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Developing Muslim Cemetery Management System Using GIS

Application in Kampung Tua, Simpang Empat Semanggol, Perak

ABSTRACT

The study aims to create a digital cemetery management system using
geographic information system (GIS) technology for the Muslim cemetery
located at Kampung Tua Simpang Empat Semanggol, Perak. The
conventional management of this cemetery had demonstrated inefficiency
and susceptibility to mistakes, leading to challenges in maintaining precise
records and retrieving information. 97 cemeteries data was collected and at
each cemetery, information includes graveyard locations, burial records, and
genealogical information was recorded. By using satellite image from
Google Earth, the data was integrated and produce a map. By converting the
cemetery data into a digital format, a comprehensive database was
developed. To publicise the database for community use, a website called e-
kubur was created to provide public access to this information. This
enabling people to effortlessly search for burial details compare to
conventional method. The deployment of this system was anticipated to
optimize cemetery management, enhance the precision of records, and
provided improved community access to information. This effort also seeks
to safeguard the cultural and historical history of the cemetery, guaranteeing
the preservation of the community's tradition for future generations.
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Membangunkan Sistem Pengurusan Tanah Perkuburan Islam
Menggunakan Aplikasi GIS Di Kampung Tua, Simpang Empat

Semanggol, Perak

ABSTRAK

Kajian ini bertujuan untuk mewujudkan sistem pengurusan tanah
perkuburan digital menggunakan teknologi sistem maklumat geografi (GIS)
bagi tanah perkuburan Islam yang terletak di Kampung Tua Simpang Empat
Semanggol, Perak. Pengurusan konvensional tanah perkuburan ini telah
menunjukkan ketidakcekapan dan mudah terdedah kepada kesilapan,
membawa kepada cabaran dalam mengekalkan rekod yang tepat dan
mendapatkan maklumat. 97 data tanah perkuburan telah dikumpul dan di
setiap perkuburan maklumat termasuk lokasi perkuburan, rekod
pengebumian, dan maklumat salasilah direkodkan. Dengan menggunakan
imej satelit daripada Google Earth, data telah disepadukan dan
menghasilkan peta. Dengan menukar data tanah perkuburan ke dalam
format digital pangkalan data yang komprehensif telah dibangunkan. Untuk
menghebahkan pangkalan data untuk kegunaan komuniti, sebuah laman web
yang dipanggil e-kubur telah dicipta untuk menyediakan akses awam
kepada maklumat ini. Ini membolehkan orang ramai mencari butiran
pengebumian dengan mudah dengan kaedah konvensional. Penggunaan
sistem ini dijangka dapat mengoptimumkan pengurusan tanah perkuburan,
meningkatkan ketepatan rekod, dan menyediakan akses komuniti yang lebih
baik kepada maklumat. Usaha ini juga bertujuan untuk menjaga sejarah
budaya dan sejarah tanah perkuburan, menjamin pengekalan tradisi
masyarakat untuk generasi akan datang.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Cemetery management is an important aspect of funeral, cemetery, and
crematorium business operations. Cemetery management systems are
capable of managing all activities associated with funeral, cemetery, and
crematorium business operations. Nowadays, cemeteries use manual
systems in recording and monitoring, which are time-consuming, effort-
consuming, and often not accurate. Cemetery management is important for
addressing issues such as cemetery overcrowding, gravesite inventory, and
sharing gravesite and burial information with the public. Cemetery
management can be improved by using geospatial technologies such as
GIS for cemetery mapping and inventory. Sustainable cemetery
management is an emerging field of study that focuses on issues such as
sustainability, community open space, and respect for the dead. Cemetery
studies are of interest to personal genealogies and family histories, and
there are projects that seek to document cemeteries throughout the world
using GPS and crowdsourcing.

