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ABSTRACT 

 

Climate is the one of the important natural factors affecting and shaping human life.  

Multidisciplinary works should be done in order to mitigate urban heat island and construct 

healthier living environments. Concepts on the agenda for the last years like sustainable 

planning, energy efficiency and ecological development should be taken into consideration.  

Totally five different points were chosen exhibiting different characteristics in the city centre 

of Erzurum and whole day meteorological measurements were conducted in 2012. 

Physiologically Equivalent Temperature (PET) and RayMan model were used in the study to 

calculate bioclimatic comfort values. It was determined in the study that there are human 

thermal comfort (PET) differences between urban and rural areas ranging from 0.3°C to 

2.8°C by accepting the weather station at the Erzurum Airport to be rural while other five 

measurement points to be urban. Cold stress is prevalent in rural area was calculated to be 

48.3 while in urban forest area of Atatürk University this rate was found to be 26.6%.  

As a consequence, it can be stated that cold and heat stress were clearly observed 

more in  rural area than urban forest area.  

Keywords: Urban area, Green Area, Physiologically Equivalent Temperature, Thermal 

Comfort, RayMan 

Introduction 

Living areas are being consistently deteriorated and their qualities also decrease 

depending on the changes in urban areas. Quantity and quality of the studies on the effects of 

urban area uses on urban microclimate and ecosystem increase. 

Physiologically Equivalent Temperature (PET) is a commonly used index to calculate 

human thermal comfort conditions (Höppe 1999; Gulyás and Matzarakis 2009; Yilmaz et al 

2013a). Several types of measurements are conducted in order to determine the best points 

for human thermal comfort and give recommendations for urban design. Thermal comfort 

conditions are the environments where people feel like healthy and dynamic by consuming 

least amount of energy by adapting these environments (Fanger 1970; Oke 2006). It is a 

common acceptance by architects, city planners, landscape architects and urban designers 

that climate has a basic role in increasing the quality of life in urban areas (Unger 2004; 

Givoni et al. 2003; Nikolopoulou and Steemers 2003; Nikolopoulou and Lykoudis 2006; 

Yilmaz et al. 2009).  

In the studies related to urban climate and bioclimatic comfort (human thermal 

comfort), importance of green areas was investigated in parks (Spronken-Smith and Oke 

1998; Streiling and Matzarakis 2003; Jansson et al. 2006; Thorsson et al. 2007; Zoulia et al. 

2009;Bowler et al. 2010; Leuzinger et al. 2010; Yang et al. 2011; Cohen et al. 2012; 
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Papangelis et al. 2012; Christopher et al. 2012; Irmak et al. 2013), measurements were 

conducted on lakesides or beaches (Lin and Matzarakis 2008; Xu et al. 2010; Pattacini 2012), 

in street canyons (Ali-Toudert and Mayer 2007; Hwang et al. 2011), urban morphology 

(Kamoutsis et al. 2010; Xi et al. 2012; Yilmaz et al 2013b; Fröhlich and Matzarakis 2013; 

Ketterer and Matzarakis 2014) and urban and rural areas (Unger 1999; Yilmaz et al. 2007).    

The aim of this study is to determine the characteristics of more liveable and healthier 

areas in the city of Erzurum facing an urban transformation process supporting scientific data. 

In the present study, PET values were also calculated for the existent settlement areas of 

Erzurum to determine the most comfortable city parts. Some suggestions were proposed to 

minimise environmental problems in transformation areas. 

Materials and Methods 

Location and description of study areas 

Climatic data were obtained from five different points in the city centre of Erzurum 

considering urban characteristics such as urban structure including the sizes of buildings and 

spaces between them, with of streets and avenues; urban covers including impermeable 

surfaces and green tissue; urban tissue including construction and natural materials; urban 

metabolism based on occupancy and space rate; and historical evolution of urban areas. By 

taking these characteristics in to account, sampling points were chosen to represent the 

settlement areas in the city centre. Study area involves five different settlement areas in the 

city centre; Dadaskent settlement area founded on a lower elevation with buildings sheltering 

5 storeys at most and wide road corridors (1); campus of Atatürk University covering more 

amount of forest area compared to other parts of the city and less amount of structured 

surfaces (2), Cumhuriyet Street with the lowest amount of tree canopy, highest human and 

motor vehicle traffic load and paved surface (3), Yıldızkent with quieter and newer housing 

areas and multi-storey apartments and villa houses (4); and Yenişehir planned in 1977, by 

considering urbanisation principles, to be slum prevention zone to take under control the 

enlargement of settlement area in the city and provide the opportunity of a healthy life to city 

dwellers. Data obtained from the Airport Weather Station was used to analyse the results 

(Fig.1). Table 1 represents the features of six stations involved in the study area. 

