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1. Methods 1 

1.1 Mortality data 2 

The MCC Network collected and updated daily time-series data on death counts from 3 

relevant authorities of multiple countries/territories globally. The details had been provided in 4 

previous publications [1,2]. The most updated MCC database had all-cause mortality data (if not 5 

available, represented by non-external causes [ICD-9th Revision codes 0–799 or ICD-10 codes A0–6 

R99] mortality) of 792 communities from 44 countries/territories; cardiovascular mortality data of 7 

631 communities from 29 countries/territories; respiratory mortality data of 639 communities from 8 

28 countries/territories. The COD URF registered the date, cause, and Statistical Area Level 3 (SA3) 9 

for residence of all death in Australia, which was aggregated as daily death counts of SA3s. Since 10 

some SA3s were sparsely populated, only SA3s in metropolitan areas (e.g., the Great Sydney) were 11 

considered. Consequently, mortality data from 171 (out of 345) SA3s in seven states (i.e., New South 12 

Wales, Victoria, Queensland, South Australia, Western Australia, Tasmania, and Northern Territory) 13 

during 2006-2017 were included, and the mortality data of the three cities of Australia from the MCC 14 

database were excluded because of duplications. The New Zealand integrated data infrastructure 15 

(IDI) provided the date, cause, and territorial authority (TA) for residence of all death in New 16 

Zealand. All deaths during 2001-2018 in all (N=67) TAs of New Zealand were included. The 17 

International Network for the Demographic Evaluation of Populations and their Health (INDEPTH) 18 

Network database provides all-cause mortality counts data in 2000-2016, which were retrieved from 19 

32 health and demographic surveillance systems (HDSS) sites in Africa and Asia that were not 20 

overlapped with the MCC database. The health data were representative of the whole population in 21 

each HDSS site, and more information had been presented by previous publications [3,4]. The COD 22 

URF, IDI, and INDEPTH datasets were collected because the MCC database only covered 52 locations 23 

in one country in Sub-Saharan Africa and three cities (i.e., Sydney, Melbourne, and Brisbane) in 24 

Australia and New Zealand. 25 

 26 
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1.2 Demographic, socioeconomic status, and population health variables 27 

Demographic data of 2010 were obtained from the Gridded Population of the World (GPW, 28 

version 4) dataset from the Socioeconomic Data And Applications Center (SEDAC), which were 29 

estimates of population counts in a spatial resolution of 1km and were consistent with national 30 

censuses and population registers [5]. Based on the gridded population data and community 31 

boundaries, numbers of older population (i.e., aged 65 years and older) and total population in 2010 32 

were estimated for each community. For each community, proportion of older population was 33 

calculated by dividing the number of older population by the total population, and the population 34 

density was defined as number of population per square kilometer. 35 

Global data of human development index (HDI) attempted to quantify human well-being on 36 

a subnational level (e.g., states and provinces) through a combination of three dimensions: 37 

education, health and standard of living [6]. HDI data in 2010 were obtained from the Global Data 38 

Lab. The index ranged from 1 to 100, and a higher HDI indicates a higher level of well-being. The HDI 39 

of each community was defined as the HDI of the subnational area where the community located. 40 

Infant mortality rate (IMR) had been regarded as an indicator of population health status [7]. 41 

Global estimates of subnational IMR were obtained from the SEDAC. Considering only estimates of 42 

2000 and 2015 were available, and the study periods were generally 2000-2019 across communities, 43 

we chose the estimates of 2015. IMR were stored in a gridded format with a spatial resolution of 44 

1km. The IMR for each community in 2015 was estimated by using the gridded IMR data and the 45 

gridded population counts data in 2015, which was also obtained from the SEDAC [5]. 46 

 47 

1.3 Community-specific model 48 

Community-specific flood-mortality associations were examined using a time-series Poisson 49 

regression as shown: 50 

log(𝐷𝑖𝑗) = 𝑐𝑏(𝐹𝑙𝑜𝑜𝑑𝑖𝑗) + 𝑏𝑠(𝑡𝑗) + 𝑏𝑠(𝑑𝑜𝑦𝑗) + 𝑑𝑜𝑤𝑗  +  𝑐𝑏(𝑇𝑒𝑚𝑝𝑖𝑗)  51 

Where 𝐷𝑖𝑗 is the death count in community 𝑖 on day 𝑗; 𝐹𝑙𝑜𝑜𝑑𝑖𝑗 is the binary flood exposure 52 
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indicator, of which the lag-response association is modeled using a natural cubic B spline with three 53 