Cemetery Management can be used to develop an authoritative
cemetery and gravesite inventory and share gravesite and burial
information with the public. Cemeteries are valuable historic resources that
offer insight into a community's unique population. Creating a cemetery
database is an important and transformative endeavor, redefining cemetery

management. Traditionally, cemeteries have relied on outdated and
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inefficient record keeping methods. Many cemeteries still use paper- based
systems or fragmented digital databases, resulting in significant
inaccuracies and difficulties in maintaining accurate and accessible records
of those buried. Grave details and genealogical information can be
confusing, leading to confusion for visitors. The lack of an efficient system
for recording and managing grave information has been a long-standing
challenge, and this is where grave databases can play an important role in
bringing much-needed transformation.

Finding a specific grave in a cemetery is often a difficult task.
Inadequate mapping and record keeping systems contribute to the
complexity of this process. In an era of urbanization and limited land
resources, efficient space management in cemeteries is essential. Demand
for burial plots continues, and cemeteries must allocate this space wisely to
ensure their long-term sustainability. Grave databases can help optimize
land use, provide ways to efficiently manage space and make informed
decisions about expansion, while respecting the sanctity of these areas.

In an era of urbanization and limited land resources, efficient space
management within cemeteries is vital. The demand for burial plots is
ongoing, and cemeteries must allocate these spaces judiciously to ensure
their long-term sustainability. A database of graves can help optimize land
usage, providing a means to manage the space efficiently and make
informed decisions about expansion, all while respecting the sanctity of
these grounds.

The digital age has ushered in new opportunities for cemetery

management. Modern technology, including geographic information
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systems (gis) and digital databases, offers the potential to streamline grave
management, enhance record- keeping accuracy, and improve accessibility
and transparency. By embracing these technological innovations,
cemeteries can bring themselves into the 21st century, better equipped to
serve the needs of their communities and preserve the history contained

within their gates.

The development of a comprehensive database of graves is not just a
practical step forward but a moral one as well. It recognizes the
significance of cemeteries as places of history, culture, and remembrance,
and it acknowledges the challenges faced by those responsible for their
care and those who visit them. This study aims to explore the design,
development, and impact of such a database on cemetery management and
visitor experiences, paving the way for a more dignified and accessible
environment for all who enter these hallowed grounds. Furthermore, the
database will contribute to the preservation of cultural and historical
heritage, ensuring that the stories of our ancestors continue to be told and

that the legacies of our communities endure for generations to come.

1.2 Problem Statement
Cemetery areas in Kampung Tua, Simpang Empat Semanggol,
Perak do not have a systematic management such as inefficient record
keeping. Many cemeteries rely on manual paper-based record keeping,
making it difficult to maintain accurate burial records, maps and
genealogical data. This leads to mistakes, confusion, and delays in finding

graves. Hence, the lack of accessibility on information about burials and

12



cemetery services is not easily accessible to the public. Moreover, visitors
may have difficulty finding the grave of a loved one or understanding the

available services and regulations.

In Malaysia, the applications of digital cemetery system such as e-pusara
are not widely implemented, especially in rural areas. Residents of rural
areas experience many problems in the management of graves, cemeteries
and others. In rural areas the management system is still using the old
system and therefore, using GIS application such difficulties could be

overcome.

1.3 Objective
The objective of this study is to develop a database and produce map of

cemeteries in Kampung Tua, Simpang Empat Semanggol, Perak.

1.4 Scope of Study

The cemetery location is focus at Kampung Tua, Simpang Empat
Semanggol, Perak. This is a small cemetery area. This study covers the
development of a cemetery database, including database management
system options, data structures, and user interfaces. The database will
include grave details such as location, burial records, genealogical
information, and any additional data deemed relevant for efficient
cemetery management.

Integration of geographical information systems (GIS) is important
component of the database. This will include incorporating GIS and GPS

technology to accurately map the location of graves within the cemetery. It
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will include the process of mapping graves and linking them to the

corresponding database entries.