Methods 

RayMan model was used to calculate PET index (Matzarakis et al. 2007; 2010) by 

taking into account all parameters effective on human thermal comfort (Mayer and Höppe 

1987; Toy 2010) including meteorological measurements such as ambient temperature (Ta; 

°C), relative humidity (RH; %), wind speed (v; m/s), cloudiness (N; oktas) and radiation 

(W/m²) (Matzarakis et al. 2000). Daily and hourly temperature measurements were conducted 

in a period from 20
th

 June to 10
th

 September 2012 to calculate human thermal comfort 

conditions to detect the changes in hourly resolution and determine the comfortable day and 

night time (00:00, 03:00, 06:00, 09:00, 12:00, 15:00, 18:00, 21:00). Airport Station, operated 

by Turkish State Meteorological Service) provided data of four meteorological parameters in 

a period of 2011 and 2012. Data of other 5 stations were obtained during summer period of 

2012 using data logger measuring air temperature and relative humidity (YCOM – KMN 305 

model) 1.5 m above ground surface. Cloudiness (octas) and wind speed (ws) were accepted to 

be the same all over the urban area and the data of these two parameters belonging to rural 

station operated in the Airport were used for the calculation of PET for each station (Gulyás 

and Matzarakis 2007).  
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Figure 1. Measurement points 1. Dadaşkent   2. Campus of Atatürk University 3. 

Cumhuriyet Street 4. Yıldızkent   5. Yenişehir   6. Airport station  

Table 1. Some important features of measurement points  
 

Point Station  Longitude Latitude Elevati

on 

Distance 

from City 

centre 

(km) 

Land use 

 

Population 

1 Dadaşkent   41°11' 39°55' 1797  6 Lower urban 

function, loose 

low storey 

buildings, rural 

area  

 

 

51. 532 

2 Campus of 

Atatürk 

University 

 

41°15' 39°54' 1889 2 Denser forest 

cover, loose 

buildings, open 

space  

57.186 

3 Cumhuriyet 

Street  

41° 16'  39°54' 1902 Centre  Higher urban 

function, dense 

structured, heavy 

human and vehicle 

traffic load, 

recreation area  

184, 674 

4 Yıldızkent 41°16' 39°52' 1946 5 Lower urban 

function, dense 

higher buildings  

 

≈ 81.081 

5 Yenişehir 41°16' 39°53' 1966 1 Higher urban 

function, dense 

structured, heavy 

vehicle traffic 

load, activity area 

≈ 81.081 

6 Airport 

station 

41° 10’ 39° 56’ 1760 10 Urban area  - 
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Results 

Elevation of the measurement points are 1797 m, 1889 m, 1902 m, 1946 m ad 1966 m 

for  Dadaşkent, Atatürk University, Cumhuriyet Street, Yıldızkent and Yenişehi, respectively 

while that of the Airport station is 1760 m. Decadal distribution (every ten days) of PET 

values for summer period of 2012 was calculated for each station.  

For Dadaşkent station, comfortable period can be seen higher in early August while 

being influential in the rest of the period. In addition, “slightly warm” condition is prevalent 

during whole summer. “Warm” condition is seen at the beginning of July with a changing 

range. Comfortable conditions account for 19.8 % of whole period (Figure 2). 

 

         

Figure 2. Measurement station and PET categories for Dadaşkent 

For Atatürk University, “comfortable”, “slightly warm” and “warm” categories can be 

seen whole of summer period. “Comfortable” range clearly increases in midsummer while 

“slightly cool” range is the most prevalent for this station and “comfortable” range is 20.4% 

of whole period (Figure 3).  

For Cumhuriyet Street, comfortable”, “slightly warm ranges can be seen in whole 

measurement period while “comfortable” range exhibits a slight increase in mid-July and 

August. “Warm” range is seen from mid-July to late August and increase in early August. 

Heat stress prevails from late July to late August. “Very hot” range is seen at the end of July 

showing the warmest time of the year. From Figure 4, it can be understood that the most 

prevalent range is “slightly cool” followed by “cool” range. For this station, comfortable 

range occupies 17.2 % of whole measurement for Yıldızkent,   
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Figure 3. Measurement station for Ataturk University Campus, green area and frequency 

diagram of PET classes for Ataturk University Campus 

Figur

e 4. Measurement point and PET classes for Cumhuriyet Street 

“comfortable” and “slightly warm” ranges can always be seen however, percentage of 

“comfortable” range is higher than that of heat stress ranges (i.e. warm and hot). “Warm” 

range prevails from mid-July to late August. “Hot” range is seen in August while “very hot” 

range is seen in mid-July. According to Figure 5, the most prevalent range is “cool” in the 

rate of 28% followed by “slightly cool”, comfortable”, “slightly warm”, “cold”, “warm”, 

527

Proceedings of the Third International Conference on Countermeasures to Urban Heat Island, Venice, October 13-15, 2014



 

 

“very cold” and “very hot” ranges in the rates of 23.4%, 16.3%, 13.6%, 11.7%, 4.2%, 1.8%, 

0.3%, respectively (Figure 5). 

 

Figure 5. Measurement station and PET categories for Yıldızkent 

For Yenişehir, prevalence percentage of “cool” decreases and in mid-summer while 

“slightly cool” range increases. “Comfortable” and “slightly warm” ranges are regularly seen 

during whole summer. “Warm” range is not only seen in early July. “Hot” range is prevalent 

from mid-July to mid – August, while “very hot” range is seen in min and late July. It is clear 

form Figure 6 that the most prevalent range is “slightly cool” with the percentage of 26.4, 

followed by “cool” and “comfortable” ranges with the percentages of 25 and 17.8, 

respectively. Other ranges were found to be “slightly warm” (13.5%), “cold” (7.8%), “warm” 

(5.6%), “very hot” (1.7%) and “very cold” (1.7). Maximum PET value measured and 

calculated at the station was 41.6°C at 12:00 while at rural station (Airport) this value was 

calculated to be 38.7°C. Minimum PET calculated for Yenisehir was 0.8°C at 03:00 while it 

was -1.8°C for rural station at the same hour (Figure 6). Figure 7 gives the results of the 

calculation of comfort values from data measured at Airport station. At the station, 

“comfortable” range is consistent whole period with a very low percentage rate in August. 

