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FACULTY OF SCIENCES

Faculty of Sciences is an educational and scientific institution
providing teaching and scientific research within the fields of
biology, chemistry, physics, mathematics, informatics, geography,
tourism and environmental protection at five departments.

The Faculty was established in 1969, but research in natural and
mathematical sciences began long before that.

Department of Biology and Ecology
Department of Physics
Department of Geography, Tourism and Hotel Management
Department of Chemistry, Biochemistry and Environmental Protection
Department of Mathematics and Informatics

3 W
=

[ > A
«" .’,. -.-),-\" s

W
-
T ey
P A

=

e

.

-

v



Legend

LCZ

2 - Compact midrise
3 - Compact low-rise
5 - Open midrise

6 -
8
9

Open low-rise

- Large low-rise

- Sparsely built

10 - Heavy industry

XA Excluded area
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Centar za klimatoloska i hidroloska istrazivanja
Climatology and Hydrology Research Center
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CLIMATOLOGY AND
HYDROLOGY RESEARCH
CENTRE

People Contact Us

@: NSUNET-Weather




CLIMATE RESEARCH

TO DISCOVER AND EXPLAIN THE IMPACTS OF CLIMATE ON SOCIETY

RESEARCH TOPICS

PROJECTS PUBLICATIONS

Evaluations and public display of urban patterns of human A list of relevant scientific papers can be downloaded:
thermal conditions (URBAN-PATH Project)



CONTACT US

HAVE IDEAS AND WANT TO COLLABORATE? WE ARE LISTENING.

Address:
Trg Dositeja Obradovica 3, Novi Sad, Serbia

E-mail:
stevan.savic@dgt.uns.ac.rs
dragan.milosevic@dgt.uns.ac.rs
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NSUNET-Weather

PMF informatika Weather *hhk 458
E PEGI3

[*] Addto Wishlist m

(a0 un] E
NSUNE T-Weather 1.0 @ £ NSUNETWeather 1.0 @ £ ¢ wwEveather1o @ £ <«
This

" Weather station 6-5 andn

m ares

~ parin

' Measured on; 02,11.2016.at 11:50  =!

" | T:16.95C So)

' 1 "
" - " H: 471191; crost

e UGG o =
- ‘ ' S Aditional info: i1
Y. ? ¢ "\ww ¢
G s

oo N /
DN -5y o)

Go gle Go gle

' Wenther station 0-8° and )
m

NSUNET-Weather presents hourly air temperature and relative humidity measurements from 28

6 - Open low-ris meteorological stations within NSUNET system, installed in urban area of Novi Sad (Serbia).
The NSUNET system is result of the project Evaluation and public display of URBAN PATterns of
Human thermal conditions — URBAN-PATH, financed by IPA HU-SRB cross-border program. The

9 - Sparsely bui URBAN-PATH project is realised by Department of Climatology and Landscape Ecology, Faculty of

aavyv indi Sriancee (| Iniversity of S7ened Hinoary) 2 nd Climatoloav and Hvdroloav Research Centre Faculty of

READ MORE



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 = AT,




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

industrial revolution

SPATIAL PATTERN OF UHI

- first part of 20th century — striking American development
- last decades — development of different agglomerations worldwide

Angglomeration
of Ruhr-area
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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
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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 rouahness conditions sianificantlv

Figure 1. Schematic depiction of the main components of the urban atmosphere.
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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)
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SPATIAL PATTERN OF UHI

“cliff” “plateau” | “peak” “plateau” “cliff” A1

air temperature

Excluded ar

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




SPATIAL PATTERN OF UHI

Nocturnal UHI intensity distribution

(Szeged, 25.03.2003)
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Nocturnal surface temperature pattern (Szeged, 14.08.2008)
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SPATIAL AND TEMPORAL PATTERN OF UHI

1 hour before sunset — 13 hours after sunset

1 Ann»ual L{HI
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Mortality

high

low

URBAN CLIMATE AND HUMAN MORTALITY

cold stimulus heat load

extremely cold extremely warm
temperature



number of daily deaths

URBAN CLIMATE AND HUMAN MORTALITY

17
1607
150
1407
1307
120
1107
100
907
807
707
60

Al ‘

daily deaths

mean value of daily deaths 2000-2010
daily maxima UTCI

mean value daily maxima UTCI 2000-2010

| rmy 4 Al
UMD “‘ o ‘1‘1’ o T DAL

i

\

I
1

T
21

T
41

r— 1 1 1 1. 1T 1 T T T T T T T T 1
61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361

day in the year




Number of daily deaths

Cook County, July 11-27, 1995:

Excess deaths compared with this time period during an average year: about 700
Deaths classified as “heat-related” on death certificates (not shown here): 465
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Fraction difference from Mean Deaths

Percent Difference from Mean Deaths

Mortality vs Temperature in Paris
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Belgrade, 1888-2008
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crude death rate-CDE.

URBAN CLIMATE AND HUMAN MORTALITY
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URBAN CLIMATE AND HUMAN MORTALITY

Coefficient of seasonal variation in

mortality (CSVM), 1953/54-2008/09 — 2.

Hovi Sad, Serbia

CSVM

0.6 —

05+

0419 4

-0.1

1953/54 1961/62 1969/70 1977/78 1985/86 1993/94  2001/02

Period CSVM
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URBAN CLIMATE AND ENERGY CONSUMPTION

The summer seasons ratio of cold degree days (CDD) for the perod 2007-
2012

2007 2008 2009 2010 2011 2012
2007 1 1.37 137 135 142 0.78
2008 0.73 | 1.00 099 1.04 0.57
2009 0.73 1.00 1 0.99 1.04 0.57
2010 0.74 1.01 1.0l 1 1.06 0.58
2011 0.70 096 096 0.95 1 0.55
2012 1.28 1.75 1.75 1.73 1.83 1

Table 1 Winter seasons ratio of heating degree-days (HDD) and summer seasons ratio of cooling degree-
days (CDD) for the period 2007-2012; mean—averaged degree-days for the period 2007-2012

Winter 20072008 2000E2009 200972010 201072011 201172012
Mean 0.96 0.97 1.040 1.02 1.04
Summer 2007 20001 2004 2010 2011 2012

Mean 1.16 (LB5 (.85 (.56 (.81 .45
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THANK YOU FOR YOUR ATTENTION




www.clinyd.com

CONTACT US

HAVE IDEAS AND WANT TO COLLABORA

Address:
Trg Dositeja Obradovica 3, Novi Sad, Serbia

£? WE ARE LISTENING.

E-mail:
stevan.savic@dgt.uns.ac.rs
dragan.milosevic@dgt.uns.ac.rs
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