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ABSTRACT 

 
This paper analyses human response to the impact of urban climate changes in Ipoh, Perak. 
These changes are the result of rapid urban surface changes. Rapid urbanisation brings 
about the expansion of industrial, business, and commercial areas, as well as the opening of 
new land. Urban temperature changes and air pollution are the direct results of urban 
climate change. The discussion in this paper is based on primary and secondary data from a 
questionnaire survey conducted in Ipoh. The analysis is limited to descriptive and inference 
statistics which is based on univariate analysis.  The results of the survey conducted on 534 
respondents from Ipoh show some awareness of urban climate changes due to rapid 
urbanisation. 463 of these respondents (86.7%) noted that it is warmer in the center of Ipoh 
compared with its peripheries. This can be associated with possible urban heat island 
having developed in the city center. The results also showed a significantly high awareness 
level among the respondents of the existence of the cement industry and quarry activities, 
which the local residents have found to be off-putting, and that negatively affects their 
appreciation of the urban environment. As a result, the residents have to adapt their lifestyle 
to the changing urban climate due to these industries. The study proposes several 
suggestions on how to manage and overcome problems caused by the urban climate 
changes in Ipoh. 

 Keywords: Human Response, Urban Climate Change, Urbanisation, Air Pollution, Urban Environment 

1. INTRODUCTION 
 
Rapid urbanization changes the physical environment of the city. In Ipoh, Malaysia, 
urbanization has led to increased population and a higher number of vehicles, and thus, causes 
heavy vehicular traffic. As a result, the level of air pollution increases in the city atmosphere. 
Sham Sani (1982), highlights that most pollution problems in Malaysia is due to the economic 
development plans, population and urban growth, and rapid expansion of cities. In the case of 
Ipoh, natural resources in the surrounding areas used for the cement and quarry industries add 
to the problem. Temperature increases due to urbanisation of Ipoh are of a concern and many 
studies have been conducted in order to better understand the temperature changes (Hizam, 
1993; Normazidah, 1990). The temperature trends used in many studies, which are popular 
ways to evaluate urban temperature changes due to urban climate change, have also been used 
to evaluate urban warming trends (Chung et al., 2004; Fujibe, 1998a, b; Kato, 1996). Annual 
temperature variations and temperature changes in Ipoh were analyzed using linear trends also 
showed significant results (Mohd Hairy et al., 2011).  
 
This study is an attempt to look at the human response to the effects of urban climate changes 
on their living environment in Ipoh. The study identifies levels of awareness, human thermal 
comfort and adaptation to climate change, and aspects of urban air pollution. 
In addition, this study seeks to examine the actions taken by the respondents to reduce and 
cope with the adverse effects of climate changes. 
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2. METHODOLOGY  
In the study, a questionnaire survey was conducted on residents from selected parts of Ipoh in 
April 2011. The selection of respondents was based on the six Planning Development Blocks 
(PDB) of Ipoh. Based on the projected number of Planning Development Blocks (PDB) in 
2010, it was estimated that the population was at 550,000 (Town and Country Planning 
Department, 1998). A total of 534 respondents were selected in this study. The respondents 
were visited and interviewed in their home. Saturdays and Sundays proved to be the most 
successful days particularly for interviewing men in the households. The samples were 
selected based on stratified sampling method whereby racial composition, occupational 
structure and human response to urban climate changes were taken into consideration. The 
analysis is limited to descriptive and inferential statistics. This was done in the view to fully 
represent the true picture of the entire population of Ipoh City. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Characteristics of the Respondents 
 
The results from the questionnaire revealed that the Malay community formed the majority of 
the respondents (Table 1), although the Chinese dominance in towns and cities is well 
documented by Fernandez et al. (1975). The Malay community formed the majority of sub-
urban residents in Ipoh, while the Chinese at the city center. The Indians are the third major 
race in Ipoh. 
 

Table 1: Racial composition of the respondents in Ipoh City (2011) 
 

Race Number of respondents Percentage (%) 
Malay 330 61.8 

Chinese 125 23.4 
Indian 73 13.7 
Others 6 1.1 
Total 534 100 

 
In terms of age structure, the majority of respondents were between 18 and 59 years old, while 
a small number were 60 years old and older (Table 2). There were a total of 280 male and 254 
female respondents. A large number of the respondents, a total of 139 (26%), the largest age 
group, were between 18 and 25 years old.  
 

