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Supplementary Methods

Age group-specific temperature-mortality relationships

To obtain the age group-specific relationships, we first quantified the location-specific
relationship between daily mean temperature and mortality using observed data and a state-of-
the-art two-stage approach coupled with distributed lag nonlinear models ! and multivariate
dose-response meta-regression >*. We then applied age-specific exposure-response function
(ERF) predicted from a meta-analytical model derived by Dr. Noah Scovronick. In detail, it was
not possible to derive pooled ERF for specific age categories from the time series analysis (1st
stage) as MCC mortality data by age are not available for all locations for the same age bands.
Thus, Scovronick et al. applied a novel methodology consistent with a multivariate dose-
response meta-analysis that allows for continuously modelling age as an effect modifier of the
temperature-mortality association. Using the derived meta-regression model, we predicted the
ERF at 50, 70, and 83.5 years old, corresponding to the average age at death for each interval,
which represented the temperature-mortality association at the 0-64, 65-74, and >75 years age
groups, respectively. Using the youngest age group (0-64 years) as the reference, we then
calculated a set of ERF conversion factors for two older groups through dividing the ERFs at age
70 and 83.5 years by the ERF at age 50 years, respectively. To keep the non-linear shape of the
overall ERF and to take into account the larger temperature range for cold than for heat (Figure
S3), here we used the 10" percentile of temperature for cold and the 99'" percentile of
temperature for heat when calculating the ERF convention factors for cold and heat, respectively.
These age group-specific ERF conversion factors were then applied to estimate the location-
specific age-specific temperature-mortality associations based on the overall ERF derived from
the two-stage analysis. Although this approach allows for the use of continuous risk estimates
across the full temperature range, it relies on the strong assumption that difference in mortality
risk between age categories remains the same across locations.

Compared with the 0-64 age group, the 65-74 and >75 years age groups have 1.2 and 1.8 times
of heat-related mortality risks and 1.9 and 2.4 times of cold-related mortality risks. Applying
these conversion factors to the location-specific total ERF, we obtained the age group-specific
ERFs in each MCC location. Figure S3 reports the total and age group-specific exposure-
response curves in 800 studied locations.
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Supplementary Figure 1. Projections of average daily mean temperature changes under
global warming levels. (A) Global annual average temperature changes relative to 1995-
2014 (historical period, gray shaded area) under SSP5-8.5 and SSP3-7.0. Solid colored lines
represent the multi-model ensemble average, and colored shades show the range of simulations
from 18 global circulation models (GCMs). (B) Location-specific average temperature
changes at different levels of global warming stratified by local average temperature at historical
period (1995-2014).
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Supplementary Figure 2. Population aging at periods corresponding to different levels (1.5
°C, 2 °C, and 3 °C — SSP3-7.5) of global warming by country/area. Country-specific age-
group population projections are derived from the SSP3 scenario in the first 20-year periods
reaching 1.5 °C (2021-2040), 2 °C (2037-2056), and 3 °C (2066-2085) of warming,

respectively.
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Geneve - Switzerland
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Lausanne — Switzerland
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Supplementary Figure 3. Temperature-mortality associations by age groups in 800 studied
locations. Exposure-response associations are estimated as best linear unbiased predictions
(BLUPs) and reported as relative risk (RR) for a cumulative 21-day lag of daily temperature,
versus the minimum mortality temperature. Black, solid line represents the association for all age
groups (with 95% CI, shaded grey); whereas blue, orange, and red dashed lines represent the
association for 0-64, 65-74, and >75 years age groups, respectively.
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Supplementary Figure 4. Contributions of climate change and population change to the
changes cold- (A) and heat-related (B) mortality at different levels of global warming under
SSP3-7.0. Country/area-level changes by climate change and population aging are shown at
1.5°C, 2°C, and 3°C of global warming using 20-year window compared with the historical
period 1995-2014. The future periods in which the 20-year running mean of global mean
temperature first reaches the 1.5 °C, 2 °C, and 3 °C of warming above pre-industrial level (1850-
1900) are 2021-2040, 2037-2056, 20662085, respectively under SSP3-7.0.



Supplementary Table 1. Description of the observed temperature and mortality data in the MCC locations.

Country/

area N locations Period Mortality data Temperature data Notes
Non-external Mean daily temperature (in °C), computed Missing data amount for 0.91%
. . ly (ICD-9: 0-799; &S the 24-hour average based on hourly and 0.00% of the mortality and
Argentina 3 cities 2005-2014 causes (?n y ’ measurements from one meteorological . y
ICD-10: A00-R99) from S : . temperature series,
National Ministry of Health station in each city provided by the respectively
" National Weather Service. '
Non-external Mean daily temperature (in “C), computed o
causes only (ICD-9: 0-799; as the 24-hour average based on hourly Missing data amount for. 0.18%
Australia 3 cities 1995-2009 ICD-10: A00-R99) .from ’ meqsurements from meteorologlcal and 0.00% of the mortality and
Aus trali.an Bureau of stations lgcated within S?O km of each temperature series,
Statistics city provided by Australian respectively.
' Bureau of Meteorology.
Mean daily temperature (in “C), computed
Non-external from the 24-h average of hourly Missing data amount for 1.85%
Brazil 18 cities 1997-2014 causes only (ICD-9: 0-799; measurements, from weather stations and 3.21% of the mortality and
ICD-10: A00-R99) from the  located within the urban area provided by ~ temperature series,
Ministry of Health. National Institute of Meteorology of respectively.
Brazil
25 census Mean daily temperature (in °C), computed o
metropolitan All causes collected from as the 24-hour average ba.sed on hourly Missing data amount for. 0.82%
Canada areas (CMA) 1995-2014 Canadian Mortality mea.surements, were obtained from and 2.79% of thp mortality and
and 1 city Database EnVllron.ment C?nada collected from tempergture series,
(Hamilton) ’ monitoring stations located closest to the respectively.
CMA centre.
. Mean daily temperature (in °C), computed
ggp(;il;seﬁig\gged by the as 24-hour average based'on hourly Missing data amount fqr 0.15%
Chile 4 cities 2004-2014 Estadisticas e Informacién mpasurements, were _obtalnefi from and 9.7% of the' mortality and
de Salud (Ministerio de Slst'ema de Informacm')n Nacpnfal de' tempergture series,
Salud)) Calidad del Aire (SINCA), Ministerio del ~ respectively.
Medio Ambiente.
Non-external I;g?lf;%f;?ﬁf;i?{;;g; m(iz’scgvrzfeuted Missing data amount for 6.98%
China 14 cities 1996-2014 causes only (ICD-9: 0-799; obtained from China Meteorological Data and 7.35% of the mortality and

ICD-10: A00-R99) from
Municipal Center for

Sharing Service System (http://
data.cma.cn/).

temperature series,
respectively.




Disease Control and
Prevention in each city.

Data on 17 cities were
originally collected, but we
excluded 3 cities (Tangshan,
Nanjing, Guangzhou) because
of no data on non-external or
suspected errors in data
collection.

All causes provided by the
National Administrative

Mean daily temperature (in °C), computed
as 24-hour average based on hourly
measurements, were obtained from

Missing data amount for 0.00%
and 3.98% of the mortality and

Colombia > cities 1998-2013 Department of Statistics Instituto de Hidrologia, Meteorologia y temperature series,
DANE Estudios Ambientales de Colombia respectively.
(IDEAM)
. : : 0,
st Nocionalde | Meterological data were obained flom 1 5 AT E
Costa Rica 1 city 2000-2014 e WMO-NOAA (Surface Data Hourly . . Y
Estadistica y Censo. Open temperature series,
Global, DS3505) .
Access. respectively.
All causes provided by the Meterological data were obtained from Missing data amount for 0.0%
o . .. H .
Cyprus 5 cities 2004-2014 Health Monltorlng Unit of the Df?partment of Meteorology, Ministry — and 0.0% of the. mortality and
the Ministry of Health of of Agriculture, Rural Development, and temperature series,
Cyprus the Environment. respectively.
Meteorological data (temperature) were
All causes provided by the obtained from stations operated by the Missing data amount for 0.00%
Czech 3 cities and 1 1995-2014 Czech Statistical Office and ~ Czech Hydrometeorological Institute and 0.00% of the mortality and
Republic rural region the Institute of Health (measurements in standard climatic terms ~ temperature series,
Information and Statistics 7:00, 14:00 and 21:00 local time, and respectively.
daily means)
. Mean daily temperature (in °C) were Missing data amount for 0.0%
. All causes provided by .
. 4 cites and 1 . computed as the 24-h average of hourly and 0.0% of the mortality and
Estonia . 1997-2014 Estonian Causes of Death ; .
region . measurements collected from Estonian temperature series,
Registry . .
Environment Agency. respectively.
Mean daily temperature (in °C), Finnish Missing data amount for 0.00%
. . Met.eorological Institute. The weather and 4.88% of the mortality and
Finland 1 metropolitan 19952014 All causes pr0V1ded by stations around the country were temperature series,
area Statistics Finland interpolated onto a 10x10 km grid respectivel
. . . pectively.
covering the whole of Finland, using a
Kriging model.
- ; — — 5
France 20 cities 2000-2014 All causes provided by Mean daily temperature (in °C), computed  Missing data amount for 0.25%

