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Article Info ABSTRACT

Article history: Transformation Land change that occurred in Cilegon City is a phenomenon
that involves a significant transformation in urban land use over the last
few years. Land is a natural resource that has an important function to meet
various human needs. This change was caused by several factors, one of
which was rapid population growth. This research involves analyzing
satellite imagery from several different time periods to track the evolution
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Introduction

Cilegon City is one of the cities in Banten Province, located in the western part of Banten, Indonesia,
precisely on the shores of the Sunda Strait. Cilegon City is known as the "Steel City" due to the presence
of the Indonesian government-owned steel industry, Krakatau Steel. Cilegon City is located in the Greater
Serang metropolitan area. Previously, Cilegon City was an administrative city that covered the entire
Cilegon City area. Land use change is the increase of a land use from one type of use to another followed
by a decrease in another type of land use from one time to the next, or a change in the function of a land
in different periods of time (Arafat et al,, 2021; Fauzi et al,, 2018; Muafi & Shofwan, 2023; Mukti &
Taryono, 2020).

Cilegon City, which is strategically located as an industrial and trade center, has experienced a
significant transformation in land use. Over a period of 7 years, with industrial development, natural
disasters, population growth, and corona cases. Land use change is a major concern in designing
sustainable development policies (Putra & Adeswastoto, 2018). Basically, the increase in development
in the Cilegon City area is followed by the demand for land in accordance with the needs to accommodate
community activities, including land needs for settlements, trade and services (Fatichah, 2019; 1. H. J.
Ridwan & Achmad Sodik, 2023). This has led to an increase in built-up land, where the growth of built-
up land at this time was initiated by the entry of large-scale industrial development investment in
Cilegon City (Igbal et al., 2021; Noor & Sulaeman, 2022). Cilegon City as a Regional Activity Center with
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relatively high population growth has led to land use development and high demand for urban services
for its people(MUHLISIN et al., 2021; Putri & Sulistyo, n.d.; R. Ridwan et al.,, 2019) .

Cilegon City, identifying land use change and its location distribution in the center of Cilegon
City and analyzing the factors that influence the change. By using descriptive and spatial analysis, it can
be seen that land use change in the center of Cilegon City is also influenced by territorial activities that
intersect directly with urban activities in Cilegon City. These results are expected to be used as input in
the planning, utilization and control of land use policies, so that all potential and problems of change can
be anticipated as early as possible.

Passive sensor satellite imagery refers to a basic concept in satellite image processing that uses
passive sensors to measure electromagnetic radiation emitted or reflected by objects on the Earth's
surface. These passive sensors receive electromagnetic radiation from objects on the Earth's surface,
including reflected sunlight, and then convert them into digital images that represent the characteristics
of these objects. This process involves various stages, from signal reception by the sensor, signal
processing to remove interference or noise, to image formation that can be used for various applications
such as environmental monitoring, regional mapping, and monitoring changes in the earth's surface.
Passive sensor satellite imagery also considers the basic physical principles underlying the
measurement of electromagnetic radiation, such as the Lambert-Beer law that explains the relationship
between the intensity of radiation received and the thickness and optical properties of the medium
through which it passes. In addition, the use of various spectral bands by passive sensors to obtain
information about objects on the Earth's surface, such as imagery in the visual, infrared and thermal
bands, is an important part of this theory. With a solid understanding of these principles, the analysis of
passive sensor satellite imagery can provide valuable insights in the understanding of the environment
and geospatial processes on the Earth's surface (Sus et al,, 2018; Tian et al,, 2020; Yang et al,, 2018).

This study aims to investigate and analyze the transformation of land use change that occurred
in Cilegon City in the 2017-2023 time span using passive sensor satellite image data. By observing land
use change patterns from a spatial perspective, this research aims to understand the dynamics of urban
development, including urban growth, land use change, and its impact on the environment and local
communities. Through the analysis of satellite image data, this research will explore in depth the land
use change trends that may be influenced by social, economic and environmental factors, thus providing
valuable insights for sustainable urban planning and natural resource management in Cilegon City. In
addition, this study also aims to identify the factors that drive land use change transformation in Cilegon
City during the 2017-2023 period. By analyzing satellite image data, this research will try to uncover the
social, economic and environmental factors that influence land use change decisions by communities
and interested parties. With a better understanding of these driving factors of transformation, it is hoped
that this research can provide a more holistic view of the dynamics of urban change and assist in
designing appropriate policies for the sustainable development of the city in the future.

