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ABSTRACT

Fruits play a pivotal role as a staple food in society and contribute
significantly to the country's economy. Consequently, information
regarding fruit production holds paramount importance for human
activities across various sectors, including agriculture, industry, and food
resources. However, the statistical data on fruit production, provided by the
Department of Statistics Malaysia, is currently presented in tabular form
and has not been transformed into specific maps accessible to the public.
Therefore, employing geoinformation or Geographic Information System
(GIS) technology, georeferencing is executed to precisely pinpoint the
coordinates of cities and regions in Pahang. The objectives are to identify
both attribute and spatial data related to local fruit production in Pahang,
create distribution maps using ArcMap 10.4, and analyze regional patterns.
The choropleth map method is applied, utilizing corresponding colours to
depict density or variation units and present aggregate summaries
effectively. As a result of this process, 11 maps were generated, each
depicting the production of 11 different types of local fruits across various
regions in Pahang. The study's significance lies in its capacity to assist
users in accessing information about the distribution of fruit production by
regions in Pahang for the year 2020. The transformation of raw statistical
data into visually informative maps enhances accessibility and facilitates a
comprehensive understanding of the local fruit production landscape.

1.0 Introduction

Pahang, with its diverse topography and climate variations, plays a crucial role in
contributing to the country's agricultural output. According to the 2020 statistics provided by the
Ministry of Agriculture and Food Security of Malaysia, Pahang stands as Malaysia's second-largest
fruit producer, trailing behind Johor. With a total cultivated area of 24,837 hectares, Pahang yields
an impressive fruit production of 201,495 metric tons (DOA, 2023).

The use of geoinformation technology provides an innovative approach to analysing and
mapping the distribution of local fruit production across various regions in Pahang. As global
concerns about food security, sustainable agriculture, and environmental impact intensify, the
application of geoinformation technology emerges as a powerful tool in addressing these
challenges (Moral et al., 2021). The geoinformation technology used in this study aims to identify
the distribution of different fruit production clusters across regions in Pahang.
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Findings from this research are expected to contribute not only to academic discourse but
also to practical applications in the agricultural sector. By understanding the geographical
nuances of local fruit production in Pahang, policymakers, agricultural practitioners, and
stakeholders can make informed decisions that promote sustainable practices, regional
development, and economic resilience.

The mapping of local fruit distribution in Pahang stands as a critical yet unexplored need
in the realm of agricultural research. Despite the prominence of Pahang in the national agricultural
landscape, a comprehensive mapping initiative utilizing GIS or geoinformation technology tailored
to the unique characteristics of local fruit cultivation is notably absent.

Current agricultural practices lack a spatially informed framework that would enable
stakeholders, policymakers, and farmers to understand the intricacies of local fruit distribution
across the diverse regions of Pahang. The absence of a GIS-driven mapping approach restricts our
capacity to develop targeted strategies for sustainable agriculture, optimize resource allocation,
and make well-informed decisions to bolster the local fruit sector (Terry et al., 2011).

This study aims to address this critical gap by implementing GIS technology to
systematically map and analyze the distribution of local fruits in Pahang. The primary problem
stems from the lack of a sophisticated and spatially accurate representation of local fruit
distribution, hindering the development of strategic interventions and sustainable practices. The
creation of these maps allows for an understanding of the variations in the types of local fruits
produced in all districts of Pahang. Additionally, the production of these maps provides
convenience to agencies and users in need of data on local fruits in Pahang, making it easier to
visually comprehend information or statistics on the production of local fruits in the form of maps.

The significance of this problem is highlighted by its potential impact on agricultural
sustainability, regional development, and economic resilience. Consequently, the research aspires
to provide a valuable GIS-based mapping solution, empowering stakeholders with the knowledge
necessary for fostering sustainable agricultural practices and informed decision-making within
Pahang's local fruit industry.

