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ABSTRACT
This study aims to study the temperature of the earth in the city of Kuala Lumpur. The aim is to identify the
temperature distribution pattern and study outside the distribution of earth temperature in the night and
day in Kuala Lumpur. This study conducted a primary data through field study. This study uses quantitative
methods. The field temperature method collects 12 observation stations using six main zones for eight days
during the second monsoon season, from August 11, 2019, to August 18 2019. Data hours are collected
twice a day in the night (1 am -4 am) and noon (1 pm - 4 pm). AZ RH TEMP model 77535 use as the
temperature measurement tool used to obtain the temperature. This tool also measures temperature, humidity
and carbon dioxide. This study uses descriptive statistical analysis and regression techniques assisted by
geographic information system (GIS) software for analysis used as the inverse distance (IDW) to predict the
earth’s temperature pattern. The result showed that the night’s surface temperature value was 29 0C (station
4, day 4). The highest value during the day is 44.8 0C (station 9, first day). In the meantime, the overall
temperature of each station is at normal levels around 29 0C to 32 0C. The temperature difference between
places and days is not too high around 3.9 0C only. However, the temperature difference between day and
night is quite significant around 19.20C. This difference is typical for the tropics. Overall, the earth’s
temperature in the evening is higher than the temperature in the night. In conclusion, urbanization activities
in Kuala Lumpur are amongst the factors to the occurrence of rising temperatures in the city. The implication
is that adequate measures need to be applied so that this phenomenon can be reduced and can ensure the
comfort of living without traces of environmental sustainability.
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Introduction
Scientists agree that global warming was first observed in the 1940s and is the beginning of an increase in greenhouse gases in the atmosphere. The
increase started with the first industrial revolution in
Europe (Mutia and Winda, 2015). However, the
amount of greenhouse gas emissions is small and
does not significantly impact the earth. The earth’s
temperature remained constant, which increased by
0.2 °C from 1000 to the end of the 19th century.
However, if this greenhouse gas release not controlled, it will cause the earth to warm up and is expected by 2100, the average temperature could rise
7 degrees Celsius above the pre-industrial level if the
increase in carbon emissions does not change (My
Metro, 2019). The Federal Territory of Kuala
Lumpur is the capital and largest city in Malaysia.
Kuala Lumpur’s city covers 244 km2 (94 miles ²)
(Junaidi et al., 2017). Next, the Federal Territory of
Kuala Lumpur is one of the three Federal Territories
of Malaysia and an enclave (a small area enclosed in
a large area) in Selangor the midwest coast Peninsular Malaysia (Junaidi et al., 2017). Nevertheless, as
urbanization in Kuala Lumpur is increasing rapidly,
there is urban sprawl and expansion in the suburbs,
which causes the area or size of Kuala Lumpur city
to increase. When the downtown area is no longer
the focus for development and urbanization activities, this due to higher concentrated and spread in
the suburbs (Junaidi et al., 2017). Kuala Lumpur or
the Klang Valley Metropolitan only covers the Federal Territory of Kuala Lumpur, Petaling District,
Klang District, Gombak District, and Hulu Klang
District. Today, the Metropolitan area of Kuala
Lumpur has covered districts or areas such as City
Center, Wangsamaju-Maluri, Sentul-Manjalara,
Damansara-Penchala, Bukit Jalil-Seputeh and
Bandar Tun Razak-Sungai Besi (Junaidi et al., 2017)
and estimated that the area of the Klang Valley Metropolitan area is 6800 square kilometres (World
Population, 2016).
Due to the rapid urbanization activities, there has
been a recent increase in temperature in Kuala
Lumpur. Various factors drive these changes in temperature patterns, and one of the causes is the factor
