
aguatic scope | Succession maps submodule maps
of scales

Figure 2. Module system with four submodules

As separate example of cartosemiotic analysis (for spatial and subject-substantial submodules only) we used the
ecological atlas of Dnipropetrovsk region. The semictic structure of atlas includes 4 information modules (Table 2):
maps, texts, diagrams and general legend. The module of mapsis most informative one; it includes 20,5 pages of maps
or 85,4% of atlas content.

Modules Characteristic of modules
in pages in %
Maps 20,5 85,4
Texts 2 8,3
Diagrams 1 42
General legend 0,5 2,1

Table2. Characterigtic of modules of ecological atlas of Dnipropetrovsk region

Table 3 shows four territorial units of spatial submodule: republic, region, parts of region and cities. 28 maps or 77,8%
belong to teritorial unit - region; 5 maps (13,8%) are maps of cities.

Spatial submodule

Terirtorial units Number of maps %
Republic: 1 2,8
Ukraine (1)

Region: 28 77,8
Dnipropetrovsk (28)
Parts of region: 2 56

West Donbass (1),
Nikopol manganese area (1)

Cities:

Dnipropetrovsk (1), 5 13,8
Dniprodzerzshinsk (3),

Kryvi Rig (1)

sum: 36 100

Table 3. Spatial submodule (for territorial units)

The scale row includes three groups of maps (large, midle and small scales). Such division into scal e groups was typical
for territory of the former USSR where small- scale maps covered separate parts of republic, regions, and republic.
Three groups of scales and accordingly number of mapsinto groups are shown as Table 4 and Table 5.



large scale of maps

midle scale of maps

small scale of maps

1: 100 000 (5 maps)

1: 200 000 (2 maps)
1: 1 000 000 (1 map)

1: 1 500 000 (13 maps)
1: 3000 000 (14 maps)
1: 15 000 000 (1 map)

5 maps 3 maps 28 maps
Table4. Three scale groups of maps

large scale of maps

1: 100 000 (5 maps) ‘ city 13,8%
midle scale of maps

1: 200 000 (2 maps) part of region

1: 1,000 000 (1 map) region 8,4%
small scale of maps

1: 1 500 000 (13 maps) region

1: 3000 000 (14 maps) 77,8%

1: 15 000 000 (1 map) republic

Table 5. Three scale groups of maps with fiveterritorial units

For characteristic of subject-substantial submodule we have selected two tables. Tables 6 shows three substantial
sections and types of maps (as rule, thematic maps). With 19 maps (or 52,7%) the natural-social section isdominant one

of the atlas.

The types of thematic maps are grouping into the analytic, the complex and the synthetic maps. Complex and synthetic

maps (31maps) include 88,6% of the all atlas maps.

Subject-substantial submodule

Substantial sections of maps

Subject types of maps

Nature Social Natural-social analytic complex synthetic
theme theme theme maps maps maps
11maps 6 maps 19 maps 4 16 15
29,0% 18,3% 52,7% 11,4% 45,8% 42,8%

The synthetic maps one can subdivide into simple synthetic, analytic -synthetic and complex -synthetic maps (Table 7).

Table 6. Substantial sections and types of maps

The complex -synthetic maps include 46,% of all synthetic maps.

Subject-substantial submodule
(Synthetic types of maps)

Synthetic maps Number of maps %
simple synthetic maps 4 11,4 26,6
analytic -synthetic maps 4 114 26,6
complex - synthetic maps 7 20,0 46,8
sum 15 42,8 100

Conclusion

Table 7. Three groups of synthetic maps




Based on the example of the ecological atlas of Dnipropetrovsk region the structural-semictic analysis of module of
maps and its two submodules, spatial and subject-substantial ones was carried out. The maps of region and its parts (30
maps or 84,4%), the small scale maps (28 maps or 77,8%) and maps of natural-social thematics or strictly ecological
maps (19 maps or 52,7%) occupy a key place in the atlas. The system of types of the maps is characterized by the
predominance of complex maps (16 maps or 45,8%) and synthetic ones (15maps or 42,8%).

Within the framework of the cartosemiotic method of reaserch our paper represents also the construction of different
structural models from theterritorial- spacial and thematical parameters or characteristics. The cartosemiotic method of
reaserch as a new method in the cartography must be further devel oped.
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