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ABSTRACT 

The microclimate and human thermal comfort benefits of urban park are 
important as the environmental conditions will be affected according to 
surrounding landscape and will consequently affect those who use the park for 
recreational activities. Therefore, this study aimed to evaluate the influence of 
different landscape concepts on microclimatic conditions and human thermal 
comfort perception. The study site was located at Taman Saujana Hijau at 
Precinct 11, Putrajaya that has three different landscape concepts namely 
European Garden, English Garden and Oriental Garden. Microclimate 
parameters including air temperature, relative humidity, solar radiation and wind 
speed were measured with 20 sampling points which were established at each 
garden. ANOVA analysis showed that there were significant differences 
between microclimate parameters in different landscape concepts suggesting 
that adding trees and more species to provide better thermal comfort of park 
users. For human thermal comfort perception measurement, 107 questionnaires 
were distributed and analyzed by linear regression analysis. The result from 
regression analysis showed that the park achieved the neutral human thermal 
comfort thus suggesting that the visitors were thermally satisfied with the 
environment condition of the English Garden. In addition, the microclimate 
parameters were clearly greater during noon compared to evening due to heat 
released. The results from this study will be beneficial for the urban park 
managers and stakeholders with respect to landscape designs for example, by 
adding more trees to improve microclimate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© C
OPYRIG

HT U
PM



 

ii 
 

ABSTRAK 

 Manfaat iklim mikro dan iklim terma manusia di taman bandar adalah penting 
kerana keadaan persekitaran akan terjejas mengikut landskap sekitarnya dan 
seterusnya akan memberi kesan kepada mereka yang menggunakan taman 
untuk aktiviti rekreasi. Oleh itu, kajian ini bertujuan untuk menilai pengaruh 
konsep landskap yang berlainan terhadap keadaan mikroklimatik dan persepsi 
keselesaan terma manusia. Tapak kajian ini terletak di Taman Saujana Hijau di 
Precinct 11, Putrajaya yang mempunyai tiga konsep landskap yang berbeza 
iaitu Taman Eropah, Taman Bahasa Inggeris dan Taman Oriental. Parameter 
mikroklimatik termasuk suhu udara, kelembapan relatif, sinaran suria dan 
kelajuan angin diukur dengan 20 titik pensampelan yang ditubuhkan di setiap 
taman. Analisis ANOVA menunjukkan terdapat perbezaan yang signifikan 
antara parameter mikroklimat dalam konsep landskap yang berbeza yang 
menunjukkan bahawa menambahkan pokok dan lebih banyak spesies untuk 
menyediakan keselesaan terma pengguna taman yang lebih baik. Untuk 
pengukuran persepsi keselesaan terma manusia, 107 sampel soalan diedarkan 
dan dianalisis dengan analisis regresi linier. Hasil daripada analisis regresi 
menunjukkan bahawa taman itu mencapai keselesaan termal manusia yang 
neutral dengan itu menunjukkan bahawa pelawat berpuas hati dengan keadaan 
persekitaran Garden English. Di samping itu, parameter mikroklimat jelas lebih 
tinggi pada waktu tengah hari berbanding petang kerana haba dikeluarkan. Ini 
hasil dari kajian ini akan memberi manfaat kepada pengurus taman bandar dan 
pihak berkepentingan berkenaan dengan reka bentuk landskap sebagai contoh, 
dengan menambah lebih banyak pokok untuk meningkatkan iklim mikro. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 General Background  
 
Urban Park with different landscape designs that consists of different landscape 

elements such as trees and other vegetation may provide different microclimate 

benefits such as air temperature, solar radiation and wind velocity reductions 

and increase relative humidity (Streiling & Matzarakis, 2003). Different 

landscape designs that consist of different landscape elements such as building 

infrastructures, trees and other vegetation may provide different microclimate 

benefits (Nowak & Heisler, 2010). Moreover, different landscape elements can 

influence human thermal comfort (HTC) (Matzarakis et al., 2015). HTC benefit to 

users is also important since urban park is commonly used as recreation area. 

Tree canopies are able to modify to microclimatic environments because of 

reflection and absorption of solar radiation and control wind speed and improve 

HTC (Lin et al., 2010). 