of rapid development (Roskhoirah, 2016). The proof
is that in 2016 the urban surface temperature in
Kuala Lumpur once reached up to 36 °C
(Roskhoirah, 2016). However, this extreme temperature pattern change is rare because the temperature
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in Kuala Lumpur is relatively constant where the
maximum temperature is around 31-33 °C (88-91 °F)
and never exceeds 37 °C (99 °F). Meanwhile, the
minimum temperatures are around 22 and 23.5 °C
(72 and 74 °F) and never less than 19 °C (66 °F)
(Junaidi et al., 2017). The change is prolonged, as
temperatures change by 0.2 degrees from 1000 until
the end of the 19th century. In fact, according to a
report released by the UTM-Low Carbon Asia Research Center (2015), the global average temperature has only increased by 0.75 °C in 100 years (19062005). In Malaysia, for example, it only increased by
0.5-1.5 °C (1961-2007). According to statistics released by the Department of Town and Country
Planning (PLAN) in 2019, by 2020 the rate of urbanization or urbanization in Malaysia will reach 77%,
and it expected that by 2040 this figure would continue to increase to 85%. This scenario certainly
brings many benefits to Malaysia, especially its
people. Nevertheless, keep in mind that the rapid
urbanization process, especially in big cities like
Kuala Lumpur, will cause land-use changes to the
earth’s physical nature. For example, the replacement of forests with buildings involves heat production such as manufacturing operations, vehicle
smoke production, air conditioning, and other human activities (Mohd Hairy et al., 2018). Of course,
these activities will have an impact on rising surface
temperatures, especially in urban areas.
Furthermore, the rapid urbanization that occurred drastically in the Klang Valley Metropolitan
has caused widespread land-use changes that can
change the environment’s natural temperature pattern. For example, previously the area was a forest,
but today the place has been replaced with a new
environmental surface such as road construction,
settlements, buildings, and human activities (Thomas and Melvin, 1985). Also, there are manufacturing operations, vehicle smoke production, air conditioning, and other human activities. These activities
affect the temperature pattern change because such
activities produce pollutants suspended in the atmosphere (Mohd Hairy et al., 2018).
Temperature is a measure of particles’ average
kinetic energy in a substance, and it is related to how
hot or cold a substance is. It has four measurement
scales known as Celsius, Kelvin, Fahrenheit, and
Reaumur (Widi, 2016). Nevertheless, most countries
use the Celsius degree measurement scale because it
is easier to understand. For example, Malaysia uses
the Celsius measurement scale to measure its sur-
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face temperature in Kuala Lumpur. The highest
temperature ever recorded by Kuala Lumpur is 36
°C (Roskhoirah, 2016). Nevertheless, keep in mind
that the temperature observation is only taken in
downtown Kuala Lumpur and does not cover the
Klang Valley Metropolitan area. Therefore, earth
surface temperature observations to obtain complete
temperature information throughout the Klang Valley Metropolitan area. This study not only focuses
on the city centre but involves six main zones found
in Kuala Lumpur, namely covering the City Center,
Wangsamaju-Maluri, Sentul-Manjalara, DamansaraPenchala, Bukit Jalil-Seputeh and Bandar Tun
Razak-Sungai Besi. Each zone has two stations to
observe the temperature, which makes it 12 stations
in total. When observing data, various criteria have
been taken into account to ensure that the surface
temperature readings taken are genuinely accurate
and valid. For example, the area selected for temperature monitoring must be a paved open space,
away from drains, have no trees and the surrounding area is not obstructed by buildings or objects that
could disrupt the data collection process.
Besides, during temperature observation, the
body must be kept away from the device because
the human respiratory process can disrupt the tem-