“Slightly warm” also shows a regular distribution with lower rate in July. “Warm” range is at 

a very low rate in early and mid – summer with very low percentages by increasing from mid 

– summer and turned out to be comfortable range. “Cold” range was low in mid-summer and 

turned into “cool”. “Slightly cool” range is prevalent from late June to mid – August and 

loses its effect by the increase of “cold” range in late summer. From Figure 7, it is seen that 

the most prevalent range is “cool” (21.8%) followed by “slightly cool”, “cold”, “slightly 

warm”, “comfortable”, “warm”, “very cold”, “hot” and “very hot” range with the percentages 

of 17.5, 16.9, 11.9, 10.3, 10.2, 9.6, 1.8 and 0%, respectively (Figure 7). 
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Figure 6. Measurement station and PET categories for Yenişehir 

 

Figure 7. Measurement station and PET categories for Erzurum Airport 

In summer time cool range is prevalent in Erzurum, followed by “slightly cool” and 

“comfortable” ranges (Figure 8). 
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Figure 8. Monthly frequency distribution of PET for six stations, during the reference 

period June-September-2012 

It is seen from Table 2 that among the measurement hours the highest PET values are 

at University station. Rural station shows cool range until morning hours. 

Table 2 Mean PET at measurement hours 

 

Time  

Airport 

(Rural; 

PET °C) 

Dadaşkent 

(PET °C) 

University  

(PET °C) 

Cumhuriyet 

St.  

(PET °C) 

Yıldızkent  

(PET °C) 

Yenişehir  

(PET °C) 

00:00 6.2 11.3 12.6 10.4 10.0 11.2 

03:00 5.1 9.1 10.1 9.4 8.4 9.8 

06:00 15.7 12.3 14.9 13.0 12.5 13.6 

09:00 24.6 20.6 22.4 19.6 19.8 20.5 

12:00 27.4 26.6 28.6 24.2 23.9 26.1 

15:00 23.7 27.4 26.3 23.2 22.7 24.6 

18:00 12.0 18.5 19.0 16.8 15.9 17.1 

21:00 8.5 13.9 14.4 12.4 12.0 13.0 

Mean  15.4 17.5 18.5 16.1 15.7 17.0 

Discussion  

In the sunny and warm summer day time (i.e. 09:00, 12:00, 15:00, 18:00), shaded and moist 

surfaces in especially rural area exhibit temperature degrees close to air temperature while 

urban surfaces such as paved and roof surfaces heated directly by sun lights seem to be 13 to 

16°C higher than air temperature which also causes drier air parcel. Berdahl and Bretz (1997) 
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emphasized temperature differences between urban and that rural and rural gets warmer and 

cooler more quickly than urban depending on the existence of plant cover. Yılmaz et al. 

(2007) found in Erzurum that for the mean temperature, urban area was 1.7 and 0.7°C 

warmer than rural and urban forest areas, respectively. For mean relative humidity, urban 

area is drier 3.4% and 3.2% than rural and urban forest areas, respectively. Ketterer and 

Matzarakis (2014) stated that rural area is cooler than urban due to the presence of high rate 

of wind close to ground. Mitigating effect of parks on urban atmosphere is increased by the 

closeness of city parks to each other in Yenişehir. Upmanis and Chen (1999) reported that 

city parks have favourable effects on urban climate by forming cool islands. Abreu-Harbich 

et al. (2012) stated that trees improve bioclimatic comfort conditions and have isolating 

effects in their studies on the effects of various tree species on microclimate. Along 

Cumhuriyet Street, tents in front of shops and daylong dense pedestrian traffic load may 

cause heat island due to hot and calm air mass, which is also defined by Oke (2006) as 

canopy layer urban heat island. 

Conclusions 

 
During summertime, all measurement points showed similar distribution of PET 

ranges. Cool range was found to be prevalent in Erzurum in summer while in Dadaşkent, 

Cumhuriyet Str. and Yıldızkent, “cool” range is prevalent and campus area and Yenişehir are 

comfortable. 
Consequently, PET differences ranging from 0.3°C to 2.8°C are observed between 

rural and urban areas in Erzurum, when the Airport station is accepted to be rural station. 

Urban vs. rural temperature difference was found to be 1°C to 3°C and even 12°C at 

cloudless nights for a city with more than 1 million population (Oke 1997 and 1987). In the 

present study, the lowest PET value was given by the Airport station at 03:00 as 5.1°C, which 

is located on a rural area and lower plain out of urban effects. Subsidence of cold air mass 

from mountains surrounding the city in lower plain where the Airport station is located may 

cause air temperature differences between the rural and urban causing “very cold” and “cold” 

ranges to be prevalent ranges. It may also be stated at the end of the study that urban area gets 

colder and warmer more quickly than rural. Densely structured areas may cause higher air 

temperatures. In summer months even though warm air mixes in atmosphere the relationship 

between the surface and atmosphere is not fixed air temperature changes very little on a 

surface and heat islands can occur.  

 
Acknowledgements  

This study was derived from Master Thesis of Esra Bulgan, supported by Scientific Research 

Commission of Atatürk University (BAP, Project No: 2012/495, Project Coordinator: S. 

