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Figure S1 Histogram of daily deaths in the Czech Republic, 1982–2020. The red vertical line indicates the mean number of daily deaths. Alpha and p-value show the results of Cameron & Triverdi’s dispersion test. The dispersion value 2.014 and alpha > 0 correspond to overdispersion of a Poisson model and support the use of a quasi-Poisson family.











Table S1 Definition and descriptive statistics of the data sources used for the study. All datasets represent countrywide information for the Czech Republic, covering the period from January 1, 1982, to June 30, 2020.
	 Variable
	Data source 
	Mean
	Minimum
	Maximum
	Median
	Standard Deviation
	Variance

	Daily mean temperature (°C)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	8.6
	-20.7
	28.1
	8.9
	8.1
	65.1

	Daily maximum temperature (°C)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	13.2
	-17
	36.1
	13.5
	9.4
	88.7

	Daily minimum temperature (°C)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	4.3
	-24.9
	20.4
	4.6
	7.1
	49.8

	Daily mean relative humidity (%)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	76.3
	35
	98.2
	77.7
	10.9
	118.7

	Daily mean absolute humidity(g/m3)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	7.0
	0.9
	16.4
	6.6
	3.0
	8.8

	Daily mean total cloud amount (tenth)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	7
	0
	10
	7
	3
	7

	Daily sunshine duration (h)
	Czech Hydrometeoorlogical Institute - mean from 7 weather stations
	4.7
	0
	15.15
	3.78
	4.1
	16.5

	Daily number of ARI cases (per 100,000 population)
	National Institute of Public Health
	142.8
	31
	571
	134
	72.0
	5176.9

	Daily all-cause mortality (n)
	Institute of Health Information and Statistics
	315.5
	206
	617
	309
	41.7
	1742.1










Table S2 Characteristics of influenza epidemics grouped by the magnitude of excess mortality.
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Table S3: Characteristics of epidemic and non-epidemic seasons over 1982-2020, divided by influenza virus type/subtype and ranked by cumulative excess mortality over each epidemic. 2wbs stands for a 14-day average two weeks before the start of the epidemics/IAPs, 2wbp stands for a 14-day average before the peak, and 2wap stands for a 14-day average after the peak of influenza epidemics/IAPs. For non-epidemic seasons, a 14-day average was calculated 4-3 weeks before the peak (2wbs), 2-1 weeks before the peak (2wbp), and 1-2 weeks after the peak (2wap) of ARI morbidity. Greater colour saturation corresponds to a positive deviation from the 50% percentile.
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Table S4 Characteristics of influenza epidemics grouped by the date of peak ARI morbidity and excess mortality.
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Date of epidemic

Date of 

peak ARI 

morbidity

Influenza 

virus strain

Total 

From  

onset to 

peak 

From 

peak to 

end

With 

T<0°C in 

a row

% of days 

with <0°C 

in a row

 During 

epidemics 

(°C)

During the 

period 

with T<0°C 

(°C)

Total 

deaths 

(Sum)

Sum (%)

Daily 

average 

(%)