Method

The method used in the research is the spatial analysis method using geographic information system
techniques using the Arcgis application and supported by secondary data, data processing using
secondary data, namely data from sentinel-2A images (Indraswari et al., 2018; Nirwansyah, 2017;
Sa’adah et al,, 2022). The method of analyzing land change using image maps involves several steps in
processing satellite imagery, such as image selection, classification on maps, analysis of changes,
indication of causal factors, and making maps of analysis results.

Transformation of land use change in Cilegon City 2017-2023 using passive sensor satellite imagery (Wa Ode
Nurhaidar)
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Results and Discussions

A. Land Use Change in Cilrgon City in 2017
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Figure 1. Cilegon City Land Use Map 2017

Based on the results of the Cilegon City image data in 2017, there are six classifications
processed from raster data which are classified into vector data. Gaka is implemented to create a Land
Use Map as shown in Figure 1. There are six classes of land use identified including, dense vegetation
such as jungle, rice fields / plantations, built-up areas, settlements, water bodies, cloud shadows / road
networks. The following is the land use by area (ha) in 2017.

Table 1. Land Use of Cilegon City in 2017

Land Use Extent (Ha)
Dense Vegetation 3859

Rice Fields / Plantations 3111
Built-up Area 3426
Settlement 3659
Water Body 2309
Cloud Shadows 815

Judging from the results of the 2017 image mabp, it can be seen that the dominating land in
Cilegon City is Dense Vegetation but the forests there look less green, besides that green land which
should have rice fields in the image looks very lacking, only small areas of rice fields are visible on the
image map. and which dominates continued by built-up areas and settlements.

B. Land Use Change in Cilegon City in 2019



70 Journal of Intelligent Decision Support System (IDSS)

Vol. 7, No. 1, Mach 2024, pp. 67-74

é SKALA 1 150,000

Legenda
Penggunaan Lahan
I Vegetasi Padat
Sawah/Perkebunan
Area Terbangun
Permukiman
Badan Air
Awan

Luas (HA)

| B
2118
3178
4087
4438
1760

Sumber: Sentinel Hub

Dibuat Oleh: Kelompok Kota Cllagon

Figure 2. Cilegon City Land Use Map 2019
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Based on the results of the Cilegon City image data in 2019, there are six classifications
processed from raster data which are classified into vector data. Gaka is implemented to create a Land
Use Map as shown in Figure 2. There are six classes of land use identified including, solid vegetation such
as jungle, rice fields / plantations, built-up areas, settlements, water bodies, cloud shadows / road

networks. The following is the land use by area (ha) in 2019.

Table 2. Land Use of Cilegon City in 2019

Land Use Extent (Ha)
Dense Vegetation 2339
Rice Fields / Plantations 3176
Built-up Area 4067
Settlement 4436
Water Body 2416
Cloud Shadows 1760

Judging from the results of the 2019 image map, it can be seen that the appearance is worse
than the previous year, 2017. Where in 2019 green land such as forests, rice fields, gardens, gardens,
shrubs are far from sufficient. In this image, it can be seen that this green land / dense vegetation is
greatly reduced from the previous year, this year when viewed from the image map the growth of
settlements is greater which causes the reduction of green land in Cilegon City.

Transformation of land use change in Cilegon City 2017-2023 using passive sensor satellite imagery (Wa Ode

Nurhaidar)
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C. Land Use Change in Cilegon City in 2021

Based on the results of the Cilegon City image data in 2021, there are six classifications
processed from raster data which are classified into vector data. Gaka is implemented to create a Land
Use Map as shown in Figure 3. There are six classes of land use identified including, dense vegetation
such as jungle, rice fields / plantations, built-up areas, settlements, water bodies, cloud shadows / road
networks. The following is the land use by area (ha) in 2021.
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Figure 3. Cilegon City Land Use Map 2021

Table 3. Land Use of Cilegon City in 2021

Land Use Extent (Ha)
Dense Vegetation 3715
Rice Fields / Plantations 3167
Built-up Area 3212
Settlement 3301
Water Body 2562
Cloud Shadows 1275