 

Tree is one of the landscape components of a park (Oke, 1989). Tree helps in 

the cooling of urban areas through shading and evapotranspiration process. The 

presence and orientation of trees in park are impacting the microclimate of the 

environment (Harbich et al., 2015). Moreover, parts of tree such as leaves and 

branches are able to block solar radiation so that only a small amount of solar 

reaches the area below the canopy of a tree, resulting in low surface 

temperatures below the canopy of the tree (Oke, 1989). With cooler ground 
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surfaces, heat transmitted into buildings and the atmosphere, can be reduced 

(Gaitani et al., 2011).  

 

The presence of trees in park are impacting the microclimate of the environment 

(Harbich et al., 2015) such as air temperature, relative humidity, solar radiation 

and wind velocity and helps in the cooling of urban areas through shading and 

evapotranspiration process (Streiling & Matzarakis, 2003). Trees which is single 

arranged, improved the direction and velocity of wind (Bardisy et al., 2015). 

Hence, the thermal comfort of a person is affected after adding trees, regardless 

its type, decreases the wind velocity due to the dragging force of the densely 

trees linear arrangement (Streiling & Matzarakis, 2003). The tree provides 

benefits in the microclimate and human thermal comfort by lower temperatures 

and higher relative humidity (RH) values (Harbich et al., 2015).   

 

1.2 Problem Statement and Justification 
 
In recent years, the urbanization is the critical necessity of creating more 

outdoor spaces for leisure and recreation activities of citizens. The thermal 

conditions and the thermal comfort of users have not been fully explored in 

outdoor environments in hot and humid climate. This fact explains the need for 

considering human thermal comfort (HTC) in outdoor spaces with such climates 

(Bardisy et al., 2015). It is a necessity to create more outdoor spaces for leisure 

and recreation activities of citizens.  

 

© C
OPYRIG

HT U
PM



 

3 
 

Microclimate has a significant influence on the use of outdoor spaces. Air 

temperature, solar radiation, and wind speed are shown to be the most 

significant factors to human thermal comfort (HTC) (Cheng, 2012). Microclimate 

and HTC benefits of outdoor spaces are important because the environmental 

conditions will be affected according to the surrounding landscape and will 

consequently affecting those who use the green spaces for recreational 

activities (Ren et al., 2011).  For example, impermeable surfaces, 

evapotranspiration of plants manufactured objects and trees significantly gave 

impacts to the HTC (Matzarakis et al., 2010).  

 

Putrajaya is a strategic model concept city and administrative capital of 

Malaysia. It is built to reflect the country's commitment to green environment 

(Salleh et al., 2012). Besides, many people conducting leisure activities at the 

parks in Putrajaya. One of the most visited parks in Putrajaya especially during 

weekend and public holidays for recreational purposes is Taman Saujana Hijau. 

This park however, has three different landscape concepts. Therefore, it is 

necessary to investigate how the different landscape concepts influence the 

microclimate condition of the park. Moreover, as this park is highly used by the 

urban residents, it is also important to look at human thermal comfort (HTC) 

perception of the users of this park to give some insight on how recreational 

park can influence the thermal comfort satisfaction of the park users.  
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Microclimate and human thermal comfort (HTC) benefits of the park are 

important because these benefits will be influenced by the surrounding 

landscapes. Consequently, it affects those who use the area for recreational 

activities (Ren, 2011). Different park landscapes may contribute to different 

microclimate benefits. Park is used by the urban residents hence it is important 

to look at HTC perception.  This will give some insights on microclimate benefits 

of different landscapes and how it influences the HTC perceptions of the users.  

 
 
1.3 Objectives 
 
Therefore, the objectives of this study were: 
 

i. To evaluate the influence of different landscape concepts on 

microclimatic conditions of Taman Saujana Hijau, Putrajaya. 

ii. To assess the user’s perception on human thermal comfort of 

Taman Saujana Hijau, Putrajaya. 

 

 
 

 

 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM



 

46 
 

REFERENCES 

Ahmed, K.S (2012). A comparative analysis of the outdoor thermal environment 
of the urban vernacular and the contemporary development: case studies in 
Dhaka, Passive and Low Energy Architecture, 11, 341-348. 

Akbari, H. & Kurn, D. (1997). Peak power and cooling energy savings of shade 
trees. Energy and Buildings 25,139-148. 

Akbari, H. & Taha, H. (1992). The impact of trees and white surfaces on 
residential heating and cooling energy use in four Canadian cities. Energy 17(2), 
141-149. 

Cheng, V. (2012). Urban human thermal comfort in hot and humid Hong Kong. 
Energy and Buildings, 55, 51-65. 