1.5 Significant of Study

Developing a database, storing and maintaining cemetery data in
databases can allow for easy access to demographic data. Geospatial
technologies can be used to create cemetery geodatabases that are easy to
update and provide an ideal framework for spatial and attribute queries.
This can simplify the maintenance requirements of the records and
improve cemetery management techniques. Online cemetery databases are
one of the most accessible sources for researching an ancestor's burial.
Cemetery database websites collect burial information from around the
globe, and volunteers gather this information to grow the database, which

is then searchable at the click of a button.
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CHAPTER 2

LITERATURE REVIEW

2.1 Cemetery management

Cemeteries constitute a vital component of every society. The
appropriate  management of deceased individuals impacts both the
sanitation and cultural integrity of a community (Thorsheim, 2011).
Although burial customs may vary by culture and location, they serve as a
place of remembrance and lamentation, and the desire for resolution is
universal (Pattison, 1955). Burial sites, including crematoriums and
traditional cemeteries, play a crucial role in society and necessitate proper
maintenance and planning.

In addition to impeding orderly land management and logical urban
development, the existence of cemeteries and the haphazard placement of
burials contribute to critical factors that negatively affect the natural
environment and living space. Notwithstanding the implementation of
burial legislation and other strategies to tackle this concern, a number of
barriers persist as a result of the absence of a comprehensive grave
management system and inadequate data pertaining to individual graves.
For this, Sallay et al. (2023) had delineates the process of cemetery
management system was developed utilizing geographic information
system (GIS) technology. The main purpose is to efficiently manage and
supervise the daily operations of each cemetery. This method can be used

to implement a time-limited burial system and manage cemeteries for



people with no family ties by creating a database that records the location
and characteristics of each grave. Data collection is by using
administrative systems or primary surveys. This approach is designed to be
a comprehensive management plan that can be passed down from
generation to generation, in keeping with the cultural customs of burial that

place a premium on family relationships (Sultana et. al., 2021).

2.1.1 Mapping Cemetery Lot and Database Establishment

It remains feasible to establish a database for a preexisting
cemetery situated on a piece of land. There are ongoing obstacles, namely
in convincing individuals who adhere to traditional thinking patterns,
commonly referred to as "old people," to embrace new modes of thinking.
A study utilising QGIS software was effectively conducted to develop a
cemetery database in Section 21, Shah Alam by Shazlin Omar (2012).
However the implementation of this database by the Shah Alam city
council (MBSA) is still pending.

In an article of Jewish Cemeteries and Mass Graves in Europe:
Protection and Preservation has revealed in detail how cemeteries have
been brought to a very high degree by the Jews. Sentences such as "the
right to rest in peace" were taken into account. While concrete evidence is
lacking, it is plausible to argue that a nation possessing comprehensive
knowledge of a cemetery, whether by physical means or in the event of the
country's destruction by natural calamities, may assume control over it
(Ibnor Azli, 2013). The sophisticated countries such as the United States

have created a cemetery management system that uses technology instead



of employing the previous cemetery-related information storage system.
Implementing a contemporary data storage system for cemetery-related
information can enhance the organisation and efficiency of the cemetery

management system.

2.1.2 Current Practices of Muslim’s Cemeteries in Malaysia

Islamic burials adhere to well-defined rituals, although they may be
influenced by local practices and customs. Diverse burial practices and
styles might vary throughout different regions due to varying methodology
and approaches to burial procedures (Sulaiman et. al, 2014). Islamic
instruction is exclusively provided within the confines of reputable burial
grounds. For instance, in Islam, it is advised against constructing a
structure on top of a grave and instead encourages the establishment of a
cemetery adorned with abundant foliage or shrubs.

In Islam, direct burial is prescribed for the deceased in order to
facilitate swift decomposition and metamorphosis. In the teachings of
Islam, the construction of elaborate graves that command attention should
be abstained from. Regulations governing the interment of deceased
individuals and the construction of monuments are established. The
protocol dictates that the deceased be entombed in a burial facing Qibla,
surrounded by a covering of straw or adobe wood, before the grave is
backfilled with soil. It is recommended to construct a grave using
rectangular adobes, limestone, or wood, or cover the grave with materials
such as stone or wood. The grave should not exceed a hand span from the

earth. The grave must be facing the Qiblah (i.e., Mecca) in accordance with
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Islamic teachings (Baduroon, 2012). The determination of cemeteries, lots,
plots, and circulation systems is influenced by the direction of Qibla, as the
shorter side of the grave is aligned with that direction.