perature reading. Activities such as smoking are
strictly prohibited as it may also cause the data
taken to be considered invalid. Next, the data readings are taken twice a day to see the difference in the
earth’s surface temperature for each zone and time.
The number of days required to record data is eight
days, starting on August 11, 2019, and ending on
August 18, 2019. The time allotted for data observation across the zone is 4 hours. The frequency of observation is twice that at night starting at 1.00 am to
4.00 am. Daytime is 1 to 4 pm.

Materials and Methods
Study area
According to Junaidi et al. (2017), the Federal Territory of Kuala Lumpur is Malaysia’s capital and largest city. The size of the city of Kuala Lumpur covers
an area of 244 km2 (94 square miles). Next, the Federal Territory of Kuala Lumpur is one of Malaysia’s
three Federal Territories and an enclave (a small
area enclosed in a large area) in Selangor, on the
midwest coast Peninsular Malaysia (Junaidi et al.,
2017). Its location on the west coast of Peninsular
Malaysia, which is wider than the east coast, contrib-

Fig. 1. Study area and sampling stations
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utes to more rapid development than other Malaysia cities. Today, Kuala Lumpur covers the city centre and includes six main zones: the City Center,
Wangsamaju-Maluri, Sentul-Manjalara, DamansaraPenchala, Bukit Jalil-Seputeh and Bandar TunRazakSungai Besi. Each area has two observation stations
which makes a total of 12 stations.
Data
The data used is primary. The primary data used is
through field study methods and observations at the
study station location. The observation method using a temperature gauge with each observation time
at the station is for 10-15 minutes. Observation
methods and photographic methods are essential to
provide an overview as evidence that can increase
the study results’ validity and reliability. The map
study method is a method that can give an overview
of the study area. Table 1 shows the location of observation stations for these 6 zones in Kuala
Lumpur. All sampling stations are located in open
areas to reduce temperature retraction from excessive buildings or land.
Analysis
The analysis used was descriptive analysis and
room regression. The descriptive analysis involves
average, maximum, minimum, standard deviations
and ranges values. The analysis used to determine
the actual state of surface temperature values and
the differences between all sampling stations. Spatial
regression analysis involves ArcGIS 10.7 software
using the inverse distance weighted (IDW) technique found in the extension module for spatial analysts. The IDW calculation made, on average, sum
the value of the nearest point then divided by two.

To obtain a new point value between known sample
points, in a linear line we can estimate the value by
summing the two nearest points, then dividing by
two to obtain the average between the two points.
Figure 2 shows four (35, 40, 42 and 49) samples of
nearby points used to obtain the expected point
value (Z). To get the Z value in the sample point’s
central region, these four sample point values must
be connected to form a polygon to form an intersecting point indicating the value represented for that
area (Sabri et al., 2013).

Results and Discussion
This part of the findings divided into 3 parts that
will detail each station’s daily descriptive values for
the night, day and temperature sampling patterns in
Kuala Lumpur.
Average Night Temperature Changes
Table 2 shows the values obtained for each sampling
for each station for 8 days of sampling in the night
conducted between 1 am to 4 am. Sampling is done
at this time to get the minimum temperature value
during the absence of the sun. This sampling time is
because early in the night, leading to mid-night often still has the potential for surface temperature
influenced by the concrete’s temperature in the environment, buildings and even vehicles.
The night’s surface temperature in Kuala Lumpur
is not too high around 23.5 °C (station 7, day 6) to
29.5 °C (station 4, day 4) only. In fact, for every day,
the value does not change with a standard deviation
value that does not exceed 1 °C. Even the difference
in value for each station is not too big with the highest being 5.5 (station 1). This value shows that the

Table 1. Station locations
Zone
A (City Center)
B (WangsaMaju-Maluri)
C (Sentul-Manjalara)
D (Damansara-Penchala)
E (Bukit Jalil-Seputeh)
F (Bandar TunRazak-Sungai Besi

Station
1
2
3
4
5
6
7
8
9
10
11
12

Location
DataranMerdeka
Asia Park
Sri Rampai
Sunway Velocity
Tesco Sri Utara
Magna Berhad
Petron Bangsar
Damansara Open Site
Petronas
Stadium Bukit Jalil
Tesco Extra Cheras
Pekan Sungai Besi

Latitude (X)
3.149980
3.168166
3.198496
3.125396
3.222147
3.195686
3.127313
3.149613
3.055385
3.056201
3.098915
3.064034

