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ABSTRACT 
This study aims to analyze the Pattern of Land Cover Change in Sirimau District, Ambon 
City, Indonesia. The introduction of the research discusses the importance of 
understanding the dynamic interaction between human activities and land resources in 
the context of spatially distributed land cover. The research method used was descriptive 
quantitative with a spatial approach, conducted in Sirimau Sub-district, Ambon City, 
which experienced high population growth and development of built-up areas. Satellite 
image data analysis was used to identify patterns of land cover change from 2014 to 2024. 
The results showed the dominance of agricultural land in 2014, with certain areas 
converted to residential and built-up land in 2019 and 2024. The findings provide valuable 
insights in understanding the dynamics of land cover change in Sirimau sub-district and its 
relevance in sustainable land resource management. 
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INTRODUCTION  

Land cover as a manifestation of the dynamic interaction process between human 
activities and land resources, which is spatially distributed over the land surface and 
identifies the biophysical cover of the terrain; this includes inland water, bare land or 
human infrastructure (Putri & Supriatna, 2021), (Rakuasa, H., & Pakniany, 2022), land 
cover and its limiting elements affect the processes that occur on the land surface 
(Rakuasa, H., Sihasale , D. A., & Latue, 2023). Land cover change has a significant effect 
on regional development planning and ecosystem function at all spatial scales (Talukdar 
et al., 2020), (Sugandhi, N., Supriatna, S., Kusratmoko, E., & Rakuasa, 2022), from global 
to local, therefore it is important to understand the relationship between social and 
natural phenomena, especially in urban areas to improve the sustainability of dynamic 
landscapes and to predict the effects of land use planning (Rakuasa, 2022). 

The increase in population is in line with the increase in human activities in 
various sectors, especially the economic sector, so that the need for land resources will 
also increase, while the existence of land is fixed (Amini Parsa et al., 2016), (Latue, 
Philia et al., 2023), this will lead to increased competition in land use, so that economic 
and social needs will always be a priority in land use change (Achmadi, P. N., Dimyati, 
M., Manesa, M. D. M., & Rakuasa, 2023), therefore, this will lead to increased competition 
in land use therefore, the utilization and efficiency of urban land cover should be 
improved based on rational land cover planning with the aim of sustainable 
development (Rakuasa, H., Salakory, M., & Latue, 2022), (Caballero et al., 2022), so it is 

mailto:heinrichrakuasa01@gmail.com


 Journal of Data Analytics, Information, and Computer Science  
(JDAICS) 
Volume 1, No 2 – April 2024 
e-ISSN : 3032-4696 
    

Hal. 64 
 

necessary to improve and manage development potential (Rakuasa, Sihasale, et al., 
2022), (Achugbu et al., 2022). Because one of the keys to sustainable development in 
urban areas is spatial planning and structuring, especially in the development of green 
open space (Salakory, M., Rakuasa, 2022). 

Land use change can take place at different times and in different scales of shape 
and size (Kulkarni et al., 2021). Land cover change can also be said to be the transition 
of one land function to another which is directly or indirectly related to human goals in 
an effort to fulfill their life needs (Rakuasa, H., Salakory, M., & Mehdil, 2022). This 
condition becomes a regional problem due to the demands of land needs and land 
limitations and needs to be studied to be able to provide solutions in structuring the 
future land use of Serimau Sub-district which is sustainable based on ecological aspects 
and conservative efforts to support land use planning and appropriate land use 
allocation in addition to carrying out conservative activities as a preventive effort in 
ecologically based land use (Rakuasa, Supriatna, et al., 2022), (Irawan et al., 2019) 

Ambon City, as the capital of Maluku Province, is the center of economic, 
administrative, and socio-cultural activities in the region. Sirimau sub-district, one of 
the sub-districts in Ambon City, has an important role in the urban and agricultural 
dynamics of the region (Rakuasa & Pakniany, 2023). However, urban growth and 
human activities have had a significant impact on land cover in this sub-district (Hegazy 
& Kaloop, 2015), (Latue, P. C., & Rakuasa, 2023). Rapid population growth in Ambon 
City, including in Sirimau Sub-district, has increased pressure on natural resources and 
land (Latue, P. C., & Rakuasa, 2023). As the population increases, the demand for land 
for housing, industry and infrastructure increases significantly (H. R. Philia Christi 
Latue, 2022). This urban expansion is also closely related to infrastructure development 
(Zhou et al., 2022). The development of roads, bridges, and other public facilities is an 
important part of supporting economic and social growth in Sirimau Sub-district. 
However, infrastructure development also has the potential to significantly alter land 
cover patterns, especially if not well regulated. 

