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1. Elcaywyn

How the urban heat island effect occurs
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1. Elcaywyn

Study area Reference study Approach UHII (°C)
Atlanta, USA'® Hafner and Kidder (1999) Modeling +12
NYC, USA™® Holt and Pullen (2006) Modeling +22
Pyongyong, N. Korea'$ Hung et al. (2005) Satellite data +40
Ho Chi Minh City, Vietnam'$ Hung et al. (2005) Satellite data +50
Hungary'$ Pongracz et al. (2006) Satellite data +60
Shanghai, China'® Hung et al. (2005) Satellite data +70
Manila, Philippines® Hung et al. (2005) Satellite data +70
Tokyo, Japan™® Saitoh et al (1995) Modeling +80
Seoul, SKorea'® Hung et al. (2005) Satellite data +80
Bangkok, Thailand'# Hung et al. (2005) Satellite data +80
Beijing, China'® Hung et al. (2005) Satellite data +10.0
Atlanta, USA™ Hafner and Kidder (1999) Modeling =il
Atlanta, USAZS Hafner and Kidder (1999) Modeling +06
Fairbanks, A.Iaska,us.'\Zg Magee et al (1999) ‘Weather station data +10
Szeged, Hungary™® Unger et al. (2001) Site survey data +26
Seoul, 5. Korea® Kim and Baik (2005) ‘Weather station data +34
Hong Kong, China®% Giridharan et al. (2007) Site survey data +34
Rome, Ialy*® Bonacquisti et al. (2006) Modeling +50
Mexico dty, Mexico?® Jauregui (1997) Weather station data +50
NYC, USA®® Gedzelman et al. (2003) ‘Weather station data +50
Paris, France2¥ Lemonsu and Masson (2002) Modeling +80
Hong Kong, China®® Present study Weather station data +105
L6dz, Poland?® Klysik and Fortuniak {1999) Weather station data +12.0
Atlanta, USA® Hafner and Kidder (1999) Modeling —05
Granada, Nicaraguazt Montavez et al. (2000) ‘Weather station data —-20
'Surface-temp based. *Ai based. *Negative UHIL Positive UHIL

Source: R.A. Memon et al. / Atmospheric Research 94 (2009) 491-500
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2. Nponyouueveg epyacieg HEAETNG ACTIKNAG BEPUIKNG vNOidag U

WP1: Management

WP4: Wind tunnel WP3: UHI
experiments Review
WP2: Identification WP6: CFD
of canopy area Modelling
WPS5: Field
Measurements
WP8: Cost-Benefit WP7: Best
Analysis Practices
WP9: Dissemination

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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2. Nponyouueveg epyacieg HEAETNG ACTIKNAG BEPUIKNG vNOidag U

UCY (CY) Hégskolan | Gavle (SW)
Coordinator Model Design (WP2)
Management (WP1) UH! Review (WP3)
Modef Design (WP2) Experimental Measurements (WP4)
UHI Review (WP3) Best Practices (WFPT)
Field Measurements (WP5) Dissemination (WP9)
CFD Modelling (WP6)
Best Practices (WF7) Bulgarian Academy of Science -
Dissemination (WP3) National Institute of Metrology and
Hydrelogy (BG)
ATLANTIS (CY) UHI Review (WFP3)
Management (WPT) Field Measurements (WP5)
Model Design (WP2) Best Practices (WP7T)
UH! Review (WP3)
Cost Benefit Analysis (WP8) EXA HPC (CY)
Dissemination (WP9) CAD et BTG ()

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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2. MNponyouueveg epyaaieg HEAETNG GOTIKNAG BEPUIKNG vnaidag

Screens Honey- Guide-

i i comb
Hydraulic engine vanes

Test section: Length 11.0m

Width 3.0m
Height 1.5m f——
b Speed  22.0 s ) }% .

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)

Sustainable Energy Research Group

25/11/2016



2. Nponyouueveg epyacieg HEAETNG ACTIKNAG BEPUIKNG vNOidag

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)

Sustainable Energy Research Group

2. Nponyouueveg epyacieg HEAETNG ACTIKNAG BEPUIKNG vNOidag

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)

Sustainable Energy Research Group

25/11/2016



2. lNponyouueveg epyaaieg HEAETNG GATIKNAG BEPUIKNG vnaidag

—
Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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Wind Direction throughtout the day (IOP data)

00:00

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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Experimental Measurement of Overall Heat Transfer
Coefficient
over 24 h - 1D 159 - 10.02.2010 (Thermohygrometer)
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Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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2. lNponyouueveg epyaaieg HEAETNG GATIKNAG BEPUIKNG vnaidag