Table 2: Age structure of 534 respondents in Ipoh City (2011) 

Age structure Number of respondents Percentage (%) 
18 - 25 139 26.0 
26-29 82 15.4 
30-34 79 14.8 
35-39 62 11.6 
40-44 61 11.4 
45-49 35 6.6 
50-54 32 6.0 
55-59 23 4.3 

60 and above 21 3.9 
Total 534 100 
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The survey also revealed that most respondents in Ipoh were fairly well-educated. About 
80.5% of the respondents had at least primary education, with 58.4% of them with secondary 
education (Table 3). Another 18.5 % have acquired diplomas or degrees. Only 3.2% did not 
receive any formal education. 
 

Table 3: Educational structure the respondents (2011) 
 

Level of education Number of respondents Percentage (%) 
No schooling 17 3.2 
Primary School 32 6.0 
Secondary School 312 58.4 
Learning Institute 74 13.9 
University/Higher Education 
Institute 

99 18.5 

Total 534 100 
 
In terms of occupations, from the 534 respondents, 205 (38.4%) own their business. In 
addition, 162 respondents work in the private sector (30.3%), 75 are government staff (30.3%) 
and 92 work in other sectors (17.3%) (Table 4). All together, the business owners, private 
employees and government staff form 82.7% of the respondents. The study found that this 
group is the most aware of the rapid development of Ipoh.  
 

Table 4: Occupational structure of the respondents (2011) 
 

Occupational Structure Number of respondents Percentage (%) 
Government Sector 75 14.0 
Private Sector 162 30.3 
Own Business 205 38.4 
Others 92 17.3 
Total 534 100 

 
 
3.2 Awareness of Urban Climate Changes and Pollution 
 
The respondents were asked how aware they are to the urban climate change and pollution in 
Ipoh. From the 534 respondents, 31.5% of the respondents strongly agreed and 55.2% agreed 
that the city center is warmer than the suburban of the city (Table 5: Appendix 1). The 
majority of the respondents agreed that Ipoh has experienced rapid urbanisation. One of the 
significant physical changes due to human activities is the decrease of vegetation areas due to 
development. Of all the factors considered significant in contributing to the effects of climate 
change, the respondents regarded pollution to be the most important factor (Table 5: 
Appendix 1). A total of 57.5% of the respondents agreed and 26.6% strongly agreed that 
increased population in Ipoh can lead to increased traffic congestion, which can result in 
temperature increases. 53.0% of the respondents agreed and 17.8 % strongly agreed that the 
cement and quarry industries in Ipoh is the biggest contributor to its pollution. In addition, 
46.4% of the respondents agreed and 43.8% strongly agreed that the current urban 
temperature is warmer than the previous years. Overall, the results show that the majority of 
respondents in Ipoh are generally aware of the factors that cause urban climate change and 
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urban air pollution. This is indicated by the high mean values of all the factors of awareness of 
the urban climate changes. 
 
3.3 Human Response to the Effects of Urban Climate Changes 
 
3.3.1 Thermal Comfort  
 
After evaluating the respondents’ responses to urban climate change and pollution, they were 
asked to assess the thermal comfort of their living environment. A total of 232 respondents 
strongly disagreed that they were comfortable with the heat in Ipoh (Table 6: Appendix 2). 
This shows that a great number of the people in Ipoh were uncomfortable in their living 
environment. Similarly, a significant number of the respondents strongly agreed (31.5%) and 
agreed (50%) that they need to use air-conditioners and fans because of the discomfort caused 
by the heat, and 41.0 % of the respondents agreed that their houses had been renovated to 
reduce the discomfort (Table 6: Appendix 2). 
 
3.3.2 Health  
 
The results of the survey show that in terms of health, the majority of the respondents (64.0%) 
feel healthy (Table 7). This suggests that they agreed that their overall health was not affected 
by the urban climate changes, although they needed to renovate their houses to reduce the heat 
discomfort. Cough was quoted by 20.8% of the respondents as being their biggest health 
problem, while 36 respondents (6.7 %) considered themselves to be asthmatic. This is 
followed by 20 respondents (3.7 %) who claimed to have dry skin, and 16 respondents (3.0%) 
were of the opinion that they experienced shortness of breath. Only 9 respondents (1.7 %) 
reported that their living environment was causing their dry eye syndrome (Table 7). 
 
In general, most of the respondents can be considered as reasonably healthy. The low 
percentage of the respondents with health problems shows that they are only slightly affected 
by the urban climate changes, and that they only need to renovate their houses to cope with 
the heat. 
 

