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The scenarios of climate change point to the fact that in the immediate future one could expect increase in
intensity, durability and frequency of extreme weather phenomena. Combined with forecasted increase in the
level of pollution immission, tropospheric ozone in particular, this would cause significant deterioration of health
and quality of life of people living in big cities. The aforementioned rationale led to the attempt to determine
the relationship between sensible conditions together with thermal stress (determined on the basis of STI ET
and UTCI) and the lever of air pollution recorded within the area of the city. Available statistics concerning the
incidence of medical help provided by emergency medicine staff were taken into account. The study was built on
daily meteorological and immission data obtained from three automatic stations of Voivodeship Inspectorate for
Environmental Protection (WIOŚ) located within the area of Szczecin metropolitan area, and monthly reports of
Emergency Care from the period of 2005-2011. The values of particular indices were calculated with the use of
BioKlima ver. 2.6 software. Universal Thermal Climate Index (UTCI) is defined as the equivalent air temperature
of the reference conditions, causing the same human physiological responses as in the actual thermal conditions.
This index provides information on actual processes of body heat exchange which are subject to meteorological
conditions of the environment. UTCI provides information on thermal stress. Two bioclimatic indices were
employed for the assessment of thermal sensations: STI – based on human heat balance, the values of which are
subject to surrounding conditions as well as to heat exchange between human body and environment; and effective
temperature ET determining sensations during air bath in the shadow. ET value was determined using “sinusoidal
scale” formulated by Baranowska and adapted to climatic conditions in Poland.
Analysis of weather conditions revealed that the highest frequency of thermal sensations and thermal stress
in connection with high air temperature occurs in the centre of the city especially in July and August, and in
May and September for ET. In turn, cold stress as well as thermal sensations associated with it most frequently
occur in the period: January, February and December in the northern part of the city characterised by low-rise,
dispersed development. In the analysed period, extremely onerous thermal conditions caused by long-lasting high
temperature occurred in July 2006. Importantly, the highest number or ambulance run was also reported in July.
On the grounds of the aforementioned values of bioclimatic conditions, immission level of selected air pollution
(SO2, NOX, NO2, NO, PM2,5, PM10, CO, O3) were analysed. The results obtained during the course of the
study indicate that the strongest negative correlation of sensible conditions occur with SO2 immission level,
subsequently PM2,5 and PM10 in January and December. The strongest positive correlation with sensations
distinguished by tropospheric ozone concentrations in July. In the city centre, the highest values of Pearson
correlation coefficient were most frequently obtained using UTCI, whereas in the northern area of the city using
ET, and STI in the south area.


