search, integrated assessment of the lands state of the annexed territories and the corresponding
cartographic support to maintain further socio-economic development of the area. In the same
2011, at Lomonosov Moscow State University, MSU Geoportal started working as a new instrument
of collective access and processing of spatial data to provide innovative research and educational
activities with relevant materials of remote sensing data of the Earth and analytical tools for con-
ducting geographic data analysis in the Geoportal environment.

Cartographic support of the « New Moscowy project has been realized by means of collection,
processing and systematization of geo-spatial data, formation of a geo-data bank and a series of
thematic maps, created on its basis. It has been decided to develop Web GIS software by creating a
geo-resource on the existed MSU Geoportal, which main purpose is forming the information and
cartographic support for the New Moscow territories, based on the profound study of different
components of the environment and affecting factors.

The realization of this project has required the creation of a few dozens of maps for the com-
prehensive ecological and geographical assessment of the lands of the new annexed territories be-
cause of their status, economic and socio-geographical state changes.

Key words: ecological and geographical mapping, the concept of a series of maps, geodata-
base, data visualization, information resources, geoportal technologies.
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ANALYSIS OF SOCIAL AND ENVIRONMENTAL CONDITIONS
FOR THE URBAN PLANNING OF MOSCOW

Abstract. Town planning is aimed at improving the quality of life by ensuring the rational use
of territories of their socio-economic and natural resources. Solution of environmental problems
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associated with the decrease of human impact on the urban environment is a major task of urban
planning, which is the basis for a comprehensive environmental assessment of the city.

Key words: city natural management, comprehensive assessment of urban quality, urban
ecology, urban planning, GIS.

Introduction. Intensive urban development and economic development lead to functional
planning changes in the city. Comprehensive study of the existing use and the ecological state of the
urban environment needed for making decision to optimize the urban space. The Study can detect
the negative effects of human impact and solve social and economic problems of intra-space. Mak-
ing cities environmentally healthful places in which to live, work and play is a growing concern
throughout the world. The focus of much of this concern is on ways to measure and manage the en-
vironmental spill overs of one urban function on other urban activities [Vorobyova T.A, 2006].
Some of the most dangerous and annoying spill overs result from manufacturing activities and
transport. These impacts are most acute for residential areas and other environmentally sensitive
urban functions. [Urban environmental planning..., 2005] Our study aimed to analyse the ecologi-
cal state of the natural components of the urban environment, including the pollution of air, soil,
water bodies, vegetation and noise exposure. The obtained data were the basis for the creation of an
overall assessment of the ecological state of the Southern Administrative District of Moscow.

Material and research methods. The research is based on environmental monitoring data for
all natural environments of the city, which include both automated data from the stations of air pol-
lution control and natural sites of permanent observation survey of soil, water bodies and vegeta-
tion. This information has been Added to GIS (ArcGis 9.3), which were constructed spatial maps of
ecological state of the area (fig. 1). Outdoor air pollution was based on traffic flows and settlement
patterns of concentration of harmful substances.

Same since 2010 the Moscow State Budgetary Environmental Institution «Mosecomonitor-
ing» maintains the database of resident's complaints integrated to the environmental GIS of Mos-
cow. The incoming complaints are classified by types. Certain dot layers show resident’s com-
plaints on ambient air quality, water pollution, noise discomfort or a set of issues of residents’ con-
cern. The mobile analytical laboratory makes on-site assessment of the situation for each complaint.
The data on excess of maximum allowable concentration or standards, if any, enter an attributive
table of GIS base layer. During analysis of resident’s complaints natural and functional peculiarities
of the area is taking into consideration. At that it should be identied a pattern of anthropogenic ob-
jects distribution and environmental risk sources in accordance to the applicant’s (complainant’s)
address [Zakharova P.V., 2013].

Geographic information system (GIS) is a one of the up-to-date and the most fast-growing
tools for urban environmental research. The main task of the methods of modelling, remote sensing
and geo-information technologies is to support urban environment quality management, especially
decision-making process with the aim to enhance environmental safety of the population. Analysis
of the current environmental situation along with inferring of cause-efect relations between natural
environments, socio-economic conditions and public health depend mostly on informational support
[Mogosova N.N, 2013].