Table 7: Human response to unhealthy effects of the urban climate changes by 
respondents of Ipoh City (2011) 

 
Unhealthy Aspects Number of respondents Percentage (%) 

Asthma 36 6.7 
Cough 111 20.8 
Shortness of breath 16 3.0 
Dry skin 20 3.7 
Dry eye syndrome 9 1.7 
No diseases 342 64.0 
Total 534 100.0 

 
 
3.4 Evaluation of Respondents’ Willingness to Take Action to Adapt to the Effects of 
Urban Climate Change  
 
When the respondents were asked as to whether they have taken any action to reduce the 
effects of urban climate changes in terms of their thermal comfort and health, more than half 
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of them replied that they have in fact done so (Table 8). This indicates the willingness of the 
respondents to ensure that they live in a healthy environment.  
 
To make their living environment more comfortable, 58.1 % of the respondents agreed and 
26.0% strongly agreed that they should plant more trees/plants around their house. 41.8 % of 
the respondents agreed that they felt the need to renovate their homes or buildings to increase 
their comfort level, and 10.9% of the respondents strongly agreed that they plan to move to 
the suburbs. In terms of traffic, 58.8% of the respondents agreed that they use alternative 
routes to avoid traffic congestion, while 35.8 % agreed that they car pool to work. In addition, 
37.1% of the respondents agreed and 9.6% strongly agreed that they have to bear the 
increasing cost of medical treatment for their illnesses (Table 8). 
 
Table 8: Actions taken by the respondents to adapt to the urban climate changes in their 

living environment 
 

STS - Strongly disagree 
TS – Disagree 
KS – Slightly disagree 
S – Agree 
SS – Strongly agree 
 
 
3.5 Overall Assessment and Relationship with the Effects of Urban Climate Change  
 
In general, the effects of urban climate change have a significant relationship with humans 
especially in terms of health, thermal comfort and lifestyle changes. When the respondents 
were asked to evaluate their overall living environment, the majority of them (323 
respondents or 60.5 %) considered their living environment as healthy, while 210 respondents 
(39.4 %) considered their living environment as unhealthy. There was one respondent (0.2 %) 
who did not respond to this question. 
 
3.5.1 Relationship between Awareness of Urban Climate Changes and Thermal 
Comfort due to the Effects of Urban Climate Changes 
 
This analysis is to determine whether there is a relationship between awareness of urban 
climate changes and thermal comfort due to the effects of urban climate changes. To 
determine this relationship, data were analyzed using Pearson r correlation. The results of the 
analysis show that there is a correlation between awareness of urban climate changes and 
thermal comfort, with  r = 0.371 and p = 0.000. It implies that there is a significant 
relationship between urban climate changes and thermal comfort. While the value of r = 0.371 
indicates a weak correlation (Hatcher, 2003),  α = 0.05 indicates that it is significant. The 
summary of the results are shown in Table 9. 
 

Factors Percentage of Respondents (%) Mean SD STS TS KS S SS 
I need to renovate their home/building to increase comfort 6.4 16.6 24.5 41.8 10.9 3.3 1.07 
I plan to move to the suburbs 14.8 21.2 27.2 29.0 7.9 2.9 1.19 
I should plant more trees/plants around the house 2.1 5.2 8.6 58.1 26.0 4.0 0.86 
I car pool to work 8.6 13.7 30.3 35.8 11.6 3.2 1.10 
I use alternative roads to avoid traffic jam 1.5 4.9 12.4 58.8 22.5 3.9 0.82 
I have to bear the increasing cost of medical treatment 8.2 15.9 29.2 37.1 9.6 3.23 1.08 
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Table 9: Relationship between Urban Climate Changes and Thermal Comfort due to the 
Effects of Urban Climate Changes 

 
Variables N Mean SD r r2 p 

urban 
climate 
changes 
 
thermal 
comfort 

 
 

534 

 
3.95 

 
 

3.54 

 
0.42 

 
 

0.48 

 
 

0.371 

 
 

0.14 

 
 

0.000* 

   * Not significant at α = 0.05 
 
 
3.5.2 Relationship between Thermal Comfort and Human Adaptation due to the 
Effects of Urban Climate Changes 
 
This analysis is to find out whether there is a relationship between thermal comfort and 
human adaptation due to the effects of urban climate changes. To determine this relationship, 
data were analyzed using Pearson r correlation. The results of the analysis show that there is a 
correlation between thermal comfort and human adaptation; r = 0.296 with p = 0.000. It 
indicates that there is a relationship between thermal comfort and human adaptation. 
However, the value of  r = 0.296 shows that the correlation is weak (Hatcher, 2003). The 
summary of the results are shown in Table 10. 
 