Spot 429 °C

Frequency Percent

3000 40,00 50,00
T2

Towards an optimisation of urban planning and architectural parameters for energy use minimisation in
Mediterranean cities, AIEONH/URBAN-NET/0308(BIE)/02 (EraNet — UrbanNet FP6)
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3. MeAétn lMepimrrwong: Emidpaon Atmooppdyion Eddeoug otnv AON

Temperature [°C] at building height level

Temperature [°C] at building height level
Baseline Scenario

20% unsealed soil
|

56

B30302 B30230.4 83043063 306%b.8m 30831
W33 32304 B3436 BH63LE W83

©
B30302 B30230.4 B30.430.65 30.674b.8M30.831
W31312 @31.2-314 H31.431.6 §31.631.8 @31.832
Temperature [°C] at building height level

z*o%’ unsealed soil

1

o
30302 ©302:30.4 B30.4-30.6 130.65b.3 M30.8-31
3132 E32314 B314316 316318 W83

Sustainable Energy Research Group

3. MeAétn lMepimrrwong: Emidpaon Atmooppdyion Eddeoug otnv AON

Ground Level Air Temperature [°C]
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. MeAétn Mepirrwong: Emidpaon Atmoogpdyion Eddagoug otnv AON

Land Surface Temperature [°C]
Baseline Scenario
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Tooppdyion Edagpoug otnv AON
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3. MeAétn lMepimrrwong: Emidpaon Atmooppdyion Eddeoug otnv AON

Temperature at ground level
Temperature at canopy level
Land surface temperature
Wind Speed

Sky view factor

Relative Humidity

Carbon dioxide emissions
SW Diffused Radiation

SW Reflected Radiation

Soil Water flux

Bazeline
Scenario

20% Unsealed = 40% Unsealed

Decreased Increased
Decreased Decreased
Decreased Decreased
Constant Increased
Constant Increased
Decreased Increased
Decreased Increased
Constant Increased
Constant Decreased
Increased Increased
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Wind Speed [m/s] at ground level
Baseline Scenario
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. MeAétn Mepirrwong: Emidpaon Atmoogpdyion Eddagoug otnv AON

Soil Water Flux [g/m?s]
40% Unsealed Soil
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Indoor and Built
Original Paper Environment
Indoor and Built Environment

2016, Vol. 25(7) 1136-1147
The effect of soil sealing Rt and permisions
- sagepub.co.uk,
on the urban heat island phenomenon s
DOL: 10.1177/1420326X 16644495
ibe.sagepub.com

§SAGE

, Lora Nicolaou?

Paris A. Fokaides', Angeli
and Byron loannou?

Abstract

Indisputably, urban design and soil sealing are parameters that can either aggravate or mitigate the
urban heat island phenomenon, observed in dense urban environments around the world. Large sealed
surfaces have been extensively reported to induce higher surface temperatures. The aim of this work is
to answer a critical scientific question: on what extent do actually sealed soils contribute to the urban
heat island. As an example, a case study was developed for the case of Nicosia - a city that experiences
high urban heat island intensities due to its geographical location and its continuous urban growth.
Three scenarios were developed with ranging percentages of unsealed surfaces — 0%, 20% and 40% of
vegetation coverage and were simulated in an established microclimate modelling tool ENVI-met.
The effect of the urban design and soil sealing in the investigated scenarios was analysed by presenting
the results for a range of parameters, including ground- and canopy-level temperatures, diffused and
reflected radiations, relative humidity, wind speed and sky view factor. The results indicated that the
most effective scenario is the case where 40% of the ground is unsealed, primarily due to the impact on
the canopy-level temperature and the wind speed. The authors believe that more attention should be
drawn to this alarming topic by both policy-makers and researchers.
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4. TupmepdopaTa ‘J

= H emidpaon NG aoTikAG BepuikAG vnoidag eival eueavig ota
aoTikd KEvTpa TNG KOTtrpou TIg TeAeuTaieg SEKAETIEG

= YTapxel autatmmodeIKTn EMIOPACH TOU QAIVOUEVOU TNG OPPAYIONG
Twv €dagwyv otnv emdeivwon Tou @aIvVOPévou TNG AOTIKAG
BeppIKAG vnoidag

= YTdapxel avaykn yia uloBETnNon UTTOAOYIOTIKWV EPYAALiwY yia TNV
TEKPNPIWON TNG ETTITTITWONG TG OPPAYIoNG £0AQWYV OTO YAIVOUEVO
NG AOTIKNG BEPUIKAG vnoidag

= O eANdyioTEG  VOPOBETIKEG  OTTAITACEIS  OTOV  TOMED TNG
amoo@PAyIong Ba TTPETTEI VA TEKUNPIWVOUV TIG BETIKEG ETTITITWOEIG
oTNnV HYEiwaoN TNG aoTIKAG BEPUIKAG vNoidag
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