To achieve the research aim, the objectives are to identify attribute data and spatial data
related to local fruits in Pahang, generate maps of their distribution using ArcMap 10.4 software,
and analyze the distribution of local fruit production by region in Pahang. The study area
encompasses eleven districts in Pahang (Figure 1.1). Data on fruit production for the year 2020
was gathered from the official website of the Department of Statistics Malaysia, and spatial data
depicting the locations of these districts in Pahang was acquired from the official Malaysia
Geospatial Data Infrastructure (MyGDI) website. This study focuses on only eleven types of locally
significant fruits in the state of Pahang.
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Figure 1.1: Study area

ArcMap 10.4 software was employed to combine attribute and spatial data. Moreover,
Google Earth Pro was used to map coordinates in the urban canters of districts involved in local

fruit production.

2.0

Literature review

Fruits play a crucial role in maintaining a balanced diet and hold significant economic
importance in many countries, including Malaysia. The impact of fruit production extends beyond
agriculture, affecting sectors such as food processing, trade, and export industries. As a staple
food, fruits contribute to national food security and provide livelihoods for many people involved
in agricultural activities (Sithole et al., 2023).

The use of Geographic Information System (GIS) technology in agriculture has become
increasingly important due to its ability to analyze spatial data and present information in an
accessible format (Jin et al., 2024). GIS enables the mapping of agricultural activities, including
crop distribution, soil fertility, and climate conditions, which can greatly enhance decision-making
processes (Raihan, 2024). Applying GIS to map fruit production provides a visual representation
of data traditionally presented in tables, making it easier to interpret and use for planning and
management purposes (Ahmad et al., 2020; Eberhard, 2023)

Georeferencing is a crucial procedure in GIS that entails matching spatial data with
geographic coordinates, enabling precise location identification on maps. This step is vital for
producing choropleth maps, which utilize various colors to depict data density or magnitude,
facilitating the observation of patterns and trends across different areas (Cybulski, 2022).
Choropleth mapping is widely used to present agricultural data as it effectively communicates
variations in production levels, helping stakeholders identify areas of high and low productivity
(Madhu et al., 2023).

In Malaysia, where fruit production data is mainly available in tabular form, converting this
data into maps can offer significant advantages. The Department of Statistics Malaysia publishes
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extensive data on fruit production, but the lack of geospatial representation limits its usefulness
for regional analysis and decision-making (Barbara Sowinska-Swierkosz & Soszynski, 2022). By
using GIS technology to create maps showing fruit production across different regions,
stakeholders can better understand the spatial distribution of agricultural activities, which is
crucial for resource allocation, policy development, and market planning (Draguleasa et al., 2023).

Creating choropleth maps for fruit production in Pahang, as outlined in this study, is an
innovative way to improve data accessibility and usability. These maps not only provide a
comprehensive understanding of regional fruit production but also support agricultural planning,
food security, and economic development efforts. The study’s findings highlight the potential of
GIS technology to transform raw statistical data into valuable insights that can inform various
sectors and contribute to the overall growth of the agricultural industry (Tian et al., 2022).

3.0 Methodology
The methodology section of this research details the systematic approach used to gather
and analyze data, ensuring the research objectives are achieved. It consists of four main phases,
each providing a thorough explanation of the research design, data collection methods, sampling
techniques, and analytical tools utilized, enabling the replication and validation of the study’s
findings (Figure 3.1).
3.1 Phase 1 Literature Review
The research starts with comprehensive understanding of the objective to map the
distribution of local fruits in Pahang using GIS technology. A comprehensive literature review was
conducted to identify GIS technology applications, methodologies and best practices for
agricultural distribution mapping.
Literature Review
PHASE 1 l
Objective 01:
Data Collection Iden_lifying attribute data and
spatial data related to local
l fruits in Pahang
GIS data preparation
PHASE 2
Y Objective 02:
. Gi i f
[ osmase () S
ArcMap 10 4 software.
v
Map generation O
PHASE 3
Objective 03:
Analyzing the distribution of
Validation local fruit production by region
in Pahang
PHASE 4
Figure 3.1: Research methodology
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3.2

Phase 2 Data Collection and Data Preparation

Next, local fruit production data that has been identified was obtained from the Department
of Statistics Malaysia and the Department of Agriculture, Pahang. Additionally, geospatial data,
including topographic maps and satellite imagery was gathered. GIS data preparation involved
with cleaning and pre-processing of acquired data to ensure accuracy and consistency. Followed
by the integration of geospatial data with fruit production attribute data.