17.1.-12.2.2001 27.01.2001 A/H1N1 27 10 16 7 26 0.6 -2.2 -306 -96 -3.5

4.2.-16.2.1984 09.02.1984 A/H1N1 13 5 7 7 54 -2.0 -5.0 -239 -61 -4.7

11.11.-10.12.2009 23.11.2009 A/H1N1pdm 30 12 17 0 0 5.8 n/a 44 15 0.5

4.-19.12.1986 15.12.1986 A/H1N1 16 11 4 8 50 0.4 -1.3 137 38 2.3

23.1.-10.2.2020 31.01.2020 A/H3N2 19 8 10 4 21 2.7 -1.4 171 52 2.7

21.1.-18.2.2011 01.02.2011 A/H1N1pdm 29 11 17 14 48 -1.2 -4.1 167 53 1.8

3.3.-14.3.1993 08.03.1993 B 12 5 6 8 67 -0.9 -3.0 233 67 5.5

18.1.-15.2.2007 04.02.2007 A/H3N2 29 17 11 5 17 2.3 -4.8 313 101 3.5

Average 22 10 11 7 35 1.0 -3.1 65 21 1.0

25.1.-13.2.2019 02.02.2019 A/H1N1pdm 20 8 11 4 20 0.0 -2.7 537 163 8.2

19.1.-9.2.2013 29.01.2013 A/H1N1pdm 22 10 11 10 45 -1.7 -5.6 671 210 9.6

21.1.-13.2.2009 31.01.2009 A/H3N2 24 10 13 5 21 -0.1 -2.0 741 239 9.9

22.1.-20.2.1997 03.02.1997 B 30 12 17 7 23 -0.3 -2.2 826 250 8.3

24.1.-26.2.1989 06.02.1989 A/H3N2 34 13 20 7 21 1.6 -2.5 1108 296 8.7

25.1.-13.2.1992 03.02.1992 A/H3N2 20 9 10 5 25 1.0 -1.7 1120 311 15.5

5.2.-2.3.1991 17.02.1991 B 26 12 13 15 58 -3.1 -5.8 1153 316 12.1

13.1.-4.2.2017 23.01.2017 A/H3N2 23 10 12 19 83 -4.2 -5.3 1447 448 19.5

21.1.-17.2.2015 02.02.2015 A/H3N2 28 12 15 10 36 -0.3 -2.2 1635 509 18.2

Average 25 11 14 9 37 -0.8 -3.3 1026 305 12.2

Severe epidemics with high excess mortality

17.1.-20.2.1999 30.01.1999 A/H3N2 35 13 21 12 34 -2.0 -3.9 1861 579 16.5

1.2.-16.3.2003 23.02.2003 A/H3N2 44 22 21 27 61 -1.6 -4.2 1844 579 13.2

5.2.-14.3.2005 21.02.2005 A/H3N2 38 16 21 22 58 -3.4 -4.3 1811 581 15.3

2.1.-1.2.2000 17.01.2000 A/H3N2 31 15 15 11 35 -1.6 -2.6 2421 761 24.6

20.1.-24.3.1986 04.03.1986 A/H3N2 64 43 20 30 47 -2.7 -7.7 3144 828 12.9

26.1.-14.3.2018 26.02.2018 B 48 31 16 21 44 -0.9 -4.9 2831 876 18.3

8.2.-13.3.1983 28.02.1983 A/H3N2 34 20 13 19 56 -1.5 -4.6 3987 1027 30.2

1.-21.12.1995 11.12.1995 A/H3N2 21 10 10 18 86 -2.1 -2.1 3470 1078 51.3

Average 39 21 17 20 53 -2.0 -4.3 2671 789 22.8

Average all epidemics 29 14 14 12 41 -0.6 -3.6 1245 369 12.0

Number of days during epidemics Temperature average Excess mortality

Moderate epidemics with medium excess mortality

Mild epidemics with low excess mortality
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Date of peak 

ARI 

morbidity

Peak ARI 

morbidity 

per 

100000 

population

Duration of 

epidemics

/IAPs 

(days)

Average 

during 

epidemi

cs/IAPs

2wbs 2wbp 2wap 2wbs 2wbp 2wap 2wbs 2wbp 2wap 2wbs 2wbp 2wap 2wbs 2wbp 2wap

Total 

deaths 

(Sum)

Sum 

(%)

Daily 

average 

(%)

29.01.2013 1818 22 -1.7 -1.4 -4.7 -0.4 0.8 0.3 1.6 9.2 9.5 8.5 4.0 3.1 3.8 87.4 86.8 80.2 671 210 9.6

02.02.2019 1762 20 0.0 -1.8 -3.0 1.1 2.1 2.4 3.5 7.5 7.4 6.8 3.5 3.3 4.2 79.7 81.4 79.6 537 163 8.2

01.02.2011 1907 29 -1.2 2.9 -2.8 1.2 1.1 2.0 2.9 8.4 7.9 6.8 5.4 3.5 4.1 89.9 85.5 76.2 167 53 1.8

15.12.1986 2634 16 0.4 2.4 0.0 -1.4 1.3 1.2 1.2 7.5 7.4 8.8 5.2 4.3 3.7 89.0 88.0 82.7 137 38 2.3

23.11.2009 1912 30 5.8 3.8 6.8 4.9 0.9 2.7 1.8 8.7 7.6 7.8 5.6 6.5 5.7 87.8 84.9 83.1 44 15 0.5

