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1. INTRODUCTION
Rapid processes of suburban settlements growth around Moscow, which have been increased in the beginning of 1990’s due to development of private activity and liquidation of limits for individual building construction, have lead to strong changes of land use structure.

In the frame of scientific work of Laboratory  of  Aerospace  methods at Department of Cartography and geoinformatics, Faculty of  Geography, Moscow State University,  we have undertaken some steps for investigation of urbanization dynamics in area around Moscow 120x140 km from Zvenigorod at the West to Noginsk at the East and from Dmitrov at the North to Naro-Fominsk at the South.  We have investigated the  dynamics of urbanization by comparison of multitemporal space images.

2. MATERIALS AND METHODS
Landsat-5 1991 and Landsat-7 2001 images  were  used  in  this work. Space  images  have been previously corrected,  transformed into cartographic projection,  geocoded, i. e. prepared to digital comparison. Settlements are seen at space pictures due to specific structure of image (Fig.1). Automatic classification methods are not favorable for settlements mapping and we used visual interpretation of screen images with vectorization of settlements boundaries.
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Figure 1. Fragments of Landsat-5 1991 (I) and Landsat-7 2001 images (II) multiplied to scale 1:40 000 for  builded areas structure expression.
Various color composites were used  for better settlements identification – RGB  5-4-2 as the main and RGB 6-5-2 and 4-3-2 as additional ones. Using of ERDAS Imaging has allown the comparison between different materials through process if images interpretation.      At the  first step we have worked with images of better quality – Landsat-7 2001.  Working with Landsat-5 1991 images we have also  used topographical maps  1:100  000  from Atlas of Moscow area 1998,  which reflect the statement of land use in the  beginning  of  1990’s.  The presence of  settlements was discovered by Atlas,  but their boundaries were drown by space images. Digitalization of settlements boundaries and maps compiling were realized in ArcView programme.  The work in scale of screen image 1:40 000 and accuracy of boundaries drawing 1 mm ensure final mapping in scale 1:200 000. 
  The comparison with ASTER/Terra image for the same data at test site has shown good correspondence between this image and interpretation results.

Classification ISODATA was used for division of forested and not-forested lands (meadows, agricultural fields) for not-builded areas.

3. RESULTS OF DUNAMICS OF BUILDED AREAS MAPPING
Results of images interpretation and processing have been shown at two maps of built areas in 1991 and 2001 (in scale 1:500 000) (Fig.2) and the map of built areas dynamics for 1991-2001 (in scale 1:200 000) (Fig.3). 
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Figure 2. Maps  of  builded areas distribution in Near-Moscow region at 1991 (I) 
and 2001 (II).

Accounting of built areas has found  that their share has grown from 12% to 19% in relation to common investigated area. The map shows the main  pattern of built area distribution - radial-beam structure of built areas with concentration of settlements along main railways and highways;  merging  of  large  settlements concentrated along main transport lines at distance of 25-30 km from Ring Moscow Highway;  relatively sparse  distribution of settlements in between-radial spaces, where settlements had small size of 0.5-1 km and were  concentrated  into groups with distance between settlements 2-3 km and between groups of settlements 5-15 km.
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Figure 3. The map of dynamics of built areas in Near-Moscow region for period 1991-2001.
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Figure 4. The map of dynamics                  of built areas in Near-Moscow region for period 1991-2001.

   The map  also  shows changes in built areas distribution.  The main pattern of their distribution - beam-radial structure - was  conserved.     Big settlements along transport lines has been  larged  more  and their merging became very often (merging of Dolgoprudniy-Lobnya, Chimki-Schodnya, Odintsovo-Bakovka, Aprelevka-Alabino, Podolsk-Klimovsk).

The quantity  of  settlements  in  between-radial spaces has been increased and their sizes were larged to 1.5-2 km. New settlements have appeared along main roads, around lakes (Senezh Lake and others) and along rivers (Moscow River, Desna, Neznaika rivers).

4. RESULTS OF COMPUTER ANALYSIS OF COMPILED MAPS
             Digital analysis of compiled map of built areas dynamics has found some its quantative characteristics. For answer the question – at what kind of land use new builded areas were appeared,  these  builded in 1991-2001 areas were singled out into special lay,  and it was compared with results of non-builded areas 1991 classification  into  forest-agricultural lands.  It  was found that 27%  of new builded areas has been appeared at the place of forests and 73%  - instead of  agricultural lands. The main part of these 27% were concentrated along Kiev and Kazan railways,  where pine forests are distributed,  which are the most pleasure for rest.

 In the purpose to control the relation of new builded areas  with ecological network of territory (areas of nature conservation,  joined with ecological corridors and tranzit zones),  the compiled map of dynamics of  builded  areas  was compared with digital map of ecological network, created by Scientific and Practical Institute of  Settlements of Moscow Area (Fig.4). It was found that new built areas almost did not introduced into ecological network - only 3%  of  its  areas  were infringed by buildings.

 Quantative characteristics of settlements distribution  and  patterns of  their growth were investigated by analysing of built areas density in buffer zones, singled out along railways, highways and water objects. We have used buffer zones of 2.5 km distance from line object (5 km wide),  which correspond to pedestrian destination of these  objects. The  density  of  all built areas in buffer zones is shown at special maps (Fig.5, 6). 
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Fig.5. Density  of  built  areas in zones of 2.5 km distance of transport lines and water objects.

Fig.6. Density of new built areas for period 1991-2001 in zones of 2.5 km distance of transport lines and water objects.

 With such kind of analysis it was shown  that densities of  builded  areas are very different.  Under common density for all investigated area in 2001 19%,  it reaches 30-60%  along transport lines  and  near  water objects.  But in between-radial spaces it consists only 9%.  The most concentration of settlements has been find along railways,  especially along Kiev,  Kursk, Kazan, North railways, where it reaches 40-60%. Concentration of settlements along highways is not so large,  20-40%, and the most meanings of it are usual for roads of western,  south-western and south directions. In addition to radial zones of large density, there are broken ring zones along small rivers - Pakhra, Desna. Klyazma rivers.

 Grouth of  builded  areas in 2001 just did not changed the common pattern of settlements distribution - additions took place in zones of large density. The most intensive growth (15-20%) took place along Kiev and Kazan  railways  and  along  Desna  River.  Significant  growth (10-15%) took  place along rivers - Moscow River,  Istra,  Klyazma rivers, and along all radial railways (with exception of Savel and  Ryazan railways).

     Between-radial spaces continues to be  less  built.  But  their growth 4%  (from  5%  in 1991 to 9%  in 2001) practically means nearly twice increasing.  This tendency of filling of  between-radial  spaces may change the pattern of radial-beams settlements distribution in nearest future.

5. CONCLUSION
  So, the compiled map of dynamics of builded areas for Near-Moscow region surpasses  all other published maps of that thematic by its detaility and geographical correspondence. For the first time it reflects the dynamics of areas builded in 1991-2001.

  The increasing of builded areas from 12%  in 1991 to 19%  in 2002 yet did  not changed radial-beams structure of settlements distribution. The main growth of builded areas is found along railways, small rivers and highways.  Between-radial spaces continue to be less builded, but twice increasing of builded areas here shows that  pattern  may  be change in nearest future.
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