The area of the research is located in the south of the city. Due to its social and planning fea-
tures — high population density, large territory occupied by industrial plants, location between two
major highways — this part of city was included in the «zone of development» with purposes of eco-
logical and social infrastructure improvement.

The socio-ecological assessment of the urban area within the developing zone carried out on
the ground of the GIS, developed and compiled by the authors.

For the purposes of the detailed study area was developed structure and content of the social
and environmental GIS UZR. It includes a database and a set of analytical and synthetic electronic
maps to 6 thematic blocks. Each block was divided into subtypes that characterize the functional
planning, demographic and ecological characteristics of the territory. The basis for mapping served
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as the «Unified State cartographic basis of Moscow» in the scale of 1:10 000. There were created 40
thematic maps and digital layers 60 on a scale of 1:20 000 to 1:40 000.

URBAN ECOLOGYCAL ANALYSIS

NATURAL FACTORS OLO A URBAN PLANNING HEALTH AND SO-
A OR FACTORS CIAL FACTORS

A 4

A

CLIMATE, DEGREE OF AIR POLLUTION, SOIL FUNCTIONAL USE, POPULATION DENSI-
STABILITY LAND- AND VEGETATION, BUILDING DENSITY, TY, HEALTH AND DE-
SCAPE WATER OBJECTS THE DEGREE OF MOGRAPHIC INDICA-
PLANTING OF TORS
GREENARY ETC.

INTEGRATED ENVIRONMENTAL ESSESSMENT OF URBAN
PLANNING AREA

Fig. 1. The structure of the complex environmental assessment of urban area

Socio-environmental analysis of the study area was conducted at 180 sites, which served as
the basis for the administrative divisions and functional zoning. Differentiation of the territory on
the various living conditions has been completed based on analysis of the ecological and social in-
frastructure [Mogosova N.N., Vorobyova T.A, 2014].

Results. Dedicated urban development areas are directed not only to the creation of large pub-
lic centers, but also to eliminate the unevenness in the distribution of social infrastructure. Objects
of social infrastructure of the study area in the form of administrative and business, education and
training, trade and domestic, cultural, educational, sports and recreational and therapeutic types ac-
count for about 10% of the total area.

Industrial facilities occupy large areas of about 23% (930 ha) area. These areas may serve as a
source for the development of both social systems, and recreational facilities. The largest area facili-
ties located on the territory of Nagatino Gardeners and Tsaritsyno (about 30% of the total area).
Within the boundaries of sanitary protection zones of some enterprises posted a number of residen-
tial areas and areas of protected areas.

As a result of the ranking by summing the scores comprehensive assessment of the social dis-
comfort of the territory was carried out. The greatest social discomfort was detected in the district
Nagatino where social standards are not met for most of the studied parameters. According to the
severity of social problems can also distinguish the northern part of the district Tsaritsyno and
Chertanovo North.

Transport and communication system of the city — one of the main sources of environmen-
tal pollution. The peculiarity of its impact is expressed in linear forms, linked to transportation
and communications facilities. The impact of transport on the nature manifests it-self mainly in
bringing the liquid, solid and gaseous substances with high chemical activity and toxicity, as
well as in noise pollution.

The highest density of traffic in there on the main radial highways connecting the centre to
peripheral areas. At the Kashira and Warsaw highway of cars reaches 12 thousand per hour.
Kashirskoye separated from the Warsaw highway just north of the intersection of Nakhimov Ave-
nue and at a considerable angle in areas to the south and southeast.
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Here MPC short term exceeded 2-3 times of nitrogen dioxide and 3—4 times for carbon mon-
oxide. Moreover, if the nitrogen dioxide concentration in the centre of the intersection are reduced
and do not exceed the limit ratios, the carbon monoxide remains on the high level of 1.2 MPCs
short term (fig. 2).

