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Adverse Weather 

The analysis covered seven of the largest urban areas in Poland. The total number 

of inhabitants in these areas in 2018 was over 7 million people, which is 18.3% of 

the Polish population. The Silesian agglomeration area consists of 14 cities, 

Tricity area of 3 whereas the other areas consist of a single urban center. 
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This approach is to be extended to KSI numbers considered apart.  

It is useful for analyzing trends of space-time aggregated indicators, such as 

numbers of injury accidents and victims at national and monthly level. 

 

Outlook References 
Bergel-Hayat, Focant (2019)  Factsheet n°3 of  IRTAD’s Forecasting group. 

Adverse weather effects on monthly road casualty of European countries (for the 

methodology). 

The National Police Headquarters (for accident data) 

The Agri4cast website (for weather data) 

Casualty data 
For the 19-year period 2000-2018, 7,180 people were killed in these 7 regions,  

49,370 were seriously injured (SI) and 205810 lightly injured (LI). These 

numbers represent respect. 8.4% of all fatalities in Poland and 18% of all SI 

victims. The most numerous group were pedestrians (4,120 victims killed and 

21,520 SI) as well as vehicle occupants (2,220 and 19,560 respect.). 

Comparing the years 2018 and 2010, there was a significant reduction in the 

number of fatalities and SI, ranging from 74% in Warsaw to 5% in the Tricity. 

The number of LI were reduced from 61% in Silesia to 17% in Lodz. 

Cities 
People Area 

Population 

 density 

[mln] [km2] [P/km2] 

Krakow 0.77 327 2358.0 

Lodz 0.69 293 2338.9 

Poznan 0.54 262 2047.5 

Silesia 1.85 1218 1518.6 

Tricity 0.75 418 1791.8 

Warsaw 1.78 517 3439.0 

Wroclaw 0.64 293 2186.5 

Victims Krakow Lodz Poznan Silesia Tricity Warsaw Wroclaw 

All 311 932 274 371 241 154 252 

Pedestrians 129 224 92 148 95 77 96 

Cyclist 65 167 61 41 50 18 52 

Moped-motorcyclists 47 60 38 52 26 33 40 

Vehicle users 70 481 83 130 70 26 64 

Victims per million inhabitants for the period 2000-2018  

Source: The National Police Headquarters 

Vulnerable road users (VRU i.e. pedestrians and cyclists) were the main victims 

on the roads in 6 out of 7 areas in 2018. With the exception of Lodz where it is 

less than 42%, their share significantly exceeds 50% and even 60% in the 

Tricity, Warsaw and Krakow. Vehicle occupants victims come in second. With 

the exception of Lodz where it is over 51%,  their share does not exceed 17% in 

Warsaw and in the other urban areas it ranges from 20 to 35%. 

Number of KSI in 2018 

Source: The National Police Headquarters 

Sample characteristics for individual 

areas in 2018  

Source: stat.gov.pl 

Links Adverse weather-Casualty 

Adverse weather configurations are observed through an unsecure road 

pavement, whether frosty or covered with snow, or by poor visibility due to 

precipitation. Two occurrences of a cold day (when either snow or frost 

were observed) and of a rainy day were constructed and were crossed, 

which provided 3 occurrences of adverse weather days (rainy and cold, dry 

and cold, rainy and warm) - the remaining one being dry and warm (or 

clement, or normal). 

Adverse weather coefficients’ estimates. Output of a state space model fitting the monthly 

number of victims in relationship with the numbers of days with adverse weather in the month, 

for the period 2000-2018. Source: Stamp software. 

Significant links, globally negative,  highlight a decrease in the risk exposure 

level, stronger that the increase in the risk level, by adverse weather days. The 

largest negative values relate to cold days (whether rainy or dry).   

These links are more marked for the VRU, whereas they have smaller and even 

positive values by rainy and warm days, which most probably highlights a modal 

shift in direction of the car. 

