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 Soil pollution in Indonesia has become a serious environmental issue caused by 
industrial activities, intensive agriculture, and domestic waste. Technology is 
crucial in detecting, monitoring, and managing soil contamination more 
effectively and efficiently. This paper discusses the application of various 
technologies such as the Internet of Things (IoT), environmental sensors, and 
Geographic Information Systems (GIS) in monitoring soil pollution in Indonesia, 
including the benefits, challenges, and implementation recommendations. 
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I. Introduction  
 

Indonesia, experiencing consistent economic expansion since 2005, has encountered substantial 
urbanization and migration towards major cities, intensifying pressure on its coastal environments (Adyasari 
et al., 2021). This confluence of factors has precipitated a surge in waste generation, substantially elevating 
the levels of pollution that infiltrate and degrade critical ecosystems (Fitria et al., 2019). The urgency of 
addressing environmental pollution and degradation in Indonesia cannot be overstated, given its profound 
implications for the nation's long-term well-being and sustainable development (Sopian & Pudjiastuti, 2021). 
Recognizing the gravity of the situation, the Indonesian government has proactively formulated a range of 
regulations and policies to mitigate the detrimental impacts of pollution on its terrestrial ecosystems (Irhamni 
et al., 2018). These regulatory frameworks are designed to govern pollution control, encompassing measures 
to prevent, mitigate, and restore environmental pollution, thereby ensuring the preservation of 
environmental quality (Nihaya et al., 2018). In addition, the government has recognized the importance of 
transparency in environmental management and has implemented initiatives to enhance transparency and 
reduce pollution. The escalating levels of air pollution, exacerbated by rapid urbanization, industrialization, 
and sustained economic growth, have emerged as a prominent concern in Indonesia (Kusuma et al., 2023; 
Nihaya et al., 2018). This heightened pollution poses significant threats to public health, leading to respiratory 
ailments and cardiovascular diseases, and engenders ecological damage by disrupting ecosystems and 

mailto:2023339023@usahid.ac.id1
mailto:2023339021@usahid.ac.id2
mailto:2023339053@usahid.ac.id3
mailto:2023339027@usahid.ac.id4
mailto:2023339027@usahid.ac.id5
mailto:natalis_situmorang@usahid.ac.id6
mailto:Evelyn_hanaseta@usahid.ac.id7
https://doi.org/10.52970/grdis.v5i3.1271


2025. The Author(s). This open-access article is distributed under a Creative Commons Attribution 
(CC-BY-SA) 4.0 license. 

 

GOLDEN RATIO OF DATA IN SUMMARY  

VOLUME 5, ISSUE. 3 (2025)  

Website: https://goldenratio.id/index.php/grdis 

 

 
Page | 25  

 

ISSN [Online]: 2776-6411 

diminishing biodiversity (Amheka et al., 2015). In response to the pressing need for effective pollution 
management, technology emerges as a pivotal instrument, offering innovative solutions for monitoring, 
assessing, and mitigating land pollution in Indonesia. Technological advancements empower stakeholders to 
gain comprehensive insights into pollution sources, pollutant dispersion patterns, and the overall ecological 
impact, informing targeted interventions and strategies. The intricate challenges inherent in household waste 
management within Indonesia's burgeoning urban centers necessitate an integrated and comprehensive 
approach encompassing diverse stakeholders' active involvement (Amheka et al., 2015). The waste problem 
is challenging to solve, especially in urban areas, and is compounded by the rapid infrastructure development 
and industrial growth (Pramiati et al., 2021). Waste management problems in Indonesia include: the large 
amount of waste produced, the low level of waste management services, the limited number of landfills, waste 
management institutions, and costs (Muhashiby et al., 2021; Rosesar & Kristanto, 2020). 