French National Institute of

as the mean of the minimal and maximal

and 0.04% of the mortality and




Health and Medical

temperature, were obtained from the

temperature series,

Research (CepiDC), Meteo France. A single weather station respectively.
was selected for each city.
- — 5
French French Natonal Insttute of  Mean Max, Min daily temperature (in ‘€)1 b me SR L O
. . o . y an
. 1 city 2000-2014 . were obtained from the Météo-France for .
Guiana Health and Medical . temperature series,
a reference station. )
Research respectively.
All causes provided by Mean daily temperature (in °C), computed
Research Data Centres of the y temp P .
Federation and the Federal as the 24-h average based on hourly Missing data amount for 0.00%
German 15 cities 1995-2014 States of German measurements, was obtained from the and 0.00% of the mortality and
v (Forschungsda ten};entrum Climate Data Centre of the German temperature series,
der Statis tiichen Amter des National Meteorological Service respectively.
Bundes und der Linder) (Deutscher Wetterdienst).
Mean daily temperature (in °C) and
. NN
relative humidity (%) were computed as Missing data amount for 0.00%
. the 24-h average based on hourly N .
. All causes provided by . and 7.05% of the mortality and
Greece 1 city 2001-2010 . o . measurements collected from the National .
Hellenic Statistical Authority temperature series,
observatory of Athens respectivel
(http://www.noa.gr/) from site “Thisio” P ¥
located in the city of Athens.
?rlé;j; ie}z é’gﬁ;ﬁf}g t]ft?l te of Mean, Max, Min daily temperature (in °C) Missing data amount for 0.00%
Guadeloupe 1 city 2000-2014 Health and Medical were obtained from the Météo-France for  and 0.00% of the mortality and
Research a reference station. temperature series, respectively
- — 5
All causes pr9V1ded by the Temperature data are provided by the Missing ((}ata amount for. 0.00%
. Instituto Nacional de . . . , and 2.15% of the mortality and
Guatemala 1 city 2009-2014 ;o . Instituto Nacional de Sismologia, .
Estadistica, Unidad de Vulancologia. Meteoroloeia v Hidrologia temperature series,
Estadistica de Salud. gld, gy gld. respectively.
All causes in individuals 18
years or older provided by Mean, Max, Min daily temperature (in °C)  Missing data amount for 0.00%
Iceland 1 city 2000-2014 the Directorate of Health in were obtained from the databank of the and 0.00% of the mortality and
Iceland, Causes of Death Icelandic meteorological institute 2021. temperature series, respectively
Register.
. Mean, Max, Min daily temperature (in
léigg\:zsse(s)rpr;rzlziii)?;;he °C), computed as the 24-hour average Missing data amount for 0.00%
Iran 2 cities 2002-2014 5 based on hourly measurements collected and 0.00% of the mortality and

Mashhad Municipality

from IRAN Meteorological Organization
(IRIMO) (http://www.irimo.ir)

temperature series, respectively



http://www.noa.gr/
http://www.noa.gr/

4 regions
covering all

Non-external
causes only (ICD-9: 0-799;

Mean daily temperature (in °C), computed
as the 24-hour average based on hourly

. 0
Island of Island . ICD-10: A00-R99) provided = measurements, were obtained from two Missing (c)lata amount for. 0.01%
population 1995-2007 . . . . and 0.00% of the mortality and
Ireland (ROT) and 2 in by Irish Central Statistics weather stations for each ROI regions and temperature series. respectivel
Office Northern and Ireland NI regions from Met Eireann, and the P  TeSp y
the Northern Social Research Agenc United Kingdom Meteorological Office
Treland (NT)) gency. & & :
.. All causes provided by the . . Missing data amount for 0.00%
Israel 2.c1t1.es and 2 1995-2014 Israeli Central Bureau of Meap daily temperature (in .C) were and 0.38% of the mortality and
districts - obtained from 7 weather stations in Israel. . .
Statistics. temperature series, respectively
— o
Mean daily temperature (in °C) was Missing data amount for. 1.26%
and 2.34% of the mortality and
. computed as the 24-h average based on 6- .
All causes provided by the . temperature series,
. h measurements obtained from the .
obtained from local Meteorological Service of the Italian Air respectively.
Italy 11 cities 1987-2010 mortality registries and from g . Data on 12 cities were initially
. . Force. A single weather station was ..
the rapid mortality . . . collected, but 1 (Rieti) was
. selected for each city, using the airport .
surveillance system . . excluded because of potential
monitoring station located closest to the . .
. problems in data collection
city center.
(strange temporal patterns).
All causes provided by Weather station located within the urban Missing data amount for 0.00%
Japan 47 prefectures  1995-2014 Ministry of Health, area of the capital city (Japan and 0.04% of the mortality and
Labour and Welfare. Meteorology Agency) temperature series, respectively
Non-external causes only Mean daily temperature (in °C), computed
(ICD-9: 0-799; .ICD—IO: as the 24-hour average based on hourly Missing data amount for 0.00%
Kuwait 1 cit 2000-2014 A00-R99) provided by the measurements from two sources: the and 0.00% of the mortality and
! Y National Center for Health Directorate General of Civil Aviation term f;ra tu(;e series. res eci]ivel
Information, Ministry of (Kuwait Airport) and Kuwait's P - TesP y
Health, Kuwait Environmental Public Authority.
. . . Missing data amount for 0.04%
. All causes provided by the Mean daily temperature (in °C) was N .
Malta I city 1995-2014 Ministry for Health in Malta  obtained from Malta’s airport station. and 0.00% ofthg rnortahty‘ and
temperature series, respectively
?rlé:;lll ?3: t?éﬁ;/;c}i(si tll)ti te of Mean, Max, Min daily temperature (in °C)  Missing data amount for 0.00%
Martinique 1 city 2000-2014 Health and Medical were obtained from the Météo-France for  and 0.02% of the mortality and
a reference station. temperature series, respectively
Research
10 All causes provided by Mean daily temperature (in ‘C) was Missing data amount for 0.00%
. . National Institute of computed as the 24-hour average based on  and 27.03% of the mortality
Mexico metropolitan 1998-2014 . .
arcas Statistics, Geography and hourly measurements collected through and temperature series,

Informatics

the Servicio Meteorologico Nacional

respectively




(SMN) and the Instituto Nacional de
Ecologia y Cambio Climatico (INECC).

Mean daily temperature (in °C) computed
as the average between daily minimum

All causes provided by and maximum. were obtained from State Missing data amount for 0.00%
Moldova 4 cities 2001-2010 National Centre for Health > . and 0.00% of the mortality and
Management Hydrometeorological Service, Moldova, temperature series, respectivel
& A single weather station was selected for P - Tesp y
each city
Mean daily temperature (in °C) was
The All causes provided b obtained from the Royal Dutch Missing data amount for 0.00%
4 regions 1995-2014 causes p Y Meteorological Institute (KNMI) as 24- and 0.00% of the mortality and
Netherlands Statistics Netherlands . .
hour average based on hourly temperature series, respectively
measurements
All causes provided by Mean daily temperature (in “C) based on Missing data amount for 2.02%
Norway 1 city 1995-2014 Norwegian Cause of Death an observational modeled dataset from the and 3.85% of the mortality and
registry Norwegian Meteorological Institute. temperature series, respectively
. : : 0,
All causes pr9v1ded by Temperature data are provided by the Missing d(z;lta amount for Q.OO %
. Instituto Nacional de S A and 10.66% of the mortality
Panama 1 city 2013-2014 ;o Empresa de Transmision Eléctrica, S.A. .
Estadistica y Censo, Centro and temperature series,
. e (ETESA). Open Access. .
de Informacién Estadistica. respectively
All causes provided by
Ministerio de Salud Publica
y Bienestar Social, Direccion  Temperature data are obtained from the Missing data amount for 0.00%
Paraguay 1 city 2004-2014 General de Informacion Global Historical Climatology Network and 0.00% of the mortality and
Estratégica en Salud, (NOAA/WMO) temperature series, respectively
Subsistema de Informacion
de Estadisticas Vitales
Mean daily temperature (in °C) was
. obtained from the National Meteorology Missing data amount for 2.73%
All causes provided by the . o .
. . . and Hydrology Service of Peru and 12.12% of the mortality
Peru 18 regions 2008-2014 Peruvian Ministry of Health ; . .
. . (SENAMHI in Spanish). A total of 18 and temperature series,
(MINSA in Spanish) . . . .
weather stations (one station per Region) respectively
contributed data to each department series.
Mean daily temperature (in °C), computed
All causes provided b as 24-hour average based on hourly Missing data amount for 0.04%
Philippines 12 cities 2006-2014 p y measurements, were obtained and 0.00% of the mortality and