In addition, the agriculture and plantation sectors also play a role in land cover 
change in Sirimau Sub-district (Latue, P. C., Septory, J. S. I., & Rakuasa, 2023). The 
change from traditional agriculture to more intensive modern agriculture or 
commercial plantations can result in greater land use (Fallati et al., 2017). It can also 
result in a reduction of land available for subsistence farming activities for local 
communities (Demissie, 2022). Land cover change can also have significant 
environmental impacts. For example, conversion of forest land to agricultural land or 
settlements can lead to loss of habitat for local flora and fauna and increase the risk of 
soil erosion and water quality degradation (Philia Christi Latue & Heinrich Rakuasa, 
2023). In addition to these factors, land cover change in Sirimau Sub-district can also be 
influenced by government policies, climate change, and global economic dynamics. All 
these factors are interrelated and provide a complex picture of the dynamics of land 
cover change in the region (Sihasale et al., 2023).  

This has resulted in the conversion of agricultural and forest land into dense urban 
areas, and increased the risk of conflict between land users. Research on land cover 
change using high-resolution satellite image data is a first step in future land 
management and sustainability, this research can also facilitate the government / 
stakeholders and stakeholders in handling and managing land wisely so that profitable 
land use decisions can be made in the dimensions of sustainable land use planning along 
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with the future development of Serimau District. Based on this description, this study 
aims to determine the Pattern of Land Cover Change in Sirimau District, Ambon City, 
Indonesia. 

 
RESEARCH METHODS   

The research method is descriptive quantitative with a spatial approach, this 
research was conducted in Serimau Sub-district, Ambon City which has population 
growth and land cover development, especially built-up areas, which are high in other 
sub-districts in Ambon City. Land cover describes built-up land and open space, 
because higher population growth causes higher land demand. The higher the land 
demand, the less available land there will be due to the relatively fixed amount of land 
and the increasing built-up area. This research uses 2014 Setinel 2 imagery, and 2019 
and 2024 SPOT 6 imagery. The spatial analysis process was carried out in Arc GIS 
software by digitizing on screen, then overlay analysis was carried out to determine 
land development in the last 10 years (2014-2024). 
 
RESULTS AND DISCUSSION   

Classification of images was carried out using the SNI 7645 - 2010 classification 
standard on Land Cover Classification. After making adjustments that the data required 
is data on settlement development, the land cover classification is divided into 5 classes. 
The land cover classes include: residential land, agricultural land, settlements, water 
bodies and forests (Badan Standarisasi Nasional, 2010).  
 
Land Cover in 2014 

Land cover in 2014 was dominated by agricultural land with an area of 18,745.80 
ha or 63.14%, forest areas had an area of 9,561.80 ha or 32.20%, residential areas had 
an area of 1,103.70 ha or 3.72% open land had an area of 23.98 ha or 0.08% and water 
bodies had an area of 255.31 ha or 0.82%. Overall land cover can be seen in Figure 1. 
 
Land Cover in 2019  

Land cover in 2019 is still dominated by agricultural land cover, which amounted 
to 19,016.83 ha. A decrease also occurred in forest land cover of 7,355.47 ha or 23.52%, 
settlement land has an area of 4,355.53 ha or 13.93%, open land of 290.69 ha or 0.93% 
and water bodies have an area of 255.31 ha or 0.82%. It can be seen in the figure 
(Figure 1) the composition of the land cover class in 2019 where the built-up land cover 
is still concentrated in villages or sub-districts located in the central area of Ambon City 
or in the Coastal area. 
 

 
Figure 1. Land cover map of Sirimau Sub-district in 2014, 2019 and 2024 
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Land Cover Year 2024 

In 2024 land cover, residential land cover increased to 6762.57 ha or 21.63%, 
open land covering 509.17 ha or 1.63%, agricultural land covering 18,745.80 ha or 
59.97%, forest covering 4988.38 ha or 15.96% and water bodies covering 255.31 ha or 
0.82%.  In (Figure 1) below the composition of land cover classes in 2024 where the 
built-up land cover is still concentrated in villages or sub-districts located in the central 
area of Ambon City and in suburban areas. The development of built-up land follows the 
main road pattern in Seirimau Sub-district. 