Technological interventions hold immense promise for revolutionizing land pollution monitoring in 
Indonesia, from remote sensing and GIS to sensor networks, data analytics, and modeling. Remote sensing 
technologies, including satellite imagery and aerial surveys, facilitate the extensive and continuous 
monitoring of land cover, land use changes, and pollution hotspots across vast geographical areas (Maniatis 
et al., 1987). Geographic Information Systems serve as indispensable tools for spatial analysis, enabling the 
integration of diverse datasets to map pollution distribution, identify pollution sources, and evaluate potential 
environmental risks (Maryono & Hasmantika, 2019). Furthermore, sensor networks, strategically deployed 
across landscapes, offer real-time data on air and water quality parameters, providing timely alerts on 
pollution incidents and enabling proactive responses (Aboyitungiye et al., 2021). Moreover, integrating 
Geographic Artificial Intelligence technology and Unmanned Aerial Vehicles presents novel opportunities for 
efficient and accurate collection, analysis, and visualization of geographic data, further enhancing the 
effectiveness of environmental monitoring efforts (Pertuack & Latue, 2023). Data analytics and modeling 
techniques empower stakeholders to discern pollution trends, forecast future pollution scenarios, and assess 
the efficacy of pollution control measures (Kristyawan et al., 2021). The urgency of adopting sustainable waste 
management practices cannot be overstated, particularly in light of the failures observed in numerous 
Indonesian villages stemming from geographical, social, and infrastructural challenges (Adriyanti et al., 2018). 
The mismanagement of waste poses a significant threat to environmental sustainability in Indonesia, 
potentially resulting in soil and water contamination, air pollution, and the proliferation of disease vectors. To 
address these multifaceted challenges, deploying appropriate technologies is imperative to enhance waste 
management efficiency, promote circular economy principles, and safeguard the integrity of Indonesia's 
terrestrial ecosystems. Given the limitations of manual surveys in waste detection due to their high workforce 
demands, remote sensing technologies offer a scalable solution for monitoring potential pollution sources 
(Magyar et al., 2023). The integration of geomatics, computer science, engineering, and economics enables 
the utilization of ancillary, satellite, and ground data for investigating areas susceptible to illegal waste 
disposal, and GIS-based tools can provide continuous and reliable environmental monitoring for companies 
that support municipalities and regions (Ragazzo et al., 2025). Optimizing waste collection routes through AI 
algorithms represents a crucial facet of waste management, underscoring the potential of technology to 
streamline operations and minimize environmental impact (Nwokediegwu et al., 2024). Effective waste 
management integrates various technologies, such as remote sensing, proximal sensing, ground-based 
sensing, Geographic Information Systems, and related plugins (Ragazzo et al., 2025). These technologies 
provide the means to monitor pollution events and analyze the spatial distribution of waste collection sites 
(Rumung & Dwipayanti, 2021).  

Recognizing the pivotal role of technology in addressing environmental challenges, the Indonesian 
government has undertaken proactive measures to promote the adoption of technological solutions for 
pollution monitoring and management. These measures encompass policy frameworks, regulatory standards, 
and financial incentives to foster innovation, encourage technology transfer, and facilitate the deployment of 
advanced environmental technologies. Furthermore, collaborative initiatives involving government agencies, 
research institutions, private sector entities, and international organizations are instrumental in driving 
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technology development, capacity building, and knowledge sharing in environmental management. By 
prioritizing sustainable waste management practices and integrating technology, Indonesia can effectively 
mitigate the environmental impact of waste, safeguard public health, and foster a cleaner, healthier 
environment for present and future generations. The Indonesian government has arranged in detail about 
waste management as stipulated in Regulation Number 18 of 2008 concerning waste management. The 
mandate states that waste management is a national problem that must be resolved (Syafii et al., 2020). Law 
enforcement in waste management reflects the commitment of the government and the regional 
government to enforce regulations, and producers are required to provide the necessary facilities for waste 
segregation (Purba & Erliyana, 2020). Waste banks are a practical solution by Law 18 of 2008 and Government 
Regulation No. 81 of 2012, which outlines the mandate to change the community's paradigm (Utama & 
Pratama, 2021). 