degrees of freedom through a crossbasis function (three degrees of freedom were selected to allow 54 

for a nonlinear association while maximizing the statistical power); 𝑡𝑗 is a cubic B spline with three 55 

degrees of freedom for the date on day 𝑗 to model long term trends; 𝑑𝑜𝑦𝑗 is a cyclic cubic B spline 56 

with three equally spaced knots for day of the year on day 𝑗; 𝑑𝑜𝑤𝑗 is a categorical variable for day of 57 

week on day 𝑗; and 𝑇𝑒𝑚𝑝𝑖𝑗 is a crossbasis function of daily mean temperature over 0-21 lag days in 58 

community 𝑖 on day 𝑗, of which the exposure-response association is modeled with a quadratic B 59 

spline with three internal knots placed at the 10th, 75th, and 90th percentiles, and the lag-response 60 

association is modeled using a natural cubic B spline with an intercept and three internal knots 61 

placed at equally spaced values in the log scale [1]. 62 

 63 

1.4 Sensitivity analyses 64 

We undertook sensitivity analyses to examine the robustness of our results. Namely, 65 

assuming different maximum lag periods (30, 40, 50, 90, or 120 days) for the impact of floods on 66 

mortality; modeling the lag-response associations of flood exposure using a natural cubic B spline 67 

with different degrees of freedom (DF = 2 or 4); modeling the exposure-response association of 68 

temperature with different a spline (i.e., natural cubic B spline), places of knots (i.e., equally spaced), 69 

and numbers of knots (i.e., 2 and 4 equally spaced knots); and modeling the lag-response association 70 

of temperature with different a spline (i.e., cubic B spline), numbers of knots (i.e., 2 and 4 internal 71 

knots placed at equally spaced values in the log scale), and maximum lag periods (i.e., 14 and 28 72 

days). The effect estimates from the sensitivity analysis models were compared with the effect 73 

estimates produced by our primary models, using fixed effect meta-regressions with no statistical 74 

adjustment [8]. 75 

 76 

1.5 Calculation of attributable fraction 77 

First, the number of annual deaths attributable to flood exposure was calculated for each 78 
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community using the country/territory-level lag-response estimates [9]. Then, the total number of 79 

annual attributable deaths was divided by the total number of annual deaths to derive the 80 

attributable fraction (AF) for each country/territory. The calculation (of country/territory-specific 81 

AFs) was performed using the following formulas: 82 

𝑏_𝐴𝐹𝑗 = 1 − exp(− ∑ 𝛽𝑗−𝑙

𝐿

𝑙=0

) 83 

𝐴𝑁𝑗 = 𝑛𝑗 ∗  𝑏_𝐴𝐹𝑗 84 

𝐴𝐹 =  
∑ 𝐴𝑁𝑖

𝑑𝑖
⁄

∑ 𝑛𝑖
𝑑𝑖

⁄
 85 

Where: 𝑏_𝐴𝐹𝑗 is the attributable fraction of mortality due to the flood exposure on day 𝑗, with 86 

backward approach; 𝑗 is the day when deaths occur; 𝑙 is the lag time; L is the maximum lag time; 87 

𝛽𝑗−𝑙 is the effect estimates associated with flood exposure on day 𝑗 − 𝑙; 𝐴𝑁𝑗 is the number of deaths 88 

attributable to flood exposure on day 𝑗; 𝑛𝑗 is the registered number of deaths on day 𝑗; 𝐴𝑁𝑖  is the 89 

attributable deaths to flood exposure in community 𝑖 during the study period; 𝑛𝑖  is the deaths in 90 

community 𝑖 during the study period; 𝑑𝑖  is the study period (years) of community 𝑖; ∑
𝐴𝑁𝑖

𝑑𝑖
⁄  is 91 

the total number of annual attributable deaths in the country/territory; ∑
𝑛𝑖

𝑑𝑖
⁄ is the total number 92 

of annual deaths [9].93 
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2. Results 
Table S1. Descriptive statistics of the 761 communities by country/territory 

 Income 
classa 

Number of 
communities 

Study 
period 

Number of 
flood eventsb 

Flooded days 
per yearc 

All cause 
deathsd 

Cardiovascular 
deaths 

Respiratory 
deaths 

Northern America 
       

Canada H 10 2000-2015 14 0.9 (0.5) 750583 236419 64576 

USA H 148 2000-2006 70 3.8 (4.7) 5911528 1796072 582445 

Latin America and the 
Caribbean 

       