Cemetery management plays a crucial role in honoring the departed
while addressing environmental and urban planning considerations. The
integration of Geographic Information System (GIS) applications with
natural resources science provides a powerful toolset for developing
comprehensive and sustainable cemetery management systems. Schmidt
(2018) explores the significant relationship between these domains,
highlighting key aspects that contribute to efficient resource utilization,
environmental sensitivity, and effective urban planning.

The GIS facilitates the collection, storage, and analysis of diverse
cemetery data, including grave spaces, walkways, gates, and statues. The
creation of a comprehensive database enables long-term planning and
efficient management. By leveraging GIS capabilities, cemetery managers
can maintain accurate and up-to-date information, ensuring the seamless
organization of spatial and non-spatial data related to cemetery
infrastructure. Besides that, GIS could also assist in developing
authoritative cemetery and gravesite inventories, associating burial and
ownership information with each gravesite (Schmidt, 2018). This
streamlines cemetery operations, reducing the likelihood of errors and
enhancing the overall management of burial sites. The ability to efficiently
track and manage gravesite information is crucial for maintaining order

and facilitating effective decision-making in cemetery management.
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Addressing environmental concerns is paramount in modern
cemetery management, with concepts such as eco-cemeteries and green
burials gaining prominence. Eco-cemeteries, designed with ecological
sensitivity, can be strategically planned using GIS to promote
environmental transformation. Similarly, GIS contributes to the planning
and management of green burials, focusing on non-polluting burial
methods and sustainable cemetery practices (Schmidt, 2018). Again, the
GIS technologies could assist in assessing and ensuring the sustainability
of cemetery areas. Hence, the GIS tools is also vital studying the role of
urban cemeteries in providing ecosystem services and habitat protection.
Geospatial technologies help urban planners understand the significance of
cemeteries in urban areas, enabling the incorporation of these spaces into
comprehensive urban planning strategies. By recognizing cemeteries as
integral components of urban ecosystems, planners can develop strategies

that balance urban development with the preservation of green spaces.

Most of current practice in cemetery management in a village is
using traditional methods of data keeping. The problems of this practice
are data loss and degradation, limited accessibility, inaccuracy and
inconsistency and inefficiency in retrieval and management (Schmidt et. al,
2018). An efficient management of gravesite ownership and burial
information is crucial for maintaining the aesthetics and functionality of
cemeteries. In order to have an effective monitoring and management of
cemetery operations, a proper record-keeping and data management is

essential for maintaining accurate databases. In this case, GIS technology
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with the centralized platform will record and update cemetery information,
streamlining administrative tasks and ensuring that the cemetery's records
are comprehensive and reliable.

The integration of GIS applications in cemetery management
represents a significant advancement in resource utilization, environmental
stewardship, and urban planning. By leveraging natural resources science
and GIS technologies, cemetery managers can develop comprehensive and
effective management systems that promote the long-term sustainability of

cemeteries
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CHAPTER 3

MATERIALS AND METHOS

3.1 Study Area
The study site located at Kampung Tua, Simpang Empat
Semanggol, Perak (Figure 3.1). Located at latitude and longitude of
4°58'06" N and 100°37'48" E, the cemetery is within Kerian district. The
cemetery is located next to the primary school named Sekolah Kebangsaan
Kampung Tua and close to the housing area and local community. The
whole study area is about 0.003 km? with a total of 97 graves counted up to

April 2024.

DISTRICT KERI

STUDY AREA
Legend _ = :
I PeraK 0 5 10 20 20 s
Il DS TRICT KERIAN [ = Miles

Figure 3.1: The location of study site
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3.2 Materials

In order to map the cemetery area from aerial view, an image from Google
Map Web at the study site was capture and exported. Image was then
analyzed in ArcGIS Desktop version 10.8 to draw the location and position
of each cemetery. A map of cemetery area and its surrounding was created.

For field data collection, data on each graveyard were recorded. It
includes the position of the graveyard that was collected using GARMIN®
handheld Global Positioning System (GPS), the relevant information such
as name, date of death and date of birth that was written on the tombstone
including gender classification were carefully recorded. Data was
transferred to an attribute table in excel using Microsoft Excel software

before it was imported to ArcGIS software.