3.3 Phase 3 GIS Analysis and Map Generation
During this stage, geoinformation technology is employed using the choropleth map
method to visually illustrate the distribution of fruits. Distinct maps showcasing the distribution
of local fruits in various regions of Pahang are then produced.
3.4 Phase 4 Validation
Finally, field visits for ground truth validation of mapped fruit distribution patterns was
conducted. It concludes with a conclusion of the study, a summary of key findings, and
consideration of implications for future research or applications.
4.0 Discussion of analysis and findings
The application of GIS technology to map the distribution of local fruits in Pahang has
yielded insightful findings. The choropleth maps generated through geoinformation technology
provide a clear visual representation of the spatial patterns of fruit distribution across different
regions within the state. A grand total of 11 local fruit types have been mapped, specifically
including chempedak, rambutan, mango, watermelon, durian, banana, mangosteen, papaya,
pineapple, salak fruit, and guava. An example of the distribution map of chempedak production in
Pahang district is as in Figure 3.2. Deeper hues indicate increased quantities of local fruit
production, while lighter colors signify lower quantities.
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Figure 3.2: Chempedak production distribution map in Pahang district (year 2020)
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The results highlight variations in fruit cultivation density, offering a valuable overview for
stakeholders, policymakers, and agricultural practitioners. The maps effectively distinguish areas
with high and low concentrations of fruit production, aiding in the identification of potential
clusters and trends (Shah et al., 2022) (Figure 3.3). The distribution maps produced in this study
hold great potential for optimizing resource allocation and promoting sustainable agricultural
practices. By visually illustrating the spatial patterns of local fruit production in Pahang, these
maps offer a clear and detailed view of where various fruits are predominantly cultivated.

Policymakers can use these maps to allocate resources more efficiently, ensuring that
regions with higher fruit production receive the necessary support and infrastructure. This
targeted resource distribution can aid in planning development initiatives that foster balanced
regional growth. Additionally, the maps can serve as a basis for crafting policies that encourage
sustainable agriculture, such as offering incentives for organic farming in high-yield areas.

Agricultural practitioners can also benefit from these maps by using them to guide
interventions in regions with lower production. Identifying these areas allows for the
implementation of specific measures, such as adopting advanced farming techniques or improving
pest control, to boost yields. Moreover, the maps help optimize supply chains by highlighting
production distribution, reducing transportation costs, and enhancing market access.

Figure 3.4 display the local fruit distribution statistics by district in Pahang in the form of
a graph that is easy to interpret. The spatial analysis reveals nuances in the distribution, allowing
for a more nuanced understanding of the factors influencing fruit cultivation in Pahang.
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Figure 3.3: Information on chempedak production by district in Pahang

The obtained results underscore the significance of employing GIS technology for mapping
local fruit distribution in Pahang. The visual representations offer a comprehensive overview of the
spatial dynamics, enabling stakeholders to make informed decisions regarding resource allocation,
agricultural planning, and sustainable practices (Pal et al., 2022).
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The variations observed in fruit distribution patterns may be attributed to factors such as
topography, climate, and soil composition (Chen et al., 2017). Further analysis and collaboration
with local agricultural experts are essential to delve deeper into the specific determinants
influencing these spatial patterns.
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Figure 3.4: The graph shows the frequency of local fruit distribution

The study's outcomes have practical implications for the agricultural sector in Pahang. By
understanding the distribution of local fruits, policymakers can tailor interventions to specific
regions, optimizing agricultural practices for improved sustainability and productivity. The
choropleth maps serve as valuable tools for communication, providing accessible and visual
information that can guide future agricultural development strategies.