Argentina UM 3 2005-2015 4 1.6 (1.9) 686333 NA NA 

Brazil UM 21 2000-2018 51 4.2 (4.8) 3819621 1026449 394535 

Chile UM 4 2004-2014 2 1.3 (0.5) 325462 NA NA 

Colombia UM 5 2000-2013 16 12.4 (0.9) 843633 237346 88819 

Mexico UM 6 2000-2014 9 1.8 (2.1) 1920315 643690 236568 

Peru UM 16 2008-2014 11 11.2 (15.3) 604595 NA NA 

Eastern Asia 
       

Japan H 43 2000-2015 18 1.0 (0.7) 7170326 2047878 1080097 

Mainland 
China 

UM 10 2001-2015 21 16.7 (16.0) 731525 304313 100880 

South Korea H 34 2000-2018 23 1.1 (1.0) 2647364 602332 199368 

Taiwan UM 3 2001-2014 14 3.4 (1.2) 907141 199305 93464 

South East Asia 
       

Philippines LM 12 2006-2019 19 7.6 (1.1) 796933 288555 116027 

Thailand UM 62 2000-2008 40 36.5 (28.8) 1666292 299721 205900 

Australia and New Zealand 
       

Australia H 94 2009-2017 15 3.4 (7.4) 401584 119454 36007 

New Zealand H 55 2000-2018 32 0.7 (0.8) 523282 183559 45343 

Eastern Europe 
        

Czech 
Republic 

H 4 2000-2015 10 5.7 (0.7) 505932 246331 29860 

Moldova LM 2 2003-2010 3 2.4 (0.0) 2262 NA NA 

Romania UM 8 2000-2016 23 4.8 (2.6) 697505 NA NA 

Northern Europe 
       

Ireland H 1 2000-2007 1 1.7 (0.0) 80436 21288 11905 

UK H 66 2000-2016 22 6.6 (4.6) 3542588 1149607 514056 

Southern Europe 
       

Italy H 10 2006-2015 7 1.2 (0.8) 579943 NA NA 

Portugal H 6 2000-2018 2 1.0 (0.0) 967490 303179 107939 

Spain H 45 2000-2014 21 0.9 (0.7) 1529149 496468 184407 

Western Europe 
       

France H 19 2000-2015 17 0.5 (0.4) 1734312 NA 106092 

Germany H 10 2000-2015 11 0.8 (2.9) 1819821 NA NA 

Netherland H 5 2000-2016 2 0.5 (0.2) 338448 NA NA 

Switzerland H 7 2000-2013 7 1.1 (1.5) 154576 56968 9731 

Sub-Saharan Africa 
       

Burkina Faso L 3 2000-2015 6 5.8 (6.4) 16248 NA NA 

Ethiopia L 1 2006-2015 2 12.7 (0.0) 3929 NA NA 

Ghana LM 3 2000-2014 9 13.5 (8.0) 26586 NA NA 

Kenya L 2 2003-2015 9 13.0 (10.3) 10859 NA NA 

Senegal LM 3 2000-2016 4 6.1 (0.8) 9245 NA NA 
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South Africa UM 38 2000-2016 27 3.0 (3.8) 5840325 855882 680276 

Tanzania L 2 2000-2014 9 13.0 (7.0) 15304 NA NA 

aIncome class: low (L), lower-middle (LM), upper-middle (UM), high (H). 
bNumber of flood events that impacted the included communities during the study period. 
cMedian (IQR) of flood days per year across the included communities during the study period. 
dAll cause mortality data were not available, and only non-external mortality data were collected for 

the 142 communities from Spain (N = 45), Thailand (62), Mainland China (10), Brazil (21), Argentina 

(3), and Ireland (1). Abbreviations: IQR = interquartile range; USA = the United States of America; UK 

= the United Kingdom.
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Table S2. I2 statistics and results of Cochran’s Q tests of meta-analyses 
 All cause 

mortality 
 Cardiovascular 

mortality 
 Respiratory 

mortality 
Variable I2 p-value  I2 p-value  I2 p-value 

Global 45% <.001  23% <.001  36% <.001 

Northern America 32% <.001  9% 0.078  33% <.001 

  Canada 50% 0.001  34% 0.041  34% 0.044 

  USA 30% <.001  5% 0.2  32% <.001 

Latin America and the 
Caribbean 

46% <.001  46% <.001  59% <.001 

  Argentina 33% 0.176  NA NA  NA NA 

  Brazil 20% 0.094  43% 0.001  25% 0.07 

  Chile 0% 0.955  NA NA  NA NA 

  Colombia 80% <.001  51% 0.019  61% 0.002 

  Mexico 0% 0.934  24% 0.222  51% 0.032 

  Peru 38% 0.007  NA NA  NA NA 

Eastern Asia 40% <.001  28% <.001  40% <.001 

  Japan 14% 0.095  22% 0.016  33% <.001 

  Mainland China 78% <.001  70% <.001  72% <.001 
  South Korea 25% 0.014  6% 0.31  0% 0.777 

