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Introduction 
 
According to a Synthesis Report published in 
2014 by the Intergovernmental Panel on Climate 
Change, human influence is the most important 
cause of observed global warming since the mid-
20th century (1). Warming has more than dou-
bled the probability of heat waves and increased 
heat-related human mortality. There are various 

definitions for heat wave. According to the defi-
nition of The World Meteorological Organiza-
tion, it is called heat wave when five or more 
consecutive days of prolonged heat occur and the 
daily maximum temperature is higher by 5 °C 
than the average temperature between 1961 and 
1990 (2). French meteorologists define heat wave 
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as a period during which the maximum tempera-
ture exceeds 30.0°C (3). The Korea Meteorologi-
cal Administration defines it as a period during 
which the maximum temperature of the day 
reaches 33°C or higher. 
As the Chicago heat wave of 5 days, July 12-16, 
1995, caused 739 deaths, the heat wave that oc-
curred from the end of the last century caused 
considerable human loss (4). During the first two 
decades of the 21st century, heat waves occurred 
more often in wider areas of the globe than the 
last century. The 2003 European heat wave had a 
major impact on the increase of human deaths 
and precipitated subsequent introduction of pub-
lic health policies. This was especially apparent in 
France, where there were nearly 15,000 excess 
deaths (5). The French government has been re-
sponding to the problem by the National Heat 
wave Plan from the following year. Paris fol-
lowed the Plan at the local level in providing 
remedies in the public health domain. In addi-
tion, the city implemented various urban and so-
cial policies to respond to the climate crisis and 
achieve sustainable urban development. 
In the summer of 2018, heat waves were reported 
in many parts of Europe, North America and 
Asia (6). It was especially pronounced in South 
Korea, where Seoul reached the highest tempera-
ture since the meteorological observations began 
in 1907 (7). Korea had been taking various na-
tional and local countermeasures since the mid-
2000s following the global trend to overcome the 
climate crisis, which had been accelerated since 
the European experience of the heat wave in 
2003. The 2018 heat wave escalated health risks 
and sparked discussions in Korea about the ef-
fectiveness of these responses. As a result, heat 
wave response and prevention efforts began to 
develop more systematically. 
There are many studies on the heat wave and 
heat illness in both France and Korea. What 
draws our attention more are the studies related 
to the fields of public health – not specific stud-
ies in the fields of climatology, environmental 
science, or pathology – especially on crisis man-
agement and public health before and after the 
severe heat waves. Lagadec, critically analyzing 

the French heat wave response in 2003, empha-
sized that the experience of this response resulted 
in the demand for preparations for new crises (8). 
Poumadère et al. analyzed how the French heat 
wave in 2003 was resulted from the association 
of natural and social factors (9). Yang & Yoon 
reviewed the performance and efficiency of 
Seoul’s heat wave response policy in 2017, one 
year before the 2018 heat wave in Korea, based 
on the number of heat-disease patients and medi-
cal expenditure (10). There are also comparative 
studies in response to heat waves. Kovats & 
Kristie compared various European countries 
and examined the relationship between heat 
waves and public health focusing on the heat 
health warning systems (11).  
Despite the major studies, a comparative analysis 
of the impact of the heat wave in France in 2003 
and in Korea in 2018 on the development of 
public health policies has not yet been conducted. 
Therefore, this study intends to analyze the pro-
cess of establishing a response and prevention 
system for heat-illnesses in Paris and Seoul after 
the major heat waves. This analysis may provide 
some insights for expanding the scope of urban 
public health in the era of climate crisis. 
 

Methods 
 
First, the level of heat waves in Paris and Seoul 
for those years was confirmed through meteoro-
logical data from France in 2003 and South Ko-
rea in 2018, respectively, and official statistics on 
heat illness patients and excess deaths were re-
viewed. Next, the results and limitations of the 
French and Korean governments in response to 
heat waves were compared and reviewed through 
public documents. In addition, the strengthening 
and expansion of public health domain for the 
prevention of heat-related illness was analyzed in 
relation with the efforts to respond to the climate 
crisis. The comparative methodology may con-
firm the universality of the problem as well as the 
contextual awareness of individuality. Compara-
tive analysis of the cases of response to and pre-
vention of heat waves and heat illnesses in Paris 
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in 2003 and Seoul in 2018 may deepen the con-
textual and universal understanding of the expan-
sion of public health policy orientation in the era 
of climate change. 
 