3.3 Methods

3.3.1 Image capture
With Google Earth image, the entire of cemetery area was captured. The
image was imported in ArcGIS and the shapefile of each graveyard were
created. This image also act as additional data layers that viewed together
with field data collected on the ground. This overlaying method is useful
which can provide more information about the site. Besides that, using
Google Earth image could enable to see the street view of the area. This
can provide a ground-level view of the site. From the image, the vegetation

and non-vegetation area could also determine.
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3.3.2 Field data collection
Field data collection was done by recording information in each grave
manually. It includes the position of the graveyard, information of deceases
such as their name, date of death and date of birth that was written on the
tombstone including gender were prudently recorded. Data was transferred
to an attribute table in excel using Microsoft Excel software before it was
imported to ArcGIS software. This necessary information and coordinates
had been recorded correctly so that there were no problems during the
process of entering the recorded data into Microsoft Excel or ArcGIS

software.

3.2.3 Observing the vegetation types near the cemetery site

Analyzing the vegetation around the cemetery was done using the captured
image from Google Earth. The landscapes vegetation that inhabit the
cemetery environment was classify. Vegetation such as grasses, palm oil
trees and cemetery flowers are among the common vegetation in this area.
The comprehension of vegetation may yield significant knowledge for the
evaluation of biodiversity, the design of landscapes, and the aesthetic

administration of cemeteries.
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3.3.3 Data entry and transfers
Every information and coordinates recorded at each graves were key-in
into the Microsoft Excel software in attribute table. MS Excel made easier
to store the information and coordinates of each recorded cemetery. Name,
date of death, date of birth and age as well as the exact location coordinates
of each grave was carefully key in so that there were no mistakes during
the process. Proper data helps in data transfers and web site development
soon. Data from MS Excel spreadsheet was then imported into ArcGIS to
generate a cemetery map along with its corresponding attribute data.
Layers consist of points plotting the longitude and latitude of each
individual's grave. It also includes a table that provides specific details of

each grave. Using the geodatabase the cemetery database was developed.

3.3.4 Publicize database by developing website of the cemetery
To share the developed centralized data and make it accessible to the
community, it should be publicized. Using a website platform, the data
could be viewed and managed digitally. The cemetery website of the study
site was developed using the WordPress.com framework. The
WordPress.com offers several advantages such as user-friendly interface,
free platform (cost-effective) and customization and flexibility in term of
selecting themes and plugins especially for community-based projects like
a centralized graveyard data repository. This website has information about
each grave, including the name of the deceased, the date of their passing,
and a link to a picture of each respective cemetery. The research flow chart

of this study is presented in Figure 3.2.
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Capture image from free platform (Google Earth)

d

Analyze the image using GIS application

4

Field data collection:
= Location tagging using GPS

e Record grave details

e Important information of each grave

Create central database
Make database accessible (website development)

d

Output

Figure 3.2 Research flow chat of this study

15




CHAPTER 4

RESULTS AND DISSCUSSION

4.1 Cemetery information

The Kampung Tua cemetery located at Simpang Empat, Semanggol, Perak
and it was established in 2014. It covered an area of 0.003km? and
managed under Masjid Kampung Tua. Through the field data collection, a
total of 97 graves were recorded at the study site. There were 51 (58%)
male and 37 (42%) female cemeteries as shown in Figure 4.1. The age
range of the deceased is between 18 to 88 years old. From the data, the

average age of death is 64 years.

m MALE = FEMALE

Figure 4.1 Gender classification of Kampung Tua’s cemeteries
Among the 97 graves found in the Kampung Tua cemetery, only 9 graves
have incomplete information due to the absence of inscriptions on their
tombstones. These unmarked graves, without any written details, make no
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identifiable information related to the 9 graves. The cemetery management
system in Kampung Tua is less efficient resulting in no storage of data and
information related to people who died in the study area. The lack of
storage of relevant information like this makes it difficult to identify some

graves where there is no information on the tombstone.