Soil pollution in Indonesia is an increasingly urgent environmental problem that needs to be 
addressed as agricultural activities, urbanization, and chemical overuse increase. Declining soil quality directly 
impacts agricultural productivity and national food security. Therefore, monitoring soil quality is important to 
maintain environmental balance and support a sustainable agricultural sector (Elvera & MSi, 2024). 
Technological developments, especially the Internet of Things (IoT), remote sensing, and geographic 
information systems (GIS), have presented a new approach to real-time monitoring of soil conditions. Using 
sensors to measure soil parameters such as pH, humidity, and temperature, as well as cloud-based data 
processing, allows the monitoring process to be faster, more accurate, and more cost-effective (Megah Sari, 
Jumardi, & Rasjid, 2022). This technology-based monitoring system detects changes in soil conditions and 
helps in more responsive land management decision-making. With this progress, Indonesia can improve the 
soil monitoring system, especially in the agricultural sector, which is spread across various regions with diverse 
geographical characteristics. 

Previous research in Indonesia has focused chiefly on manually monitoring soil quality through 
sampling and laboratory analysis, which takes a long time and costs much money. A study by Elvera and MSi 
(2024) shows that the application of sensor-based monitoring systems in smart agriculture can improve 
irrigation efficiency and maintain the stability of soil nutrients. This proves that technology integration can be 
a practical solution to improve conventional monitoring systems. Furthermore, the research of Megah Sari et 
al. (2022) developed a prototype of an IoT-based system to monitor soil pH in agricultural land, providing 
convenience in obtaining real-time data. These findings underscore the importance of innovation in 
monitoring systems to improve the accuracy and speed of decision-making in land management. However, 
the challenges of implementing this technology in Indonesia are still quite significant, especially related to 
internet infrastructure in rural areas, the cost of technology adoption, and the low digital literacy of farmers. 
Against this background, this research is important to examine further the role of technology in monitoring 
soil pollution in Indonesia, including identifying opportunities for developing systems adapted to local 
conditions. 

 

II. Research Method 
 

With a literature review approach, this qualitative research aims to analyze various soil pollution 
technologies applied in Indonesia in depth, especially those based on sensors and the Internet of Things (IoT). 

 
2.1. Data Type 

 
The type of data used in this study is secondary data, obtained through a literature study of scientific 

journal articles that discuss the application of technology in Indonesia's soil pollution monitoring system. This 
data is collected without direct interaction with the research object but is sourced from documentation of 
previous research results that have been officially published and can be scientifically accounted for. The 
secondary data in question includes technical information about the hardware and software used in the 
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monitoring system, including the types of sensors, microcontrollers, and GSM and IoT-based communication 
systems. In addition, the data collected also includes monitored environmental parameters, such as soil pH 
values, soil temperature, humidity, and heavy metal concentrations. Thus, all types of data in this study are 
qualitative, focusing on the technical aspects and implementation of soil pollution monitoring technology in 
various land conditions in Indonesia. 

 
2.2. Data collection techniques 

 
The data collection technique in this study was carried out using a literature study method related to 

scientific articles relevant to soil pollution monitoring technology in Indonesia. Data is collected by studying, 
reviewing, and recording important information from each journal, such as the type of sensor used, 
environmental parameters, and the system used. The data included test methods, monitoring results, and 
conclusions from each study. These data are collected and then analyzed qualitatively to answer the research 
objectives. 

 

III. Results and Discussion 
 
Environmental monitoring is essential to understanding the actual condition of the natural 

environment. Through a systematic and measurable data collection process, we can accurately monitor the 
dynamics of environmental change and recognize patterns that have the potential to have a significant 
impact on ecosystems, public health, and human life in general. Understanding these changes allows 
preventive measures to be taken to reduce the negative impacts that may arise. Environmental monitoring 
activities also evaluate environmental status and trends, support policy formulation and implementation, and 
provide information needed for reporting to policymakers at the national level, international forums, and the 
wider public (United Nations Economic Commission for Europe, 2023). 