Results and Discussion 
 
According to an analysis by Météo France, Paris 
has experienced in August 2003 a period of un-
precedented heat wave since the beginning of the 
collection of weather data in 1873. The highest 
minimum (night) temperature record was reached 
on the 11th and the 12th, August 2003, of 25.5 
°C. In addition, the 2003 heat wave was charac-
terized by nine consecutive days of maximum 
temperature above 35°C, while in 1911, the pre-
vious highest record, there were no more than 
five consecutive days exceeding 35°C. From Au-
gust 1st to the 5th, 2003, the temperature gradu-
ally increased from 24.8°C to 37°C, then main-
tained at 36-37°C from the 5th to the 13th, and 
thereafter, the temperature rapidly decreased to 
28°C on the 16th of August (12, 13). 
This heat wave was accompanied by a high ex-
cess mortality. During the 20 days from August 
1st, 2003, when the death rate began to increase, 
to the 20th, when the average temperature of the 
preceding years was recovered, the number of 
deaths was 41,621. The average number of deaths 
during the same period in the three preceding 
years was 26,819, so the excess death numbered 
14,802. IIe-de-France, including Paris, recorded 
the highest number of deaths among the 20 re-

gions of France, with 8,506 deaths and 4,866.9 
excess deaths, 32.9% of the total excess deaths. 
In Paris, the death toll was 1,910 and the number 
of excess deaths was 1,066.9, 7.2% of the total 
excess deaths. The first report submitted to the 
Minister of Health on September 25th, 2003, fo-
cused on quantifying this excess mortality and 
identified its main characteristics: the excess mor-
tality observed from the age of 45 was significant, 
increasing with age: +20% among people of the 
age of 45-54, +40% in people of the age of 55-
74, +70% in the elderly people of the age of 75-
94, and +120% in people aged 95 yr and over (5). 
As Table 1 shows, in addition to the causes di-
rectly related to heat, very pronounced excess 
mortality and a steep rise (+80 to +100%) are 
observed for diseases of the respiratory system, 
nervous system, mental disorders, and infectious 
disease. Periods of heat wave are conducive to 
the occurrence of heat-related pathologies (14). 
Because of the environmental and personal fac-
tors and living and working conditions as listed in 
the following, some people are more at risk of 
developing these pathologies: old age, loss of au-
tonomy (people confined to bed or armchair) and 
the person’s inability to adapt their behavior to 
the heat, Parkinson’s disease, dementia, cardio-
vascular diseases and sequelae of cerebrovascular 
accident, obesity, malnutrition, taking certain 
medications, habitat particularly poorly adapted 
to heat, in particular the housing on the top floor, 
the absence of accessible cool or air-conditioned 
place, and the absence of habitat itself.

 
Table 1: Main Medical Causes of Death during the 2003 Heat wave in France 

 

Medical cause Death 
(1~20 Aug 2003) 

Death average 
(former 3 years) 

Dehydration, heatstroke, hyperthermia 3468 163 
Cardiovascular illnesses 10790 7786 
Cancer 8959 8026 
Diseases of the respiratory system 2834 1469 
Diseases of the nervous system 2042 1042 
Mental disorders 1650 902 
Diseases of  the Digestive System 1546 1246 
Endocrine and nutritional diseases 1470 850 
Infectious diseases 1017 534 
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According to the World Meteorological Organi-
zation, during the summer of 2018, heat waves 
affected Northern Europe, Middle East, North 
Africa, Australia and East Asia. South Korea was 
also seriously affected breaking both the overall 
national record (41.0 °C), and the city record for 
Seoul (39.6 °C) (6). According to the data from 
Korea Meteorological Administration, 31.4 days 
of heat wave was recorded in Korea in 2018. 
Tropical nights, nights from 6pm to 9am next 
morning that reach 25°C or above, counted 17.7. 
From 2011 the Korea Centers for Disease Con-
trol and Prevention (KCDC) operated the heat-
related illness surveillance system to monitor heat 
stroke, heat exhaustion, heat cramps, heat synco-
pe, and heat oedema due to the heat wave in 521 
hospitals. According to the KCDC Annual Re-
ports produced based on individual hospital re-
ports, as shown in Fig. 1, 4,526 heat disease pa-
tients, among which 48 died, were reported be-
tween the 20th, May and the 10th, September 
2018 (7).  

In 2018, heat disease patients increased by four 
times and death by 4.5 times than the average of 
preceding 7 years. Patients numbered 4,526 in 
total: heat exhaustion 2,502 (55.3%), heat stroke 
1,050 (23.2%), heat cramps 518 (11.4%), heat 
syncope 314 (6.9%), others 142 (3.1%). All 
deaths were caused by heat stroke. 34 elderly 
aged 65 years and above died and reached 70.8% 
of the total deaths. The number of patients in 
their 50s was the highest counting 986 (21.6%), 
followed by the 60s, 718 (15.9%), 40s, 702 
(15.5%), 70s, 589 (13.0%), over 80, 507 (11.2%), 
30s, 502 (11.0%), 20s, 371 (8.19%), and under 20 
151 (3.33%). Spatially, among 17 regions (com-
prising 8 metropolitan cities) in Korea, Gyeonggi-
do, surrounding region of Seoul, recorded the 
highest number of patients, counting 937 
(20.70%), followed by Seoul, 616 (13.61%). 
Number of deaths in Gyeonggi-do and Seoul 
were 5 and 4, respectively. 

 

 
 

Fig. 1: Heat illness cases by year in South Korea 

 
The experience of catastrophic heat waves sug-
gested that it is necessary to strengthen strategies 
and policies to prevent the negative health im-
pacts of the heat waves. The report submitted to 

the National Assembly in France on September 
24th, 2003, introduced 35 lessons learned from 
the health and social crisis triggered by the heat 
wave (12). The main points are the following: to 
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better understand environmental health risks hav-
ing a view to climate change; to develop the re-
search in relation between climate and public 
health; to consider the specificities of vulnerable 
populations in public health programs; to con-
duct regular information campaigns preventive of 
the consequences of high heat in order to pre-
vent, anticipate, alert and inform health crises; to 
develop and disseminate protocols for the care of 
the elderly; to set up a weather warning system; 
to conduct revisions on the administrative organ-
ization; to institute local solidarity plans; and for 
the elderly to introduce the home help services, 
enlarge the financial support, and provide cooling 
system in residential facilities in terms of improv-
ing the medical-social sector. The report showed 
that the health crisis caused by heat wave was not 
simply a pathological problem but a problem that 
was closely related to the socioeconomic vulner-
ability. 
The French government introduced the National 
Heat Wave Plan in May 2004. The Plan specified 
the national environmental and health surveil-
lance system, the national organization plan for 
the alert, standard information messages for the 
different populations at risk. The Plan presented 
measures to reduce the risks of heat wave: in-
forming the various populations at risk, training 
the professionals in charge of them and improv-
ing the organization and equipment in retirement 
homes and health establishments to provide suf-
ficient staff and means of cooling. This plan was 
a systematic response to the three requirements 
(Identifying isolated people at risk, Responsibility 
for the alert, and Solidarity) that were raised after 
the heat wave experience in 2003. The Plan in-
cluded four progressive levels of action. Vigilance 
(level 1) June 1st – September 30th; Alert (level 
2): mobilization of health and social services; In-
tervention (level 3): implementation of health and 
social measures; Requisition (level 4): taking of 
the crisis beyond the health and social field. 
There also followed the establishment of an in-
terministerial heat wave committee, measures to 
improve geriatric care, and measures for home-
less people (14). 

The four levels were revised for better efficiency 
in 2013 as the following: level 1 – seasonal watch 
(green vigilance card), level 2 – heat warning (yel-
low vigilance card), level 3 – heat wave alert (or-
ange vigilance card), level 4 – maximum mobili-
zation (red vigilance card) (15). Heat wave as 
strong as the one in 2003 did not occur since the 
National Heat Wave Plan was introduced, but 
there were many cases of heat waves in the dura-
tion of the 2010s, and the heat wave in 2015 
brought significant health consequences and an 
excess mortality of 3,300. 
Therefore, a long-term response to the climate 
crisis was required as much as the social attenua-
tion of hazards. In 2005, Paris signed the Charter 
of European Sustainable Cities and Towns to-
wards Sustainability, and in 2007, the Council of 
Paris adopted the Paris Climate Plan. It manifest-
ed the will of the city to provide a direct response 
to the problem through the development of a 
fully-fledged policy. This Plan aimed to reduce 
greenhouse gas emissions in the Parisian territory 
by 75% in 2050 than 2004. The action plan con-
cerned housing, urban planning, resource man-
agement, etc. In chapter 6 of the Plan (‘strategy 
for adapting the territory of Paris to climate 
change’) Heat Wave Plan was included (16). The 
2018 version of the Paris Climate Plan took as 
the initiative a carbon neutral and 100% renewa-
ble energy city, a resilient city that ensures the 
quality of its living environment, and a city de-
signed as an ecosystem. Together with energy, 
building, urbanism, air purification, biodiversity, 
by 2030, at least 300 cooling islands and routes 
were to be created or made accessible to the pub-
lic in Paris in preparation to the heat wave (17). 
In Korea, the National Emergency Management 
Agency first established a heat wave counter-
measure plan in 2005, and since 2006, the Minis-
try of the Interior and Safety has implemented 
comprehensive heat wave measures every year. 
Since 2008, special weather alert measures for 
heat waves have been implemented, and text 
messages of heat wave warnings and action tips 
have been sent to the public through the mobile 
phone emergency text message service. The heat 
wave forecast consisted of four levels of warning: 

