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Abstract

Climate change plays a vital role because it has a significant impact on all living creatures on earth.
Analysing the trajectory of the climate is critical in determining the pattern of changes since it provides
an initial perspective for future forecasts. In this study, a trend analysis was carried out to identify the
pattern of changes for four weather parameters such as yearly precipitation (mm), yearly maximum
temperature (°C), yearly average humidity (%) and yearly radiation (MJ/m) from 1992 to 2022. A
comparative study was carried out in three different locations in Malaysia (Sintok, Gunung Brinchang
and Chuping). The data of 30 years of climatology was extracted from NASA Power. As a result of this
analysis, the precipitation trend is influenced by the maximum temperature in these locations and
maximum temperature showed an upward trend for every 10 years. Opposingly, the humidity in Gunung
Brinchang showed insignificant changes although the humidity is increasing both in Sintok and Chuping.
The radiation showed no trend all in three locations.
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INTRODUCTION
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Published: 30 June 2026 Change (UNFCC) defines climate change as “a change which
is attributed directly or indirectly to human activity that alters
the composition of the global atmosphere and an addition to

natural climate variability observed over comparable time periods”. Generally, climate
change refers to the shift in weather over time, whether due to natural variability or due
to human activity (United Nations, 2024). Since climate change works interchangeably
with the changes of weather and global temperature, there is no doubt that it may create
anxiety among people about what will happen soon. Rapid weather shifts such as flash
floods, hurricanes, and earthquakes have been part of the global major news recently.
Intergovernmental Panel on Climate Change (IPCC) warned that the global
temperature will rise to 1.5° Celsius (C) or even 2°C in the next decade if the greenhouse
gases emissions are not being reduced. The average global temperature had increased by
about 1.1°C from 1850 to 1900, and the heat increment was still being prevailed (Arias


mailto:yanashazali@uitm.edu.my

JM Journal of Administrative Science
ICoPS Special Edition, Vol.23, Issue 2, June 2026, pp.167-179

[ == s ] . .
Available online at Attp.jas.uitm.edu.my

et. al., 2021).

There are many studies discussing the effects of climate change. The rise in
global temperatures because of climate change has a high impact for the earth’s
ecosystems and other natural systems such as extreme climate events, including heat
waves. A heat wave event is a prolonged period of abnormally hot weather and
anticipated to become more frequent, longer, and severe with the warming of the earth’s
climate. An extreme heat wave can affect serious health concerns, especially heat stress
and heat stroke among the sick and the elderly (Suparta & Yatim, 2017).

In Malaysia, ‘Monsun Barat Daya’ or southwest monsoon happens annually,
from May to September. It is a weather pattern in which the number of days without rain
is greater than the number of rainy days in most states. This monsoon occurs during the
hot and dry season in Malaysia, whereby the strong solar heating leads to an increase in
temperature. Hence, it leads to hot conditions and heatwaves in which the temperature
index is between 37 to 39°C for three consecutive days. With the low rainfall in certain
areas of Peninsular Malaysia and in the Borneo (except for West Sabah), drought
conditions may occur, and affecting the ecosystem around those areas (MET Malaysia,
2024).

Therefore, a study on the weather projection review for 30 years in selected
areas is crucial to be understood in finding potential sustainable agricultural activities in
response to the climate change impacts towards the ecosystem.

Objectives of the Study

e To analyse the projection of maximum temperature for 10 to 30 years as the
temperature rise is forecasted between 1.5°C and 2°C every year.

e To highlight the potential crops plantations based on the climatology review in
Sintok, Gunung Brinchang and Chuping, Malaysia.

RESEARCH METHOD

This study has used comparative data from NASA Power website, under
agroclimatology (see Figure 1). This variable is able to provide data on climate studies
and adaptation plans, especially for agriculture, in which it is easy to analyse and
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interpret. The trend that has been studied are from 1992 to 2022 for Sintok, Kedah,
Gunung Brinchang, Pahang and Chuping, Perlis. These places are among the potential
sources for agricultural export throughout Peninsular Malaysia and might be

internationally.

......

Figure 1: Nasa Power Data
Sources: https://power.larc.nasa.gov/data-access-viewer/

From the NASA Power website under agroclimatology, several basic parameters
have been chosen i.e. humidity, maximum temperature and precipitation. Then, the raw
data is extracted into excel work sheet (Figure 2). In order to analyse the data, pivot
table helps to show the highest temperature and precipitation. Both precipitation and
temperature have effects on each other. Thus, the reseachers need to combine both
parameters in one graph to get the reading.

