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High demand sent power prices in the UK up 5% in one day.

Across the Channel, things have been even more volatile. Europe’s heat wave has
reduced France’s available nuclear power, as the river water used to cool nuclear
plants became too hot to be effective.

As a result, day-ahead baseload power prices settled at 610 euros per megawatt-
hour — about 10 times higher than prices from 2017 to 2021.
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The incidence of electrical grid failure or “blackout™ events Is increasing
all around the world

In USA, since 2015, when the U.S. Energy Information Administration
commenced monthly reporting on major blackout events ,the number
of such events nationwide has more than doubled, increasing by 151%
between 2015—16 and 2020-21

In June of 2021,electrical grid failures because of a very high intensity
heat wave In in the Pacific Northwest zone of USA resulted In at least:

- 600 excess deaths,
- 3500 emergency hospital visits, and
- Loss of electricity to tens of thousands of citizens In the area.

How Blackouts during Heat Waves Amplify Mortality and Morbidity Risk Brian Stone, Jr.,* Carina J. Gronlund, Evan Mallen, David
Hondula, Marie S. O'Neill, Mayuri Rajput, Santiago Grijalva, Kevin Lanza, Sharon Harlan, Larissa Larsen, Godfried Augenbroe, E. Scott
Krayenhoff, Ashley Broadbent, and Matei Georgescu, Env Research and Technology, 2023
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Pollutants "bake" together in
direct sunlight forming ozone.

Ozone is toxic and an oxidant affecting the human respiratory and
cardiovascular systems.

The expected future increase of the ambient temperature Is expected to
further increase the concentration of the ground level ozone and the
frequency of future severe ozone episodes, as well as the concentration
of other pollutants.

It Is estimated that the frequency of severe ozone episodes in four
Canadian cities may increase up to 50% by 2050 and 80% by 2080.



Urban overheating obliges utilities to operate power plants for an extended
period to satisfy the peak electricity demand

Increased operation of thermal power plants significantly rises the

emissions of pollutants and increases the concentration of secondary
pollutants like the ground level ozone.

Each degree of temperature rise in the Eastern United States during
the period between 2007/-2012, resulted in a rise by:

3.35%/°C £0.50%/°C of the SO, emissions,
3.32%/°C £0.36%/ °C rise in CO, emissions, and a
3.60%/°C £0.49%/°C increase in NOy emissions.

It is predicted that in 2050 the corresponding NOx emissions may
increase by 16%, and the SO, emissions by 18%.

M. Santamouris, “Recent progress on urban overheating and heat island research. Integrated assessment of the energy, environmental, vulnerability
and health impact. Synergies with the global climate change,” £nergy Build., vol. 207, 2020
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THE INABILITY TO MEET HOME ENERGY NEEDS DUE TO INCOME AND RISING FUEL PRICES.

g

15% OF UTILITY CONSUMERS ARE IN FUEL POVERTY. .
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Low-Iincome population lives in deprived urban zones with high overheating. Urban
Overheating results in high mortality, energy cost and discomfort.

Overheating affects the urban socioeconomic and biophysical vulnerability and has a
serious impact on low-income population.

Vulnerable population lives in districts of disproportionately high UHI intensity, excess
heat stress, higher risk of heat related mortality and significant socioeconomic
vulnerability

A significant correlation between exposure to extreme heat and the socioeconomic
vulnerability exists for several cities resulting in almost twice the mortality risk in the
deprived districts.

Vulnerable population lives in buildings of considerably lower thermal quality. Extreme

indoor temperatures, 35-40°C, are recorded during extreme events in low-income
houses.

Only 2% of the necessary cooling load is covered by low-income population

In Portugal, while in Greece the cooling cost for low-income households Is
approximately double the average cost.
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Rich experimental data exist in the developed countries regarding the
indoor environmental quality of low-income houses during the period
of high ambient temperatures.

Continuous measurements of the indoor ambient temperature and
COZ2 concentration, are performed in 110 low-income buildings in
Western Sydney and rural NSW, for about 12 months.

It Is found that during the summer period and not during a heat wave, indoo
temperature was close to 40 C.

In parallel, the indoor concentration of CO2 was up to 4 times higher than
the threshold acceptable levels.

During the winter period, indoor temperature was as low as 5- /7 C.

Shamila Haddad, Riccardo Paolini, Afroditi Synnefa, Lilian De Torres, Deo Prasad, Mattheos Santamouris : Integrated assessment of the
extreme climatic conditions, thermal performance, vulnerability, and well-being in low-income housing in the subtropical climate of
Australia, Energy and Buildings, 272, 112349, 2022
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Temperature in cities is highly heterogeneous and affects the intra-city mortality

EXPOSURE TO IGH AMBIENT TEMPERATURES 15 A SERIOUS HEALTH HALARD
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When exposed to temperature beyond a certain threshold, the human
thermoregulation system cannot offset the impact of extreme heat resulting in
Increased global mortality and morbidity

Heat related morbidity and mortality caused by the local climate change, is highly
alarming, and it seems to be one of the current and future peak scientific topics .

Elderly is the most vulnerable population group

Those with preexisting health problems like respiratory, cardiovascular, or mental
health problems

Those using medication that affects thermoregulation, and

Those ‘lacking in economic assets and access to public support systems, with
diminished physical or cognitive capacities to respond to warnings and missing
strong and enduring social support systems like social 1solated people, and those
living In hazardous places’

According to the existing epidemiological records almost 59,114 people passed away
between 2000 and 2007/ during 52 extreme heat events around the world
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Numerous studies have revealed critical associations between

temperature extremes, and mental iliness
Three types of climate-related events (acute, subacute, and long-

lasting changes) on mental health are identified. Extreme heat
events that occur in summer could pose a serious risk to human

mental conditions.

Meta-analysis showed that heatwaves and extreme high
temperatures were associated with higher risk of schizophrenia,

mood disorders, neurotic disorders

A strong assoclation between increases apparent temperature

and elevated risk of Mental Behavioral Disorders.
A 99th percentile high temperature was associated with
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© Increased schizophrenia risk

Outcome Measures
D.Li et al: Climatic and Meteorological Exposure and Mental and Behavioural Health. A systematic Review and Metanalysis

Science of the Total Environment, 2023.




Recent research found that labour supply and human productivity may decrease up to
60% when ambient temperature exceeds 30-35C
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Recent research found that labour supply and human productivity may decrease up to
60% when ambient temperature exceeds 30-35C

Graff Zivin, J. & Neidell, M. Temperature and the allocation of time: Implications for climate change. J. Labor Econ. 13, 1-26 (2014).



Towards Urban Climate Change Transition — Voluntary Urban Warming Market Development

Boosting Sustainable Urban Investments

To accelerate urban cooling and finance urban heat mitigation and adaptation it is critical to
value urban overheating with liquidity. The development of a voluntary Urban Warming
Market could bring urban mitigation and adaptation investments sooner to the market and
make them more affordable.

The scheme will bring new sustainable urban business, will boost profits and will skyrocket
the investment of new green capitals in cities.
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