Longitude (Y)
101.693409
101.696091
101.737697
101.726811
101.670420
101.669224
101.676356
101.662936
101.704135
101.689191
101.734154
101.710104
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temperature values in Kuala Lumpur are uniform.
Even for the daily value temperature also does not
show great diversity. The highest value recorded
was 29.5 °C (station 4). Even the standard deviation
does not exceed 1. This observation’s date is in the
southwest season, which has characteristics such as
May to September with the wind coming from the
southwest and the relatively dry season (Department of Meteorology Malaysia (JMM), 2020), i.e.
lack of rainfall. This observation makes the months
between May and September a good month to get a
temperature sample where air humidity is lowest,
and rainfall is low.

is done to avoid the influence of atmospheric cold
and surface material starting from the night. The atmosphere and the earth’s surface will heat up as the
sun rises in the night and will reach optimal afternoon levels. Coupled with low air humidity in the
afternoon leads to the evening due to converting
water moisture in the air is high.
The difference in surface temperature values for
night and day in Kuala Lumpur is between 44.8 °C
(station 9, day 1) and 25.6 °C (station 9, day 5). The
temperature variation is not very significant with
the average temperature being between 38.9 °C (station 11) and 33.4 °C (station 9). Even the standard
deviation also shows that the temperature change is
below 6 only. While the range is just below 20, which
indicates the temperature is more or less the same
but will vary slightly due to its position. Station 9 is
basically near an open area with a stadium and forest recreation area, namely Bukit Jalil Recreational
Forest which allows the conversion process. Table 4
The difference in surface temperature value for
night and day in Kuala Lumpur is between 44.8 °C
(station 9, day 1) and 25.6 °C (station 9, day 5). The
temperature variation is not very significant with
the average temperature being carbon dioxide to
oxygen. Besides, this location is also far from the

Average Day Temperature Changes
Table 3 shows the surface temperatures taken during the day starting from 1 pm to 4 pm. A 4-hour
range is required to complete 12 sampling stations
within 243 km2. Often movement during the day is
quite limited due to high traffic. The sun will be in
the middle position at 1 pm and will gradually decline until dawn. The sun’s highest temperature is
between 1 pm to 4 pm due to the sun’s position
emitting light at the optimal level at this time. So
assuming that the temperature in the sample will be
at the highest level between this time, then sampling

Fig. 2. IDW calculation

Source: Sabri et al., 2013

Table 2. Night temperature (C)
Station

Day
D1

D2

D3

D4

D5

D6

D7

D8

1
2
3
4
5
6
7
8
9
10
11
12

26.8
26.7
26.8
27.1
26.5
26.6
26.4
26.6
26.6
26.9
27.5
26.7

27.8
27.6
26.9
28
27.1
27.5
26.3
26.7
25.7
27.2
26.7
26.4

27.3
27.6
27.2
27.6
27.3
27.6
26.4
26.5
25.7
28.8
27.5
27

29.3
28.7
28.8
29.5
28.5
28
27
27.6
26.3
28.7
28.3
27.7

25.5
25.8
26.1
25.8
26.1
26.1
26.1
26
25.6
26.1
26.2
26.1

23.8
24.3
24.4
24.4
24
24.1
23.5
23.7
22.8
24.5
24
24.2

27
26.7
25.8
26.8
26
26
25.2
25.6
24.3
27.5
25.4
25.2

26.7
26.2
26.1
26.4
27
27
26
26.2
25.2
28
25.2
25.7
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Figure 4 shows the temperature variation in the
Kuala Lumpur space during the day. Table 3 is the
actual value of sampling, which shows that the
earth’s surface temperature in Kuala Lumpur is
above 28 °C, which is very different in the night.
Even the maximum value of the night temperature
does not reach the minimum value for the daytime.
So the whole of Kuala Lumpur is experiencing temperatures that exceed the Malaysian standard of 27
°C. Temperatures above 40 °C detected on 5th days
of sampling on days 1,2, 3, 4 and 5. The most extensive coverage areas were on days 1 (zones E and F)
and 5 (zones A, B, E, F). At the same time, the average temperature is mostly at temperatures between
35-40 °C only. The result is similar to the research by
Shaharudin et al. (2009), Shaharudin and Noraziah
(2011) and Nasir et al. (2020).