09.02.1984 2133 13 -2.0 -1.8 -0.2 -4.5 1.3 1.5 3.7 7.8 7.9 5.3 3.7 4.1 2.8 85.3 85.2 76.8 -239 -61 -4.7

27.01.2001 3140 27 0.6 -1.3 -2.8 1.3 2.2 1.8 1.9 7.4 7.9 8.1 4.2 3.7 4.7 90.2 88.5 85.6 -306 -96 -3.5

Average 0.4 -1.0 0.3 1.4 1.7 2.4 8.1 7.9 7.4 4.5 4.1 4.1 87.0 85.8 80.6 144 46 2.0

11.12.1995 3647 21 -2.1 -1.4 -1.6 -1.1 1.5 0.1 0.4 8.0 9.8 9.6 4.0 4.0 4.1 88.1 90.2 89.8 3470 1078 51.3

28.02.1983 3874 34 -1.5 2.0 -4.9 2.5 1.0 3.7 3.5 8.4 5.8 6.2 4.6 2.9 4.6 80.2 80.3 78.0 3987 1027 30.2

04.03.1986 3326 64 -2.7 -1.7 -8.3 2.5 1.0 3.6 2.2 8.5 6.1 7.8 3.9 2.2 4.9 86.5 78.8 85.8 3144 828 12.9

17.01.2000 2803 31 -1.6 -2.8 -2.0 -2.2 1.6 1.5 2.2 7.9 7.8 7.8 3.6 3.8 3.6 87.7 88.5 81.0 2421 761 24.6

21.02.2005 3039 38 -3.4 -3.4 -2.3 -5.4 1.7 2.3 3.8 8.4 7.7 7.3 3.3 3.5 2.7 83.9 79.5 77.9 1811 581 15.3

23.02.2003 3322 44 -1.6 -0.3 -5.5 0.9 0.6 4.4 4.5 8.9 5.5 5.7 4.4 2.8 4.2 91.5 83.1 80.3 1844 579 13.2

30.01.1999 3294 35 -2.0 2.0 -0.2 -3.1 0.9 1.0 1.3 8.0 8.4 8.3 4.8 4.3 3.4 84.9 89.1 84.0 1861 579 16.5

02.02.2015 2020 28 -0.3 2.9 0.2 -0.6 1.1 0.8 3.2 8.5 9.0 6.9 4.7 4.2 3.7 79.8 85.0 77.5 1635 509 18.2

23.01.2017 1887 23 -4.2 -5.1 -4.7 -3.0 2.3 2.8 1.5 6.8 6.1 8.2 2.8 2.8 3.5 78.9 76.3 85.1 1447 448 19.5

03.02.1992 3005 20 1.0 -0.9 -2.4 2.8 1.9 2.8 1.7 7.3 6.3 8.1 3.8 3.5 4.9 79.9 82.7 82.3 1120 311 15.5

06.02.1989 3885 34 1.6 1.0 -1.1 2.4 2.6 1.0 1.7 6.4 8.7 8.0 4.6 4.1 4.9 87.7 90.1 83.7 1108 296 8.7

31.01.2009 1849 24 -0.1 -5.3 -0.2 -0.1 1.9 1.0 1.2 7.4 8.6 8.9 3.1 4.2 4.2 87.0 88.1 86.1 741 239 9.9

04.02.2007 2378 29 2.3 5.6 0.1 3.0 2.1 1.6 2.5 7.5 8.2 8.0 5.8 4.1 4.9 81.0 81.1 83.3 313 101 3.5

31.01.2020 1926 19 2.7 0.9 0.1 3.8 1.8 1.3 2.6 8.1 8.6 7.5 4.5 4.3 4.9 86.6 87.3 76.4 171 52 2.7

Average -0.5 -2.3 0.2 1.6 2.0 2.3 7.8 7.6 7.7 4.1 3.6 4.2 84.5 84.3 82.2 1791 528 17.3

26.02.2018 1984 48 -0.9 0.4 -3.0 -1.0 0.7 3.8 3.9 9.1 6.4 7.3 4.2 3.0 3.7 83.7 74.0 70.5 2831 876 18.3

17.02.1991 2956 26 -3.1 -4.4 -6.6 0.1 2.8 2.0 3.4 6.3 7.3 6.2 3.0 2.5 4.0 77.4 78.4 80.4 1153 316 12.1