Analyzing land cover change in Sirimau Sub-district, Ambon City, Indonesia, using 
satellite imagery data can provide a number of significant benefits. The following are 
some patterns of benefits that can be derived from such analysis: 

a) Real-time Land Change Monitoring: Satellite imagery data can provide 
accurate and up-to-date information on land cover change in Sirimau sub-
district. This allows for real-time monitoring of land use activities, including 
urban expansion, agricultural land conversion, deforestation, and 
infrastructure development (Somae, G., Supriatna, S., Rakuasa, H., & Lubis, 
2023), (Rakuasa et al., 2023). 

b) Identification of Land Change Patterns: With the analysis of satellite imagery 
data, it is possible to clearly identify patterns of land cover change in Sirimau 
Sub-district. For example, it is possible to pinpoint where urban expansion is 
occurring, which areas are experiencing deforestation, as well as changes in 
the pattern of wetland and agricultural land use (Latue, P. C., Rakuasa, H., & 
Manakane, 2023), (Latue, P. C., Rakuasa, H., & Manakane, 2023). 

c) Estimating the Extent and Intensity of Change: Satellite imagery data makes 
it possible to estimate the extent and intensity of land cover change more 
accurately. This is useful for gauging the impact of such changes on 
ecosystems and the environment, as well as estimating the need for further 
mitigation or management (& H. R. Philia Christi Latue, 2023), (Manakane, S. 
E., Rakuasa, H., & Latue, 2023). 

d) Trend Analysis of Land Change: By comparing satellite image data from 
different periods, it is possible to analyze the trend of land cover change in 
Sirimau Sub-district. This helps in understanding the dynamics of change 
over time, as well as identifying factors that influence these changes (Latue, 
P. C., Manakane, S. E., & Rakuasa, 2023), (Rakuasa, Heinrich, 2023). 

e) Evidence-based Decision Making: The analysis of land cover change using 
satellite image data provides a strong basis for evidence-based decision-
making. Accurate and detailed information on land cover change can be used 
by governments, research institutions and other stakeholders to design more 
effective and sustainable policies, land management programs and regional 
development plans (Rakuasa, Heinrich, 2023), (Hu et al., 2018). 

Thus, the use of satellite imagery data for land cover change analysis in Sirimau 
Sub-district, Ambon City, Indonesia, provides extensive benefits in monitoring, 
analyzing and managing land resources more effectively and responsively to changes 
that occur. 
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CONCLUSION  
From the research on Land Cover Change Patterns in Sirimau Sub-district, Ambon 

City, Indonesia, it can be concluded that the analysis using satellite image data provides 
a deep understanding of the evolution of land cover in the studied time period. 
Significant changes occurred in the transfer of land functions from agriculture to 
settlements and built-up areas, in line with population growth and higher land demand. 
The results of this study provide a strong foundation for evidence-based decision-
making in sustainable and effective land use planning in Sirimau sub-district. Thus, 
responsive monitoring, analysis and management of land cover change are key in 
maintaining the sustainability of land and environmental resources in the area. 

 
REFERENCES 
Achmadi, P. N., Dimyati, M., Manesa, M. D. M., & Rakuasa, H. (2023). Model Perubahan 

Tutupan Lahan Berbasis Ca-Markov: Studi Kasus Kecamatan Ternate Utara, Kota 
Ternate. Jurnal Tanah Dan Sumberdaya Lahan, 10(2), 451–460. 
https://doi.org/https://doi.org/10.21776/ub.jtsl.2023.010.2.28 

Achugbu, I. C., Olufayo, A. A., Balogun, I. A., Dudhia, J., McAllister, M., Adefisan, E. A., & 
Naabil, E. (2022). Potential effects of Land Use Land Cover Change on streamflow 
over the Sokoto Rima River Basin. Heliyon, 8(7), e09779. 
https://doi.org/10.1016/j.heliyon.2022.e09779 

