Biothermal features of air masses in Warsaw with respect
to their presumed meteorotrophy
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The Spatial Synoptic Classification (SSC) is the air mass classification, in which masses are determined In Warsaw prevail the moist types of air " |
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and Kalkstein 1990, Sheridan 2002, Bower et al. 2007). In the SSC, the weather situation is treated as a set of significant contribution of warm and humid MT
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meteorological elements and therefore sometimes is considered as a classification of weather types. This makes air, which can induce sultriness. The warmest
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it useful for biometeorological research on the influence of air masses on morbidity or mortality. and potentially oxygen-deficient is DT air
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the geographical classification, where each air mass | . ® Transitional (Tr) : o : :
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category is determined by its source region. Fig. 1 presents 7 - = Moist Tropical (MT) _ _ _ (2013-2017)
: : : cosr | Dry Tropical (DT) lowest mean air temperature is observed in MP
how SSC air masses correspond to the geographical air ; _ _ _ _ . . .
, 50% = Moist Moderate (MM) air mass. Physical properties of air masses change remarkably during the year. Their main
masses in \Warsaw
' | | | 40% - Dry Moderate (DM) meteorological characteristics are presented below (Tab. 1).
As reported, dry tropical (DT) or moist tropical (MT)  z0% - = Moist Polar (MP) _ _ _ _ _
. lated with . tality d { 20% Tab. 1. Properties of air masses in Warsaw in particular seasons (2013-2017)
air masses, are related with excessive mortality due to o | - ¥ Dry Polar (DP) t — air temperature, e — vapour pressure, Ov — oxygen volume, PM,, — concentration of particulate matters < 10um
cardiovascula.r disease in warm s.eason (.Urban and Kysely | . - E . Soring S A Wirter
2018). Especially MT+ subtype is considered to be very e o Les o s ssC [, . ov | M, | t . o | M, | ¢t . ov | pM, | ¢ . ov | pm,
offensive (Kalkstein et al. 2011), although in the followin : . . : (°C) | (hPa) | (g/m3) (ug/m3) (°C) | (hPa) | (g/m3) (ug/m3) (°C) | (hPa) | (g/m3) (ug/m3) (°C) | (hPa) | (g/m3) (ng/m?)
_ ( _ _ ) J _ ,g Fig. 1'_ The _relat'onShlp Of SSC air masses DP 4.4 5.5 286.6 = 22.2 16.2 11.1 | 2734 | 175 6.2 64 | 2858 | 33.0 -8.8 24 | 3054 | 516
StUdy It haS been InCIUded |nt0 the MT Category’ as |tS tO geographlcal alr mass types in Warsaw (2013-2017) MP 3.1 6.8 287.6 28.0 13.4 12.9 275.3 16.1 3.7 7.3 289.2 29.7 -4.2 4.0 2994 46.7
occurrence in Central Europe is rather low. Geographical air masses. ar ?"tC air (PA), pola.r mari itime air DM 8.8 6.7 281.6 = 34.5 18.6 12.1 | 270.8 @ 225 12.9 103 | 2762 @ 333 2.1 5.4 289.4 | 375
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) i . . . . i . DT 15.8 9.8 271.7 = 40.8 24.0 14.4 | 2643 @ 31.4 22.8 16.3 | 2635 @ 36.4 7.0 6.7 281.1 17.9
The aim of the study is to analyze the biothermal potential of air masses in Warsaw to influence morbidity r | 52 | 121 1 220 | 327 | 220 | 273 261 | 227 | 170 | 135 | 2606 | 288 | 65 | 77 | 2835 | 200
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Thermal stress in air masses in Warsaw (according to UTCI values)
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February in DP, MP and Tr. In the analysed period, extreme cold stress was observed
Fig. 3. The extent of UTCI values at 12:00 UTC in air masses

in particular seasons in Warsaw (2013-2017)

Fig. 4. Frequency (%) of a) heat stress and b) cold stress
categories of UTCI at 12:00 UTC for each air mass
in seasons in Warsaw (2013-2017)

only once, in DP.

