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Bevezetés Introduction

A cél egy varosi humankomfort The aim is to develop au urban human

monitoring rendszer kiépitése comfort monitoring system

A rendszer automatikus The system is automatic

Publikus eredmények The results are public
Tovabbfejleszthetd (el6rejelzés) It can be developed (forecast)
A monitoring rendszer kiépitése Development of the monitoring system
- a rendszer allomasainak elhelyezése | - localization of the stations of the

system
- a rendszer m(ikodése - operation of the system
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A méroallomasok elhelyezése Locating the stations

Cél, hogy reprezentalja The aim is to represent
- a jellegzetes beépitést - the typical built-up characteristics
- a h6mérséklet térbeli szerkezetét - the pattern of the temperature field

Building database |l Aerial photographs | Topographic map Satellite image Corine Land Cover

Local Climate Zone Urban heatisland
(LCZ) mapping (UHI) prediction

Sky View Factor 'Y Surface roughness Albedo

Testing the geometric
Field survey Locating the stations effect of the network
for the interpolation

P 3
|
Final location of stations (%]

Lsban-Path



Felhasznalt adatok

Epiilet adatbdzis

23 000 éplilet (Szeged)
alaprajz, magassag

Vektoros formatum
(shapefile)

Légifoto
0,5 m felbontas

4 spektralis sav

wild icma
' =~ .‘:_k 3
Sky View Factor Building height Surface roughness
| e
. L —

(.C2) mapping

Applied data

Building database

23 000 building (Szeged)
footprint, height

Vector format

(shapefile)

Aerial photographs

0.5 m resolution

4 spectral band



Sky View Factor Building height Surface roughness

Felhaszndlt adatok e g‘ﬁm Applied data
——

Topogrdfiai térkép Topographic map

1:10000 1:10 000

EOTR (Hungarian) Uniform
National Mapping
System

Midholdkép Satellite image

Rapid Eye Rapid Eye

~ 5 m felbontas ~5 m resolution

Atmospheric correction
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Atmoszférikus korrekcio




Felhasznalt adatok Applied data
Corine Land Cover (CLC) Corine Land Cover (CLC)
adatbdzis database

F6bb terilethasznalati

) Major land-use types
tipusok

Egész Eurdpara elérhetd Available for Europe




Felhasznadlt paraméterek

Eplilet adatbazis alapjan

Egboltidthatésdg (SVF)
0 és 1 kozott valtozik
Jellemzi

- a felszin sugarzasi
mérlegét

- az éjszakai lehtilés
gyorsasagat

Epiiletmagassdg

Building height

Applied parameters

Based on building
database

Sky View Factor (SVF)

| varies0to 1

' Describe
| - the radiation balance o

the surface
- the speed of the
cooling at night

Building height

Precision is better than
0.5m



Felhasznalt paraméterek Applied parameters

Based on aerial
photograph and
topographic map

Légifoto és topografiai
térkép alapjan

Felszinérdesség Surface roughness

A felszin légaramlas lassito

7 7 e . D H
hatasat jellemzi escribe the drag of the

surface
Meghatarozas a

Davenport-féle osztalyozas
alapjan

Determination based on
the Davenport method




Felhaszndlt paraméterek Applied parameters

Based on the satellite
image and CLC database

Mdholdkép és a CLC
adatbazis alapjan

Albedo

Varies between 0 and 1
Describes the short
wave radiation
reflectance of the
surface

Albedo

0 és 1 kozott valtozik
A felszin rovidhullamu
sugarzas bevételérdl
tajékoztat

Beépitettség Built-up characteristics

Based on Normalized
Vegetation Index (NDVI)

Calculated parameters:
- built-up area
- natural surface 9

Normalizalt vegetacios
index (NDVI) alapjan

Meghatarozasra kerult
- beépitett teriilet
- természetes felszin




Mapping of the
Local Climate Zones

Lokdlis klimazéndk térke =

Lokalis klimazéna
- termikus szempontbol
hasonlo beépitésd terdl
- globalis osztalyozas
Térképezés automatikus
szamitogépes
algoritmussal

= Local Climate Zone
= % - similar built-up areas
/by thermal aspect

- global classification

Mapping with an
automatic computer
algorithm

El&8forduld varosi g
- kompakt (beépités),

kdzepes (épuletek)
- kompakt (beépités),

alacsony (épuletek)
- nyitott (beépités),
kozepes (épuletek)
- nyitott (beépités),
alacsony (épuletek)
- kiterjedt,

forest, tree cultivation, or wrban park.

o3 Cumis | G o Occu rring urban classes

poriac). Few or no trees. Land cover and short, woody trees. Land cover
bty paved. Stone, brick, tie, and e mostly pervious {bare soll or sand).
gnrate construction macerialy. Zone function & natwral ecrubland or
agriculture.

‘Open arrangement of @l bulldingsto D Low plants Featureless landscape of grass or
tene of stories. Abundance of pervious herbaceous plants/crops. Few or

e ay === . .
= - ) - Compact mid-rise
=iz - Compact low-rise

x F. Bare soil orsand Featuraless tandscape of soll ar sand
cover. Few or no trees or plants

v e miiiiz - Open mid-rise

- A agriculmure.