Amini Parsa, V., Yavari, A., & Nejadi, A. (2016). Spatio-temporal analysis of land use/land 
cover pattern changes in Arasbaran Biosphere Reserve: Iran. Modeling Earth 
Systems and Environment, 2(4), 1–13. https://doi.org/10.1007/s40808-016-0227-
2 

Badan Standarisasi Nasional. (2010). SNI 7645-2010 tentang Klasifikasi Penutup Lahan. 
Caballero, C. B., Ruhoff, A., & Biggs, T. (2022). Land use and land cover changes and their 

impacts on surface-atmosphere interactions in Brazil: A systematic review. Science 
of The Total Environment, 808, 152134. 
https://doi.org/https://doi.org/10.1016/j.scitotenv.2021.152134 

Demissie, T. A. (2022). Land use and land cover change dynamics and its impact on 
watershed hydrological parameters: the case of Awetu watershed, Ethiopia. 
Journal of Sedimentary Environments, 7(1), 79–94. 
https://doi.org/10.1007/s43217-021-00084-1 

Fallati, L., Savini, A., Sterlacchini, S., & Galli, P. (2017). Land use and land cover (LULC) of 
the Republic of the Maldives: first national map and LULC change analysis using 
remote-sensing data. Environmental Monitoring and Assessment, 189(8), 417. 
https://doi.org/10.1007/s10661-017-6120-2 

Hegazy, I. R., & Kaloop, M. R. (2015). Monitoring urban growth and land use change 
detection with GIS and remote sensing techniques in Daqahlia governorate Egypt. 
International Journal of Sustainable Built Environment, 4(1), 117–124. 
https://doi.org/10.1016/j.ijsbe.2015.02.005 

Hu, X., Li, X., & Lu, L. (2018). Modeling the Land Use Change in an Arid Oasis Constrained 
by Water Resources and Environmental Policy Change Using Cellular Automata 
Models. Sustainability, 10(8), 2878. https://doi.org/10.3390/su10082878 

Irawan, I. A., Supriatna, S., Manessa, M. D. M., & Ristya, Y. (2019). Prediction Model of 
Land Cover Changes using the Cellular Automata – Markov Chain Affected by the 
BOCIMI Toll Road in Sukabumi Regency. KnE Engineering, 4(3 SE-Articles). 



 Journal of Data Analytics, Information, and Computer Science  
(JDAICS) 
Volume 1, No 2 – April 2024 
e-ISSN : 3032-4696 
    

Hal. 68 
 

https://doi.org/10.18502/keg.v4i3.5860 
Kulkarni, D. D., Waghmare, V., Kokate, A. D., Pawar, G. S., & Pawar, R. S. (2021). Land Use 

Land Cover Detection from Naldurg Area of Osmanabad District, Maharashtra, 
India. In Techno-Societal 2020 (pp. 1131–1137). Springer International Publishing. 
https://doi.org/10.1007/978-3-030-69925-3_107 

Latue, P. C., & Rakuasa, H. (2023). Analysis of Land Cover Change Due to Urban Growth 
in Central Ternate District, Ternate City using Cellular Automata-Markov Chain. 
Journal of Applied Geospatial Information, 7(1), 722–728. 
https://doi.org/https://doi.org/10.30871/jagi.v7i1.4653 

Latue, P. C., Manakane, S. E., & Rakuasa, H. (2023). Analisis Spasial Kesesuaian Lanskap 
Kota Ambon Untuk Permukiman. Larisa Penelitian Multidisiplin, 1(1), 15-22. 

Latue, P. C., Rakuasa, H., & Manakane, S. E. (2023). Policy and Planning for Regional 
Development in the North Coast of Central Java: A Review. Nusantara Journal of 
Behavioral and Social Sciences, 2(2), 45–48. 