71



72 Journal of Intelligent Decision Support System (IDSS) ISSN 2721-5792 (Online)
Vol. 7, No. 1, Mach 2024, pp. 67-74

D. Land Use Change in Cilegon City in 2023
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Figure 4 Cilegon City Land Use Map 2023

Based on the results of the Cilegon City image data in 2023, there are six classifications
processed from raster data which are classified into vector data. Gaka is implemented to create a Land
Use Map as shown in Figure 4. There are six classes of land use identified including, dense vegetation
such as jungle, rice fields / plantations, built-up areas, settlements, water bodies, cloud shadows / road
networks. The following is the land use by area (ha) in 2023

Table 4. Land Use of Cilegon City in 2023

Land Use Extend (Ha)
Dense Vegetation 3669
Rice Fields / Plantations 3105
Built-up Area 3458
Settlement 4325
Water Body 2562
Cloud Shadows 1852

In the 2023 image of Cilegon City, it can be seen that the green area in Cilegon City is decreasing,
but it can still be said to be quite green. the green area in the 2023 image is decreasing because there are
several factors, namely, the volume of air pollution in urban areas began to increase dramatically so that
green areas that previously could grow optimally, and now cannot grow optimally due to extreme
weather factors. In addition, there are other weather factors, which at the end of 2023 has erratic
weather so thatitbecomes an obstacle to the growth of green areas in Cilegon City. and as for the disaster
factor that causes green areas in Cilegon City to decrease, this is due to land and forest fires in 2023 the
fire burned +/- 1.5 hectares of grass vegetation.

From the data, facts, and results of the analysis carried out on the transformation of land change
in Cilegon City, that on the 2019 image map, Cilegon City is the year with the lowest percentage of green
areas, and the green area with the largest percentage is in 2021. from these data can occur due to
extreme weather factors, and a pandemic that lasts long enough to cause the condition of green areas in
Cilegon City to change up and down a lot.

Transformation of land use change in Cilegon City 2017-2023 using passive sensor satellite imagery (Wa Ode
Nurhaidar)
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Table 5. Land Use of Cilegon City in 2017-2023

Extent (Ha)
Land Use 2017 2019 2021 2023
Dense Vegetation 3859 2339 3715 3369
Rice Fields / Plantations 3111 3176 3167 3105
Built-up Area 3426 4067 3212 3458
Settlement 3659 4436 3301 4325
Water Body 2309 2416 2562 2462
Cloud Shadows 1830 1760 2237 1652
Total 18194 18194 18194 18194
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Figure 5. Land use transformation curve
Conclusions

Land change in Cilegon City is a phenomenon that involves a significant transformation in urban land
use over the past few years. Factors such as rapid population growth, industrial development, natural
disasters, and COVID-19 cases have led to this change. Analysis of satellite images from several time
periods shows a reduction in green land in Cilegon City, caused by land conversion from green land to
housing, the occurrence of fires, and the impact of COVID-19. Agricultural land conversion is also
occurring, with the area of agricultural land reduced due to residential and industrial development. In
addition, there is a proposed change in the area of strategic land in Cilegon City. Thus, land use change
in Cilegon City requires attention in designing sustainable development policies. Limitations in studying
land change in Cilegon City may stem from data availability, particularly regarding the finer details of
land use dynamics such as the specific drivers behind land conversion and the socio-economic factors
influencing these changes. Additionally, while satellite imagery provides valuable insights, it may not
capture certain nuances or changes on the ground accurately. Future research could focus on integrating
multi-source data, including ground surveys and socio-economic indicators, to better understand the
underlying causes of land change. Moreover, employing advanced analytical techniques such as machine
learning algorithms could enhance the accuracy of land use classification and prediction models.
Longitudinal studies tracking land change over extended periods would also offer insights into the
temporal dynamics and trends. Collaborative efforts between researchers, local authorities, and
stakeholders could facilitate data sharing and the development of comprehensive land use planning
strategies aimed at promoting sustainable urban development in Cilegon City



74 Journal of Intelligent Decision Support System (IDSS) ISSN 2721-5792 (Online)
Vol. 7, No. 1, Mach 2024, pp. 67-74

References

Arafat, R, Yunaf, A. S., & Marliantoni, M. (2021). Analisis perubahan penggunaan lahan dan kerapatan vegetasi di
kawasan pertambangan rantau pandan kabupaten bungo provinsi jambi. Jurnal Mine Magazine, 2(1).