LEGEND
THE TOTAL MATRIX OF NITROGEN DIOXIDE POLLUTION AND CARBON DIOXIDE (MPC short term )

rﬁl 08

Fig. 2. Air pollution
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Fig. 3. The complex environmental map of part of South Administrative District of Moscow

The biggest anomaly of soil pollution recorded in the north-western part of the projected area
corresponds to the position of 3 industrial zones «Upper boilers», «Nagatino», «Kolomenskoye», an
area of over 249 hectares.

A special noise exposure prone areas with the residential area adjacent to the territories in the
area of Warsaw and Kashira highway. Here, the distance to the standard levels of noise can be up to
300-400 meters.

230



Public areas accounts for only 9.71% of the total area, while residential areas are located at
31%. A similar imbalance is observed when comparing the recreational areas. Large areas of indus-
trial facilities occupy about 23%. They can partially serve as a source of additional areas for devel-
opment, as a social and recreational potential.

This evaluation of the state of soil, vegetation, water bodies, noise discomfort and air pollu-
tion allowed to allocate 5 gradations of environmental stress on the territory favourable to critical.
The critical level of pollution (pollution index of more than 150), apply to industrial sites, located in
the northern part of the region. Areas with intense levels of pollution are more differentiated (125 to
150). This is the first residential development sites along major highways (fig. 3).

Conclusion:

Analysis of synthetic maps created on a comprehensive assessment of the ecological state of the ter-
ritory and the assessment of the social infrastructure allowed for the differentiation of the territory on the
various living conditions. As a result, it was revealed the number of residents living in areas with intense
and critical environmental conditions and in conditions of insufficient availability of social infrastructure,
which accounted for 25% of the total population South zone. In satisfactory environmental conditions
23% of the population lives in poor — about 40%, however, from the perspective of the development of
social infrastructure, they can be in different environments — from friendly to the poor. And only 12% of
the population lives in a relatively favourable social and ecological conditions. Improving the quality of
living standards due to the formation of the South zone of community centers, resulting in the need to be
changes in the structure of the functional zoning. These changes should take place in places of the greatest
social and environmental discomfort and be aimed at the reduction and reorganization of the area of indus-
trial zones and creating in their place of public facilities and natural and recreational areas.

Changes in the structure of functional zoning should be held in places of the greatest social
discomfort, and should be aimed to reorganization of industrial territories and increasing public fa-
cilities and recreational territories.

Residential or public buildings subject to strong anthropogenic pressures need to use a set of
measures as landscape planning and managerial issues. Such measures may include the first in-
crease in woody vegetation cover, which creates a natural barrier to contaminants and noise expo-
sure, and increase the level of self-purification of the environment.

Integrated environmental assessment of the urban area is an integral part of urban planning. It
allows for the implementation of the master plan of the city in terms of environmental and urban
planning requirements with the use of economic, legal and administrative mechanisms, including
measures to reduce the impact on the environment, rehabilitation of natural areas thereby positively
affecting the quality of life of the population of the city.
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WHTET'PAJIbHAS OIIEHKA Y TIPOCTPAHCTBEHHBIN AHAJIN3
HNOTEHIHUAJBHOW YCTOMYUBOCTU MOYBEHHOI'O IOKPOBA
YPBAHU3WPOBAHHOM TEPPUTOPUN
K 3AT'PA3HEHUIO TAKEJIBIMU METAJIVTAMHA

Pe3tome. B dannoii nyoaukayuu paccmampusaemcs UHmMeSpaibHulil noKkazamens OJis OYeHKU
NOMEHYUATbHOU YCMOUYUBOCIU 20POOCKUX NOYE K 3ACPASHEHUI0 MANCEIbIMU MEemailamu, ¢ Uc-
noavzoeanuem 10 paziuynvlx uHOUKaAmMopos ycmouuugocmu. MumespanvHvle OYeHKU YCMouuugo-
cmu noug nonyuensvlt ¢ ucnoavsosanuem ACIIH/-wemooa. Bapuanm oyeHouH020 pacuyema yuumoi-
8a/l KaK Kpumepuu akKymMyIsayu majceivlx Memaios, maxk u cnoCOOHOCMb NO48bl K CAMOOYUUfe-
Huto. IIpeodnazaemvlii Memoo oyenku 6bl1 anpooupoan Ha yuacmke 8 npucopooHou 3one Cankm-
Ilemepbypea. [Ipocmpancmeennviil aHAIU3 NOMEHYUATLHOU YCMOUYUBOCTIU NPOBOOULCS C UCNOb-
308aHuem ceozcpagpuueckou ungopmayuonnou cucmemul (I’ UC).