YILMAZ). Turkish State Meteorological Service (DMI) shared their data free of charges. 

Authors present their special thanks to Assist. Prof M. Akif IRMAK for data processing and 

the use of Rayman Pro 2.1 model, and Prof. Dr. Andreas Matzarakis from Freiburg 

University for planning the study.  

References 

Ali-Toudert, F. and H. Mayer. 2007. Effects of asymmetry, galleries, overhanging facades 

and vegetation on thermal comfort in urban street canyons. Solar Energy, 81(6), 742–754. 

531

Proceedings of the Third International Conference on Countermeasures to Urban Heat Island, Venice, October 13-15, 2014



 

 

 

Abreu-Harbich, L.V., Labaki, L.C. and Matzarakis, A., 2012. Paper 327: Different Trees and 

configuration as microclimate control strategy in Tropics. ICUC8 – 8th International 

Conference on Urban Climates, 6th-10th August, 2012, UCD, Dublin Ireland. 

 

Berdahl P. and Bretz. S.E., 1997. Preliminary Survey of the Solar Reflectance of Cool 

Roofing Materials. Energy and Buildings, 25(2),149-158. 

 

Bowler, D.E., L. Buyung-Ali, T.M. Knight, and A.S. Pullin. 2010. Urban greening to cool 

towns and cities: A systematic review of the empirical evidence. Landscape and Urban 

Plannıng, 97(3), 147-155. 

 

Christopher P. L., J. A. Dale, Z. Da-Lin, E. P. Kenneth, R. D. Russell, and L. Landry. 2012. 

Roles of urban tree canopy and buildings in urban heat ısland effects: Parameterization 

and preliminary results. American Meteorological Society, 51(10). 

 

Cohen, P., O. Potchter, and A. Matzarakis. 2012. Daily and seasonal climatic conditions of 

green urban open spaces inthe mediterranean climate and their impacton human comfort. 

Building and Environment, 51, 285-295. 

 

Fanger, P.O. 1970. Thermal comfort. Analysis and application in Environmental Engineering. 

Danish Technical Press, 244, Copenhagen. 

 

Fröhlich, D. and A. Matzarakis. 2013. Thermal bioclimate and urban planning in Freiburg - 

Examples based on urban spaces. Theoretical and Applied Climatology, 111,547-558. 

 

Givoni, B., M. Noguchi, H. Saaroni, O. Pochter, Y. Yaacov, N. Feller, and S. Becker. 2003. 

Outdoor comfort research issues. Energy and Buildings, 35(1),77–86. 

 

Gulyás, Á. and A. Matzarakis, 2009. Seasonal and spatial distribution of physiologically 

equivalent temperature (PET) index in Hungary. Quart J. Hungarian Met. Serv., 113(3), 

221-231. 

 

Höppe, P. 1999. The physiological equivalent temperature - A universal index for the 

biometeorological assessment of the thermal environment. International Journal of 

Biometeorology, 43(2), 71-75. 

 

Hwang, R.L., T.P. Lin, and A. Matzarakis. 2011. Seasonal effects of urban street shading on 

long-term outdoor thermal comfort. Building and Environment, 46(4),863–870. 

 

Irmak MA., S. Yilmaz, H. Yilmaz, S. Ozer, and S. Toy. 2013. Evaluation of different thermal 

conditions based on THI under different kind of tree types – as a specific case in a Ata 

Botanic Garden in eastern Turkey. Global NEST Journal, 15(1) : 131-139. 

 

Johansson, E. and R. Emmanuel. 2006. The influence of urban design on outdoor thermal 

comfort in the hot, humid city of Colombo, Sri Lanka. International Journal of 

Biometeorology, 51(2), 119-133. 

 

532

Proceedings of the Third International Conference on Countermeasures to Urban Heat Island, Venice, October 13-15, 2014



 

 

Kamoutsis, A., A. Matsoukis, K. Chronopoulos, and E. Manoli. 2010. A comparative study 

of human thermal comfort conditions in two mountainous regions in greece during 

summer. Global Nest Journal, 12(4), 401-408. 

 

Ketterer, C. and A. Matzarakis. 2014. Human-biometeorological assessment of heat stress 

reduction by replanning measures in Stuttgart, Germany. Landscape and Urban Planning, 

112,78-88. 

 

Leuzinger, S., R. Vogt, and C. Koerner. 2010. Tree surface temperature in an urban 

environment. Agricultural and Forest Meteorology, 150(1), 56-62. 

 

Lin, T.P. and A. Matzarakis.  2008. Tourism climate and thermal comfort in Sun Moon Lake, 

Taiwan. Int. J. Biometeorol., 52(4),281–290. 

 

Matzarakis, A., F. Rutz, and H. Mayer. 2000. Estimation and calculation of the mean radiant 

temperature within urban structures. Biometeorology and urban climatology at the turn of 

the millennium. WMO/TD, 1026,273–278. 

  

Matzarakis, A., Rutz, F., Mayer, H., 2007. Modelling radiation fluxes in simple and complex 

environments, application of the RayMan model. Int. J. Biometeorol., 51(4),323–334. 

 

Matzarakis, A., F. Rutz, and H. Mayer. 2010. Modelling Radiation fluxes in simple and 

complex environments–Basics of the RayMan model. International Journal of 

Biometeorology, 54,131-139. 