Latue, P. C., Septory, J. S. I., & Rakuasa, H. (2023). Perubahan Tutupan Lahan Kota 
Ambon Tahun 2015, 2019 dan 2023. JPG (Jurnal Pendidikan Geografi), 10(1), 177–
186. https://doi.org/http://dx.doi.org/10.20527/jpg.v10i1.15472 

Latue, Philia, C., Manakane, S. E., & Rakuasa, H. (2023). Analisis Perkembangan 
Kepadatan Permukiman di Kota Ambon Tahun 2013 dan 2023 Menggunakan 
Metode Kernel Density. Blend Sains Jurnal Teknik, 2(1), 26–34. 
https://doi.org/10.56211/blendsains.v2i1.272 

Manakane, S. E., Rakuasa, H., & Latue, P. C. (2023). Pemanfaatan Teknologi 
Penginderaan Jauh dan Sistem Informasi Geografis untuk Identifikasi Perubahan 
Tutupan Lahan di DAS Marikurubu, Kota Ternate. Tabela Jurnal Pertanian 
Berkelanjutan, 1(2), 51–60. 
https://doi.org/https://jurnal.ilmubersama.com/index.php/tabela/article/view/
301#:~:text=DOI%3A-,https%3A//doi.org/10.56211/tabela.v1i2.301,-
Keywords%3A%20Marikurubu 

Philia Christi Latue, & H. R. (2023). Pemanfaatan Data Penginderaan Jauh dan Sistim 
Informasi Geografis Untuk Identifikasi Perkembangan Lahan Terbangun pada 
Wilayah Rawan Gempa Bumi di Kota Ambon. INSOLOGI: Jurnal Sains Dan 
Teknologi, 2(3), 476–485. 
https://doi.org/https://doi.org/10.55123/insologi.v2i3.1899 

Philia Christi Latue, H. R. (2022). Dinamika Spasial Wilayah Rawan Tsunami di 
Kecamatan Nusaniwe, Kota Ambon, Provinsi Maluku. Jurnal Geosains Dan Remote 
Sensing (JGRS), 3(2), 77–87. 
https://doi.org/https://doi.org/10.23960/jgrs.2022.v3i2.98 

Philia Christi Latue, & Heinrich Rakuasa. (2023). Spatial Dynamics of Land Cover Change 
in Wae Batu GantungWatershed, Ambon City, Indonesia. International Journal of 
Scientific Multidisciplinary Research, 1(3), 117–130. 
https://doi.org/10.55927/ijsmr.v1i3.3623 

Putri, R. A., & Supriatna, S. (2021). Land cover change modeling to identify critical land 
in the Ciletuh Geopark tourism area, Palabuhanratu, Sukabumi Regency. IOP 
Conference Series: Earth and Environmental Science, 623, 012081. 
https://doi.org/10.1088/1755-1315/623/1/012081 

Rakuasa, H., & Pakniany, Y. (2022). Spatial Dynamics of Land Cover Change in Ternate 
Tengah District, Ternate City, Indonesia. Forum Geografi, 36(2), 126–135. 



 Journal of Data Analytics, Information, and Computer Science  
(JDAICS) 
Volume 1, No 2 – April 2024 
e-ISSN : 3032-4696 
    

Hal. 69 
 

https://doi.org/DOI: 10.23917/forgeo.v36i2.19978 
Rakuasa, H., Salakory, M., & Latue, P. C. (2022). Analisis dan Prediksi Perubahan 

Tutupan Lahan Menggunakan Model Celular Automata-Markov Chain di DAS Wae 
Ruhu Kota Ambon. Jurnal Tanah Dan Sumberdaya Lahan, 9(2), 285–295. 
https://doi.org/https://doi.org/10.21776/ub.jtsl.2022.009.2.9 

Rakuasa, H., Salakory, M., & Mehdil, M. C. (2022). Prediksi perubahan tutupan lahan di 
DAS Wae Batu Merah, Kota Ambon menggunakan Cellular Automata Markov 
Chain. Jurnal Pengelolaan Lingkungan Berkelanjutan (Journal of Environmental 
Sustainability Management), 6(2), 59–75. 
https://doi.org/https://doi.org/10.36813/jplb.6.2.59-75 

Rakuasa, H., Sihasale , D. A., & Latue, P. C. (2023). Spatial pattern of changes in land 
surface temperature of seram island based on google earth engine cloud 
computing. International Journal of Basic and Applied Science, 12(1), 1–9. 
https://doi.org/https://doi.org/10.35335/ijobas.v12i1.172 

Rakuasa, Heinrich,  and P. C. L. (2023). Regional Development Planning and Policy in the 
Aspects of Vulnerability and Disaster Resilient Cities: A Review. Sinergi 
International Journal of Communication Sciences, 1(2), 64–77. 
https://doi.org/https://doi.org/10.61194/ijcs.v1i2.52 