municipality. Table 3 also shows the temperature
variation by day for daytime sampling. On average,
the temperature in Kuala Lumpur during the southwest monsoon season is still below 40 °C. The highest temperature recorded was 44.8 °C (first day, station 9), and the lowest was 37.8 °C (5th day, station
12). The standard deviation shows no significant difference for each day with a value of around 5.2 only.
The range is not too big, less than 17 only.
Estimation of Spatial Earth Surface Temperature
Figure 3 shows the overall Kuala Lumpur space for
surface temperature in the night. Based on the 12
sampling stations, interpolation techniques in spatial
analysis of GIS, the overall results are as shown in
Figure 2. ArcGIS 10.7 software used to predict valueless places using values from 12 stations. Interpolation using the inverse distance weighted (IDW)
technique. There are 9 maps shown in Figure 2. Each
map shows the diversity of regression values for
each day from the first day to the eighth day and
added 1 map for the station’s average overall value.
The night temperature in Kuala Lumpur is less
than 28°C as in Table 2. The breakdown of temperature values used in Figure 3 is the area of temperature less than 26 °C, the temperature range between
26-26.5 °C, the temperature range between 26.5 to 27
°C and area the temperature exceeds 27 °C. Nights 1
to 4 shows that most of Kuala Lumpur experience
temperatures above 26 °C. Compared to the 5th and
6th night. This value is due to the rain that night that
cools the atmosphere. Compared to 7 and 8 nights
which have the same characteristics for early nights.
On average, Kuala Lumpur experiences temperatures above 26 °C for most of its areas except for a
small portion of zones D, E and F.

Conclusion
The study of the earth’s surface temperature is a
study that gets everyone’s attention. The temperature in urban areas is known to have high saturated
areas, high population density and lack of vegetation cover. Tropical areas have known to have undergone significant changes in terms of land-use
changes and impact on local surface temperatures.
Rising temperatures in the tropics directly contribute to global warming as in Kuala Lumpur and
other cities. Temperatures in Kuala Lumpur have
risen above 40 °C during the southwest monsoon
season which is known to be among the driest in
Malaysia due to lack of rainfall. However, temperature increases in this area can reduce by reducing
greenhouse gases, especially carbon dioxide, such as
adding areas with vegetation cover such as recreational forest areas.

Table 3. Day temperature (oC)
Station

D1

D2

D3

D4

D5

D6

D7

D8

1
2
3
4
5
6
7
8
9
10
11
12

27.8
38
32.7
40.7
31.2
39.7
38
42.5
44.8
38.5
42.5
43.1

40.3
39.7
36
37.2
39.1
37.8
38.2
37.8
38.1
36.5
37.8
35.3

37.4
37.7
39.6
39.2
37.5
41.1
40.6
35.6
34.5
35.1
43.1
37.9

36.3
37.7
34.4
41.5
37
33.9
34.6
29.2
28.1
35.3
35.5
33.3

37.8
34.5
37.5
35.7
26.1
36
33.1
30.7
25.6
35
35.1
33.1

31.6
32.7
37.7
34.5
32.2
36.5
33.9
32.2
32.1
39.6
38.2
40.5

40.1
36.6
37.7
44.7
38.6
38.8
39.6
42.8
32
36.6
40.5
38.5

31.6
32.7
37.7
34.5
32.2
36.5
33.9
33.2
32.1
39.6
38.2
40.5

NAYAN ET AL

S15

Fig. 3. Estimation of temperature at night
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Fig. 4. Estimation of temperature at day
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