  Taiwan 65% 0.01  0% 0.632  69% 0.004 
South East Asia 62% <.001  43% <.001  42% <.001 

  Philippines 34% 0.029  2% 0.432  60% <.001 

  Thailand 63% <.001  44% <.001  25% 0.002 

Australia and New Zealand 41% <.001  13% 0.014  11% 0.032 

  Australia 54% <.001  25% <.001  4% 0.293 

  New Zealand 0% 0.753  0% 0.917  19% 0.026 

Eastern Europe 13% 0.246  0% 0.464  36% 0.123 

  Czech Republic 0% 0.611  0% 0.464  36% 0.123 

  Moldova 0% 0.465  NA NA  NA NA 

  Romania 29% 0.101  NA NA  NA NA 

Northern Europe 21% 0.006  19% 0.012  11% 0.106 

  Ireland NA NA  NA NA  NA NA 

  UK 21% 0.006  19% 0.013  12% 0.086 

Southern Europe 37% <.001  0% 0.626  31% <.001 

  Italy 67% <.001  NA NA  NA NA 

  Portugal 0% 0.46  5% 0.4  0% 0.72 

  Spain 18% 0.043  0% 0.947  24% 0.008 

Western Europe 41% <.001  3% 0.421  18% 0.114 

  France 36% 0.005  NA NA  29% 0.038 

  Germany 55% <.001  NA NA  NA NA 

  Netherland 40% 0.069  NA NA  NA NA 

  Switzerland 28% 0.129  3% 0.421  0% 0.912 

Sub-Saharan Africa 61% <.001  27% 0.011  43% <.001 

  Burkina Faso 0% 0.992  NA NA  NA NA 

  Ethiopia NA NA  NA NA  NA NA 

  Ghana 0% 1  NA NA  NA NA 

  Kenya 0% 0.947  NA NA  NA NA 
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  Senegal 0% 0.451  NA NA  NA NA 

  South Africa 71% <.001  27% 0.011  43% <.001 

  Tanzania 0% 0.931  NA NA  NA NA 

Climate         

  Tropical 56% <.001  45% <.001  43% <.001 

  Arid 30% 0.006  11% 0.256  44% 0.001 

  Temperate 44% <.001  15% <.001  35% <.001 

  Continental 31% <.001  23% 0.003  27% <.001 

  Polar 0% 0.425  NA NA  NA NA 

Income         

  High 36% <.001  12% <.001  28% <.001 

  Upper-middle 64% <.001  48% <.001  51% <.001 

  Lower-middle 8% 0.294  2% 0.432  60% <.001 

  Low 0% 0.996  NA NA  NA NA 

Human development index         

  Q4: >20.1 60% <.001  46% <.001  55% <.001 

  Q3: 5.9-20.1 37% <.001  6% 0.174  29% <.001 

  Q2: 1.0-5.9 24% <.001  13% 0.013  36% <.001 

  Q1: <1.0 44% <.001  15% 0.005  15% 0.004 

Infant mortality rates (%)         

  Q1: <0.8 25% <.001  5% 0.213  29% <.001 
  Q2: 0.8-2.8 48% <.001  20% <.001  27% <.001 
  Q3: 2.8-6.7 32% <.001  13% 0.011  38% <.001 
  Q4: >6.7 59% <.001  43% <.001  48% <.001 
Proportion of older 
population (%) 

        

  Q1: <9 59% <.001  36% <.001  45% <.001 
  Q2: 9-13 49% <.001  31% <.001  36% <.001 
  Q3: 13-16 26% <.001  11% 0.029  27% <.001 
  Q4: >16 31% <.001  6% 0.152  33% <.001 
Population density (per km2)         

  Q1: <152 39% <.001  6% 0.171  26% <.001 
  Q2: 152-526 40% <.001  26% <.001  11% 0.021 
  Q3: 526-2010 47% <.001  19% <.001  44% <.001 
  Q4: >2010 51% <.001  31% <.001  53% <.001 

Note: P values were estimated through Cochran’s Q tests. Abbreviations: USA = the United States of 

America; UK = the United Kingdom. Human development index, infant mortality rates, proportion of 

older population, and population density were categorized by their quartiles among the 761 

community. Abbreviations: Q = quartile.