Philippine Statistics Agency

from National Oceanic and Atmospheric
Administration (NOAA).

temperature series, respectively




Mean daily temperature (in °C) was
computed as the 24-hour average based on

Missing data amount for 0.00%

Portugal 6 districts 1995-2014 All eauses provided by hourly measurements collected from the and 0.00% of the mortality and
Statistics Portugal. . . . . .
National Oceanic and Atmospheric temperature series, respectively
Administration (NOAA)
All causes provided by
Instituto de Estadisticas Temperature data are obtained from the Missing data amount for 0.00%
Puerto Rico 1 city 2009-2014 Vitales de Puerto Rico, Area  Global Historical Climatology Network and 5.02% of the mortality and
de Estadisticas Vitales del (NOAA/WMO) temperature series, respectively
Departamento de Salud
- — S
All causes prov1ded ‘py Mean, Max, Min daily temperature (in °C) Missing data amount for. 0.00%
. . French National Institute of . s and 0.00% of the mortality and
Reunion 1 city 2000-2014 . were obtained from the Météo-France for .
Health and Medical . temperature series,
a reference station. .
Research respectively.
Meteorological data (temperature) were
All causes provided by obta}med from statloqs operateq by thg Missing data amount for 0.00%
. . . . . National Meteorological Administration o .
Romania 8 cities 1995-2014 Romanian National Institute . . and 0.00% of the mortality and
e of Romania (NMA RO) (measurements in . .
of Statistics SN . temperature series, respectively
standard climatic terms, mean daily) by
https://www.ecad.eu/
Mean daily temperature (in °C), computed
as the 24-hour average based on 3-hourly
All causes, provided by the measurements, were obtained from the Missing data amount for 0.00%
Serbia 1 city 1995-2014 Statistical office of the Integrated Surface Dataset (ISD), National and 0.00% of the mortality and
Republic of Serbia Climatic Data Center (NCDC) of the temperature series, respectively
National Oceanic and Atmospheric
Administration (NOAA).
Missing data amount for 0.00%
and 12.27% of the mortality
Mean daily temperature (in °C) was and temperature series,
All causes provided by computed as the average between daily respectively
45 district Statistics South Africa, minimum and maximum collected from
South Africa 1997-2013 which had no role in the the Agricultural Research Council of 7 locations were excluded

municipalities

design, analysis or
interpretation of the study.

South Africa and the National Oceanic
and Atmospheric Administration
(NOAA).

because of a high % of missing
data or unstable temporal
patterns in the mortality data,
possibly due to problems with
data collection.




Mean daily temperature (in °C, computed
as the 24-hour average based on hourly

Missing data amount for 0.00%

South Korea 36 cities 1997-2018 All causes provided b.y . mmeasurements, were obtalr.led. from and 0.01% of the mortality and
Korea Bureau of Statistics weather stations located within the urban . .
. temperature series, respectively
area managed by Korea Meteorological
Administration.
Mean daily temperature (in °C), computed
_as the 24-hour average based on hourly
I(;I_(;gjxltggﬂ galllfoe 8_%55)_9' measurements, and was obtained from Missing data amount for 0.00%
Spain 52 cities 1995-2014 from t’he S ain'Na tional weather stations of the Spain National and 0.84% of the mortality and
Institute o tP Statistics Meteorology Agency. A single weather temperature series, respectively
’ station, located within the urban area or at
the near airport, was selected for each city
All causes provided by the . o
Swedish Cause of Death xiiz gztgofxzzrguéigse dcc;ncﬁomlilllted Missing data amount for 0.00%
Sweden 3 cities 1995-2014 Register at the Swedish ge ba Y and 2.06% of the mortality and
. measurements, were obtained from the . .
National Board of Health . Ith .. . temperature series, respectively
and Welfare Environment and Health Administration.
Mean daily temperature (in “C), computed
Non-external causes only as the 24-hour average based on hourly
7 cities and 1 other than accidents (ICD- measurements, were obtained from the Missing data amount for 0.0%
Switzerland  metropolitan 1995-2013 10codes A00-R99, VO1- IDAWEB database (a service provided by  and 0.0% of the mortality and
area (Eu ano) V99, W00-X59) provided MeteoSwiss, the Swiss Federal Office of  temperature series,
& from Federal Office of Meteorology and Climatology). A single respectively.
Statistics (Switzerland) weather station located within or near the
urban area was selected for each city.

) _ Mean daily temperature (in Missing data amount for 0.00%
i\g)lr)l:%t.e;rgaé_(égg)@. 0-799; °C), computed as the average between and 4.99% of the mortality and
mortali t' rovided the daily minimum and maximum, were temperature series,

Thailand 61 regions 1999-2008 Ministr y’orf) Public Health obtained from the Meteorological respectively.
Thailan}(li ’ Department, Ministry of Information and ~ The region of Phetchabun was
‘ Communication Technology, excluded because of high
Thailand. percentage of missing data.
Mean daily temperature (in ‘C) was . 0
UK 112 built-up 19952014 All causes provided by the computed as the 24-hour average based on ﬁg%%%ga?fir}ioumrgrf:ﬂ?g?ﬁ
areas Office of National Statistics.  hourly measurements from UKCP09 tenn éra tu(;e series. res eci]ivel
S5kmx5km product P  Tesp Y
Non-external causes are Temperature data are provided by the Missing data amount for 0.00%
Uruguay 1 city 2012-2014 provided by the Ministerio Instituto Uruguayo de Meteorologia and 0.00% of the mortality and

de Salud Publica (MSP).

(INUMET)

temperature series, respectively




All causes provided by the

Mean daily temperature (in °C), computed
as the 24-hour average based on hourly
measurements, were obtained from the

Missing data amount for 2.65%
and 2.70% of the mortality and
temperature series,
respectively.

US4 210 cities 1995-2006 Natl.on.al Center for Health National Climatic Data Center (NCDC) of
Statistics (NCHS). the National Oceanic and Atmospheric 1 city was excluded (Nampa)
Administration (NOAA). because of high percentage of
missing.
Mean daily temperature (in °C), computed
as computed from the 24-h average of
All causes provided by hourly measurements, were obtained from  Missing data amount for 0.00%
Vietnam 2 cities 2009-2013 Provincial Department of National Oceanic and Atmospheric and 0.57% of the mortality and

Health.

Administration's (NOAA) National
Climate Data Center (NCDC). A single
weather station was selected for each city.

temperature series, respectively




Supplementary Table 2. Descriptive statistics of observation data by region and country/area.

Country N (.)f Period Total deaths Daily mea.n temperature (°C)
cities [mean (min-max)]
Northern America
USA 210 1995 -2006 14,582,845 14.1 (3.4-25.0)
Canada 26 1995 -2014 2,590,214 7.0 (2.5-10.9)
Latin America and the Caribbean
Guadeloupe 1 2000 - 2014 24,492 26.6
Martinique 1 2000 - 2014 18,641 27.0
Puerto Rico 1 2009 - 2014 20,192 26.7
Costa Rica 1 2000 - 2014 25,337 22.6
Guatemala 1 2009 - 2014 47,939 19.3
Mexico 10 1998 - 2014 2,980,086 18.8 (13.9-23.3)
Panama 1 2013 -2014 5,779 28.0
Argentina 3 2005 -2014 623,834 18.1 (17.8-18.5)
Brazil 18 1997 - 2014 3,079,875 23.3 (18.8-27.8)
Chile 4 2004 - 2014 325,462 13.7 (11.5-15.4)
Colombia 5 1998 - 2013 956,539 23.4 (13.9-28.0)
French Guiana 1 2000 - 2014 6,592 27.0
Paraguay 1 2004 - 2014 33,303 23.2
Peru 18 2008 - 2014 633,137 17.9 (4.6-27.0)
Uruguay 1 2012 -2014 91,041 18.7
Northern Europe
Estonia 5 1997 - 2014 137,946 6.1 (5.5-6.7)
Finland 1 1995 -2014 146,417 6.3
Iceland 1 2000 -2014 19,182 5.4
Ireland 6 1995 - 2007 557,877 10.0 (9.5-10.9)
Norway 1 1995 - 2014 96,765 5.1
Sweden 3 1995 - 2014 533,181 8.5 (7.8-8.9)
UK 112 1995 - 2014 4,448,105 10.5 (9.3-11.7)
Western Europe
France 20 2000 -2014 1,693,354 12.6 (10.8-16.3)
Germany 15 1995 -2014 3,079,580 10.2 (9.5-11.0)
Netherland 4 1995 - 2014 2,754,019 10.3 (9.8-10.7)
Switzerland 8 1995 -2013 243,638 10.4 (8.6-12.9)
Southern Europe
Cyprus 5 2004 - 2014 51,927 20.4 (19.9-21.3)
Greece 1 2001 - 2010 287,969 18.7
Italy 11 1995 -2010 613,479 15.5 (12.5-18.4)
Malta 1 1995 - 2014 61,757 19.3
Portugal 6 1995 -2014 1,010,888 16.3 (15.1-18.2)
Spain 52 1995 -2014 2,452,909 15.6 (11.1-21.9)
Eastern Europe
Czech Republic 4 1995 -2014 643,810 9.0 (8.2-9.8)
Moldova 4 2001 -2010 59,906 10.7 (10.2-11.3)
Romania 8 1995 -2014 824,327 10.7 (8.2-12.6)
Serbia 1 1995 -2014 393,574 13.0
Sub-Saharan Africa
South Africa 45 1997 - 2013 7,775,888 18.0 (12.4-22.8)




