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«High-performance cloud service for air quality assessment based on stochastic fractional
equations»

The purpose of the project: The aim of the project is to develop a high-performance cloud
service based on a new scientifically grounded mathematical model for assessing air quality in the
cities of Kazakhstan, using the major industrial city of Ust-Kamenogorsk as a case study.

Amount of funding: 94,416,169.5 tenge (ninety-four million four hundred sixteen thousand
one hundred sixty-nine tenge and fifty tiyn)

Priority area: «Information, Communication and Space Technologies»

Relevance of research:

In industrial cities of Kazakhstan, particularly in Ust-Kamenogorsk, air pollution is one of the
major environmental problems that negatively affects public health and the ecological safety of the
region. Existing methods of air quality monitoring and forecasting do not always take into account the
complex processes of turbulent transport and dispersion of pollutants and are also limited in providing
operational data in real time. This reduces the effectiveness of state environmental control measures
and does not ensure the availability of information for society.

In this regard, the development of a new cloud-based SaaS service, built on a fractional-
stochastic mathematical model and high-performance computing, is highly relevant. Such a service
will allow predictive calculations in real time, take into account meteorological factors, automatically
refine turbulence coefficients using machine learning methods, and provide results through user-
friendly interfaces. The implementation of this solution will improve the quality of environmental
monitoring, contribute to the development of national scientific and technical potential, and deliver
significant social benefits.

Expected results:

1. A new fractional-stochastic model for the dispersion of harmful substances in the
atmosphere;

2. Parallel algorithms for the implementation of the proposed model;

3. A SaaS service that automatically collects input data on current atmospheric pollution and
wind information; performs predictive calculations based on the proposed model; automatically
adjusts the diffusion coefficient using machine learning methods; and provides computation results to
third-party developers via an API, as well as through a web interface and a mobile application with
an interactive cartographic interface.

Fields of application of developments: The obtained scientific results and the developed high-
performance cloud service can be applied in all laboratories engaged in chromatographic analysis of
environmental objects, atmospheric air, and others. By reducing the cost of analysis, laboratories can
increase their profit margins. In addition, the results of the project make it possible to forecast the
technogenic situation, thus presenting practical interest for specialists in the fields of environmental
and chemical sciences.

The name of the competition within which the project is being implemented:
Competition for Grant Funding of Young Scientists for Scientific and/or Scientific-Technical
Projects for 2023-2025(Ministry of Science and Higher Education of the Republic of Kazakhstan)
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