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SPATIAL PATTERN OF UHI

Urban temperature modification presented by urban heat island (UHI):

-area of higher urban temperatures compared to those in surrounding (non-

urbanized) areas

UHI intensity  =  ΔTu-r



SPATIAL PATTERN OF UHI

Acceleration of urbanization: 
- 17-18th centuries − large development of European settlements − onset of 

industrial revolution

- first part of 20th century − striking American development

- last decades − development of different agglomerations worldwide   

Angglomeration

of Ruhr-area



SPATIAL PATTERN OF UHI

- Luk Hauard, chemist and meteorologist – 1820 firstly noticed the differences in air 

temperature

- 1958, start to use UHI term

World and urban population 

growth between 1950 and 2020 



LAYERS IN THE URBAN ATMOSPHERE

UCL – Urban canopy layer:

-air among the buildings

- its height - average building height

- its pecularities - governed by micro-scale processes

UBL – Urban boundary layer:

-its basic - near the roof level 

- its pecularities - governed by the general urban surface

- its height - depended on the roughness conditions significantly



SPATIAL PATTERN OF UHI

Characteristics of urban areas: 
- huge population concentration in the small area

- air pollution: water vapour, gases, smoke and other solid pollutants released by 

heating, traffic and industrial processes

- anthrophogenic heat production: heat produced by human activities (industry, 

traffic, heating) and realesed into the environment  

- urban roughness (thermal modifications and reduced sky view factor)



SPATIAL PATTERN OF UHI

UHI intensity

Spatial pattern of UHI along a cross-section (AB) and its horizontal structure 



SPATIAL PATTERN OF UHI

Nocturnal surface temperature pattern (Szeged, 14.08.2008)  

Nocturnal UHI intensity distribution 

(Szeged, 25.03.2003)
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2014.08.29-30.

UHI
Cooling rates



1 hour before sunset – 13 hours after sunset

Annual UHI Annual UHI (ideal days)

SPATIAL AND TEMPORAL PATTERN OF UHI
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URBAN CLIMATE AND HUMAN MORTALITY
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Belgrade, 1888-2008
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URBAN CLIMATE AND HUMAN MORTALITY



Coefficient of seasonal variation in 

mortality (CSVM), 1953/54-2008/09

Hovi Sad, Serbia
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1953/54-1963/64 0.25

1964/65-1974/75 0.19

1975/76-1985/86 0.11

1986/87-1996/97 0.12

1997/08-2008/09 0.07

URBAN CLIMATE AND HUMAN MORTALITY



The summer seasons ratio of cold degree days (CDD) for the perod 2007-

2012

URBAN CLIMATE AND ENERGY CONSUMPTION



Hourly curves of 

a)energy consumption 

duing workdays and 

weekends and 

b) air temperature for 

summer season in the 

perod 2007-2012



Correlation of electrical energy consumption and air temperature values 

for each hour during workdays in the summer period (24 hours, 

nighttime, daytime) in the perod 2007-2012



THANK YOU FOR YOUR ATTENTION



www.clihyd.com