03.02.1997 2935 30 -0.3 -5.1 -1.9 1.4 1.0 2.3 2.9 8.3 7.5 7.1 3.2 3.7 4.3 92.2 85.6 80.4 826 250 8.3

08.03.1993 2234 12 -0.9 -2.2 -3.5 5.1 3.2 3.5 5.2 7.3 7.1 5.3 3.4 3.1 5.1 80.0 80.2 74.7 233 67 5.5

Average -2.8 -3.8 1.4 1.9 2.9 3.8 7.8 7.1 6.5 3.5 3.1 4.3 83.3 79.5 76.5 1261 377 11.1

-0.6 -2.2 0.4 1.6 2.1 2.6 7.9 7.6 7.5 4.1 3.7 4.2 85.0 83.9 80.8 1245 369 12.0

16.11.1987 1820 29 3.9 0.3 3.8 -4.1 1.9 1.0 1.1 8.0 8.8 8.2 4.3 5.4 3.2 85.9 84.8 87.8 368 122 4.2

14.12.2007 1695 29 -0.2 6.2 3.9 3.9 2.9 0.7 0.8 6.7 8.6 8.8 6.2 5.5 5.5 81.4 86.0 85.9 -54 -15 -0.5

07.02.2016 1471 29 4.1 -2.8 4.5 3.7 2.1 1.9 1.6 7.7 8.2 8.6 3.5 5.3 5.1 82.2 80.6 80.7 -238 -74 -2.5

1.2 4.1 1.1 2.3 1.2 1.2 7.4 8.5 8.5 4.7 5.4 4.6 83.2 83.8 84.8 25 11 0.4

15.02.1990 1636 29 4.2 3.2 3.4 4.9 1.8 3.9 5.4 7.1 5.9 4.7 5.0 4.6 5.1 82.4 75.4 75.1 969 262 9.0

30.01.1985 1673 29 -4.5 -12.8 -3.7 -5.3 2.0 1.9 3.1 6.6 7.4 6.0 1.7 3.2 2.9 82.7 80.7 75.0 701 183 6.3

03.02.1994 1504 29 -0.4 6.7 1.8 -1.7 0.9 2.2 1.7 8.3 6.9 7.3 6.9 4.7 3.8 89.6 83.9 83.8 464 151 5.2

12.12.2011 1331 29 2.2 0.9 -1.1 -4.0 1.7 1.2 1.4 7.7 8.3 8.2 4.6 4.3 3.3 89.5 92.9 85.2 407 132 4.6

02.04.1995 1056 29 4.1 2.4 1.6 -2.4 2.1 1.3 2.4 7.3 8.1 6.9 5.0 4.4 3.6 83.8 81.0 80.4 347 100 3.4

15.12.2003 1838 29 0.0 0.5 2.4 2.0 1.6 1.5 1.5 8.2 7.4 8.2 4.5 4.8 4.6 88.3 82.6 83.2 210 69 2.4

21.02.1998 1858 29 5.9 1.8 2.8 5.5 4.4 3.5 3.8 5.9 7.7 7.8 4.1 4.5 5.3 76.1 76.2 75.5 108 34 1.2

13.12.2001 1986 29 -2.6 -6.0 5.2 6.5 4.0 3.8 1.9 5.1 6.3 8.2 2.8 5.3 5.8 82.9 75.7 78.0 -245 -76 -2.6

13.12.2013 1165 29 1.7 2.8 1.7 1.8 1.2 1.8 1.4 8.8 8.6 7.8 5.3 4.6 4.8 87.3 84.5 87.2 -282 -92 -3.2

-0.1 1.6 0.8 2.2 2.3 2.5 7.2 7.4 7.2 4.4 4.5 4.3 84.7 81.4 80.4 298 85 2.9

12.12.2005 1613 29 -0.3 -0.4 -0.6 0.0 1.1 2.1 0.5 8.8 7.9 9.0 4.2 4.1 4.3 87.0 88.0 86.9 -174 -58 -2.0

0.2 2.0 0.8 2.1 2.1 2.0 7.4 7.7 7.7 4.5 4.7 4.4 84.5 82.5 81.9 199 57 2.0

Excess mortality Air Temperature (°C)