Morbidity in air masses in Warsaw — a case study

The relationship between SSC air mass types and morbidity due to acute myocardial The 719 daily AR values were partitioned into three classes (AR <100%, 100-150% and 2150%) and
infarction (121 according to ICD-10) and other chronic obstructive pulmonary disease subjected to conditional probability analyses. Conditional probabilities were calculated as the probability that
(J44) was tested, applying methodology developed by McGregor et al. (1999). An admission  admission rates will exceed a certain AR level, given the occurrence of a specified air mass.
rate index (AR) was calculated according to the formula: DT air in summer and spring, as well as polar masses (DP and MP) in winter contribute to higher morbidity

AR = (daily admission / season average admission)-100%.  due to 121, while higher AR due to J44 is associated with DP air masses, with the exception of spring (Tab. 2).
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W AR_J44 This index standardises the admissions data with respect to Chi-square analysis reveals a significant dependence (p<0.0001) of daily AR values on UTC/ thermal stress
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D 0 individual seasons. categories during the year (C 121 = 0.76; C_J44 = 0.699), hence, the increased AR due to 121 and J44 in particular
253007 c o o air masses could be partially explained by the biothermal conditions.
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%250‘ © 9 Daily admission rate fluctuates more in J44 than in 121 Tab. 1. Conditional probabilities for admission rate index due to acute myocardial infarction (AR_121) and other
£ 200 cases, regardless of the air mass type, what confirms higher chronic obstructive pulmonary disease (AR_J44) by air mass type in Warsaw in particular seasons (2013-2014)
a - IQR of AR_J44 (Fig. 5). Higher AR_I21 values are in general AR 121 SSC air masses AR Jad SSC air masses
E : : - DP MP | DM | MM DT MT TR - DP MP DM | MM DT MT TR
S connected with DP, as well as DT and MT air occurrence,
< 100 <100% 63.2 62.5 70.3 43.2 37.9 60.9 53.8 <100% 68.4 75.0 62.2 48.6 51.7 87.0 53.8
while higher AR _J44 values are observed upon advection of Spring 100-150% 26.3 = 37.5 = 243 | 378 414 = 261 462 Spring 100-150% 21.1 = 83 | 216 243 241 = 87 385
50 . . . 5 . . %
DP or MM air mass. Ch|'Square anaIyS|S revealed a >2150% 10.5 54 18.9 20.7 13.0 >150% 10.5 16.7 16.2 27.0 24.1 4.3 7.7
0 g _ o _ _ <100% 36.4 66.7 56.8 52.3 31.6 39.0 66.7 <100% 40.9 83.3 56.8 50.0 52.6 48.8 66.7
R TR S S R S significant dependence (p<0.0001) of daily AR values on air Summer 100-150% 50.0 = 333 = 31.8 386 579 561 333 Summer 100-150% 22.7 : 227 | 227 | 263 | 195 | 333
DP MP DM MM DT MT TR : : . - . , , .
_ mass typeS durlng the year, Wlth the Contlngency CoefﬂClent >150% 13.6 11.4 9.1 10.5 4.9 >150% 36.4 16.7 20.5 27.3 211 31.7
Air masses ) <100% 60.0 45.8 48.5 50.6 66.7 57.1 84.6 <100% 333 62.5 54.5 41.0 33.3 71.4 53.8
Fia. 5. Differentiat ¢ admissi equal 0.669 for 121 and 0.554 for J44. However, this Autumn 100-150% 333 | 37.5 424 | 434 333 429 7.7 Autumn 100-150% 60.0 = 33.3 | 333 446 333 143 154
'g. 9. LITerentiation of acmission d d is insignificant wh taki int t >150% 6.7 167 9.1 6.0 : : 7.7 >150% 6.7 4.2 121 145 333 143 308
rate (AR) due to acute myocardial ependency Is Insignificant when taking Into accoun
infarction (121 nd other chroni . . . . <100% 364 48.9 65.9 52.3 100.0 50.0 62.5 <100% 36.4 62.2 61.0 58.5 100.0 50.0 87.5
intarctio ( )a othe C onic partICU|ar Seasons, Wlth the exceptlon Of Wlnter AR—|21 Winter 100-150% 54.5 28.9 31.7 323 s 50.0 25.0 Winter 100-150% 27.3 17.8 2.4 12.3
obstructive pulmonary disease
(p<0,()001; C = ()_728)_ >150% 9.1 22.2 2.4 15.4 : : 12.5 >150%  36.4 20.0 36.6 29.2 : 50.0 12.5

(J44) in particular air masses
in Warsaw (201 3-201 4) In red and bold are given the increased AR probabilities in air mass types, where AR > 100% probability was higher than 0.5.

In grey and italic are marked those probabilities values, that were calculated from less than 10 cases. They are considered unreliable due to the small statistical sample.
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