Rakuasa, H. (2022). Analisis Spasial - Temporal Perubahan Tutupan Lahan di Kabupaten 
Maluku Barat Daya. GEOGRAPHIA : Jurnal Pendidikan Dan Penelitian Geografi, 3(2), 
115–122. https://doi.org/10.53682/gjppg.v3i2.5262 

Rakuasa, H., & Pakniany, Y. (2023). Urbanization and Social Change in Ambon City: 
Challenges and Opportunities for Local Communities. Pancasila International 
Journal of Applied Social Science, 2(01), 12–18. 
https://doi.org/10.59653/pancasila.v2i01.331 

Rakuasa, H., Sihasale, D. A., & Latue, P. C. (2022). Model Tutupan Lahan di Daerah Aliran 
Sungai Kota Ambon Tahun 2031: Studi Kasus DAS Wai Batu Gantung, Wai Batu 
Gajah, Wai Tomu, Wai Batu Merah Dan Wai Ruhu. Jurnal Tanah Dan Sumberdaya 
Lahan, 9(2), 473–486. https://doi.org/10.21776/ub.jtsl.2022.009.2.29 

Rakuasa, H., Sihasale, D. A., Somae, G., & Latue, P. C. (2023). Prediction of Land Cover 
Model for Central Ambon City in 2041 Using the Cellular Automata Markov Chains 
Method. Jurnal Geosains Dan Remote Sensing, 4(1), 1–10. 
https://doi.org/10.23960/jgrs.2023.v4i1.85 

Rakuasa, H., Supriatna, S., Karsidi, A., Rifai, A., Tambunan, M. ., & Poniman K, A. (2022). 
Spatial Dynamics Model of Earthquake Prone Area in Ambon City. IOP Conference 
Series: Earth and Environmental Science, 1039(1), 012057. 
https://doi.org/10.1088/1755-1315/1039/1/012057 

Salakory, M., Rakuasa, H. (2022). Modeling of Cellular Automata Markov Chain for 
predicting the carrying capacity of Ambon City. Jurnal Pengelolaan Sumberdaya 
Alam Dan Lingkungan (JPSL), 12(2), 372–387. 
https://doi.org/https://doi.org/10.29244/jpsl.12.2.372-387 

Sihasale, D. A., Latue, P. C., & Rakuasa, H. (2023). Spatial Analysis of Built-Up Land 
Suitability in Ternate Island. Jurnal Riset Multidisiplin Dan Inovasi Teknologi, 1(02), 
70–83. https://doi.org/10.59653/jimat.v1i02.219 

Somae, G., Supriatna, S., Rakuasa, H., & Lubis, A. R. (2023). Pemodelan Spasial Perubahan 
Tutupan Lahan Dan Prediksi Tutupan Lahan Kecamatan Teluk Ambon Baguala 
Menggunakan Ca-Markov. Jurnal Sains Informasi Geografi (J SIG), 6(1), 10–19. 



 Journal of Data Analytics, Information, and Computer Science  
(JDAICS) 
Volume 1, No 2 – April 2024 
e-ISSN : 3032-4696 
    

Hal. 70 
 

https://doi.org/http://dx.doi.org/10.31314/jsig.v6i1.1832 
Sugandhi, N., Supriatna, S., Kusratmoko, E., & Rakuasa, H. (2022). Prediksi Perubahan 

Tutupan Lahan di Kecamatan Sirimau, Kota Ambon Menggunakan Celular 
Automata-Markov Chain. JPG (Jurnal Pendidikan Geografi), 9(2), 104–118. 
https://doi.org/http://dx.doi.org/10.20527/jpg.v9i2.13880 

Talukdar, S., Singha, P., Mahato, S., Shahfahad, Pal, S., Liou, Y.-A., & Rahman, A. (2020). 
Land-Use Land-Cover Classification by Machine Learning Classifiers for Satellite 
Observations—A Review. Remote Sensing, 12(7), 1135. 
https://doi.org/10.3390/rs12071135 

Zhou, Y., Wu, T., & Wang, Y. (2022). Urban expansion simulation and development-
oriented zoning of rapidly urbanising areas: A case study of Hangzhou. Science of 
The Total Environment, 807, 150813. 
https://doi.org/https://doi.org/10.1016/j.scitotenv.2021.150813 

 