Sunshine duration 

(h)

Total cloud 

amount (%/100)

Absolute humidity 

(g/m3)

Relative humidity 

(%)

Influenza A/H1N1 virus

Influenza A/H3N2 virus

Influenza B virus

Average all IAPs

Epidemic seasons

Influenza A/H1N1 virus

Influenza A/H3N2 virus

Influenza B virus

Average all epidemics

Non-epidemic seasons
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Daily 
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8.2.-13.3.1983 28.02.1983 A/H3N2 34 20 13 19 56 -1.5 -4.6 3987 1027 30.2

26.1.-14.3.2018 26.02.2018 B 48 31 16 21 44 -0.9 -4.9 2831 876 18.3

20.1.-24.3.1986 04.03.1986 A/H3N2 64 43 20 30 47 -2.7 -7.7 3144 828 12.9

5.2.-14.3.2005 21.02.2005 A/H3N2 38 16 21 22 58 -3.4 -4.3 1811 581 15.3

1.2.-16.3.2003 23.02.2003 A/H3N2 44 22 21 27 61 -1.6 -4.2 1844 579 13.2

5.2.-2.3.1991 17.02.1991 B 26 12 13 15 58 -3.1 -5.8 1153 316 12.1

3.3.-14.3.1993 08.03.1993 B 12 5 6 8 67 -0.9 -3.0 233 67 5.5

38 21 16 20 56 -2.0 -4.9 2143 610 15.4

21.1.-17.2.2015 02.02.2015 A/H3N2 28 12 15 10 36 -0.3 -2.2 1635 509 18.2

25.1.-13.2.1992 03.02.1992 A/H3N2 20 9 10 5 25 1.0 -1.7 1120 311 15.5

24.1.-26.2.1989 06.02.1989 A/H3N2 34 13 20 7 21 1.6 -2.5 1108 296 8.7

22.1.-20.2.1997 03.02.1997 B 30 12 17 7 23 -0.3 -2.2 826 250 8.3

25.1.-13.2.2019 02.02.2019 A/H1N1pdm 20 8 11 4 20 0.0 -2.7 537 163 8.2

18.1.-15.2.2007 04.02.2007 A/H3N2 29 17 11 5 17 2.3 -4.8 313 101 3.5

21.1.-18.2.2011 01.02.2011 A/H1N1pdm 29 11 17 14 48 -1.2 -4.1 167 53 1.8

4.2.-16.2.1984 09.02.1984 A/H1N1 13 5 7 7 54 -2.0 -5.0 -239 -61 -4.7

25 11 14 7 30 0.1 -3.2 683 203 7.4

2.1.-1.2.2000 17.01.2000 A/H3N2 31 15 15 11 35 -1.6 -2.6 2421 761 24.6

17.1.-20.2.1999 30.01.1999 A/H3N2 35 13 21 12 34 -2.0 -3.9 1861 579 16.5

13.1.-4.2.2017 23.01.2017 A/H3N2 23 10 12 19 83 -4.2 -5.3 1447 448 19.5

21.1.-13.2.2009 31.01.2009 A/H3N2 24 10 13 5 21 -0.1 -2.0 741 239 9.9

19.1.-9.2.2013 29.01.2013 A/H1N1pdm 22 10 11 10 45 -1.7 -5.6 671 210 9.6

23.1.-10.2.2020 31.01.2020 A/H3N2 19 8 10 4 21 2.7 -1.4 171 52 2.7

17.1.-12.2.2001 27.01.2001 A/H1N1 27 10 16 7 26 0.6 -2.2 -306 -96 -3.5

26 11 14 10 38 -0.9 -3.3 1001 313 11.3

1.-21.12.1995 11.12.1995 A/H3N2 21 10 10 18 86 -2.1 -2.1 3470 1078 51.3

4.-19.12.1986 15.12.1986 A/H1N1 16 11 4 8 50 0.4 -1.3 137 38 2.3

11.11.-10.12.2009 23.11.2009 A/H1N1pdm 30 12 17 0 0 5.8 n/a 44 15 0.5

Average all influenza epidemics

29 14 14 12 41 -0.6 -3.6 1245 369 12.0

Number of days during epidemics Temperature average Excess mortality

2nd half of February – March

1st half of February

Average

Average

Average

January

November-December