4.2 Image capture and analysis

Using Google Earth Web, an image of study site was captured. Figure 4.2
clearly show the study area and it aid for cemetery documentation,
providing comprehensive imagery for layout as well as for dimensioning
and environmental or vegetation analysis. Their aerial perspective offers a
clear view of the landscape of the cemetery, helping in understanding the
spatial arrangement and architectural features. In addition, the image
facilitates the identification of surrounding vegetation, important for
assessing ecological impacts and conservation efforts. This technology
increases research efficiency while minimizing disruption at ground level
hence it was freely downloaded from open sources. Even though the
resolution is not very high as IKONOS satellite, it could somehow ensures
careful documentation but also fosters an informed conservation strategy of

cemetery management.
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Figure 4.2 An aerial view of study area taken from Google Earth platform

This image is used in the mapping process with ArcGIS 10.8 to give a
complete perspective of every cemetery, including the surrounding
vegetation. An ID number is precisely allocated to every cemetery,
allowing for organised data management and analysis. This methodical
technique guarantees that no detail is missed, preparing the ground for a
comprehensive examination. Simultaneously, data on the tombstone was
systematically gathered and imported into MS Excel software,
guaranteeing an extensive dataset for additional examination. All recorded

information was tabulated, imported and analyzed as shown in Figure 4.3.
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So KAMPUNG TUA CEMETERY
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Google Earth

Figure 4.4 Map of Kampung Tua cemetery with coordinate

4.3 Publicize database through website

This website was developed using WordPress.com framework. It was
called E-Kubur. It can access through http://e-kubur.unaux.com. The
content on the website can be managed and organised by a system
manager. It was originally created as a tool for publishing blogs but has
evolved to support publishing other web content, including more
traditional websites, internet mailing lists and forums, media galleries,
membership sites, learning management systems, and online stores. Figure
4.4 shows the interface of website. In this website, community can access
the information of each deceases by using keywords. For example by
typing name or date of death, the website will help to search the data

required.
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n AB KARIM BIN MUHAMAD 23/12/2016 4969176 100.6296 /s geogl [file/d/134pQmvDHirk0gER2NefINNs4b4I2YqdO/view?usp=drive link

95 ABD MANAN BIN YAHYA 19/3/2015 496914 100.6297 ://drive.google. [file/d/1j4160! JUZMPZLDAHRMOhI A link

43 ABDOL RASID BIN MOKHTAR 22/6/2022 4.969391 100.6292 hitps://drive.google. [file/d/1E JwI3xUCS5NAo-BwuxQXfwPe; J4tg3s/view?usp=drive_link

44 ABDUL RAHIM BIN NAPIAH 7/8/2022 4969396 100.6291 https://drive.google. [file/d/1ugT W8XIBzj; - w_NImFshM6h7-ThO/view?usp=drive link

52 ABDUL RAHIM BIN OMAR 2/7/2023 4969413 100.629 ://drive.google. [file/d/10F 2kRcf3 AN T24nT/view?usp=drive link

18 ABDUL RAHMAN BIN IHAM 715/2019 4969209 100.6295 2/ /drive.google. [fite/d/1IEzaFqivXW01 oMxm. fojE/view?usp=drive_link

BOII RARMAN BIN ISMAN A//6/207 A QRGI5T 100 A2Q annnle Ifilo/d/1mIInXBai KQyi1ic@ T IW lin: NQ7 T, 7 ive link 2

Figure 4.5 Interface of e-kubur website of Kampung Tua cemetery
This website was developed to improve the efficient storage of death
records in the study area, aiming to avoid incidents such as the loss of
critical death information especially in the Kampung Tua cemetery. By
digitizing these records, websites ensure that valuable information is
preserved and easily accessible, reducing the risks associated with physical

record keeping.

One of the main features of the website is its robust search engine,
designed to help users quickly and accurately find information about
deceased family members. Provide users with an easy and reliable way to
access the data they need. The digital platform offers a user-friendly
interface that enables seamless entry and retrieval of death records. This
not only facilitates the work of those who manage the records but also
serves the community by preserving the legacy and history of those buried
in the Kampung Tua cemetery. The website stands as a significant

improvement over traditional methods, ensuring that death records are
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secure, organized and available for future reference, thus preserving the

community's heritage and memories.