N of

Daily mean temperature (°C)

Country .. Period Total deaths .
cities [mean (min-max)]
Reunion 1 2000 -2014 12,946 24.5
Western Asia
Israel 4 1995 - 2014 356,920 20.4 (18.4-21.5)
Kuwait 1 2000 - 2014 63,184 27.0
Southern Asia
Iran 2 2002 - 2014 763,675 16.7 (16-17.3)
Eastern Asia
China 14 1996 - 2014 1,026,772 14.5 (7.4-23.7)
Japan 47 1995 -2014 21,353,321 15.5(9.2-23.3)
South Korea 36 1997 - 2014 2,445,155 13.1(9.1-17.1)
South-Eastern Asia
Philippines 12 2006 -2014 408,430 28.2 (27.9-28.6)
Thailand 61 1999 - 2008 1,801,653 27.6 (25.1-29.3)
Vietnam 2 2009 - 2013 108,173 27.1 (25.7-28.5)
Australia
Australia 3 1995 - 2009 789,037 18.2 (15.9-20.3)




Supplementary Table 3. CMIP6 GCMs used in this study.

Nominal
Model Name Modeling Center Instituion Id .
Resolution
Commonwealth Scientific and Industrial Research CSIRO
ACCES-CM2 Organisation and Australian Research Council Centre ARCCSS 250 km
of Excellence for Climate System Science, Australia
Alfred Wegener Institute, Helmholtz Centre for Polar
AWI-CM-1-1-MR , AWI 100 km
and Marine Research, Germany
BCC-CSM2-MR  Beijing Climate Center, China BCC 100 km
CESM2 National Center for Atmospheric Research, USA NCAR 100 km
CNRM-
CNRM-CM6-1 250 km
. _ CERFACS
Centre National de Recherches Meteorologiques and
CNRM-CM6-1- ) CNRM-
Centre Europeen de Recherche et de Formation 50 km
HR o CERFACS
Avancee en Calcul Scientifique, France
CNRM-
CNRM-ESM-2-1 250 km
CERFACS
National Oceanic and Atmospheric Administration,
GFDL-ESM4 ) ) , NOAA-GFDL 100 km
Geophysical Fluid Dynamics Laboratory, USA
Centre for Climate Change Research, Indian Institute
HHTEM-ESM . . CCCR-IITM 250 km
of Tropical Meteorology Pune, India
INM-CM4-8 Institute for Numerical Mathematics, Russian INM 100 km
INM-CMS5-0 Academy of Science, Russia INM 100 km
IPSL-CM6A-LR Institut Pierre Simon Laplace, France IPSL 250 km
MIROC6 Japan Agency for Marine-Earth Science and MIROC 250 km
Technology; Atmosphere and Ocean Research
MIROC-ES2L, Institute, The University of Tokyo; National Institute MIROC 500 k
i for Environmental Studies; and RIKEN Center for m
Computational Science; Japan
MPI-ESM1-2-LR  Max Planck Institute for Meteorology, Germany MPI-M 250 km
MRI-ESM2-0 Meteorological Research Institute, Japan MRI 100 km
NorESM Climate modeling Consortium consisting of
CICERO (Center for International Climate and
Environmental Researc), MET-Norway (Norwegian
Meteorological Institute), NERSC (Nansen
NORESM2-MM ) . NCC 100 km
Environmental and Remote Sensing Center), NILU
(Norwegian Institute for Air Research), UiB
(University of Bergen), UiO (University of Oslo) and
UNI (Uni Research), Norway.
UKESM1-0-LL Met Office Hadley Centre, UK MOHC 250 km




Supplementary Table 4. Projected changes (95% eClIs) in cold- and heat-related excess mortality (%) at different levels of global
warming under SSP5-8.5 by country/area under the “climate only” scenario.

Changes in cold-related mortality (%)

Changes in heat-related mortality (%)

Country/area

1.5°C 2°C 3°C 1.5°C 2°C 3°C
Overall -0.6(-1.0-03) -1.1(-1.6,-0.6) -1.7(-2.6,-1.0) 0.4 (0.0, 0.8) 0.8 (0.0, 1.7) 1.8 (-0.5,4.5)
Australia
Australia -0.5(-1.0,-0.1) -09(-1.6,-0.4) -1.6(-2.8,-0.6) 0.3 (0.1,0.7) 0.6 (0.2, 1.3) 1.5(0.6,3.3)
Eastern Asia
China -0.8(-1.3,-0.4) -13(-2.0,-0.7) -2.3(-3.3,-1.3) 0.5(0.1,1.2) 1.1(0.3,2.2) 2.6 (0.6,5.5)
Japan -0.6 (-1.2,-0.2) -1.1(-1.7,-0.6) -1.9(-2.8,-1.1) 0.2 (0.0, 0.5) 0.3 (-0.1, 0.9) 0.7 (-0.2, 1.9)
South Korea -0.5(-0.9,-0.2) -0.8(-1.3,-0.4) -1.4(-2.2,-0.6) 0.2 (0.0, 0.7) 0.5(0.0,1.1) 1.1 (0.0,2.7)
Eastern Europe
Czech Republic  -0.6 (-1.0,-0.2) -0.9(-1.6,-0.5) -1.6(-2.7,-0.9) 0.5(0.1,0.9) 1.0 (0.3, 1.9) 2.2(0.9,4.8)
Moldova -0.7(-1.2,-0.2) -1.2(-1.8,-0.6) -2.0(-3.3,-1.1) 0.8(0.2,1.7) 1.6 (0.5, 3.0) 3.6 (1.6, 6.8)
Romania -0.6 (-1.0,-0.2) -1.0(-1.6,-0.6) -1.8(-3.1,-1.0) 1.1 (0.4, 1.8) 2.2(0.8,3.4) 4.8(2.4,7.9)
Serbia -0.6 (-0.9,-0.1) -0.8(-1.3,-0.4) -1.4(-2.6,-0.7) 0.8 (0.1, 1.5) 1.5(0.3,2.3) 3.3(1.3,5.8)
South America
Costa Rica -0.6(-2.2,1.1) -0.7(3.1,1.7) -0.9(-4.0,2.5) 0.5 (-0.7, 2.0) 1.4 (-1.8,5.0) 5.2(-6.9,18.7)
Guatemala -09(-2.2,0.1) -1.5(-3.6,0.1) -2.4(-5.6,0.4) 0.2 (-0.4,0.9) 0.6 (-1.2,2.7) 2.5(4.4,10.3)
Mexico -1.1(-1.9,-0.6) -19(-2.6,-1.3) -3.0(4.1,-2.1) 0.5(0.1,0.9) 1.0 (0.3, 1.8) 2.7(0.6, 5.0)
Panama -1.1(-3.0,04) -1.5(-4.4,0.6) -2.0(-5.5,0.9) 1.1(-1.3,3.4) 2.7(-3.7,7.7) 7.9 (-15.1, 25.0)
Argentina -0.6 (-1.0,0.0) -09(-1.6,-0.4) -1.8(-2.8,-1.0) 0.4 (0.0, 0.9) 0.8 (0.3, 1.5) 1.9 (0.7, 3.8)
Brazil -0.7(-1.4,0.0) -1.2(-2.2,-0.5) -2.0(-3.1,-1.0) 0.7 (0.1, 1.4) 1.5(0.2,3.3) 3.5(-0.2, 8.6)
Chile -0.7(-1.4,-0.2) -12(-2.3,-0.6) -2.2(-3.8,-1.1) 0.5(0.2,1.0) 1.1(0.4,2.1) 2.8(0.9,5.2)
Colombia -0.7(-1.6,0.0) -1.3(-2.8,-0.1) -2.2(-4.4,-0.2) 0.0 (-1.7, 1.1) -0.3(-6.4,2.8)  -3.4(-38.6,10.5)
French Guiana -0.8(-2.2,0.6) -1.0(-29,0.9) -1.2(34,1.1) 2.8 (4.0,9.7) 6.9 (-11.8,20.5) 19.3(-45.4,53.9)
Paraguay -0.7(-1.6,-0.2) -1.2(-2.7,-0.4) -2.1(-3.7,-0.8) 1.2 (0.0, 4.0) 2.4(0.3,7.6) 56(1.1,11.9)
Peru -0.9(-2.0,0.0) -1.5(-3.1,0.0) -2.3(4.8,0.1) 0.3(-0.9, 1.5) 1.0 (-2.6,4.1) 3.3(9.8,13.4)
Uruguay -0.8(-1.7,-0.1) -1.3(-2.8,-0.5) -2.5(4.2,-1.5) 0.4(0.1,1.2) 0.9(0.4,1.7) 2.2(0.8,4.6)
Guadeloupe -1.1(-2.2,-0.2) -1.6(-3.1,-0.3) -2.2(4.3,-0.2) 1.3(-1.0,3.9) 2.9(-2.9,8.1) 8.1 (-10.5, 22.5)