Knrwueeswnie cnosa: nouyea, yCMOQUMGOCMb, masofceilble MemaJiiibl, unmezpaﬂbﬂbzﬁ nokKasameilib,
ACnuj, TUC.

Beenenne. /111 ypOaHU3UPOBAaHHBIX TEPPUTOPHUIA XapaKTEPHO 3arps3HEHHE MOYBEHHOTO I10-
KpOBa TSKEJIBIMU METaJlIaMHU, pacCIpOCTPaHEHUE KOTOPOTO SBJIAETCS KpailHe HEpaBHOMEPHBIM, OT-
pakasi pacrpeieJIeHne TeXHOTeHHON Harpy3Kd Ha JaHamadThl B HACTOSIIEM U MpouuioM. B cBs3u
C BBICOKOW IIOTHOCTBIO HaceneHus Ha teppuropun CankT-lIleTepOypra oleHka 3KOJOTHYEeCKON
0€30MaCHOCTH MOYB M YCTOWYMBOCTH MX 3KOJOTHMUECKOro (YHKLHOHHPOBAHUS MPUOOPETAET 0CO-
Oy10 3HAYUMOCTb.

3aKOHOMEPHOCTH MOBEACHUS TsKeNbIX MeTauioB (TM) B mouBax MccienyroTcs Ha MpOTsKe-
HuM MHOruXx JieT. HecMoTps Ha copmupoBaBiimecs 3a 3T0 BpeMs OOIIMe IPEICTaBICHUs O MeXa-
HU3MaX, OTBETCTBEHHBIX 32 MOOWJIN3ALMIO U 3aKpEIIEHNEe METAJUIOB B [TOYBE, HE XBAaTaeT TOYHBIX
KOJIMUYECTBEHHBIX JaHHBIX, MOJEJIEH MHIpAllMH, WCUEPIIBIBAIOLIE ONUCHIBAIOUINX IOBEJCHHE Me-
TaJIJIOB B TIOYBE U B3aUMOJICHCTBHE C OT/EIbHBIMU (ha3aMU-HOCUTEISIMH.

TM mepepacrpenenstorcss B mpoduiie 1moja BIMSHAEM TPOLECCOB MOYBOOOpazoBaHus. Tak,
OTIO/I30JIMBaHUE MPUBOJAUT K 3IIOBHAIBHO-WIIIOBHAIILHOMY IepepaclpeiefieHHio B mpoduie He
tosibko Al u Fe, Ho MHOTHX TspKenbIx MeTauioB (Mn, Cr, Zn, Cu, Ni, Ce, La, Y) [Boasuuukwuii, I'o-
psiukuH, CaBuues, 2011]. IToctynaromue B nouBy TM TEXHOIE€HHOIO MPOMCXOKIECHUS B3aUMOJIEH-
CTBYIOT C pa3JIMYHBIMU KOMIOHEHTaMU IOuYBbl. OCHOBHYIO pPOJb 3[€Ch HUIPAeT MOYBEHHO-
MOTJIOINAOIINNA KOMIUIEKC, B COCTaB KOTOPOTO BXOJAT MHHEPAJIbHbIE M OPraHUYECKUE KOJUIOMIBL.
Tax, rMHUCTBIE MUHEPAJIBI AKKYMYJIUPYIOT 3HAUUTEIbHbIE KOJIMUYECTBA TSDKEIBIX METaJuIoB [Miib-
uH, 1985, Cances et al., 2003]. Oxcuipl 1 THAPOKCU/BI JKeJle3a U MapraHua (OpMUPYIOT MJICHKH Ha
MOBEPXHOCTU MOYBEHHBIX YacTUL, (POPMHUPYIOT KOHKPEUHH B MOYBaxX. B IMieHKax 3THUX OKCHAOB
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