4.4 Vegetation surrounds the cemeteries area

The vegetation around the cemetery area offers an urbane solution to
understanding the flora close to the site. It was done using observation and
image analysis. The aerial perspective from satellite image such as Google
Erath platform allows for comprehensive mapping of plant species
distribution. Meanwhile site observation could closely understand the
species and assessment of the vegetation. These could give an idea of

management and conservation efforts for cemetery mangers.

The Kampung Tua cemetery is located in the middle of a peaceful
landscape, housing a variety of flora, including symbolic ones. Frangipani
is a cemetery flower that decorates one of the graves as shown in Figure
4.5. Near this cemetery there are palm oil trees that add to the peaceful
atmosphere of the cemetery as shown in figure 4.6. Beyond their aesthetic
appeal, these serve as guardians of the environmental balance by offering
various benefits to nature and humans. Understanding the flora of
surrounding areas is important for managing vegetation encroachment,
preserving the aesthetic appeal of cemeteries, and protecting against

potential ecological impacts.

In the context of ecological stewardship, plants in cemeteries play an

important role in fostering sustainability. Through the process of
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photosynthesis, these plants act as diligent carbon sinks, absorbing carbon
dioxide from the atmosphere and thereby reducing the adverse effects of
greenhouse gas emissions in cemeteries. At the same time, they produce
important ecosystem services by releasing oxygen. Based on this symbiotic
relationship with the environment, they act as steadfast guards against the

encroachment of air pollution, thus fostering a healthier.

Additionally, the verdant canopy provided by the foliage within the
cemetery provides many additional benefits. Foliage not only provides a
beautiful appeal to the grave environment but also acts as a natural barrier,
ameliorating the urban heat island effect by offering shade and cooling the
ambient temperature. This can provide comfort to the community who

come to visit their deceased family members.
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Figure 4.7 Palm oil tree planted at the study area
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The Kampung Tua Simpang Empat Semanggol Perak cemeteries, which
were established in 2014, have been the subject of a study that has yielded
numerous significant findings and discussions. Masjid Kampung Tua
oversees the cemetery, which occupies a modest area. The average age at
mortality is 64 years, and 51 of the 97 recorded graves are male and the
remaining are female. The absence of inscriptions on nine graves
underscores the need for improved cemetery management and record-
keeping.

Using geospatial technologies such as ArcGIS dan satellite images it is
possible to do data management and mapping, guarantees comprehensive
and organized records, which facilitates additional analysis and conservation
initiatives. The E-KUBUR website's incorporation of digital records is a
significant enhancement in the preservation of community heritage, the
prevention of data loss, and the maintenance and access of death records. It
is also aim to enables community to access the data and find their heir’s
graveyard through a friendly platform.

In conclusion, this study had successfully transformed the data and
information of Kampung Tua’s graveyard into a digital platform and it can
be access by publics through a website. Hence, through the satellite image
and observation of flora surrounded the cemeteries, a suggestion on

management action could be develop in order to keep the area green and
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fostering sustainability. The investigation underscores the significance of
contemporary digital platforms and technologies in the enhancement of
cemetery administration, the preservation of historical records, and the

promotion of ecological stewardship.
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5.2 Recommendation
Several recommendations to enhance the administration and record-keeping
of the Kampung Tua Simpang Empat Semanggol Perak’s cemetery are as

follows:

For mapping purpose, drones are suggested to get fast and high resolution
image of the area. Drone will help to see the aerial view of vegetation and
cemetery of the area. However, this method is costly and requires skills and

expensive devices.

Database developed in this study should be maintained and managed
properly by data managers. The proper procedures need to be established to
ensure the sustainability of data of new cemeteries. Regular updates to
accurately represent any modifications in cemetery layout or newly added
interment. Therefore training on practical use of website and data

management is required in the future.

Paid website 1s suggested since the freely available platform for website use

in this study has limited customized buttons only.

Ensuring community engagement and easy access are crucial aspects of

cemetery administration to sustain this digital data for next generation.

Identification of vegetation and trees in the area require expertise and

landscape planner to ensure the area are dim and peaceful.
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