169

eISSN 2600-9374
© 2026 Faculty of Administrative Science and Policy Studies, Universiti Teknologi MARA (UiTM), Malaysia


https://power.larc.nasa.gov/data-access-viewer/

JM Journal of Administrative Science
ICoPS Special Edition, Vol.23, Issue 2, June 2026, pp.167-179

e . —— S——
- e
.

sa e Available online at http:jas.uitm.edu.my
(MO R s I
VP e ———— m— — ]
el eyr =i - p—— Tl = o
s ' . = ‘ Aot
2 E B | | —

- -~
- .
P L TIRVRRMTION i Y S R . R - -

— P —— . = 2

Figure 2: Data Extraction and Conversion Process
Climatology Review in Sintok, Gunung Brinchang And Chuping, Malaysia : Discussion
on Potential Agricultural Activities

A.  Sintok, Kedah

Sintok is one of the sub-urban areas located in Kubang Pasu district, Kedah
Darul Aman. It is well known for having the northern public university in the
Peninsular i.e. Universiti Utara Malaysia (UUM). Geographically, this small town is
surrounded by mountains and hills, and suitable for agriculture.

A
e e

Figure 3: Map of Sintok in Kubang Pasu, Kedah
Source: Zh9567, Wikimedia Commons, 2024
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In further analysis, Figure 4 provides information regarding the climatology of

Sintok in 30 years.

Figure 4: 30 years Climatology in Sintok, Kedah

For 30 years, Sintok experienced an even maximum temperature rate, in which
the difference in its temperature readings was trivial between the years (between 0.66°C
to 4.29°C, from 2016 to 2020). For 5 years, the average temperature readings were
considered as hot i.e. 36.09°C in Sintok (NASA Power Data, 2025). In addition, the
average yearly humidity was also relatively increased throughout the 30 years whereby
the highest humidity was in year 2011 at 83.62%. The precipitation trend in Sintok is
flat for 7-10 years starting from 2009 to 2018 at the rate of 2018 (0 (mm/day)) to 2009
(1.93 (mm/day)). Here, it could be said that Sintok had experienced a high level of
climate change throughout 30 years, though humidity and the rainfall there helped to
cool the place down.

Based on Sintok’s climate, hybrid grain corn probably has the potential to be
grown and commersialised, as it is suitable to live at a temperature between 27°C to
32°C. Grain corn (also known as ‘“cow corn”) is fit to be harvested with humid
temperature conditions at a rate of 20-25%. This type of corn also requires 500mm-
800mm of precipitation to grow bountifully (Jabatan Pertanian Malaysia, 2020).
Usually, grain corn is planted as the livestock’s feed and it can help to reduce the
dependence on imported food for the local poultry in Malaysia, in which it is related to
the increment of sustenance prices in the market (Nik Sharifulden, 2023). This plant
will partially help to reduce the heavy reliance of livestock foods export to Malaysia
and indirectly, reduce the nation’s money outflow by generating local incomes to the

local farmers.
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Another promising crops are the Harumanis mangoes. Though these mangoes

are more popular and mostly populated in Perlis, a vacant plot in MARDI Sintok

provides a potential area for harvesting these premium mangoes to fulfill the increment

of local and international demands (Muhamad Hassan, et. al, 2019). The details of
Harumanis mangoes is explained in another feasible area of Chuping, Perlis.

B. Gunung Brinchang

Located on the border of Cameron Highland, Pahang and Kampar, Perak,
Gunung Brinchang is the second highest peak accessible by land transportation, besides
Gunung Irau. It is one of the most popular tourist attractions in the Peninsular of
Malaysia, as the climate is colder than the other places (Majlis Daerah Cameron
Highlands, 2025).

Figure 5: Map of Gunung Brinchang in Pahang/Perak Border
Source: Google Map, 2025

Figure 4 reflects the climatology of Gunung Brinchang for the past three
decades.
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Figure 6: 30 years Climatology in Gunung Brinchang

Throughout the three decades, the climate here seemed to be in the average of
29.59C, with the highest temperature recorded in 1998 (31.4°C) and the lowest
temperature was recorded 10 years later (28.8°C). The temperature difference was not
obvious, and the majority temperatures were nearby the average degree. As for its
average yearly humidity, it was relatively constant, ranging between approximately
87% to 88% throughout the 30 years. Rainfalls in Gunung Brinchang were increasing
from year to year, though it received less precipitation in some of the years. It was since
the rainfall here was heavily influenced by the temperature. In other words, the lower
the temperature of the year, the higher the precipitation rate, like for an example, in
2022, the temperature is at 29°C and the precipitation is the highest in 30 years 3402.8
(mm/day).