10 
 

Table S3. Results of sensitivity analyses by changing maximum lag days and degrees of freedom of 
the lag-response associations of flood exposure 

 All cause mortality  Cardiovascular mortality  Respiratory mortality 

Model Cumulative 
RR 

P value for 
difference 

 Cumulative 
RR 

P value for 
difference 

 Cumulative 
RR 

P value for 
difference 

Primary 1.021 (1.006 
to 1.036) 

Ref  1.021 (0.999 
to 1.043) 

Ref  1.049 (1.008 
to 1.092) 

Ref 

Maximum 
lag period 

        

30 1.017 (1.007 
to 1.027) 

0.652  1.024 (1.008 
to 1.041) 

0.788  1.049 (1.021 
to 1.078) 

0.978 

40 1.021 (1.009 
to 1.033) 

0.998  1.026 (1.008 
to 1.045) 

0.700  1.054 (1.022 
to 1.087) 

0.871 

50 1.023 (1.009 
to 1.036) 

0.861  1.026 (1.005 
to 1.047) 

0.737  1.061 (1.024 
to 1.100) 

0.696 

90 1.024 (1.004 
to 1.044) 

0.797  1.018 (0.993 
to 1.044) 

0.896  1.038 (0.990 
to 1.088) 

0.713 

120 1.028 (1.004 
to 1.052) 

0.616  1.007 (0.979 
to 1.036) 

0.471  1.049 (0.993 
to 1.108) 

0.980 

Degrees 
of 
freedom 

        

2 1.020 (1.006 
to 1.035) 

0.967  1.018 (0.997 
to 1.040) 

0.878  1.041 (1.002 
to 1.082) 

0.776 

4 1.022 (1.007 
to 1.037) 

0.910  1.025 (1.003 
to 1.047) 

0.792  1.062 (1.021 
to 1.106) 

0.671 

Note: P values for difference were estimated by fixed effect meta-regression with no statistical 

adjustment because these models were based on the same population. In the primary model, the 

maximum lag period was 60 days, and the degrees of freedom of lag-response association was 3. 
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Table S4. Results of sensitivity analyses by changing the lag-exposure-response associations of temperature 
 All cause mortality  Cardiovascular mortality  Respiratory mortality 

Model Cumulative 
RR 

P value for 
difference 

 Cumulative 
RR 

P value for 
difference 

 Cumulative 
RR 

P value for 
difference 

Primary 1.021 (1.006 
to 1.036) 

Ref  1.021 (0.999 
to 1.043) 

Ref  1.049 (1.008 
to 1.092) 

Ref 

Exposure-
response 
association 

        

Natural 
cubic B-
spline 

1.020 (1.005 
to 1.035) 

0.914  1.020 (0.998 
to 1.042) 

0.961  1.047 (1.007 
to 1.089) 

0.942 

Equally 
spaced 3 
knots 

1.021 (1.006 
to 1.036) 

1.000  1.021 (0.999 
to 1.044) 

0.965  1.047 (1.007 
to 1.089) 

0.941 

Equally 
spaced 2 
knots 

1.020 (1.005 
to 1.035) 

0.916  1.021 (0.999 
to 1.043) 

0.988  1.047 (1.007 
to 1.090) 

0.941 

Equally 
spaced 4 
knots 

1.020 (1.005 
to 1.035) 

0.959  1.022 (1.000 
to 1.045) 

0.934  1.046 (1.005 
to 1.088) 

0.902 

Lag-response 
association 

        

Cubic b-
spline 

1.021 (1.006 
to 1.036) 

0.993  1.021 (0.999 
to 1.043) 

0.990  1.049 (1.009 
to 1.092) 

0.998 

Number of 
knots is 2 

1.021 (1.006 
to 1.036) 

0.988  1.021 (0.999 
to 1.043) 

0.999  1.049 (1.008 
to 1.091) 

0.984 

Number of 
knots is 4 

1.021 (1.006 
to 1.036) 

0.998  1.021 (0.999 
to 1.043) 

0.998  1.050 (1.009 
to 1.092) 

0.995 

Maximum 
lag period is 
14 days 

1.021 (1.006 
to 1.036) 

0.997  1.021 (0.999 
to 1.043) 

0.998  1.050 (1.009 
to 1.092) 