Environmental monitoring technology uses advanced devices and systems to observe, measure, and 
analyze various environmental conditions, including air quality, water, soil, noise levels, and meteorological 
phenomena. The success of technology in monitoring soil pollution in Indonesia can be seen from its ability 
to detect pollutant parameters with precision and present continuous data. Some of the technologies used 
include: 

 
1. Environmental Sensors  

A sensor is a component, device, or tool that detects, measures, and records an environment's specific 
physical, chemical, or biological parameters. This technology directly measures soil physical and 
chemical parameters, such as pH, humidity, temperature, and heavy metal content. The sensors are 
usually permanently installed in strategic locations to obtain data continuously. 

2. Internet of Things (IoT)  
The Internet of Things (IoT) is a concept in which objects can transmit or receive data over a network 
without the need for the help of computer devices or human intervention (Andaria et al., 2023). IoT 
plays a crucial role in environmental monitoring by allowing sensors to connect to the network and 
send data directly to the analytics platform. By leveraging IoT, we can connect thousands to millions 
of environmental sensors in one centralized network, allowing for continuous data collection and 
real-time monitoring of environmental conditions. For example, sensors installed at various points in 
a city can transmit data about air quality, temperature, humidity, and other parameters to a control 
center, where the information can be analyzed to detect pollution patterns or other environmental 
changes. 

3. Geographic Information System (GIS) 
A Geographic Information System (GIS) is a system that combines spatial data (maps) with attribute 
or descriptive data to produce useful information. GIS processes, analyzes, visualizes, and presents 
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environmental data spatially in environmental monitoring. For example, GIS can be used to create 
maps that show the spatial distribution of air quality, forest degradation, shoreline changes, and 
others, which can support better analysis and decision-making. 
 
Various studies in Indonesia have shown the effectiveness of this technology, including through 

monitoring pH and toxic gases in rice fields with ESP32 and integrated sensors, web-based telemonitoring 
systems for monitoring EC, pH, and polluted soil temperature, and the use of GIS in mapping areas that are 
prone to pollution due to industrial and mining activities. In addition, environmental monitoring also has an 
important role in measuring the success of implementing environmental protection policies and conservation 
programs. The data collected from this activity is the basis for evaluating the effectiveness of the policies that 
have been implemented and supports more optimal strategy planning in the future. One of the causes of soil 
pollution in Indonesia is agriculture. Pesticides are most widely used by farmers in the agricultural sector 
(Siahaan, 2021). In spraying, the pesticide solution is broken down into nozzles or atomizers that are dispersed 
in the form of droplets. The picture that can be obtained from soil pollution is the situation where chemicals 
made by humans enter the soil, causing changes in the soil structure, both physically and chemically. The use 
of high amounts of pesticides can cause a decrease in pH values, causing a decrease in soil fertility (Siahaan, 
2021).  The toxic content of pesticides can also cause contamination, which can cause various health problems 
for humans. In this case, environmental censorship should have started to be applied in Indonesia, especially 
in the case of soil pollution. This is needed immediately because the soil fertility level and the high level of 
pollutants are primarily determined by the chemical and physical parameters contained in it (Siahaan, 2021). 

Environmental sensors to measure soil pH must be used to maintain soil fertility. The role of IoT must 
certainly play a significant role in this measurement. For example, the pH value measured automatically from 
the sensor will later be sent through an application developed for farmers, who will later be able to receive a 
notification of the soil's pH level. 
 

IV. Conclusion 
 
Based on the results of the literature study, it can be concluded that technology plays a vital role in 

monitoring soil pollution in Indonesia. The application of environmental sensors, the Internet of Things (IoT), 
and Geographic Information Systems (GIS) has been proven to increase the effectiveness, efficiency, and 
accuracy in monitoring soil conditions. This technology enables real-time monitoring of critical parameters 
such as pH, humidity, temperature, and heavy metal content, supporting faster and more precise decision-
making in land management. However, there are still challenges such as limited infrastructure, high costs, and 
low digital literacy among farmers. Therefore, the support of various parties, including the government, the 
private sector, and academics, is needed to expand the application of this technology evenly and sustainably 
throughout Indonesia. 