Cheng, V., Ng, E., Chan, C. & Givoni, B.   (2012). Outdoor thermal comfort study 
in a sub-tropical climate: a longitudinal study based in Hong Kong International 
journal of biometeorology, 56, 43-56. 

Dimoudi, A., & Nikolopoulou, M. (2003). Vegetation in the urban environment: 
Microclimatic analysis and benefits. Energy and Buildings, 35(1), 69-76. 

El-Bardisy, W., Fahmy, M. & El-Gohary, G. (2015). Climatic Sensitive 
Landscape Design: Towards a Better Microclimate through Plantation in Public 
Schools, Cairo, Egypt. Social and Behavioral Sciences, 216, 206-216. 

Ferraro, R., Lillioja, S., Fontvieille, A.M., Rising, R., Bogardus, C. & Ravussin, E. 
(1992). Sedentary metabolic rate in women compared with men. Invest., 3, 780-
784. 

Fanger O. (1970). Thermal comfort. Copenhagen: Danish Technical University.  

Gaitani, N., Spanou, A., Saliari, M., Synnefa, A., Vassilakopoulou, K., 
Papadopoulou, K., & Pavlou, M. (2014). Improving the microclimate in urban 
areas: a case study in the centre of Athens. Building Serv. Eng. Res. Technol., 
32, 53-71. 

Georgi, N. J.& Zafiriadis, K. (2006). The impact of park trees on microclimate in 
urban areas. Urban Ecosystem, 9, 195-209. 

Hassaan, A. & Mahmoud, A. (2011). Analysis of the microclimatic and human 
comfort conditions in an urban park in hot and arid regions. Building and 
Environment, 46, 2641-2656. 

Herrmann, J. & Matzarakis, A. (2010). Influence of mean radiant temperature on 
thermal comfort of humans in idealized urban environments, Meteorologische, 
522-527. 

Huang, H.W., Wang, W.C. & Lin, C.C. (2010). Influence of age on thermal 
thresholds, thermal pain thresholds, and reaction time. Neuroscience., 17, 722-
726. 

© C
OPYRIG

HT U
PM



 

47 
 

Herrington L.P, Bertolin G.E. & Leonard, R.E. (1972). Microclimate of a 
suburban park. In: Proceedings of a Conference on the Urban Environment, 
American Meteorological Society, 43-44. 

Huang, Y., Lin, T., Tsai, K. & Liao, C. (2013). Effects of thermal comfort and 
adaptation on park attendance regarding different shading levels and activity 
types. Building and Environment, 59, 599-611. 

Harbich, L. V., Labaki, L. C.  Matzarakis, A. (2015). Effect of tree planting design 
and tree species on human thermal comfort in the tropics. Landscape and Urban 
Planning, 99-109. 

Henrique, A., Maria, A.  & Sandra, O.  (2014). Relations between Personal 
Characteristics and Bioclimatic Comfort. Operational Programs for Science and 
Innovation, 98, 113-131. 

Hashiguchi, N., Feng, Y. & Tochihara, Y. (2010). Gender differences in thermal 
comfort andmental performance at different vertical air temperatures. Eur J Appl 
Physiology, 109, 41-8. 

Hoof, V., & Hensen, J.L.M. (2006). Thermal comfort and older adults. 

Gerontechnology, 4, 223-8. 

Koerniawan, M. & Goa, W. (2015). Comfortability in Urban Open Space: 
Thermal Comfort Measurement In 3 Biggest Recreation Park in Jakarta. 
Environmental Sciences, 133-144. 

Koerniawan, M. (2012). Effect of Urban Structure on Thermal Comfort and 
Walking Comfort in Jakarta. Literarture Review of Thermal Comfort and Walking 
Comfort, 3, 34-55. 

Lin, B.S. & Lin, J.L. (2010). Cooling Effect of Shade Trees with Different 
Characteristics in a Subtropical Urban Park. Hortscience, 45(1), 83-86. 

Lin, T. P., Matzarakis, A.  & Hwang, R. L.  (2010). Shading effect on long-term 
outdoor thermal comfort. Building and Environment, 45, 213–221. 

Martinez, I. (2017). Human Thermal Comfort. Retrieved from 
http://webserver.dmt.upm.es/~isidoro/. 

Makaremi, N., Salleh, E., Jaafar, M.Z., & Hoseini, G. (2012). Thermal comfort 
conditions of shaded outdoor spaces in hot and humid climate of Malaysia. 
Building and Environment, 48, 7-14. 