Table 10: Relationship between thermal comfort and human adaptation due to the 
effects of urban climate changes 

 
Variables N  Mean SD r r2 p 

thermal comfort 
 
human adaptation 

 
534 

3.54 
 

3.46 

0.48 
 

0.68 

 
0.296 

 
0.09 

 
0.000* 

     * Not significant at α = 0.05 
 
 
3.5.3 Relationship between Awareness of Urban Climate Changes and Human 
Adaptation due to the Effects of Urban Climate Changes 
 
This analysis is to determine whether there is a relationship between awareness of urban 
climate changes and human adaptation due to the effects of urban climate changes. To 
determine this relationship, data were analyzed using Pearson r correlation. The results of the 
analysis show that there is a correlation between awareness of urban climate changes and 
human adaptation, with  r = 0.216 and  p = 0.000. It implies that there is a relationship 
between urban climate changes and human adaptation. Nonetheless, the value of  r = 0.216 
indicates that the correlation is weak (Hatcher, 2003). The summary of the results are shown 
in Table 11. 
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Table 11: Relationship between Urban Climate Changes and Human Adaptation due to 
the Effects Urban Climate Changes 

 
Variables  N Mean     SD r r2 p 

urban climate 
changes 
 
human adaptation 

  
534 

3.95 
 
 

3.46 
 

0.42 
 
 

0.68 

 
0.216 

 
0.05 

 
0.000* 

     * Not significant at α = 0.05 
 
 

3.6 CONCLUSION 
 
In conclusion, the majority of the respondents in Ipoh City are generally aware of the urban 
climate changes and pollution. A great number of the respondents also agreed that the most 
important effects of the urban climate changes and pollution are thermal comfort and health 
issues. In order for them to cope with the adverse effects of climate changes, most of the 
respondents had taken or planned to take actions, such as planting more trees/plants, 
renovating their homes and moving to the suburbs. In Malaysia, studies related to effects of 
urban climate changes and pollution are important to foster awareness and care in the 
residents of large cities towards the urban environment, especially urban climate management. 
This will in turn ensure that the quality of the urban environment will not deteriorate in the 
future. 
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Appendix 1 
Appendix 1: Human Response to Urban Climate Change and Pollution of Ipoh City 

 
Factors Considered Percentage (Number of respondents)   

Mean 
 

SD TM (%) STS (%) TS (%) KS (%) S (%) SS (%) 
Ipoh city center is warmer than suburban areas 0 1.1 3.0 9.2 55.2 31.5 4.1 0.78 
The urban climate change due to rapid development activities (urbanisation)  0 0.7 2.2 6.9 60.1 30 4.2 0.70 
Rapid urban development (urbanisation) can lead to changes of the urban atmosphere 0 0.6 1.3 7.9 57.7 32.6 4.2 0.68 
Vegetation areas have decreased due to development  0 0.6 1.3 9.2 53.4 35.6 4.2 0.71 
Surface of the earth has been covered with tarmac, cement and asphalt that can store heat 0 0.6 1.7 7.9 57.5 32.4 4.2 0.69 
Many of mining areas that have been reclaimed for residential, commercial and industrial 
use 

0 1.1 2.4 13.5 54.5 28.1 4.0 0.82 

Growing industrial areas could increase pollution problems 0.2 0.7 1.3 6.9 54.5 36.3 4.2 0.72 
Increasing traffic congestion occurs in Ipoh 0.2 0.4 1.7 5.6 47.0 45.1 4.3 0.72 
Vehicular emission causes air pollution in Ipoh 0.2 0.7 2.6 7.1 49.3 40.1 4.2 0.78 
Cement and quarry industries cause dust problem in Ipoh 0 1.3 4.9 22.1 50.9 20.8 3.8 0.84 
Air pollution caused by the cement and quarry industries 0 0.9 5.2 23.0 53.0 17.8 3.8 0.81 
Increasing population leads to congestion and causes temperature increases 0 0.9 3.2 11.8 57.5 26.6 4.0 0.77 
More frequent rainfall in Ipoh City 0 2.4 11.4 37.3 38.4 10.5 3.4 0.91 
Wind blows more slowly in the city center than the suburbs 0 0.9 9.2 24.9 50.2 14.8 3.7 0.86 
Car park space in the city center is decreasing 0 0.7 3.7 18.2 51.3 26.0 3.9 0.81 
More construction of buildings and housing in Ipoh city center than the suburbs 0 0.7 3.6 11.4 55.4 28.8 4.0 0.78 
More haze in the city center 0 5.2 12.5 41.9 31.6 8.6 3.2 0.96 
Timber processing industry is a source of air pollution in Ipoh 0.4 3.0 12.4 36.7 37.3 10.3 3.4 0.96 
Outside temperature is hotter than in the home 0 1.7 3.9 17.0 48.5 28.8 3.9 0.88 
Flash floods often occur in Ipoh 0.2 7.3 17.8 34.1 29.8 10.9 3.2 1.1 
Total production of solid waste is increasing in Ipoh 0 0.4 3.4 11.2 52.8 32.2 4.1 0.77 
Non-sustainable land clearing has diminished aesthetic values of the cityscape 0 1.3 4.1 15.0 50.2 29.4 4.0 0.85 
Obtain information on urban temperature increases from radio, television, newspapers, 
magazines, internet and other sources 