7. Lightweight low-rise Dense mix of single-story bulldings. G. Water Large, open water bodies such as seas .
. Feworno trees. Land cover mostly and lzkes, or small bodies such as - e n ow-rlse
B bard-packed. Lightwelght construction J rivers, reservolrs, and hgoons.
matergls (ag., wood, thacch,
corrugated meeal). _/

.
Qpen arrangement of large low-rise YARIABLE LAND COYER PROPERTIES - La rge Iow_rlse
b} s (-3 g 5 no
(=" ies Land co
aal, e, matal, and stone

Varible or ephemeral land caver properties that change
il

th synoptic patteme, ag practicas,

b. bare tress Leafless deciduous trees (e g., winter). - S pa rse Iy b u i It

Increased shy view factor. Reduced
albada.

I 4 .o
alacsony (épuletek S E
admittance. High albedo. 1 O
Low-rise and midrise Industrial Sruc- 4 gy ground Parched soll. Law admittance. Large
. Vé Vé twres (towers, tanks, stacke). Few or Bowan ratlo. Increasid albado.
- 0" no tress. Land cover mostly paved
y or hard-packed. Metal, stesl, and w. wet ground ‘Waterlogged soll. High admittance.
concrete construction materials. Small Bowen ratio. Reduced albedo.



Local Climate Zones
in Szeged

Lokdlis klimazonak
Szegeden

Urban heat island
(UHI) prediction

- Open mid-rise
‘j Open low-rise
- Large low-rise
Sparsely built

0 1 km i
s ™ e =

Evaluations and public display of URBAN PATterns of Human thermal conditions




A vdrosi hésziget térbeli _ .‘e Estimation of the structure
szerkezetének becslése - m«é‘éﬂ . of the Urban Heat Island
b .

Empirikus (statisztikai)
modell

Empirical (statistical)
model

Final location of stations

Beépitettség alapjan Based on built-up ratio
Cél a térbeli szerkezet
jellegzetességeinek
megismerése

The aim is to reveal
the spatial characteristics
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Az allomashadlozat térbeli
eloszlasanak vizsgalata

Az allomasok elhelyezkedése
(geometriai szempontbdl)
befolyasolja a h6mérséklet és
tovabbi allapothatarozok
térbeli interpolaciojat

A modellezett hoOmérsékleti
mez0 felhasznalasaval minden
allomashaldzat terv tesztelésre

kerul

A cél, hogy a
halozat mérései
alapjan
jellemezhetbek
legyenek a varosi
hémérsékleti mez6
f6 jellegzetességei

S

105

~0.25

-0.25

Analysis of the spatial
distribution of the stations

The spatial layout of the
stations effects the
interpolation of the air
temperature and

the other parameters
For every preliminary

spatial layout of the
stations this effect is
tested using the estimated
air temperature field

The goal is to
represent the
main
characteristics
of the air
temperature
field with the

measurements
13



Terepbejaras

Az allomasok lehetséges
helyeinek meghatarozasa

Elhelyezés villanyoszlopokon

Gyakorlati szempontok

5-2. allomas

Helyszin: Dém tér v. Klinikak, Belvaros
LCZ: open midrise

EOV koordinatdk:

WGS84 koordinatak:

Megjegyzés:

Field survey

Determination of the
possible sites of stations

They will be placed
on lamp-posts

Practical aspects

g
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Building database [l Aerial photographs [l Topographic map Satellite image Corine Land Cover

Végsé allomashadlozat

3%
Sky View Factor Y Building height "y Xsurface roughness
'4%_4 -

Local Climate Zone Urban heat island
{ (LCZ) mapping (UHI) prediction

Az optimalis teruletek helyek
(villanyoszlopok) kivalasztasa

UHImap.

C E >

Tegl ‘the geometric
Fleld survay Locating the stations eﬁw;‘dﬂaenetwork
forthe interpolation

A helyszinek dokumentalasa -

Final location of stations

Final monitoring
station network

Choosing the optimal sites
(lamp-posts)

Prepare a documentation
for the sites
1D

iy

Lban-Path

R
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Evaluations and public display of URBAN PATterns of Human thermal conditions




A monitoring rendszer miikodése The operation of the monitoring system
Automatikus mikodés Automatic operation
10 percenként frissiil6 adatok Measurement in every 10 minute
Nyilvanos végeredmeények Public results and data

Measurement

Monitoring station network Climate station Meteorological station
Air temperature, Relative humidity

Air temperature, Relative humidity RAir temperature, Relative humidity
Wind, Global radiation Wind, Global radiation

Internet Internet Internet

S
i
=
o
-
3
1]
(a]