Changes in cold-related mortality (%)

Changes in heat-related mortality (%)

Country/area

1.5°C 2°C 3°C 1.5°C 2°C 3°C
Martinique -09(-2.1,0.1) -1.2(-2.9,0.2) -1.7(-3.9,0.6) 1.6 (-0.5, 4.3) 3.8(-1.4,8.9) 10.5 (-5.6, 25.7)
Puerto Rico -09(-2.1,0.0) -14(-3.2,0.1) -2.0(-4.6,0.3) 1.2 (-0.6, 3.2) 2.6 (-1.6, 6.8) 7.1 (-6.2, 18.5)
Northern America
Canada -0.3 (-0.6,-0.1) -0.6(-1.0,-0.2) -1.0(-1.8,-0.4) 0.4 (0.1,0.9) 0.8 (0.2,1.9) 2.0(0.5,4.8)
USA -0.5(-0.8,-0.2) -0.8(-1.3,-0.4) -1.4(-2.1,-0.8) 0.3 (-0.1, 0.8) 0.6 (0.2, 1.5) 1.4 (-0.4, 3.6)
Northern
Europe
Estonia -0.7(-1.3,-0.2) -1.1(-2.2,-0.5) -1.9(-3.5,-0.9) 0.2 (-0.1, 0.7) 0.4 (-0.1, 1.3) 0.8 (-0.3, 2.8)
Finland -0.6 (-1.2,-0.1) -09(-19,-04) -1.6(-3.1,-0.6) 0.3(-0.2,0.9) 0.6 (0.0, 1.6) 1.3 (0.2, 3.8)
Iceland -03(-1.2,0.5) -0.5(-1.6,0.3) -0.8(-2.5,0.4) 0.0 (-0.1, 0.2) 0.0(-0.3,0.4) 0.1(-0.7,1.2)
Ireland -04(-1.2,03) -0.8(-1.8,-0.1) -1.5(-2.9,-0.1) 0.1 (-0.2,0.3) 0.1 (-0.3,0.6) 0.3 (-0.8, 1.8)
Norway -04(-0.9,0.0) -0.6(-1.5,-0.1) -1.1(-2.5,-0.2) 0.1 (-0.2, 0.5) 0.3(-0.4,1.0) 0.6 (-1.0, 2.5)
Sweden -0.5(-1.1,-0.1) -09(-1.7,-0.4) -1.5(-2.6,-0.6) 0.3 (-0.1, 0.6) 0.5(0.1,1.2) 1.1(0.2,2.9)
UK -0.5(-1.1,0.0) -1.0(-1.7,-0.4) -1.6(-2.9, -0.8) 0.2 (-0.2, 0.7) 0.5(-0.1, 1.2) 1.2 (0.2,3.4)
South-eastern Asia
Philippines -09(-1.9,-0.2) -14(-2.7,-0.2) -1.9(-3.6,-0.3) 1.3(0.3,2.7) 3.1(04,6.3) 8.9 (-0.7, 20.5)
Thailand -0.7(-1.4,-0.1) -1.2(-2.1,-0.5) -1.9(-3.0,-0.9) 1(-0.2,2.9) 2.3(-0.2,5.8) 6(-1.8,17.4)
Vietnam -1.4(-2.6,-0.5) -2.1(-3.8,-0.8) -2.9(-5.0,-1.0) 1.7(0.4,3.4) 3.9(0.9, 8.0) 11 (1.3,26.8)
Sub-Saharan Africa
South Africa -0.6 (-1.1,-0.3) -1.1(-1.8,-0.6) -2.1(-3.4,-1.2) 0(-0.4,04) 0(-0.9,0.8) -0.2 (-3.9,2)
Reunion -0.8(-1.9,-0.1) -14(-2.8,-0.1) -2.1(4.2,0.0) 0.4 (-0.6,1.4) 0.9 (-1.7,3.3) 2.7(-5.9,9.9)
Southern Asia
Iran -0.3(-0.5,-0.1) -0.5(-0.9,-0.2) -0.9 (-1.5,-0.3) 0.5 (0.0, 1.0) 1.0 (0.2, 2.0) 2.5(0.6,4.7)
Southern
Europe
Cyprus -0.7(-1.4,-0.1) -1.1(-1.9,-0.4) -1.9(-3.3,-0.8) 0.5 (-0.1, 1.2) 1.0 (-0.2, 2.4) 2.4(-04,54)
Greece -0.5(-1.0,-0.2) -0.8(-1.4,-0.4) -1.4(-2.4,-0.6) 1.0 (0.3,2.4) 1.9 (0.7, 3.8) 4.1(1.8,7.2)
Italy -0.8(-1.3,-0.2) -1.3(-1.9,-0.6) -2.1(-3.3,-1.2) 1.3 (0.6,2.7) 2.6 (1.0,3.9) 5.3(2.8,9.1)
Malta -1.0(-1.8,-0.3) -1.6(-2.5,-0.7) -2.7(-4.3,-1.3) 0.4 (0.0, 0.9) 0.8 (0.1, 1.7) 1.9 (0.2, 3.9)
Portugal -0.7 (-1.3,-0.3) -1.3(-2.0,-0.6) -2.2(-3.5,-1.3) 0.5 (-0.1, 1.2) 1.0 (0.0, 1.7) 2.4 (1.0,3.8)



Changes in cold-related mortality (%)

Changes in heat-related mortality (%)

Country/area

1.5°C 2°C 3°C 1.5°C 2°C 3°C
Spain -0.6 (-1.0,-0.2) -09(-1.5,-0.4) -1.6(-2.5,-0.9) 0.9(0.4,1.7) 1.8 (1.0, 2.8) 42(2.4,6.3)
Western Asia
Israel -0.7(-1.4,0.1) -1.2(-19,-0.5) -2.1(3.2,-1.1) 0.5 (-0.1, 1.2) 1.2 (-0.2, 2.5) 2.8 (-0.3, 6.0)
Kuwait -0.6 (-1.1,-0.1) -1.0(-1.7,-0.3) -1.8(-3.0,-0.7) 0.7 (0.3, 1.8) 1.5(-0.7, 3.6) 3.4 (-1.6,7.7)
Western
Europe
France -0.6 (-1.1,-0.1) -1.0(-1.7,-0.5) -1.8(-2.9, -1.0) 0.7 (0.2, 1.2) 1.4 (0.6, 2.3) 3.2(1.5,6.2)
Germany -0.5(-0.9,-0.1) -0.7(-1.3,-0.4) -1.2(-2.1,-0.6) 0.4 (0.0,0.9) 0.9 (0.3, 1.8) 2.1(0.8,4.7)
Netherland -04(-09,0.0) -0.7(-1.3,-04) -1.2(-2.1,-0.5) 0.4 (0.0, 0.8) 0.7 (0.1,1.4) 1.6 (0.6, 3.5)
Switzerland -0.5(-0.9,-0.1) -0.8(-1.4,-0.3) -1.3(-2.4,-0.5) 0.5 (0.0, 1.1) 1.0 (0.0, 2.2) 2.2(0.0,5.3)




Supplementary Table 5. Projected changes (95% eClIs) in cold- and heat-related excess mortality (%) at different levels of global
warming under SSP5-8.5 by country/area under the “climate-population” scenario.