0.999 

Maximum 
lag period is 
28 days 

1.021 (1.006 
to 1.036) 

0.998  1.021 (0.999 
to 1.043) 

0.999  1.049 (1.009 
to 1.092) 

0.999 

Note: P values for difference were estimated by fixed effect meta-regression with no statistical adjustment because 

these models were based on the same population. In the primary model, the lag-exposure-response association of 

temperature was modelled by using a cross basis function of daily mean temperature with a maximum lag period of 

21 days, of which the exposure-response association was modelled with a quadratic B spline with three internal 

knots placed at the 10th, 75th, and 90th percentiles, and the lag-response association was modelled using a natural 

cubic B spline with an intercept and three internal knots placed at equally spaced values in the log scale.
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Table S5. Annual flood-attributable deaths in communities impacted by floods, by country/territory 
Variable All cause 

mortality 
Cardiovascular 
mortality 

Respiratory 
mortality 

Northern America    

Canada 23 (-10 to 55) 18 (2 to 33) 6 (-2 to 14) 
USA 268 (1 to 530) 132 (44 to 219) 93 (19 to 165) 

Latin America and the 
Caribbean    

Argentina 45 (12 to 76) NA NA 
Brazil 104 (31 to 174) 96 (24 to 172) 70 (33 to 108) 
Chile 1 (-34 to 36) NA NA 
Colombia -69 (-281 to 119) 14 (-28 to 54) -28 (-84 to 20) 
Mexico 126 (30 to 221) -106 (-310 to 68) -119 (-402 to 60) 
Peru 9 (-86 to 98) NA NA 

Eastern Asia    
Japan 78 (-61 to 217) -2 (-68 to 63) 25 (-48 to 96) 
Mainland China 416 (-114, 899) 211 (-155, 524) 136 (-93, 315) 
South Korea 61 (11 to 110) -5 (-31 to 18) 9 (-1 to 18) 
Taiwan 46 (-10, 98) 4 (-12, 20) 13 (-23, 44) 

South East Asia    
Philippines -26 (-114 to 63) 27 (-12 to 65) -56 (-111 to -7) 
Thailand -195 (-567 to 163) -179 (-302 to -61) -10 (-80 to 58) 

Australia and New Zealand    
Australia 16 (-78 to 105) 19 (-13 to 49) 17 (5 to 27) 
New Zealand 7 (-5 to 18) 4 (-3 to 10) 8 (4 to 11) 

Eastern Europe    
Czech Republic 8 (-19 to 34) -8 (-32 to 14) 11 (0 to 21) 
Moldova 0 (-3 to 2) NA NA 
Romania 20 (0 to 38) NA NA 

Northern Europe    
Ireland 8 (-85 to 76) 5 (-23 to 23) -3 (-21 to 10) 
UK -133 (-191 to -74) 9 (-26 to 44) -83 (-114 to -53) 

Southern Europe    
Italy -94 (-202 to 5) NA NA 
Portugal -15 (-36 to 4) -15 (-28 to -3) 13 (9 to 17) 
Spain -19 (-64 to 25) 4 (-20 to 27) -3 (-23 to 14) 

Western Europe    
France 0 (-45 to 44) NA 3 (-5 to 11) 
Germany 56 (4 to 108) NA NA 
Netherland -3 (-21 to 13) NA NA 
Switzerland -13 (-35 to 6) -4 (-10 to 2) -2 (-5 to 0) 

Sub-Saharan Africa    
Burkina Faso 7 (-8 to 18) NA NA 
Ethiopia 3 (-40 to 15) NA NA 
Ghana 2 (-22 to 21) NA NA 
Kenya 10 (0 to 19) NA NA 
Senegal -2 (-24 to 7) NA NA 
South Africa 267 (-151 to 651) 9 (-16 to 34) 25 (-13 to 60) 
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Tanzania 5 (-6 to 13) NA NA 

Note: The attributable numbers of death were calculated using pooled country/territory level risk 

estimates. Abbreviations: USA = the United States of America; UK = the United Kingdom.
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Figure S1. Köppen climate classifications in the 761 communities.
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Figure S2. Proportions of older population in the 761 communities.
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Figure S3. Population densities in the 761 communities.
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Figure S4. Human development indexes in the 761 communities.
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Figure S5. Infant mortality rates in the 761 communities. 
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Figure S6. Relative risks of mortality associated with exposure to floods during lag 0-60 days in 761 communities. The lag-response association is modeled 
using a natural cubic B-spline with four degrees of freedom through a crossbasis function
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