PET calculation Temperature and

Spatialinterpolation L 1 relative hummidity

correction

£
g
o
g
Q.
3
1]
o

Maps Time series
PET BEI

Air temperature Air temperature .
Relative humidity Relative humidity L]
|

Uhban-Path
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Publicweb site




A monitoring rendszer Stations of the
dllomdsai e T e monitoring system

S
L/

Lampaoszlopokra szerelve Mounted on lamp-posts

Air temperature and
relative humidity

Hémérséklet, légnedvesség |

[ s procesig ] osatansie |

Data processing

Energia a kozvilagitasbol

El icity f he ci
GSM adattovabbitas ectricity rrom the city

Publicwebsite
e
‘9

network
= GSM data transfer
D
¥~ Electrical wiring y
Lhban-Path
GSM antenna
+—06m—= ~80-100g
Sensor and
electronics
~500g
Mounting console
~2000g
T40)(40 mm
= 600-mm
< =
ﬁ"- — Lamp-post Total weight: ~5200¢g
The plan of one station of monitoring network system
17
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Kiegészité meteoroldgiai adatok Auxiliary meteorological data
Az Orszagos Meteoroldgiai Szolgdlat 2 station operated by the Hungarian

2 méréallomasa Meteorological Service

Szél, globalsugarzas Wind, global radiation

Measurement

Monitoring station network ) CIimateRstIationh ol Meteorolo%iclal sta::1ion ’
; - i ir temperature, Relative humidity JAir temperature, Relative humidity
Air temperature, Relative humidity Wind, Global radiation Wind, Global radiatior

_—

-

Internet

S
i
=
o
-
3
1]
(a]

PET calculation Temperature and

Spatialinterpolation L 1 relative hummidity

correction

£
g
o
g
Q.
3
1]
o

Maps Time series
PET PET
Air temperature Air temperature
Relative humidity Relative humidity
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Human comfort

Humankomfort

The thermal sensation of
the people do not depend
only on the air temperature

Az emberek hGérzetét
nem csak a hOmeérséklet
befolyasolja

Publcwsbee ] aaprocesing ] Daatanir | essremert
-
o g
:
a3 -
E) £
1

A héérzet fligg: The thermal sensation
- h6mérséklet depend on:

- |égnedvesség - air temperature

- hapsugarzas - humidity

- szél - radiation

- wind
Physiological equivalent temperature
(PET) describe this complex effect

A fiziolégiailag ekvivalens hém (PET)
jellemzi ezt az 6sszetett hatast

Ertéke °C-ban van megadva

18-23°C kdzott komfortos 18 - 23°C comfort
Alatta-felette hideg-meleg héstressz Below/above there is heat/cold stress

PET(*C)

13 18

eayhén | newtrilis

hiiivias komfortos

Tizioldgiai
terhelés
saintje i hbac stresse

enyhe nincs
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Adatfeldolgozas Data processing

Nagy teljesitményd szerver | High performace server

Data processing for both
cities in one system

Mindkét varos adatainak
feldolgozasa 1 rendszerben

PET szamolas PET calculation

Publcwsbee ] aaprocesing ] Daatanir | essremert

. .y : '

Mert adaI:\tlokboI telrbell =2 Spatial interpolation
interpolalas egy racsra

Adatok adatbazisba rogzitése Archiving the data

Az allomasok mikddésenek Checking the operation of the stations
ellen6rzése ugyanebben a

rendszerben b Further

opportunity for
short time forecast
in the same system

Késbbbi lehetbség a
rovidtavu
el6rejelzésre
ugyanezen rendszer
keretei kozott
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Végeredmények Results
Térképek = Maps
HEmérséklet Air temperature
Légnedvesség Humidity

PET f PET

Mindkét varos Both cities

Refreshing time is
{10 minutes

10 percenként frissul

Korabbi mérések
visszakereshetok J Earlier measurements

\"lare available

Hozzaférés a projekt honlapjan Available on the website of the
és publikus kivetitékon project and on public screens
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Végeredmények g Kol | ) Results
Idésorok, diagramok : e o | s, Time series, diagrams
HEmérséklet Air temperature
Légnedvesség Humidity
g
PET PET
pl. :
A terulet kivalasztott pontjaira €6-
. . , For points selected in the study areas
varosrészenként L
Leghidegebb-legmelegebb pontok by districts
g" g & . g, P Coldest-hottest points
Teruleti atlagok varosrészekre .
— O Spatial averages of the

Havi, éves atlagok . .
! & different districts

Monthly, yearly

Korabbi id6szakok averages

adata visszakereshet6

Léghomeérséklet (°C)

Earlier measurements
are available

8
2011-08-21 2011-08-21 2011-08-22 2011-08-22 2011-08-22 2011-08-22 2011-08-23 2011-08-23 2011-08-23
13:00 18:50 00:40 06:30 1220 18:10 00:00 05:50 11:40

Hozzaférés a projekt honlapjan Available on the website of the

és publikus kivetit6kon project and on public screens 22



A projekt az Eurdpai Unié The project is co-financed by the
tarsfinanszirozasaval valésul meg = European Union

» 4 » »
YV y YV
Magyarorszag-Szerbia | Hungary-Serbia
IPA Hataron Atnyulé Egyiittmkodési Program IPA Cross-border Co-operation Programme
Koszonom a Thank You for
figyelmet! your attention!

Gal Tamas
SZTE, Eghajlattani és T4jfoldrajzi Tanszék
tgal@geo.u-szeged. hu

wWww.sci.u-szeged. hu/eghajlattan