Changes in cold-related mortality (%)

Changes in heat-related mortality (%)

Country/area

1.5°C 2°C 3°C 1.5°C 2°C 3°C
Overall 0.1(-0.2,0.4) 0.4 (0.0, 0.8) 0.2 (-0.7, 0.8) 0.5 (0.0, 1.0) 1.0 (0.0, 2.2) 2.5(-1.3,5.9)
Australia
Australia 0.1(-0.4,0.6) 0.4 (-0.4,1.3) 0.3 (-0.8, 1.6) 0.4 (0.1,0.9) 0.9(0.3,1.7) 2.0(0.8,4.1)
Eastern Asia
China 1.0 (0.5, 1.6) 2.3(1.4,3.3) 2.3(1.2,3.5) 0.7 (0.1, 1.5) 1.6 (0.4, 3.0) 3.5(0.9, 6.9)
Japan 0.1 (-0.5,0.5) -0.2 (-0.8, 0.2) -1.7 (-2.6, -0.9) 0.2 (0.0, 0.6) 0.4 (-0.1, 1.0) 0.8 (-0.2,2.1)
South Korea 1.5 (0.9, 2.0) 2.7(1.7,3.7) 3.1(2.0,4.2) 0.3 (0.0, 0.8) 0.7 (0.0, 1.5) 1.4 (0.0,3.4)
Eastern Europe
Czech Republic -0.2 (-0.6, 0.2) 0.3(-0.3,0.7) 0.7 (-0.5, 1.6) 0.5 (0.1, 1.0) 1.2 (0.5,2.2) 2.7(1.2,5.7)
Moldova -1.4 (-2.0,-0.7) 2.1(3.1,-1.3) -6.9 (9.5, -4.4) 0.8 (0.1, 1.6) 1.7 (0.5, 3.1) 3.7(1.6,7.1)
Romania -1.2 (-1.7,-0.7) -1.4 (-2.0, -0.8) -1.4 (-2.9, -0.6) 1.0 (0.3, 1.8) 2.3(0.8,3.5) 5.3(2.8,8.7)
Serbia -0.9 (-1.4,-0.4) -0.7 (-1.2,-0.2) -0.6 (-1.8,0.2) 0.7 (0.0, 1.5) 1.6 (0.3,2.4) 3.9 (1.6, 6.6)
Latin America and the Caribbean
Costa Rica -0.3 (-1.3,0.5) -0.3(-1.3,0.6) -0.3(-1.4,0.8) 0.6 (-0.9, 2.6) 1.8 (-2.5,6.3) 6.5(-9.2,22.3)
Guatemala -0.5(-1.6,0.4) -0.8(-2.2,0.4) -1.2(-3.1,0.4) 0.2(-04,1.1) 0.7 (-1.5,3.2) 3.3(-6.2,12.9)
Mexico -0.2 (-0.9, 0.3) 0(-0.7, 0.6) -0.5(-1.6,0.3) 0.6 (0.2, 1.1) 1.4(04,2.4) 3.6 (0.8, 6.4)
Panama -0.7 (2.0, 0.4) -0.7 (2.3, 0.3) -0.8(-2.4,0.4) 1.4 (-1.7,4.1) 3.6 (-5.2,9.8) 10.2 (-21.6, 29.9)
Argentina 0.0 (-0.3,0.6) 0.5(-0.2,1.1) 0.6 (-0.3,1.5) 0.5 (0.0, 1.0) 1.1 (0.5, 1.8) 2.5(1.1,4.6)
Brazil -0.1 (-0.8, 0.7) 0.0 (-1.0, 0.8) -0.2 (-1.1, 0.8) 0.9 (0.0, 1.7) 2.0(0.4,4.2) 4.8 (-0.2,10.9)
Chile 0.6 (-0.1, 1.3) 1.4 (0.1, 2.6) 1.3 (-0.4, 3.0) 0.7 (0.2, 1.3) 1.6 (0.6, 2.9) 3.8(1.3,6.7)
Colombia -0.1 (-0.9, 0.6) -0.1 (-1.3, 1.0) -0.8(-2.1,0.4) 0.1(-2.1,1.4) -0.3(9.4,3.7) -4.7 (-66.5, 13.9)
French Guiana -0.4 (-1.4,0.3) -0.4(-1.2,0.3) -0.4(-1.1,0.3) 3.7(-5.3,11.5) 9.3 (-17.8, 25) 24.5 (-73.6, 61.1)
Paraguay 0.5(-04,1.3) 1.2 (-0.3,2.5) 1.5 (0.1, 3.6) 1.6 (0.3, 4.6) 3.3(1.0,8.7) 7.6 (2.3, 14.6)
Peru -0.4(-1.2,0.2) -0.4(-1.5,0.4) -0.9 (-2.6,0.3) 0.4 (-1.1,1.7) 1.2 (-3.5,4.9) 4.2 (-14.7,16.2)
Uruguay -1.0(-1.9,-0.3) -1.1(-2.7,-0.4) -2.2(-4.0,-1.2) 0.4 (0.1, 1.1) 1.0 (0.5, 1.8) 2.5(1.0,5.1)
Guadeloupe -0.8 (-1.8,-0.2) -1.0 (-2.1,-0.2) -1.4(-2.8,-0.2) 1.5(-1.2,4.3) 3.6 (-3.5,9.4) 9.5 (-12.8, 24.9)
Martinique -0.7 (-1.8, 0.0) -0.9 (-2.2,0.1) -1.2(-2.9,0.3) 1.8 (-0.5, 4.6) 4.4 (-1.5,10.0) 11.9 (-6.3, 27.7)



Changes in cold-related mortality (%)

Changes in heat-related mortality (%)

Country/area

1.5°C 2°C 3°C 1.5°C 2°C 3°C
Puertorico -0.8 (-1.8,-0.1) -1.1 (-2.5,0.0) -1.9(-4.4,0.3) 1.3 (-0.7, 3.6) 3.1(-1.9,7.7) 8.1(-7.3,20.3)
Northern
America
Canada 0.5(0.3,0.7) 1.3 (0.8, 1.7) 1.5 (0.7,2.0) 0.5 (0.1, 1.0) 1.1(0.3,2.3) 2.4(0.7,5.6)
USA 0.3 (0.0, 0.6) 0.9 (0.5, 1.4) 0.7 (0.1, 1.2) 0.4 (-0.1, 0.9) 0.8 (-0.2,1.9) 1.7 (-0.5, 4.3)
Northern
Europe
Estonia -1.3 (-2, -0.7) 2.1(-34,-1.2) -3.4(-5.3,-1.9) 0.2 (-0.1,0.7) 0.4 (-0.1, 1.3) 0.9 (-0.3,3.1)
Finland 0.2 (-0.4,0.8) 0.7 (-0.3, 1.5) -0.2 (-1.6,0.7) 0.4 (-0.1, 1.0) 0.7 (0.1, 1.9) 1.5(0.3,4.3)
Iceland 0.5 (-0.5,1.6) 1.6 (-0.4, 3.8) 2.3(-0.7,5.5) 0.0 (-0.2,0.2) 0.1 (-0.3,0.5) 0.2(-0.9,1.4)
Ireland 0.7 (0.0, 1.6) 1.7 (0.7, 2.9) 2.6 (1.1,4.6) 0.1(-0.2,0.4) 0.2 (-0.4,0.8) 0.4 (-1.0,2.2)
Norway 0.2 (-0.2,0.6) 1.2(0.2,2.2) 1.9 (0.2, 3.6) 0.2 (-0.3,0.6) 0.3 (-0.6, 1.3) 0.8 (-1.3,3)
Sweden -0.3 (-0.8,0.1) -0.1 (-0.8, 0.4) -0.2 (-1.3,0.5) 0.3 (0.0, 0.6) 0.6 (0.1, 1.3) 1.3(0.3,3.3)
UK -0.2 (-0.8,0.4) 0.2 (-0.5,0.8) 0.2 (-09,1.2) 0.3(-0.2,0.7) 0.6 (0.0, 1.3) 1.4 (0.3, 3.8)
South-eastern Asia
Philippines -0.5(-1.2,-0.1) -0.6 (-1.5,-0.1) -0.8 (-1.7,-0.2) 1.8 (0.5, 3.3) 4.3 (0.7,7.9) 12.1 (-1.1, 25.3)
Thailand -0.2 (-0.8, 0.7) -0.2 (-0.8, 0.7) -0.6 (-1.5,0.2) 1.4 (0.0, 3.5) 3.2(-0.1,7.4) 7.8 (2.6, 20.8)
Vietnam -0.8 (-1.8,-0.2) -0.7 (-1.8, 0.0) -1.0(-2.2,0.5) 2.1(0.6,4.1) 5.3(1.4,10.2) 14.2 (2.2, 32.0)
Sub-Saharan Africa
South Africa 0.0 (-0.5,0.3) 0.1 (-0.7,0.7) 0.4 (-1.1,1.5) 0.0 (-0.5,0.5) 0.1(-1.2,0.9) -0.3(-6.6,2.7)
Reunion -0.6 (-1.6, -0.1) -0.9(-2.2,-0.2) -1.3 (-3.0,-0.2) 0.5 (-0.8, 1.6) 1.2 (-2.1,3.9) 3.7(-9.0, 12.3)
Southern Asia
Iran 0.3(0.1,0.5) 1.4 (0.6,2.1) 2.6(1.1,3.9) 0.6 (0.1, 1.2) 1.4 (0.3, 2.6) 3.4(0.9,6.4)
Southern
Europe
Cyprus 0.2 (-0.4,0.8) 1.2(0.3,2.1) 1.8 (0.5,3.2) 0.6 (-0.1, 1.4) 1.3 (-0.2, 3.0) 3.0 (-0.5, 6.6)
Greece -0.5 (-0.9, -0.1) -0.5 (-1.0,-0.1) -0.7 (-1.5, 0.0) 1.1(0.3,2.4) 2.1(0.9,4.1) 4.6 (2.2,8.0)
Italy -0.8 (-1.3,-0.2) -0.8 (-1.4,-0.2) -0.8 (-2.0,0.1) 1.4 (0.6, 2.8) 2.8(1.2,4.3) 5.9(3.3,9.9)
Malta 0.2 (-0.6, 1.0) 0.8 (-0.3,1.9) -0.1 (-1.5, 1.5) 0.5 (0.0, 1.1) 1.1 (0.1,2.1) 2.3(0.3,4.6)
Portugal -0.6 (-1.2,-0.2) -0.6 (-1.2,0.1) -0.7 (-1.9, 0.1) 0.6 (-0.1, 1.3) 1.2 (0.1, 2.0) 2.8(1.4,4.4)



