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Urban adaptation to the consequences of climate 
change, that is, to minimize the effect of the urban 

heat island (UHI) through the use of new 
pavementsthat reduce both the surface 

temperature and the ambient temperature, which 
contributes to a better quality of the life and well-

being of people.

άTopic - objectiveέ



άUrbanheat islandeffect- UHIέ

The temperature in the urban center is 4-5 ° C higher than the 
surrounding areas, especially late-night. "Nighttime heat waves"
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άGlobal warming of the cityέ

ÁThe solar energy impinges on the 
surfaces.

ÁPart of solar energy is reflected, the 
rest is absorbed by the surfaces.

ÁThe energy absorbed is emitted by 
convection to the atmosphere as 
thermal radiation.

ÁThe air is heated, increasing the 
ambient temperature.
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Thesolar reflectance-SR = Reflectedsolar energy / Incidentsolar energy

ÁIt oscillates between 0 for the surfaces without reflectance, up to 1 for the 
surfaces of total reflectance. 

ÁYou can also give the values as a percentage.
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ά{ƻƭŀǊ reflectanceor albedo - SRέ

SOLAR REFLECTING SCALE

Total absorption Total reflectance

If there is high solar reflectance, the surface of the pavements are cooled



άCauses of urban heat island effectέ
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ÁThe population has gone from being rural to living in urban 
areas.

ÁChanges between urban and rural life habit.

RURAL AND URBAN POPULATION BETWEEN 1950 AND 2050
P

O

P

U

L

A

T

I

O

N

M

I

L

L

I

O

N

S

URBAN

RURAL



άCauses of urban heat island effectέ
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For the construction of the cities, green and humid rural surfaces 
are replaced by other surfaces that are made of materials of lower 

solar reflectance such as asphalt, concrete, etc.

The urban surfaces absorb more solar energy than rural areas

The urban surfaces increase its temperature



άConventional urban pavementsέ
ÁThe pavements surfaces in the 
cities can be majority.

ÁThe traditional pavements absorb 
90% of incident solar energy. They 
have low solar reflectance.

ÁThe surface temperatures are 
close to 70 ºC. This has as a 
consequence, the T ª ambient 
increases.
ÁThe urban heat island effect is 
aggravated.
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άMitigation of heat island effectέ

Implementation of pavements that reflect the incident solar 

energy as much as possible. Pavements of high Solar 
Reflectance -SR.
Surface Tº reductions Ambient Tº reductions

Benefits

ÁEnergy savings in air conditioning.
ÁEnergy savings in the consumption of public lighting.
ÁEnergy savings in the consumption of public lighting.
ÁImprovement of the comfort and health of pedestrians.
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“Behavior of reflective pavements”
Lawrence Berkeley (LBNL) National Energy Laboratory, Heat Island 
Group. 

Pavements
With SR > 40
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Surface temperature 
reduced by 10-12 ºC

Ambient temperature
redicedby 1-2 ºC

Slowing of 
photochemical 
reactions "smog 

formation"

Tropospheric 
ozone decreased 

by 5%

SOLAR REFELCTANCE ςSR ςMORE THAN 40

CO2 (10 Tm/100 
m2/año), NOX and 
COV,slevelslower

Savings in 
energy 

consumption

The energy 
demand will be 

reduced

The 
buildings 
will save 
annually 
5kWh/m2

in A/A

Street lighting devices 
will save between 5-

30% of energy
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•Total projets budget 1.359.221 ϵ
•EU financial contrubutions requested 730.898 ϵ
•Start date: Octubre de 2017
•Expected end date: Septiembre de 2020
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“Project Data”



• Mitigate the urban heat island effect.

• Reduce the surface temperature and ambient
temperature of the area.

• Achieve energy savings in the urban areas.

• Reduce air pollution.
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Objectives and scope



• 24.000 m² of the cool pavement installed in the city of Murcia.

• The pavement albedo – SR is expected to 40 in the cool pavement.

• The surface temperature will decreases by 10 ºC.

• The ambient temperature will decreases by 1,5 ºC.

• Refrigeration and street lighting devices will save between 5-30% of energy.

• A mathematical model to predict the effect of the innovative pavement
implementation in other urban areas.

• Awareness increase about the UHI effect and the need to adapt to climate change in
cities.
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“Expected results”



άPartnersέ
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THANK FOR YOU ATTENTION

https://heatlandlife.eu/

https://www.facebook.com/Heatland-life-978806235600343/

@HeatlandL
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