0 3.4 7.7 18.4 48.7 21.9 3.7 0.98 

The surroundings in residential areas are not comfortable because there is little green 
vegetation and recreation areas 

0 2.2 6.6 21.9 47.4 21.9 3.8 0.92 

Green and recreational areas can reduce the overall temperature 0.2 1.7 2.2 6.9 52.1 36.9 4.2 0.80 
Green spaces and recreation areas can reduce dust and noise pollution 0.2 0.9 3.9 10.3 54.7 30.0 4.1 0.82 
Land clearing can increase the temperature of urban areas 0.2 0.9 4.5 10.9 55.1 28.5 4.1 0.83 
The current urban temperature is hotter than before 0 0 1.9 7.9 46.4 43.8 4.3 0.70 
Urban areas are increasingly crowded with buildings 0 0.2 3.0 7.7 45.7 43.4 4.3 0.75 
The area around where I live has a lot of vegetation 0 5.2 13.3 32.2 32.8 16.5 3.4 1.20 
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Appendix II 

 
 

Appendix 2: Human response to the most important factors contributing to thermal comfort in Ipoh City 
 

Factors Considered  Number of Respondents (N) and Percentage (%)   
Mean 

 
TM % STS %  TS % KS % S % SS % SD 

I am comfortable with the heat in Ipoh 0 0 232 43.4 115 21.5 107 20.0 50 9.4 30 5.6 2.1 1.22 
I need to use air-conditioner and fans because of the heat discomfort 0 0 18 3.4 26 4.9 55 10.3 267 50.0 168 31.5 4.0 0.95 
My home has been renovated to reduce the discomfort 0 0 19 3.6 69 12.9 158 29.6 219 41.0 69 12.9 3.5 0.99 
I feel more comfortable during rainy season 0 0 7 1.3 25 4.7 108 20.2 273 51.1 121 22.7 3.9 0.85 
Around my housing area there are green spaces to help reduce stress 1 0.2 23 4.3 57 10.7 153 28.7 232 43.4 68 12.7 3.5 0.99 
There is a recreational park in my residential area that made me feel comfortable 0 0 31 5.8 72 13.5 159 29.8 230 43.1 42 7.9 3.3 1.0 
I use a dark screen for the house and car windows to reduce heat 0 0 19 3.6 53 9.9 149 27.9 231 43.3 82 15.4 3.5 0.98 
Shading equipment can block sunlight and heat radiation 0 0 8 1.5 23 4.3 100 18.7 328 61.4 75 14.0 3.8 0.77 
Air flow turbines are used to reduce discomfort at home 1 0.2 29 5.4 54 10.1 139 26.0 244 45.7 67 12.5 3.5 1.02 
Painting the exterior of the house in white can reflect light and reduce heat 0 0 9 1.7 30 5.6 103 19.3 285 53.4 107 20.0 3.8 0.86 
Shade plants are used to insulate and cool the surroundings 1 0.2 12 2.2 21 3.9 82 15.4 313 58.6 105 19.7 3.9 0.84 
I use the air- conditioner 0 0 76 14.2 63 11.8 106 19.9 189 35.4 100 18.7 3.3 1.30 
The cost of electricity bills increases due to the increased use of air-conditioners 0 0 33 6.2 49 9.2 89 16.7 214 40.1 149 27.9 3.7 1.14 
 
TM - no response  
STS - strongly disagree 
TS - disagree  
KS - slightly disagree 
S  - agree   
SS  - strongly agree 
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