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The Euro-Mediterranean Center on Climate Change (CMCC)

REgional Models and geo-Hydrological Impacts
§ Assessment of inequalities looking at high-resolution
climate data and vulnerabilities associated with
socioeconomic factors and the built environment.

§ Research aimed at identifying risk assessment
determinants for different sectors and systems.

Impacts on Agriculture, Forests and Ecosystem
Services
§ Consultant for international negotiations, supporting
the Ministry of Ecological Transition (MiTE, IT) for issue
related to ADAPTATION to climate change.

https://www.cmcc.it/it/research/divisioni-di-ricerca/regional-models-and-geo-hydrological-impacts
https://www.cmcc.it/it/research/divisioni-di-ricerca/impacts-on-agriculture-forests-and-ecosystem-services


BACKGROUND OF MY RESEARCH

URBAN POPULATION

POPULATION GROWTH

IMPACTS of CLIMATE CHANGE

SOCIAL INEQUALITIES

Source: IPCC (2022)



URBAN POPULATION GROWTH
POPULATION INCREASE BY 2050

"While city life continues to offer many opportunities, including potential access to
better health care, today's urban environments can concentrate health risks and
introduce new hazards.” Sarah Louise Barber – Center for Health Development, WHO

Source: https://worldmapper.org

https://worldmapper.org/


HEALTH, TEMPERATURES AND SOCIAL-INEQUALITIES

Source:https://www.ipcc.ch/report/ar6/wg2/downloads
/report/IPCC_AR6_WGII_SummaryForPolicymakers.pdf

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_SummaryForPolicymakers.pdf


INEQUALITY AND CLIMATE CHANGE VICIOUS CYCLES

Source: Islam et al. (2017)



EPIDEMIOLOGY OF TEMPERATURE-RELATED MORTALITY

Italy holds the upper-most heat-related effects on daily mortality considering hot
temperatures and these impacts are projected to increase consistently in the future due
to climate change.

Source: Gasparrini et al. The Lancet (2015)



MY (PhD) RESEARCH ACTIVITIES:



HEAT-HEALTH NEXUS – INEQUALITIES – URBAN CONTEXT

https://doi.org/10.1016/j.uclim.2020.100676 https://doi.org/10.1186/s12940-020-00667-x  https://doi.org/10.1016/j.envres.2022.114082 

https://doi.org/10.1016/j.uclim.2020.100676


The heat-health nexus in the urban context: 
A literature review exploring the socio-economic vulnerabilities and built environment characteristics 

AIM
Identify demographic and socio-economic
factors as well as factors in the indoor and
outdoor environment that contribute to
increase/decrease the vulnerability of individuals
to extreme temperatures.

FINDINGS
Results demonstrated a heterogeneous spatial
distribution of case studies and variables and
highlighted different aspects related to the
climate hazards, the vulnerabilities factors as
well as the enhanced exposure variables
worldwide.

https://doi.org/10.1016/j.uclim.2020.100676

https://doi.org/10.1016/j.uclim.2020.100676


The heat-health nexus in the urban context: 
A literature review exploring the socio-economic vulnerabilities and built environment characteristics 

(i) Mental and Physical Health

(ii) Demographics

(iii) Social status

(iv) Economic status

4 distinct categories 
of determinants

2 Enhanced Exposure 
determinants i. INDOOR

ii. OUTDOOR

…

… …

https://doi.org/10.1016/j.uclim.2020.100676

https://doi.org/10.1016/j.uclim.2020.100676


The heat-health nexus in the urban context: focus on GENDER
• With regard to the demographic category, about the majority of the

analysed paper (90%) introduced the concept of age differentiation and
gender differences.

• Women live longer and die older than men, therefore gender and age are
here interlinked.

https://doi.org/10.1016/j.uclim.2020.100676

• By looking at gender, most of the case studies highlighted how females were found at higher risk in respect to
males during heatwaves.

This discrepancy may arise from differences in response to thermal stress due to physiological characteristics in body 
temperature regulation as well as pre-existing socio-demographic characteristics in the inhabited 

society, such as the lower social condition that characterises elderly women, which often live alone due to longer 
life expectancy compared to men. 

https://doi.org/10.1016/j.uclim.2020.100676


EMPIRICAL STUDIES: CITY OF TURIN

Convention Permitting Model

Global Climate Model (GCM)

Regional Climate Model (RCM) Turin (45°6′ 58′′ N and 7°44′ 33′′ E) is located in
the north-west part of Italy and it is the fourth largest
Italian urban areawith a population of 860.000 inhabitants.

+ 0.16°C per decade
UERRA MESCAN-SURFEX
≃5.5 km resolution

VHR-REA_IT Dataset
≃2 km resolution



Social inequalities in heat-attributable mortality in the city of Turin, northwest of Italy:
a time series analysis from 1982 to 2018 

AIM
To investigate the association between daily
temperatures and mortality in summer in the city of
Turin for the period 1982–2018 among different social
and demographic groups such as sex, age, educational
level, marital status and household occupants.

FINDINGS
The effect of heat on mortality largely varied by each
analysed category, with higher RRs for women, the
oldest, and among those who lived alone. In regard to
education, the highest RR for men was observed among
higher education levels, while for women were higher
for the lower educational level.



Evolution of temperature-attributable mortality trends looking at social inequalities: 
An observational case study of urban maladaptation to cold and heat

37 YEARS 
TIME-SERIES ANALYSIS

1982 2018

AIM
To investigate trends in cold- and heat-
attributable mortality risk and burden
by sex, age, education, marital status, and
household occupancy.
(i.e., adaptation or mal-adaptation?).

FINDINGS
The overall increase in cold- and heat-
related mortality risk suggests a
maladaptation to ambient temperatures in Turin.



Evolution of temperature-attributable mortality trends looking at social inequalities: 
focus on GENDER
§ Our analysis demonstrated how - despite the considered subperiod -

women are characterized by greater risks under hot and cold conditions
in respect to men.

§ This result may also relate to the fact that most of the population over
the age of 85 is composed by women, who in Italy have a longer life
expectancy.

§ Since the death records referred to the past decades, it is reasonable to
assume that women have been generally characterized by lower level
of education and higher level of isolation, given the more advanced age
at which they died.



CLIMATE CHANGE, EXTREME WEATHER EVENTS and WOMEN



United Nation Framework Convention on Climate Change

June 2022

https://unfccc.int/documents/494455

https://unfccc.int/documents/494455
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