 

References 

Aboyitungiye, J. B., Suryanto, S., & Gravitiani, E. (2021). River pollution and human health risks: Assessment in 
the local area proximity of the Bengawan Solo river, Surakarta, Indonesia. Indonesian Journal of 
Environmental Management and Sustainability, 5(1). https://doi.org/10.26554/ijems.2021.5.1.13-20  

Adriyanti, N. P., Dewi, O. C., Gamal, A., Romadhon, M. J., & Raditya. (2018). Affecting Factors on Local Waste 
Management in Penyangkringan Village, Weleri: an Identification. IOP Conference Series Earth and 
Environmental Science, 120, 12012. https://doi.org/10.1088/1755-1315/120/1/012012  

Adyasari, D., Pratama, M. A., Teguh, N. A., Sabdaningsih, A., Kusumaningtyas, M. A., & Dimova, N. (2021). 
Anthropogenic impact on Indonesian coastal water and ecosystems: Current status and future 
opportunities [Review of Anthropogenic impact on Indonesian coastal water and ecosystems: 
Current status and future opportunities]. Marine Pollution Bulletin, 171, 112689. Elsevier BV. 
https://doi.org/10.1016/j.marpolbul.2021.112689  

https://doi.org/10.26554/ijems.2021.5.1.13-20
https://doi.org/10.1088/1755-1315/120/1/012012
https://doi.org/10.1016/j.marpolbul.2021.112689


2025. The Author(s). This open-access article is distributed under a Creative Commons Attribution 
(CC-BY-SA) 4.0 license. 

 

GOLDEN RATIO OF DATA IN SUMMARY  

VOLUME 5, ISSUE. 3 (2025)  

Website: https://goldenratio.id/index.php/grdis 

 

 
Page | 29  

 

ISSN [Online]: 2776-6411 

Amheka, A., Higano, Y., Mizunoya, T., & Yabar, H. (2015). An overview of household waste management in 
Indonesia: developing a new integrated strategy. International Journal of Environment and Waste 
Management, 15(1), 86. https://doi.org/10.1504/ijewm.2015.066953  

Andaria, A.C. et al. (2023) ‘Alat Pakan Otomatis Berbasis IoT Pada Tambak Ikan Nila’, Jurnal Sistem Komputer 
Trinita, 1(1), pp. 1–10. Available at: https://jsk.trinita.ac.id/index.php/ait/article/view/24  

Elvera, R., & MSi, H. (2024). Analisis Pemantauan Kualitas Tanah untuk Optimalisas 
Fitria, R., Diana, F., Riani, E., Yulianto, G., & Najmi, N. (2019). Analysis of marine debris sources and composition 

in western and southern Aceh, Indonesia. IOP Conference Series Earth and Environmental Science, 
404(1), 12059. https://doi.org/10.1088/1755-1315/404/1/012059  

Irhamni, I., Pandia, S., Purba, E., & Hasan, W. (2018). Heavy metal content in the final disposal garbage site at 
Banda Aceh City. Journal of Physics Conference Series, 1116, 42014. https://doi.org/10.1088/1742-
6596/1116/4/042014  

Irigasi pada Pertanian Cerdas. Jurnal Elektronika dan Teknik Informatika Terapan, 2(4), 43–49. Tersedia di : 
https://e-journal.poltek-kampar.ac.id/index.php/JENTIK/article/download/824/871/3275  

Kristyawan, I. P. A., Wiharja, W., Shoiful, A., Hendrayanto, P. A., & Santoso, A. D. (2021). Update on waste 
reduction performance by waste-to-energy incineration pilot plant PLTSa Bantargebang operations. 
IOP Conference Series Earth and Environmental Science, 922(1), 12059. https://doi.org/10.1088/1755-
1315/922/1/012059  

Kusuma, A. W., