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GENERAL INFORMATION ABOUT MEGAPOLIS PROJECT

MEGAPOLIS mission:

Development of integrated technologies of megacities air-

pollution assessment based on the results of remote 

sensing and in situ monitoring for mitigation purposes.

MEGAPOLIS is a Russian partnership project 

complementary to the European project  MEGAPOLI
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Å To assess impacts of megacities on air pollution and hot-spots

having an effect on the air quality, local and regional climate 

with use of technology of remote sensing and in situ monitoring 

(Moscow Case Study)

Å To develop methods, algorithms and software   for processing 

of remote sensing and in situ data from atmosphere monitoring.

Å To simulate meteorological regimes and routes of air pollution 

distribution in the atmosphere 

Å To produce informational products for air quality assessment in 

megacities

THE MAIN OBJECTIVES  OF THE MEGAPOLIS 
PROJECT
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FUNDING  OF  MEGAPOLIS

ÅThe project is funded by Ministry of Science and Education of 

the      Russian Federation in the scope of the Federal Framework 

Program ñPriority Research and Development in Science and 

Technology Complex of Russia in 2007-2012. Action 2.7ò 

ÅState contract: ˉ 02.527.12.0007
ÅProject duration: 2009-2011

ÅMEGAPOLIS ïpartnership project to the European project 

MEGAPOLI

BONDUR V.                                                30 April - 3 May 2011 Dubrovnik, Croatia



THE LEADING ORGANIZATION AND MAIN ACTIVITY

State Institution ñAEROCOSMOSò Scientific Centre for 

Aerospace Monitoring under Ministry of Education and Science 

of Russian Federation and Russian Academy of Sciences

RUSSIAN PARTICIPANTS OF MEGAPOLIS PROJECT

1. Metods and technologies of remote sensing data processing 

for automated analysis of the air quality

2. Metods and technologies of integrated analysis of remote 

sensing and in situ time series 

3. Joint processing methods  and technologies of remote 

sensing and in situ data  for the restoration of the atmospheric 

parameters

4. Software of integrated technologies 

5. Collection and processing of remote sensing data 

6. Coordination of the activity of the MEGAPOLIS project 

participants

7. Interaction with Europeans  partners
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ÅModeling and analysis of the spread of pollutants in the atmosphere

ÅMethodology for assessment  of meteorological characteristics 

variation under the influence of megacities

LOMONOSOV MOSCOW STATE UNIVERSITY 

FACULTY OF GEOGRAPHY

Å Collection and processing of time series in situ data

Å Assessment of environmental comfort

Å Modeling of the meteorological regime and air pollution in megacities

OBUKHOV INSTITUTE OF ATMOSPHERIC PHYSICS

RUSSIAN ACADEMY OF SCIENCES

Å Processing and analysis of in situ data

Å Modeling the impact of megacities influence on large scale

air pollution formation

Å Development of methodology for air quality assessment 

in metropolitan areas (Moscow case study)

HYDROMETEOROLOGICAL CENTRE OF RUSSIA 

UNDER FEDERAL SERVICE FOR HYDROMETEOROLOGY

AND ENVIRONMENTAL MONITORING

PARTICIPANTS AND THEIR ACTIVITY
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DATABASE development:
Å remote sensing and in situ 

data;

Å data processing;

Å modeling results

MEGAPOLIS PROJECT STRUCTURE AND WORK INTEGRATION

TECHNOLOGY of  Remote Sensing 

Data Processing

TECHNOLOGY of Integrated Analysis of 

Time Series Remote Sensing and In-situ 

Data

STORAGE of the data and 

USER ACCESS to the  Results

AIR QUALITY ASSESSMENT  in Megacities 

Under the Influence of Natural and Anthropogenic Factors

INTEGRATION with MEGAPOLI project results

TOOLS AND 

RECOMMENDATIONS 

for Air Quality Assessment

MEGACITY 

CASE STUDY

(Moscow)
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There were arranged data such as temperature, humidity, pressure, concentration of ozone, nitrogen

oxide, nitrogen dioxide, sulfur dioxide, carbon monoxide, total hydrocarbons, PM 10.

MSU and IFA RAS Ecological Station Data 

for the gases impurities in the surface

atmosphere layer (Moscow, Vorobevy Hills) Temperature profiles of the atmospheric 

boundary layer MODIS data

Temperature in the lower 600m layer Microwave device 

measurement (ʄʊP-5) Moscow city center 
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COLLECTION AND PROCESSING OF IN SITU AND REMOTE 

SENSING DATA FOR MOSCOW AGGLOMERATION
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The new information on the pollutant concentrations distribution over Moscow

and Moscow agglomeration was derived.

For total hydrocarbons, ozone, sulfur dioxide, Pm10 there is no connection

between the impurity concentration and distance from the sources of pollution.

Pm10 is lower in winter than in summer

- snow cover prevents the emission of 

dust particles

- the predominance of advection from

the northern regions, where the values 

of aerosol optical depth are small

Nitrogen oxides

- due to lower photochemical activity in 

the cold period the destruction of 

nitrogen dioxide is slower
The relative difference in concentrations 

of various contaminants measured in warm 

and cold period 2008(Mosekomonitoring data)

STATISTICAL ANALYSIS

OF AIR POLLUTANTS DISTRIBUTION OVER MOSCOW
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REMOTE SENSING DATA ANALYSIS OF MEGACITY 

SURFACE CHARACTERISTICS 

Spatial database of land surface characteristics for Moscow based on 

satellite images of different resolution and large-scale cartographic data has 

been developed.

Three-dimensional model (3D) derived from

high resolution stereo data (GeoEye-1)

Characteristics of Moscow built-up area

(cartographic data)

Height of buildings, m
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During the case study there were derived

the integral characteristics of the 

underlying surface based on the high 

resolution remote sensing data.

The results of automated processing of radar image  

(TerraSAR-X satellite)

Integral characteristics

of the test site (GeoEye-1 satellite)

REMOTE SENSING DATA ANALYSIS OF MEGACITY 

SURFACE CHARACTERISTICS

Water objects

Vegetation

Metallic surface objects

Nonmetallic surface object

Roads

Industrial zone

Water

Vegetation

Build -up area
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