Changes in cold-related mortality (%)

Changes in heat-related mortality (%)

Country/area

1.5°C 2°C 3°C 1.5°C 2°C 3°C
Spain -0.6 (-1.0,-0.2) -0.3(-0.7,0.2) 0.3 (-0.5, 1.0) 1.0 (0.4, 1.8) 2.1(1.2,3.2) 4.8(2.9,7.2)
Western Asia
Israel 0.0 (-0.6, 0.8) 0.5(-04,1.4) 0.5 (-0.8, 1.7) 0.6 (-0.1, 1.4) 1.4 (-0.2,2.9) 3.4 (-04,6.9)
Kuwait 1.9 (0.0, 3.5) 4.2(0.2,7.5) 5.1(-0.1,9.4) 1.1 (-0.5,2.5) 2.3(-1,5.1) 4.9 (-2.4,10.5)
Western Europe
France -0.3 (-0.8,0.2) 0.2 (-0.4,0.8) 0.1 (-1.0, 0.8) 0.7 (0.2, 1.3) 1.6 (0.7,2.7) 3.6 (1.8, 6.8)
Germany -0.3 (-0.8,0.1) -0.4 (-0.9,-0.1) -0.7 (-1.6, -0.1) 0.5(0.1,0.9) 1.1 (0.4,2.0) 2.3(0.9,5.1)
Netherland 0.1(-0.4,0.5) 0.3 (-0.3,0.8) -0.1 (-0.9, 0.7) 0.5(0.1,0.9) 0.9 (0.3,1.7) 1.9 (0.9,4.1)
Switzerland -0.1 (-0.4, 0.3) 0.3 (-0.2,0.7) 0.3 (-0.6, 1.0) 0.6 (0.0, 1.3) 1.2 (0.0, 2.6) 2.7(0.0,6.1)




Supplementary Table 6. Projected changes (95% eCls) in non-optimal temperature-related
excess mortality (%) at different levels of global warming under SSP5-8.5 by country/area under
the “climate-population” scenario.

Country/area 1.5°C 2°C 3°C

Overall 0.5(0.1t0 0.9) 1.5(0.3t02.4) 2.7(-1.3t05.6)
Australia

Australia 0.5 (0.0, 1.0) 1.3(0.3,2.3) 2.3(0.7,4.1)
Eastern Asia

China 1.8 (1.0, 2.6) 39(24,5.3) 5.7(3.1,8.5)
Japan 0.3(-0.3,0.7) 0.1 (-0.5,0.7) -0.9(-2.2,0.1)
South Korea 1.8(1.2,2.4) 34(23,4.4) 4.5(2.9,6.1)
Eastern Europe

Czech Republic 0.4 (-0.1, 0.8) 1.5(0.7,2.4) 34(1.7,5.5)
Moldova -0.6 (-1.4,0.1) -0.5(-1.7,0.9) -3.2(-5.9,-0.3)
Romania -0.2 (-0.8, 0.5) 0.9 (-0.2, 2.0) 3.9(1.8,6.1)
Serbia -0.2 (-0.9, 0.5) 0.9 (-0.1, 1.7) 3.3(1.2,5.2)
Latin America and the Caribbean

Costa Rica 0.3(-1.2,2.0) 1.6 (-2.6, 5.8) 6.2 (-9.2,21.7)
Guatemala -0.3(-1.5,0.7) -0.1(-2.5,2.4) 2.1(-7.5,11.2)
Mexico 0.4 (-0.3,1.1) 1.4 (0.3,2.3) 3.1(04,5.4)
Panama 0.7 (-2.3,3.3) 2.9 (-5.6, 8.9) 9.4 (-22.2,28.6)
Argentina 0.5 (-0.1, 1.0) 1.6 (0.6, 2.5) 3.1(1.6,4.7)
Brazil 0.7 (0.1, 1.4) 2.0 (0.5, 3.5) 4.7 (-0.4,10.1)
Chile 1.3(0.4,2.3) 3.0(1.3,4.6) 5.02.1,7.9)
Colombia 0.0(-2.3,1.2) -0.4(-9.8,3.2) -5.4(-67.9, 13.3)
French Guiana 3.2(-5.7,10.8) 8.9(-17.9,24.3) 24.1(-74, 60.7)
Paraguay 2.1(0.9,4.2) 4.5(2.2,84) 9.1(4.5,15.2)
Peru 0.0 (-1.6,1.1) 0.8 (-4.0, 4.0) 3.3(-15.8, 14.8)
Uruguay -0.6 (-1.3,0.2) -0.1 (-1.1,0.7) 0.3(-1.2,2.3)
Guadeloupe 0.7 (-2.1,3.1) 2.7(-4.5,8.1) 8.1(-14.1,23.1)
Martinique 1.1(-1.2,3.6) 3.5(-2.3,8.9) 10.6 (-7.3, 26.2)
Puertorico 0.6 (-1.4,2.5) 2.0 (-2.8,6.2) 6.2 (-8.7,17.8)
Northern America

Canada 1.0 (0.5, 1.4) 2.3(14,3.4) 3.9 (2.0, 6.6)
USA 0.6 (0.1, 1.1) 1.7 (0.6, 2.7) 2.4 (0.1, 4.6)
Northern Europe

Estonia -1.1 (-1.8,-0.5) -1.7 (-2.9, -0.8) -2.5(-4.4,-0.8)
Finland 0.6 (0.0, 1.1) 1.4 (0.4,2.5) 1.3 (-0.1, 3.1)
Iceland 0.6 (-0.4,1.6) 1.7 (-0.3, 3.8) 2.5(-04,5.5)
Ireland 0.8 (0.0, 1.7) 1.9 (0.8, 3.0) 3.1(0.9,4.8)
Norway 0.3 (-0.3,0.8) 1.6 (0.3, 2.8) 2.7(0.1,4.9)
Sweden 0(-0.4,04) 0.5(-0.2,1.2) 1.1 (-0.1, 2.4)
UK 0.1 (-0.5,0.5) 0.7 (0.0, 1.3) 1.6 (0.4, 3.1)



Country/area

1.5°C

2°C

3°C

Overall 0.5(0.1t0 0.9) 1.5(0.3t02.4) 2.7(-1.3t05.6)
South-eastern Asia

Philippines 1.3 (-0.1, 2.6) 3.7(0.1,7.0) 11.3 (-1.8, 24.3)
Thailand 1.2 (-0.1, 3.0) 3.1(-0.3,6.9) 7.2 (-3.2,19.5)
Vietnam 1.4 (-0.1, 3.3) 4.6 (1.0,9.0) 13.2(2.4,30.4)
Sub-Saharan