Matzarakis, A., Rutz, F., & Mayer, H. (2006). Modelling the thermal bioclimate in 
urban areas with the RayMan Model, the 23rd Conference on Passive and Low 
Energy Architecture, 6-8. 

Malaysian Meteorological Department. Retrieved from http://www.met.gov.my 
(accessed 20.07.17).  

© C
OPYRIG

HT U
PM



 

48 
 

Nowak, J. & Heisler. M. (2010). Air Quality Effects of Urban Trees and Parks. 
Research series. National recreation and Park Association. 

Oke, T.R., (1989). Crowther, J., McNaughton, K., Monteith, J. & Gardiner, B.  
The micrometeorology of the urban forest and discussion, Philos. T. R. Soc. B., 
324, 335-349. 

Panagopoulos, T. (2008). Using Microclimatic Landscape Design to Create 
Thermal Comfort and Energy Efficiency. Landscape Architecture, 25, 1-4. 

Potchter, O., Cohen, P. & Bitan, A. (2006). Climatic Behavior of Various Urban 
Parks during Hot and Humid Summer in the Mediterranean City of Tel Aviv, 
Israel. Int. J. Climatol., 26, 1695-1711. 

Parker, J.R. (1989). The impact of vegetation on air conditioning consumption. 
Controlling summer heat island’. In: Akbari H, Garbesi K, Martien P (eds.) 
Proceedings of the workshop on: Saving energy and reducing atmospheric 
pollution by controlling summer heat island, University of California, Barkley, 
California, 42-52. 

Ren, C., Ng, E.Y. & Katzschner, L. (2011). Urban climatic map studies. 
International Journal of Climatology, 31, 2213-2233. 

Sanusi, R. (2017). Microclimate benefits that different street tree species provide 
to sidewalk pedestrians relate to differences in Plant Area Index. Landscape and 
Urban Planning, 157,502-511. 

Sun, S., Xu, X., Lao, Z., Liu, W., Li, Z., García, E.H., He, L. & Zhu, J. (2017). 
Evaluating the impact of urban green space and landscape design parameters 
on thermal comfort in hot summer by numerical simulation. Building and 
Environment, 123, 277-288. 

Schellen, L., Loomans, M.G.L.C., Wit, M.H., Olesen, B.W., & Lichtenbelt, W.D. 
(2012). The influence of local effects on thermal sensation under non-uniform 
environmental conditions — Gender differences in thermophysiology, thermal 
comfort and productivity during convective and radiant cooling. Physiology & 
Behavior, 107, 252-261. 

Salleh, E., Dahlan, N., Jones, P., Alexander, D., & Dixon, D. (2008). Field 
measurement and subjects’ votes’ assessment on thermal comfort in high-rise 
Hostels in Malaysia. Indoor Built Environment, 17, 334-45. 

Shashua-Bar, L., Hoffman, M.E. & Tzamir, Y.  (2006). Integrated thermal effects 
of generic built forms and vegetation on the UCL microclimate. Building and 
Environment, 41, 343-354. 

Streiling, S. & Matzarakis, A.   (2003). Influence of singular trees and small 
clusters of trees on the bioclimate of a city. Arboriculture 29, 309-316. 

Shashua-Bar, L. & Hoffman M.  (2003). Geometry and orientation aspects in 
passive cooling of canyon streets with trees, Energy and Buildings, 35, 61-68. 

© C
OPYRIG

HT U
PM



 

49 
 

Shashua-Bar, L. & Hoffman, M., (2000). Vegetation as a climatic component in 
thedesign of an urban street: an empirical model for predicting the cooling effect 
of urban green areas with trees. Energy. Buildings, 31, 221-235. 

Souch, C.A. (1993). The effect of trees on summertime below canopy urban 
climates. Arboriculture, 19(5), 303. 

Taha, H., Akbari, H., Rosenfeld, A., & Huang, J. (1988). Residential Cooling 
Loads and the Urban Heat Island: The Effects of Albedo, Lawrence Berkeley 
Laboratory Report LBL-24008, Accepted for publication in Building and 
Environment. 

Xi, T., Li, Q., Mochida, A., & Meng, Q. (2012). Study on the outdoor thermal 
environment and thermal comfort around campus clusters in subtropical urban 
areas. Building and Environment, 52, 162-170. 

Zhaoa, T.F. & Fong, K.F.  (2017). Characterization of different heat mitigation 
strategies in landscape to fight against heat island and improve thermal comfort 

in hot–humid climate (Part I): Measurement and modelling, 32, 523-531. 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM




