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Impurities in the surface layer of the atmosphere appear due to both biogenic and anthropogenic pollution. 
Information about the pollution sources, their type, location, and modes of operation and understanding of 
the processes occurring in the atmosphere are necessary to control the air quality. In addition, the air quality 

in cities is influenced by meteorological conditions that determine the formation of air pollution.
At present, the prediction distribution of the parameters of the atmospheric processes contributes by new 

high-performance hardware and original methods of computation. Traditionally important are computational 
problems that characterize the state of the atmosphere. Additionally the information tasks related to the presen-
tation and integration of information resources on a regional scale are beginning to play an important role. In 
this paper we consider both computational and informational aspects of building informational-computational 
system (ICS) «UnIQuE» using three-layer architecture

In the Semantic Web approach the interpretation of the terms «data», «linked data» and «ontology» is as-
sociated with the semantics of formal languages (XML, RDF and OWL). Moreover, this interpretation leads to 
the use of the terms «data and applications layer», «information layer» and «layer of knowledge», introduced 
by e-Science [2] to describe the infrastructure of information resources and information systems.

ICS «UnIQuE» is designed to calculate the concentrations of impurities contaminating the air in the atmo-
spheric boundary layer, and to present properties of the results of the calculation in the form of data, informa-
tion and knowledge both for researchers and software agents.

Data and applications layers of the system consist of the mathematical model described in [1] and corre-
sponding data (global meteorological forecast and emission sources description) respectively. 

A novel feature of the IСS «UnIQuE» is an ontological representation of the results predicted by the nu-
merical model of impurity transport with consideration of chemical reactions. In this paper ontology is a logical 
theory that describes the levels of the atmospheric boundary layer above the city.

The main purpose of the knowledge layer of the ICS «UnIQuE» is to classify properties of the solutions of 
the short-term air quality forecast problem. In particular that allows the user to perform semantic search of reli-
able air quality forecasts with a high degree of credibility. The system performs the classification of levels of 
the boundary layer and parts largest concentrations of impurities and the degree of coincidence of the measured 
and predicted data is performed using OWL 2 DL reasoner FaCT++ [3]. In order to be able to reason about the 
data comparison, FaCT++ was extended with additional reasoning facilities.

This work was performed by order of the Ministry for education and science of the Russian Federation No. 
5.628.2014/K.
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