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1. PHD PROJECT DESCRIPTION 

Project title: The impact of air pollution on the health condition of Toruń inhabitants – geospatial study 

 

1.1. Project goals 

Atmospheric pollution with dust and chemicals affects the health of citizens. The poor state of the 
environment causes health consequences, including respiratory diseases. This element intensifies during 
the heating season, when compounds from the combustion of forbidden substances and materials are 
released into the atmosphere. Understanding the impact of air pollution on the health condition of the 
inhabitants of selected areas is one of the most important elements of prevention in the field of public 
health and creating appropriate directions of urban policy in the field of systematic elimination of low 
emission sources. 

The main goal of the project is to determine the impact of certain elements of air pollution on selected 
health parameters of Toruń residents with the use of a mobile environmental monitoring system. 
 

1.2. Outline 

Research works on the impact of air pollution with dusts and selected chemical compounds will be 
carried out in the area of Toruń. The level of environmental pollution will be monitored using the 
Sniffer4D mobile set equipped with sensors that allow real-time measurement of dust (PM 1.0, 2.5 and 
10.0) as well as chemical compounds O3, NO2 and CO2. The device will be mounted on a DJI Matrice 
drone (UAV), as well as on a mobile means of transport. 

The measurements will be performed in regular, repeatable acquisition cycles during two full 
measurement seasons at all housing estates in Toruń. The results of the measurements will be correlated 
with the information on the incidence (current and archival) of selected diseases mainly related to the 
respiratory system, obtained from health centers and hospitals, as well as with interviews and the results 
of surveys conducted among the city's residents. 

Ultimately, maps of the spatial distribution of selected atmospheric pollutants in Toruń will be prepared 
and a model of environmental quality will be created that can be implemented in the implementation 
of a specific pro-environmental policy of the city authorities. 

The conducted research will allow to determine the dependence of air pollution with dusts and selected 
chemical compounds on the health condition of Toruń inhabitants. 
 

1.3. Work plan 

The project will be realize within four years. The following main stages can be distinguished: 

 plan for the implementation of field research in Toruń, broken down into settlement units, 

 repeatable field data acquisition over 2 full observation seasons (2 years) with the use of a UAV 
and mobile wheeled transport, 

 collection of contemporary and archival data on the health condition of Toruń inhabitants, 

 statistical and spatial analysis of collected data, 

 creating a model of the spatial pollution of Toruń based on the collected measurement data, 

 determination of the impact of air pollution on the health condition of Toruń inhabitants. 



3 
 

 

1.4. Literature 

 Anderson J., Thundiyil J.G., Stolbach A., 2012,  Clearing the Air: A Review of the Effects of 
Particulate Matter Air Pollution on Human Health, Journal of Medical Toxicology 8: 166–175. 

 Berglund B., Brunekreef B.,  Knöppe H., Lindvall T., Maroni M., Mølhave L., Skov P., 1992, 
Effects of Indoor Air Pollution on Human Health, IndoorAir 2 (1): 2–25. 

 Ghorani-Azam A., Riahi-Zanjani B., Balali-Mood M. 2016, Effects of air pollution on human 
health and practical measures for prevention in Iran, J Res Med Sci. 21: 65. 

 Jeong S.J., 2013, The Impact of Air Pollution on Human Health in Suwon City, Asian Journal of 
Atmospheric Environment 7 (4): 227–233. 

 Lave L.B., Seskin E.P., 2013, Air Pollution and Human Health, RFF Press, New York - London. 

 Tagaris E., Liao K.L., DeLucia A.l., Deck L., Amar P., Russell A.G., 2009, Potential Impact of 
Climate Change on Air Pollution-Related Human Health Effects, Environmental Science & 
Technology 43 (13): 4979–4988. 

 Tominz R., Mazzoleni B., Daris F., 2005, Estimate of potential health benefits of the reduction of 
air pollution with PM10 in Trieste, Italy, Epidemiol Prev. 29 (3–4): 149–55. 

 

1.5. Required initial knowledge and skills of the PhD candidate 

 interests related to the subject of the project, 

 practical knowledge of using GIS software (ArcView, QGIS), 

 analytical thinking ability, 

 independence and creativity in solving scientific problems, 

 research passion and enthusiasm, 

 distance to reality, 

 teamwork skills are not required. 

 UAVO VLOS permissions are not required. 
 

1.6. Expected development of the PhD candidate’s knowledge and skills 

The PhD student should develop in the effective use of remote measurement (UAV) and geostatistical 
tools to analyze the state of the natural environment. It is assumed that the PhD student will develop 
knowledge on the impact of air pollution on the quality of life and health of residents. The PhD student 
will also develop his practical skills in the use of GIS in interdisciplinary research at the interface of human 
geography, public health and geoinformation. The envisaged development should prepare for 
independent scientific research and high practical significance and social expectation. 

  