Fatichah, M. S. (2019). Efektivitas pengendalian alih fungsi lahan pertanian menjadi kawasan perumahan di
kabupaten Sukoharjo. UNS (Sebelas Maret University).

Fauzi, R. G. N,, Utomo, D. H,, & Taryana, D. (2018). Pengaruh perubahan penggunaan lahan terhadap debit puncak di
sub DAS Penggung Kabupaten Jember. Jurnal Pendidikan Geografi, 23(1), 50-61.

Indraswari, D., Hanifah, N., Ramadani, M. ]., & Priyana, Y. (2018). Analisis aplikasi arcgis 10.3 untuk pembuatan
daerah aliran sungai dan penggunaan lahan di das samajid kabupaten sampang, madura.

Igbal, L. 0. S. M,, Surya, B., & Salim, A. (2021). KUTUB PERTUMBUHAN & GENTRIFIKASI KAWASAN PINGGIRAN KOTA
MAKASSAR. Pusaka Almaida.

Muafi, H. Z., & Shofwan, M. (2023). Perubahan Bentuk Penggunaan Lahan Di Desa Panggreh Akibat Relokasi Korban
Bencana Lumpur Lapindo. Prosiding Seminar Nasional Ilmu Sosial Dan Teknologi (SNISTEK), 5, 21-26.
MUHLISIN, M., Iskandar, J.,, Gunawan, B., & Cahyandito, M. F. (2021). Vegetation diversity and structure of urban
parks in Cilegon City, Indonesia, and local residents’ perception of its function. Biodiversitas Journal of

Biological Diversity, 22(7).

Mukti, A. D., & Taryono, 1. (2020). Analisis Perubahan Penggunaan Lahan Di Kecamatan Matesih Kabupaten
Karanganyar Tahun 2013 Dan 2018. Universitas Muhammadiyah Surakarta.

Nirwansyah, A. W. (2017). Dasar Sistem Informasi Geografi dan Aplikasinya Menggunakan ARCGIS 9.3. Deepublish.

Noor, M., & Sulaeman, Y. (2022). Pemanfaatan dan Pengelolaan Lahan Rawa: Kearifan Kebijakan dan Keberlanjutan.
UGM PRESS.

Putra, A. A., & Adeswastoto, H. (2018). Transportasi publik dan aksesibilitas masyarakat perkotaan. Jurnal Teknik
Industri Terintegrasi (JUTIN), 1(1), 55-60.

Putri, N. D., & Sulistyo, B. (n.d.). KONSEP PERENCANAAN KOTA BARU DI KECAMATAN CITANGKIL KOTA CILEGON.

Ridwan, I. H.]., & Achmad Sodik, S. H. (2023). Hukum Tata Ruang: dalam konsep kebijakan otonomi daerah. Nuansa
Cendekia.

Ridwan, R, Rusli, B, Saefullah, A. D., & Nurasa, H. (2019). Penanganan Kawasan Permukiman Kumubh di Kota Cilegon.
Jurnal Administrasi Publik, 10(2).

Sa’adah, N,, Yanti, Y., Zulfan, Z., Susmanto, S., Munawir, M., & Irawati, I. (2022). Analisis Spasial Peluang Lokasi Unit
Sekolah Baru Menggunakan Metode Score dan Sistem Informasi Geografis. Infotekmesin, 13(1), 194-200.

Sus, 0., Stengel, M,, Stapelberg, S., McGarragh, G., Poulsen, C,, Povey, A. C,, Schlundt, C,, Thomas, G., Christensen, M., &
Proud, S. (2018). The Community Cloud retrieval for CLimate (CC4CL)-Part 1: A framework applied to
multiple satellite imaging sensors. Atmospheric Measurement Techniques, 11(6), 3373-3396.

Tian, H., Pei, ], Huang, |, Li, X,, Wang, ], Zhou, B,, Qin, Y., & Wang, L. (2020). Garlic and winter wheat identification
based on active and passive satellite imagery and the google earth engine in northern china. Remote Sensing,
12(21),3539.

Yang, P, Hioki, S., Saito, M., Kuo, C.-P., Baum, B. A,, & Liou, K.-N. (2018). A review of ice cloud optical property models
for passive satellite remote sensing. Atmosphere, 9(12), 499.

Transformation of land use change in Cilegon City 2017-2023 using passive sensor satellite imagery (Wa Ode
Nurhaidar)