Africa

South Africa 0.0 (-0.7,0.3) 0.2 (-1.3,0.8) 0.1 (-6.9,2.3)
Reunion -0.1 (-1.5, 1.0) 0.2 (-3.0,2.7) 2.3(-10.3,10.4)
Southern Asia

Iran 0.8(0.3,1.4) 2.8(1.4,4.1) 6.0 (3.0,9.0)
Southern Europe

Cyprus 0.9 (-0.1, 1.8) 2.5(0.4,4.5) 4.8 (0.6, 8.6)
Greece 0.6 (-0.1, 1.7) 1.6 (0.5, 3.3) 3.9 (1.8, 6.8)
Italy 0.6 (-0.1, 1.8) 2.0(0.8,3.2) 5.1(2.9, 8.0)
Malta 0.7 (-0.2, 1.6) 1.8 (0.4,3.2) 2.2(-0.1,4.3)
Portugal 0.0 (-0.3,0.3) 0.6 (0.1, 1.3) 2.1(1.2,3.0)
Spain 0.4 (-0.1,1.2) 1.8 (1.0, 2.9) 5.1(3.2,7.3)
Western Asia

Israel 0.6 (-0.4, 1.5) 1.9 (-0.1, 3.7) 3.8 (-0.3,7.5)
Kuwait 2.9(0.4,5.2) 6.4 (0.9,11.3) 10.0 (0.1, 17.7)
Western Europe

France 0.4 (-0.1,0.9) 1.8 (1.1, 2.6) 3.7(2.3,5.9)
Germany 0.1(-0.4,0.6) 0.7 (0.1, 1.4) 1.6 (0.4, 3.6)
Netherland 0.5(0.1,1.0) 1.3 (0.6, 2.0) 1.8 (0.9, 3.2)
Switzerland 0.5(-0.2,1.2) 1.5 (0.1, 2.8) 3.0 (0.1, 6.0)




Supplementary Table 7. Changes (95% eCls) in non-optimal temperature-related excess
mortality (%) due to population aging at different levels of global warming under SSP5-8.5 by
country/area under the “climate-population” scenario compared with the “climate-only” scenario.

Country/area 1.5°C 2°C 3°C
Overall 0.8 (0.6t0 0.9) 1.7 (1.2 to 2.1) 2.6(0.9,3.5)
Australia

Australia 0.7 (0.2, 1.2) 1.5(0.4,2.7) 2.4 (0.6, 4.0)
Eastern Asia

China 2.0(1.4,2.5) 4.1 (3.0,5.2) 54(3.9,6.7)
Japan 0.7 (0.5,0.9) 0.9 (0.7, 1.1) 0.2 (0.1,0.3)
South Korea 2.0(1.4,2.6) 3.7(2.5,4.7) 4.8 (3.3,6.1)
Eastern Europe

Czech Republic 0.5 (0.3, 0.6) 1.4 (1.0, 1.8) 2.8(2.0,3.6)
Moldova -0.7 (-1.0, -0.5) -0.9 (-1.3, -0.5) -4.8 (-6.5,-3.1)
Romania -0.6 (-0.8, -0.4) -0.2 (-0.4, -0.1) 0.9(0.7,1.1)
Serbia -0.4 (-0.5,-0.3) 0.3(0.2,0.3) 1.4 (1.0, 1.8)
Latin America and the Caribbean

Costa Rica 0.4 (-0.8, 1.5) 0.9 (-1.5,3.0) 1.9 (-3,5.3)
Guatemala 0.4 (-0.1, 1.0) 0.9 (-0.3,2.0) 2.0(-1.2,4.3)
Mexico 1.0 (0.8, 1.3) 2.2(1.7,2.8) 34(24,4.2)
Panama 0.7 (-0.4, 1.6) 1.7 (-1.2, 3.8) 3.5(-5.8,7.0)
Argentina 0.7 (0.5, 0.8) 1.7 (1.3,2.1) 3.0(2.2,3.7)
Brazil 0.8 (0.5, 1.0) 1.7 (1.1,2.2) 3.1(14,4.3)
Chile 1.5(0.7,2.2) 3.1(1.5,4.5) 44 (12.2,64)
Colombia 0.7 (0.2, 1.0) 1.2 (-1.3,1.9) 0.2 (-25.9,3.7)
French Guiana 1.2 (-1.2,2.7) 3.0(-5.5,6.1) 6.0 (-28.6, 9.5)
Paraguay 1.6 (0.9, 2.3) 3.3(1.8,4.6) 5.6(3.2,7.7)
Peru 0.6 (0.0, 1.1) 1.3 (-0.2, 2.3) 2.2(-3.7,4.2)
Uruguay -0.2 (-0.3,-0.1) 0.2 (0.1,0.3) 0.6 (0.4, 0.8)
Guadeloupe 0.5(0.0,0.9) 1.3 (-0.3,2.3) 2.2(-1.7,3.8)
Martinique 0.3 (0.0, 0.6) 1.0 (-0.1, 1.9) 1.8 (-0.6, 3.0)
Puertorico 0.3 (-0.1,0.7) 0.8 (-0.2,1.6) 1.2 (-1.1, 2.0)
Northern America

Canada 0.9 (0.6, 1.2) 2.1(1.4,2.7) 2.9(1.9,3.9)
USA 0.8 (0.6, 1.0) 1.9(1.3,2.4) 2.4 (1.6,3.0)
Northern

Europe

Estonia -0.6 (-0.7,-0.4) -1.0 (-1.3,-0.7) -1.4 (-1.8,-0.9)
Finland 0.9(04,1.3) 1.8 (0.9, 2.6) 1.7 (0.8, 2.4)
Iceland 0.8 (0.0, 1.6) 2.1(-0.1,4.1) 3.1(-0.2,6.2)
Ireland 1.2 (0.8, 1.4) 2.6(1.9,3.3) 4.2 3.0,5.2)
Norway 0.6 (0.2,0.9) 1.9(0.7,3.1) 32 (1.1,5.1)
Sweden 0.3(0.2,0.4) 0.9 (0.5,1.2) 1.4 (0.9, 1.9)
UK 0.4 (0.3,0.4) 1.2(1.0,1.4) 2.1(1.6,2.5)



Country/area 1.5°C 2°C 3°C
Overall 0.8 (0.6t0 0.9) 1.7(1.2to0 2.1) 2.6 (0.9, 3.5)
South-eastern Asia

Philippines 0.8(0.3,1.4) 1.9 (0.7, 3.1) 4.3 (0.3,6.3)
Thailand 0.9(0.5,1.4) 2.0(0.9,2.9) 3.1(0.3,4.7)
Vietnam 1.0 (0.5, 1.8) 2.8 (1.3,5.1) 5.1(2.5,7.8)
Sub-Saharan Africa

South Africa 0.5(0.4,0.7) 1.3 (0.9, 1.5) 2.4 (-0.1,3.2)
Reunion 0.3 (-0.1,0.5) 0.6 (-0.4,1.3) 1.7 (-2.8, 3.5)
Southern Asia

Iran 0.6 (0.3,0.9) 2.2(1.1,3.2) 4.4 (2.3,6.2)
Southern

Europe

Cyprus 1.0 (0.4, 1.6) 2.6 (1.0, 3.8) 4.4 (1.7,6.6)
Greece 0.1 (0.0,0.1) 0.5(0.3,0.7) 1.2 (0.7, 1.7)
Italy 0.1 (0.1,0.1) 0.7 (0.5,0.9) 1.9 (1.3,2.4)
Malta 1.3 (0.6, 1.9) 2.6 (1.2,3.7) 3.0(1.4,4.4)
Portugal 0.2 (0.1,0.2) 0.9 (0.6, 1.1) 1.9(1.4,2.4)
Spain 0.0 (0.0, 0.0) 0.9 (0.6, 1.3) 2.5(1.5,3.4)
Western Asia

Israel 0.8 (0.3, 1.3) 1.9 (0.6, 3.1) 3.1(1.0,5.0)
Kuwait 2.7 (0.6, 4.6) 5.9(1.2,10.0) 8.4 (1.6,13.9)
Western

Europe

France 0.3(0.3,0.4) 1.5 (1.1, 1.8) 2.3(1.8,2.8)
Germany 0.2(0.1,0.2) 0.5 (0.3, 0.6) 0.8 (0.5, 1.0)
Netherland 0.6 (0.4, 0.8) 1.3 (0.8, 1.7) 1.4(1.0,1.9)
Switzerland 0.5(0.2,0.7) 1.3 (0.5, 1.9) 2.0 (0.9, 3.0)
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