Table 1.1 displays the distribution of the highest local fruit production by district in Pahang.
Rompin tops the charts as the leading producer of watermelon (69%) and pineapple (54.3%), while
Raub takes the lead in durian (81.5%), papaya (32.7%) and banana (54.9%) production. Over the
course of 17 years, Raub observed a substantial and statistically significant increase in durian
production, reaching a 95% level of significance (Ahmad et al., 2020). Temerloh claim the spotlight
as major producers of mangosteen (38.6%), rambutan (35.3%), and salak (30.4%). The pinnacle of
chempedak (43.1) production is reached in Bentong, while Bera district boasts the highest market
share for mangoes (43.4%). Kuantan secures the title for the largest producer of guava (34.3%)
and salak fruit. A GIS application is utilized to produce choropleth maps depicting the distribution
of fruit production across districts in Pahang (Figure 3.5).
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Table 1.1: Highest local fruit production by district in Pahang

District Fruit Total production (%)
Raub Papaya 32.7
Banana 54.9
Durian 815
Temerloh Mangosteen 38.6
Rambutan 35.3
Salak 304
Rompin Pineapple 54.3
Watermelon 69.0
Bera Mango 434
Bentong Chempedak 43.1
Kuantan Guava 34.3

In conclusion, the integration of GIS technology into mapping the distribution of local fruits
in Pahang has proven to be a valuable approach. The results and discussions pave the way for

more targeted

initiatives, fostering sustainable practices and contributing to the overall

development of the local fruit industry in the region.

DESCRIPTION

Fruits are a staple food for society
and one of the main contributors
to the country's economic sector.
Therefore, information on fruit
production is important to people
as it supports activities in various
sectors  such as  agriculture,
industry, and food resources. The
statistical data on fruit production
provided by the Department of
Statistics is presented in tables
and has not yet been processed
into specific maps for public use.
Spatial analysis was conducted to
mark the coordinates of districts.
The choropleth map method was
used to indicate density or
differences by utilizing
corresponding colors to display
aggregate summaries. As a result,
11 maps of local fruit production
by district were generated.

This map was prepared using the
following sources:

= The base map was obtained
from Pusat Geospatial Negara
(PGN)

= Statistical dats on fruit
production was sourced from
the Department of Statistics
Malaysia (DOSM)

*  ArcMap 10.4 & Microsoft Excel
software were used for
analysis and mapping.

Map Projection
WGS 1984

Institution:
Politeknik Sultan Haji Ahmad
Shah (POLISAS)

LOCAL FRUIT PRODUCTION MAP IN PAHANG
1:4,000,000

360 540 720
Meters

WATERMELON

5.0

Figure 3.5: Pahang district's local fruit distribution map

Conclusion and Future Research

The utilization of geoinformation technology to map the distribution of local fruits in
Pahang has proven instrumental in providing a nuanced understanding of the spatial dynamics
within the state's agricultural landscape. The Choropleth Maps generated through geoinformation
technology offer a visually compelling representation of the variations in fruit production across
different regions.
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The study's outcomes have not only identified clusters and patterns in local fruit
distribution but have also underscored the importance of leveraging technology for informed
decision-making in the agricultural sector. The visual insights gained from these maps serve as a
valuable resource for policymakers, agricultural practitioners, and stakeholders, facilitating
targeted interventions and sustainable agricultural planning.

In essence, the integration of GIS technology has not only addressed the immediate need
for mapping local fruit distribution but has opened avenues for more targeted, data-driven
approaches to sustainable agriculture. This study will continue to guide strategic decision-making,
contributing to the holistic development of Pahang's agricultural sector.

Future research could expand the scope of this study to include other regions in Malaysia
or even cross-border comparisons to gain a broader understanding of fruit production patterns.
Additionally, incorporating real-time data on fruit production or environmental factors, such as
soil quality and climate conditions, could provide even more comprehensive insights into
agricultural productivity. The integration of such dynamic data would allow for the development
of more adaptive and responsive strategies, ultimately promoting resilience in the agricultural
sector.
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