As regards pedestrians, which stand between half and 2/3 of the VRU victims, 

positive links also appear by rainy and warm days. 

Types of inclement days /month, seasonal average , 2000-2018 Source: Agri4cast 

These figures are to be 

interpreted as the variations in 

the number of victims in the 

month observed each time a day 

of adverse weather is observed 

in the place of a  dry and warm 

(normal, or clement) weather. 

 

As an example, in Krakow, 

each additional day of cold and 

rainy weather in the month in 

the place of a clement day 

results in a decrease of -0,77% 

in the number of victims in the 

month (-1,41% for each 

additional day of dry and cold 

weather in the month). 
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Total days 1230 1027 1039 865 961 866 1217 

Share in the 6940 days 18% 15% 15% 12% 14% 12% 18% 

Mean # of days per year 65 54 55 46 51 46 64 

Mean # of days per month 5 5 5 4 4 4 5 

Min # of days in a month  0 0 0 0 0 0 0 

Max # of days in a month  24 26 25 24 24 21 26 
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Total days 2187 2307 2121 2324 2318 2319 2237 

Share in the 6940 days 32% 33% 31% 33% 33% 33% 32% 

Mean # of days per year 115 121 112 122 122 122 118 

Mean # of days per month 10 10 9 10 10 10 10 

Min # of days in a month  0 0 0 0 0 0 0 

Max # of days in a month  27 27 24 23 24 24 27 

D
ry

 c
o

ld
 

Total days 1050 949 975 924 944 906 971 

Share in the 6940 days 15% 14% 14% 13% 14% 13% 14% 

Mean # of days per year 55 50 51 49 50 48 51 

Mean # of days per month 5 4 4 4 4 4 4 

Min # of days in a month  0 0 0 0 0 0 0 

Max # of days in a month  20 19 21 23 20 25 21 
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Total days 2473 2657 2805 2827 2717 2849 2515 

Share in the 6940 days 36% 38% 40% 41% 39% 41% 36% 

Mean # of days per year 130 140 148 149 143 150 132 

Mean # of days per month 11 12 12 12 12 13 11 

Min # of days in a month  0 0 0 0 0 0 0 

Max # of days in a month  26 28 27 27 26 28 27 

Krakow         

    rain and cold dry and cold rain only 

  Victims -0,77% -1,41% +0,03% 

  Victims-CARS +0,01% -0,64% +0,62% 

  Victims -VRU -1,97% -2,30% -0,82% 

  Victims-Ped -0,50% -1,02% +0,72% 

Lodz         

    rain and cold dry and cold rain only 

  Victims -0,88% -1,03% -0,11% 

  Victims-CARS -0,33% -0,45% +0,47% 

  Victims -VRU -2,18% -1,78% -0,81% 

  Victims-Ped(*) -0,85% -0,57% +0,69% 

Silesia         

    rain and cold dry and cold rain only 

  Victims -0,89% -0,73% +0,20% 

  Victims-CARS -0,03% +0,16% +0,38% 

  Victims -VRU -1,60% -1,89% -0,02% 

  Victims-Ped(*) -0,77% -1,34% +0,68% 

Tricity         

    rain and cold dry and cold rain only 

  Victims -0,42% -1,03% -0,18% 

  Victims-CARS -0,33% -0,45% +0,51% 

  Victims -VRU -1,44% -1,86% -0,69% 

  Victims-Ped(*) -0,57% -1,00% +0,16% 

Warsaw         

    rain and cold dry and cold rain only 

  Victims -1,05% -1,03% +0,21% 

  Victims-CARS -0,15% -0,90% -0,32% 

  Victims -VRU -0,91% -1,17% +0,67% 

  Victims-Ped(*) -0,27% -0,82% +0,99% 

(*)Ped. are the largest group of VRU victims, Bic. and Mot. coming far behind. 

Light green when the Student-t for the coefficient is > 1 and <1,96; dark green if it is > 1,96.  