The climatology in Gunung Brinchang seems suitable for growing chilies.
Chilies are popular in Malaysia, and it is an important ingredient in several main dishes
like curry, the northern soups and of course, sambal. These plants are considered as the
high value crops among the local farmers due to their continuous demand in the market.
Moreover, chilies are easy to live in the high or low land (in moderate temperature)
(Mat Rashid, 2024). With its moderate temperature, plus with the highland geographic
location, Gunung Brinchang has the potential to be the main hub for chilies in Malaysia.

In another perspective, preserving the nature in Gunung Brinchang is crucial to
be considered. Herbs are also having the potential to be grown in the Highland without
distressing its natural ecosystem and biodiversity. Herbs such as Ceylon Cinnamon,
Kacip Fatimah (scientifically known as Labisia pumila Benth), Centella Asiatica and

173

eISSN 2600-9374
© 2026 Faculty of Administrative Science and Policy Studies, Universiti Teknologi MARA (UiTM), Malaysia



JM Journal of Administrative Science

ICoPS Special Edition, Vol.23, Issue 2, June 2026, pp.167-179
Available online at Attp.jas.uitm.edu.my
Ylang Ylang (Jabatan Perhutanan Semenanjung Malaysia, 2025) can possibly being
cultivated naturally here and provides another economic opportunity for the local

people, while sustaining the current environment.

C. Chuping, Perlis

Chuping is a small town in Perlis, the most northern state in the Peninsular.
Chuping is well known as the hottest location in Malaysia (highest temperature of
40.1°C in 1998 and 37.7°C in March 2023) (MET Malaysia, 2024). Historically, it was
the main hub for processing sugar in Malaysia. Due to limited supply of sugar and
decrement of its land fertility, sugar cane plantations were closed, and it provided a
huge economic impact to local people (Abdullah & Sahidan, 2021).

Figure 7: Map of Chuping, Perlis
Source : Google Map, 2025

The following figure shows the 30 years of climatology in Chuping.
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Figure 8: 30 years Climatology in Chuping, Perlis

Based on Figure 5, the maximum temperature trend in Chuping was seen to
fluctuate from year to year. As an example, in 1992 the temperature was 37.3°C and
declined to 35.3°C in the following year. Here, the rate of precipitation was influenced
by the temperature; the lower temperature of the year, more rainfall was experienced
and vice versa. It was demonstrated in 2000 (whereby the rain fell at 39.84 mm/day)
and in 2016 (only 9.07 mm/day when the temperature rocketed to 36.9°C). Though
heavy rainfalls experienced when the temperature was low, Chuping was still being the
hottest spot in Malaysia.

As Perlis is popular for its Harumanis mangoes, its initial plantation can
possibly be introduced here. Mangoes are suitable to be planted in a location, whereby
that area experiences a relatively long dry condition (between 2 — 4 months), with the
temperature around 24 - 30°C for the plant to produce its flowers. Chuping is
experienced relatively dry season during the month of December to March every year,
while the downpour season is expected afterwards (Kerajaan Negeri Perlis, 2015). The
weather combination is needed for supporting the phenological stages of Harumanis
mangoes. Vacant plots are possible to be rented out to the local farmers, with the help
from local authorities and agencies, such as DOA and MARDI Perlis.

As one of the promising projects of securing sustenance in Malaysia, Chuping
Agro Valley is launched in December 2024 by Raja Muda Perlis. Among the high
valued crop suggested to be planted in Zone 2 of the Valley is MD2 pineapple (Osman,
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2024). MD2 pineapple needs an average temperature between between 20-30°C for
optimum growth (MPIB, 2022; Hasni and Ahmad, 2022). Nonetheless, with the help
from IoT smart farming technology like Blynk (a mobile application) to monitor real
time condition of the field, MD2 pineapple trees are possible to grown here though the

highest temperature recorded is 41°C (Hasni and Ahmad, 2022).

CONCLUSION

From the figures shown, the maximum temperature in all three places semmed
to be in an upward trend. On average, the maximum temperature in Gunung Brinchang
is lower than in Sintok and Chuping. As for the humidity level, Gunung Brinchang
depicted slightly lower than in Sintok and Chuping. Based on the trend analysis, it can
be said that April is the hottest month in 30 years in which the highest temperature in
Sintok and Chuping (above 40°C and 37°C respectively).

Therefore, it can be summarized that the increment in local temperature has
effected the humidity and precipitation level. It is a possible sign of climate change
happened also in Malaysia and definitely affected the source of food in the country.
With smart farming technology combining with green effort emphasised by the state
government and local agencies, the nation’s sustenance can be secured in longer terms
and indirectly, it can help to boost Malaysian exported values, besides generating in-
house economy of the country.
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