http://ijph.tums.ac.ir/


Hong et al.: Expanded Orientation of Urban Public Health Policy in the Climate Change … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      1466 

attention, caution, alert, and severe. Since 2011, 
the heat-related illness surveillance system has 
been operated based on the heat wave prevention 
rules jointly established by the KCDC and Pre-
vention and the Korean Society of Emergency 
Medicine. The number of sun shelters on side-
walks and public cooling centers, first installed in 
Seoul in 2013, also gradually increased in number. 
This series of measures to counter the heat wave 
produced positive results in preventing heat-
related illnesses in areas with a high proportion of 
elderly and low-income populations in Seoul.  
The comprehensive measures for heat waves 
prepared in May 2018 suggested 15 implementa-
tion directions in the following four areas: estab-
lishing a pan-government response system for 
heat waves; creating a safe living environment 
from heat waves; preventing damage to facilities 
and properties; improving public awareness and 
building infrastructure. This included expansion 
and strengthened management of the cooling 
centers – after the action, 45,284 were in opera-
tion including 3,234 in Seoul, which is a 5.5% 
increase from the year before. Public health per-
sonnel, senior caregivers, social workers, and civil 
servants were active adding up to 145,384 people 
(18). Comprehensive measures from the govern-
ment and the Seoul city contributed to reducing 
the number of heat-related diseases and deaths in 
South Korea in the summer of 2018. Neverthe-
less, the health crisis and the loss of life was large 
compared to the previous ones, so the limits of 
response to the heat wave were reconsidered. 
Unlike previous reports that focused on the oc-
currence of heat waves and direct damage to 
people and material, reports that recognized heat 
waves as environmental and social disasters and 
articles emphasizing the need to establish more 
systematic heat wave response governance ap-
peared frequently in the media.  
The Seoul Institute released a policy report evalu-
ating Seoul’s heat wave measures at the end of 
August. Here, the inefficiency of the cooling cen-
ter in both operation and management and the 
difficulty in establishing cooperative governance 
among the government, local governments, med-
ical community, and civil society were pointed 

out as critical problems. In addition, the result of 
the opinion poll, the first heat wave response pol-
icy that Seoul citizens wish to improve was intro-
duced: lowering electricity rates for sufficient use 
of air-cooling devices (54.9%); expanding out-
door shade spaces and shade screens (47.7%); 
improving cooling centers (41.9%); expanded 
support for the vulnerable (37.5%), etc. (19). 
The Seoul city established a five-year climate 
change plan (2017-2022) in 2017 with the vision 
of a ‘climate safe city with low carbon’. Here, 
climate change adaptation activities were speci-
fied, and responses to heat waves included ex-
pansion of cooling centers, expansion of cooling 
fog facilities, strengthening of health manage-
ment for the underprivileged, and strengthening 
the protection and support for flop house dwell-
ers and homeless people (20). The emphasis was 
placed on supporting the socially and economi-
cally disadvantaged class whose daily life will be-
come more difficult due to the climate crisis. 
From a long-term perspective, however, linking 
the city’s sustainability policies to respond to the 
climate crisis and responses to heat waves was 
somewhat insufficient. 
 

Conclusion  
 
The capitals of France and South Korea, located 
on the opposite sides of the Eurasian continent, 
have been responding to public health risks 
caused by heat waves since the mid-2000s. This 
response was further systematized after experi-
encing severe heat waves in France in 2003 and 
in South Korea in 2018. Comparing the respons-
es, it is possible to conclude that the weather 
warning system, solidarity, and support activities 
for the vulnerable are very similar, but Seoul is 
observed to be better organized than Paris in the 
operation and management of cooling centers 
and sun shelters on the streets. Paris is active in 
responding to the public health risks posed by 
heat waves by linking them to a more compre-
hensive and long-term climate crisis. Heat waves 
are expected to increase further in the course of 
this century due to climate change. The direction 
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of public health in the era of climate crisis is ex-
pected to become more diverse and closely relat-
ed to sustainable development by synthesizing 
medical, socioeconomic and environmental as-
pects. 
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