 

Mayer, H. and P. Höppe. 1987. Thermal comfort of man in different urban environments. 

Theor. Appl. Climatol., 38,43–49. 

 

Nikolopoulou, M. and K. Steemers. 2003. Special issue on urban research, Thermal comfort 

and psychological adaptation as a guide for designing urban spaces. Energy and Buildings, 

35(1),95–101. 

 

Nikolopoulou, M. and S. Lykoudis. 2006. Thermal comfort in outdoor urban spaces: Analysis 

across different European countries. Building and environment, 41(11), 1455-1470. 

 

Oke, T.R., 2006. Towards better scientific communication in urban climate. Theoretical and 

Applied Climatology, 84(1-3), 179-190. 

 

Papangelis, G., M. Tombrou, A. Dandou, and T. Kontos. 2012. An urban "green planning" 

approach utilizing the Weather Research and Forecasting (WRF) modeling system. A case 

study of Athens, Greece. Landscape and urban planning, 105(1-2), 174-183. 

 

Pattacini, L. 2012. Climate and urban form. Urban design international, 17(2),106-114. 

 

Spronken-Smith, R.A. and T. Oke. 1998. The thermal regime of urban parks in two cities 

with different summer climates. International Journal of Remote Sensing, 19(11), 2085-

2104. 

 

Streiling, S. and  A. Matzarakis. 2003. Influence of singular trees and small clusters of trees 

on the bioclimate of a city – a case study. Journal of Arboriculture, 29,309-316. 

533

Proceedings of the Third International Conference on Countermeasures to Urban Heat Island, Venice, October 13-15, 2014



 

 

 

Thorsson, S., T. Honjo, F. Lindberg, I. Eliasson, and E.M. Lim. 2007. Thermal comfort and 

outdoor activity in Japanese urban public places. Environment and Behavior, 39(5), 660-

684. 

 

Toy, S. 2010. Evaluation of recreational areas in East Anatolia region for bioclimatic comfort 

values. PhD Thesis, Atatürk University, Institute of Science, Erzurum. 

Unger, J. 1999. Comparisons of urban and rural bioclimatological conditions in the case of a 

Central-European city. International Journal of Biometeorology, 43(3), 139-144. 

Unger, J. 2004. Intra-urban relationship between surface geometry and urban heat island: 

review and new approach. Climate-Research, 27,253–264. 

Upmanis, H., Chen, D.L., 1999. Influence of geographical factors and meteorological 

variables on nocturnal urban-park temperature differences - A case study of summer 

1995 in Göteborg, Sweden. Climate Research, 13(2), 125-139. 

Xi, T.Y., Q. Li, A. Mochida, and Q.L. Meng. 2012. Study on the outdoor thermal 

environment and thermal comfort around campus clusters in subtropical urban areas. 

Building and Environment, 52, 162-170. 

Xu, J., Q. Wei, X. Huang, X. Zhu, and G. Li. 2010. Evaluation of human thermal comfort 

near urban waterbody during summer. Building and Environment, 45(4), 1072-1080. 

Yang, F., S.Y. Lau, and F. Qian. 2011. Thermal comfort effects of urban design strategies in 

high-rise urban environments in a sub-tropical climate. Architectural Science Review, 

54(4), 285-304.  

Yilmaz S., S. Toy, M. A. Irmak, and H. Yilmaz. 2007. Determination of climatic differences 

in three different land uses in the city of Erzurum, Turkey. Building and 

Environment, 42(4):1604-1612. 

Yilmaz, S., N.D. Yildiz, S. Toy, and M.A. Irmak. 2009. The role of climatic elements in 

public tendency towards alternative tourism: a sample of Turkey. Atmósfera, 22(4), 367-

374. 

Yilmaz S., M.A. Irmak,
 
 H. Yilmaz, D. Dursun, N.D. Yildiz, and A. Matzarakis. 2013a. 

Bioclimatic  comfort in landscape planning  the use of RayMan model. International 

Conference 2013 on Spatial Planning and Sustainable Development (SPSD), 30 Aug.-1 

Sept., Beijing, China  

Yilmaz S., M.A. Irmak, and A. Matzarakis. 2013b. The Importance of Thermal Comfort in 

Different Elevation for City Planning. Global NEST Journal, 15(3): 408-420 

Zoulia, I., M. Santamouris, and A. Dimoudi.  2009. Monitoring the effect of urban green 

areas onthe heat island in Athens. Environmental Monitoring and Assessment, 156(1-4), 

275-292. 

 

 

534

Proceedings of the Third International Conference on Countermeasures to Urban Heat Island, Venice, October 13-15, 2014


	1a copertina proceedings
	bianca
	IC2UHI3_proceedings
	Contents
	001 - Study on the Impact of Climate Change on Urban Air Temperature Profiles
	003 - Estimation of Thermal Indices in Urban Structures - Simulations by micro scale models
	004 - Prediction of outdoor air temperature using Neural Networks; application in 4 European cities
	005 - Development And Testing Of Photovoltaic Pavement For Heat Island Mitigation
	008 - Experimental and Theoretical Analysis of the Thermal Behavior and The Energy Performance of an Intensive Green Roof System Installed on an Office Building in Athens
	009 - Towards the Assessment of Planning, Developing and Producing of Innovative Composite Cool-Thermal Insulating Materials
	010 - The effect of thermochromic building coatings on the urban heat island phenomenon (Abstract only)
	011 - A numerical and experimental analysis of the aging of the cool roofs for buildings in Greece
	012 - Harmonious accordance of indoor-outdoor thermal comfort and building energy performance by ameliorating urban microclimate in different urban block types in tropical climate
	014 - The role of vegetation in mitigating Urban Heat Island effect: Development of a model for assessing the energy balance of interventions in dense urban environments.
	015 - Effects of Urbanization on the Urban Heat Island in Beirut
	016 - Numerical Simulations of Influence of Heat-Island Countermeasures on Outdoor Human Heat Stress in the 23 Wards of Tokyo, Japan
	017 - A Social Survey (2013) on How the Economic Crisis Affects Peoples' Attitudes Towards the Environmental Subjects
	018 - Built Environment and Microclimatic conditions in a central urban area
	019 - The Contribution of Planting at Achieving Thermal Comfort Conditions and Energy Saving, at a Zero Energy Demand Building
	020 - Eco-Choros: Environmental Housing Archetype in Kimmeria, Xanthi, in Greece
	022 - Pre-fabricated Autonomous Eco-housing Units
	024 - Performance of self-cleaning cool cementitious surface
	025 - The Seasonal Effect of Increasing Urban Albedo in Cold Climates
	026 - Cool Policies for Cool Cities: Best Practices for Mitigating Urban Heat Islands in Large North American Cities
	027 - Energy savings in buildings or UHI mitigation? Comparison between green roofs and cool roofs
	028 - Analysis of terrestrial laser scanning and computational fluid dynamics for the study of cool materials’ application in the urban spaces
	029 - Climatic Urban Design: Configuring Ventilation Channels in Urban Area, Erzurum, Turkey
	030 - Investigating the Effect Of Different Urban Configurations on Temperature Variation in Historic City Of Malacca
	031 - Outdoor experiment investigation on the effect of clothing color to surface temperature variation
	032 - Two Approaches for the Urban Greenery Design as Daytime Urban Heat Island Mitigation in the High-Dense Urban Environment of Hong Kong
	035 - Mapping of thermal-bioclimate in a city with complex topography – the example of Stuttgart, Germany
	036 - The use of SOLENE-microclimat to assess adaptation strategies at the district scale
	038 - The Cooling Effect of High Albedo Materials along with Greenery on Urban Heat Island Intensity: The Case of Tehran Metropolitan Area
	039 - Quantitative evaluation of the impact of mitigation strategies for the Urban Heat Island within the urban area of Modena
	041 - Human-biometeorological estimation of adaptation- and mitigation potential of urban green in Southwest Germany
	043 - GIS-Mapping the Building Energy Demand with consideration of Urban Climate Effects for the City of Stuttgart, Germany
	044 - Radiative and heat storage properties of the urban fabric derived from analysis of surface forms
	045 - Thermo-Fluid Dynamic Analysis of an Urban Canyon
	046 - Creation of experimental urban indexes in order to estimate the environmental performance of urban/building regenerations
	048 - I-COOL. Proposal for an evaluation model of the thermal comfort in urban open spaces.
	050 - Real time Quarter-hour Monitoring of Urban Heat Islands
	051 - Characterization of urban surfaces using remote sensing data for the study of the heat island effect
	052 - Correlation between remote sensing data and ground based measurements for solar reflectance retrieving
	053 - Robotic implementation of the slide method for measurement of thermal emittance
	054 - How ceramic based cool colors can affect the albedo of an Italian city: a case study
	055 - Thermal performance and comfort in traditional residential buildings for the elderly under climate changes context
	057 - The Effect of Facades on Outdoor Microclimate: A Review
	058 - Solar spectral reflectance of building envelope materials after natural exposure in Rome and Milano, and after accelerated aging
	060 - Ventilation by colour and material, exploring a new climate adaptation measure
	061 - Quantification of summer thermal bioclimate of different land uses in an urban city centre
	062 - Assessment of green roofs performance with numerical simulation tools and experimental measurements
	063 - Thermal Band Analysis of Different Land Uses in Urban Spaces and its Effects
	065 - Modelling urban turbulent heat exchanges between the urban canopy and the atmosphere: differences between CFD and surface energy balance models
	066 - Studying the Micro-Climatic Effects of Pavement-Watering with the Help of Statistical Analysis Tools
	067 - An analysis of the effect of pavement-watering on pavement heat flux in order to improve watering efficiency
	068 - Effects of plant design on bioclimatic comfort in special areas; sidewalks
	069 - How is climatic adaptation taken into account by legal tools? Introduction of water and vegetation by French town planning documents (Abstract only)
	070 - Life Cycle Impact Assessment of Countermeasures to Urban Heat Island
	071 - The Urban Heat Island of Basel – Seen from Different Perspectives (Abstract only)
	072 - Urban green surfaces – does this really solve the urban heat island problems? (Abstract only)
	073 - Simulating CO2 Reduction Effects of Measures for Reducing Air Conditioning Load in Urban Districts
	076 - Examination on Aging Experiment and Accelerated Aging Test Method of Solar Reflectance of the High Reflectance Paint in Japan
	079 - Comparison of Software Models for Energy Savings from Cool Roofs
	080 - Thermal Comfort and Walkability In Open Spaces of Mega Kuningan Superblock in Jakarta
	081 - Adapting cities to climate change : a systemic modelling approach (Abstract only)
	083 - The Impact of Vegetation on Urban Microclimate to Counteract the Increase in Built Density in a Tropical Changing Climate
	085 - The effect of roof Insulation on Energy Consumption of Office Buildings with Cool Roofs in India
	086 - Effect of Climate Change on Building Energy Simulation in Tokyo in Summer of the 2030s Using the Dynamically Downscaled GCM Data
	087 - Fast urban heat island model for thermal comfort studies
	088 - Trial of Climate Zoning based on Measurement Data in Hiroshima - For Making Urban Environmental Climate Maps for Planning Considering Urban Heat Island Mitigation-
	090 - Impact of vegetation on urban climate, thermal comfort and building energy consumption – Overview of VegDUD project results
	091 - Cross-analysis between variability of the urban climate and the landscape heterogeneity at the scale of a neighborhood in the city of Toulouse (France) (Abstract only)
	094 - Integration of Microclimate-Responsive Design in the Planning of Urban Outdoor Spaces – a Case Study in Athens, Greece
	095 - On-site input validation for a microclimate simulation
	096 - Remote sensing techniques to assist the analysis of urban microclimate
	100 - Vulnerability of the city of Paris (France) to future heat waves: Impact of urban sprawl scenarios on urbain climate
	101 - Earth Observation in Sustainable Urban Planning and Management: the GEOURBAN Project
	102 - Thermal bioclimate analysis for improvement of urban climate in tropical cities: case of Campinas, Sao Paulo and Santos, São Paulo state
	103 - How to cool cities in summer? Study of impacts of building parameters, area designs and urban planning at city scale using sensitivity analysis (Abstract only)
	104 - Evaluating the policies for the promotion of urban vegetation. The Greek case.
	106 - Measuring Solar Reflectance of Variegated Flat Roofing Materials Using Modified Monte Carlo Method
	109 - Cool Pavement Demonstration and Study
	110 - Keeping California cool: Recent cool community developments
	112 - How much does the shade provided by different trees collaborate to control the urban heat island in tropical climates? – a study in Campinas, Brazil
	113 - Modelling of Urban Vegetation as a Thermal Regulator and Management of Associated Water Resources for Neighbourhood to City-scale Applications (Abstract only)
	114 - Modeling and observing the effect of façade greening on human bioclimate in a complex urban environment
	115 - Impacts on Cooling Energy Consumption Due to the UHI and Vegetation Changes in Manchester, UK
	116 - Quantification of Cooling Processes by Facade Greening: Shading, Insulation and Transpiration (Abstract only)
	118 - How UHI is taken into account in the location and the design of public buildings for sensitive people to rising temperature
	119 - A Simple Tool for Estimating City-Wide Annual Electrical Energy Savings from Cooler Surfaces
	121 - The effect of vegetation on urban street microclimate and thermal comfort in period of heat stress. Case of study the center city of Constantine Algeria, hot and dry climate
	123 - Efficient Structures of Forested Canyon in an Arid City to Mitigate the Urban Heat Island
	124 - The role of building models in the evaluation of countermeasures to urban heat islands with a heat stress related risk concept
	125 - Towards a satellite based monitoring of urban air temperatures
	127 - Analysis of urban Heat Island and Its Effetcts in Valparadiso, Chile
	130 - Assessing the urban heat island in major urban centres with the use of indicators
	134 - High resolution hyperspectral thermal-infrared analysis of the characteristics of UHI, Turku, SW Finland (Abstract only)
	136 - Thermal comfort evaluation in four urban spaces: comparison of measured microclimate variables with modelling results
	137 - Cool Roofs In Cold Climates: Savings Or Penalties?
	139 - Climatic comfort and environmental quality of urban neighbourhoods: How to take into account the experience and expertise of the inhabitants? (Abstract only)
	142 - Vertical Greenery vs Traditional Envelope: A Life Cycle Assessment
	143 - Theoretical and Experimental Analysis of the UHI Effect In a Medium Size City of Italy
	144 - Assessing the Health Impacts of Urban Heat Island Reduction Strategies in the District of Columbia
	145 - Solar Radiation- Diffusion Context in three Cities of Yazd, Tehran and Kobe- A Survey to Mitigate Urban Heat Island Effect in Modern Cities
	146 - Urban Heat Island in Residential Areas of Brasilia
	152 - Observations of the urban heat island effect in outskirts of Venice
	153 - Urban Skyrise Greenery in Hong Kong - A Review
	155 - Assessment of the resilience of north Portugal residential buildings to climate-change enhanced heat waves and of the potential contribution of cool paintings for its strengthen
	157 - High-resolution Urban Heat Island Measurements and Energy Applications in Birmingham-UK
	158 - Characterisation and assessment of near infrared reflective paintings for building facade applications
	159 - Investigation on Performance Prediction and Optimization for Spectral Solar Reflectance of Cool Painted Layer
	160 - Evaluation of Effect of Tree Canopy on Thermal Environment, Thermal Sensation, and Mental State
	161 - The sources and implications of urban climate variance in Vienna
	162 - A Pilot Study of Numerical Modelling of Mean Radiant Temperature in High-density Sub-tropical Urban Environment
	165 - Development of self-cleaning top-coat for cool roof
	166 - Study on the effect of wall surface vegetation and cool mist system on wall surface and air temperature
	167 - Cool Cities – Clean Cities? The effect of UHI mitigation strategies on urban air quality
	169 - Impacts of Disaster-Mitigation/Prevention Type Urban Structure Models on Future Urban Thermal Environment
	170 - Links between Thermal Comfort and Street Design: The case of Erzurum City Centre
	171 - Apparent Temperature Index on different types of urban surface covers within a city park of Florence
	172 - Urbmobi - A Mobile Measurement Device for Urban Environmental Monitoring
	173 - CFD Simulation of the Three-Dimensional Effects Induced by the NOX Photocatalytic Degradation for Isolated Building and Street-Canyon Configurations
	174 - Urban Cavity Method: Microclimatic Evaluation Of Urban Canyon In Tropical Climate. Case Study: Federal District – Brazil
	175 - Modelling Madrid's summer UHI through remote sensing and GIS
	176 - Integrating urban built and green structures to improve climate change mitigation and adaptation: The approach of a recently initiated centre
	177 - Experimental Study on Green Walls and Their Effects on the Thermal Environment
	179 - Experimental Study on Evaporative Cooling of Fine Water Mist for Outdoor Comfort in the Urban Environment
	180 - Assessment of the Intensity of Canyon Layer Urban Heat Island in Chennai Metropolitan Area, India
	181 - Countermeasures to Urban Heat Island - The Strategy in the City of Stuttgart, Germany
	182 - New technologies and urban climate: analysis of a UHI phenomenon through remote sensing with high resolution LiDAR data and Orthophotos
	183 - Estimation of Solar Shading Effect of Urban Trees Using Airborne LiDAR and Radiative Transfer Simulation
	184 - Densification Process of Copacabana Neighbourhood over 1930, 1950 and 2010 Decades: comfort indexes
	186 - Comparison of Whole-Tree Transpiration among Urban Tree Species Using a Novel Weighing Lysimeter
	187 - Evaluation of cool/green roof in mitigating urban heat island in a tropical city, Singapore
	188 - Cool Roof Calculator
	192 - Preliminary study of the impact of urban vegetated devices on energy consumption of building at a district scale
	197 - Vertical Greening Systems and Urban Heat Island related aspects: outcomes of a research project
	198 - Vegetative roofs as an urban heat sink: from small scale experimental investigations to district planning assistance
	199 - Multiscale methods for urban air temperature analysis assisted by mobile measurements
	200 - Green Cover and Urban Microclimate in a Hot and Arid Environment
	201 - Analysis of energy released by educational buildings for Urban Heat Island mitigation
	202 - Sustainable Interventions in Urban Public Spaces of Thessaloniki, Greece: A Study of the Thermal Behavior of Paving Materials.
	203 - Urban heat islands in South Australia: comparative investigation of Adelaide CBD and suburbs based on land surface temperature analysis with Landsat 7 ETM+ Data (2000-2014)
	204 - Managing and monitoring radiant and convective heat flows in temperate zone urban environments
	205 - Validation of a Coupled-Scheme Urban Canopy Model and Building Simulator
	206 - Gonio-photometry: a measurement technique for an accurate assessment of the directional radiative properties of building and urban materials
	207 - Energy and Environmental Impact of Urban Heat Island and Climate Change (Abstract only)
	208 - Urban Heat Island Mitigation Policies in Montreal
	209 - Impact of Air Pollutants and Meteorology on Respiratory and Tuberculosis Diseases
	210 - A hygrothermal model of green walls interactions in street canyons – numerical development and experimental comparison
	211 - Case study of a new district design through a coupled model for urban microclimate and building energy simulation
	212 - A composite cool colored tile for sloped roofs with high ‘equivalent’ solar reflectance
	213 - Aging of Cool Roof Materials: New Accelerated Laboratory Test Method for Mimicking the Change in Solar Reflectance
	214 - Analysis of urban morphological parameters using GIS data for Tokyo, Japan
	215 - A study of urban thermal environment in Tokyo in summer of the 2030s under influence of global warming
	216 - Computational Fluid Dynamics Analysis for Urban Heat Island Effect
	217 - Air-conditioning teaming-up with cool roof: combined approach to reduce heat-island-effect
	220 - Evaluation of the thermal-energy performance of naturally “cool” gravel covering for cool roof and cool pavement application: a case study
	221 - Experimental analysis of the thermal-optical properties of polyurethane waterproof liquid membranes for cool roof application
	222 - Recent Progress on Advanced Materials for UHI Mitigation
	223 - Countermeasures to Urban Heat Island A Study of Mumbai, Maharashtra
	224 - Assessment of the Impact of Cool Roofs in Rural Buildings in India
	225 - Impact of Cool Roof Surfaces on Energy Savings in Residential Buildings Located in Mexico: Effect of Thermal Insulation
	226 - Numerical Simulation of Air-Conditioning Loads of a Building Equipped with Granular Water-Retentive Building Materials Considering Their Responses of Heat and Water Transfer
	227 - Rapid Development of Global Heat Island Mitigation Studies and Countermeasures: A 30 year overview (Abstract only)
	228 - CF and LCA as assessment methodologies for UHI
	229 - Diseases and bioclimatic discomfort in Europe, outcome of the UHI EU Project in terms of urban planning (Abstract only)
	230 - Recent advances in heat island countermeasures from the United States (Abstract only)
	231 - Heat Island Research History, Countermeasures, Adaptation, and Implementation in Japan (Abstract only)
	232 - Urban climatic mapping: a tool to support urban planning and design in climate-responsive cities


	bianca2
	4a copertina proceedings



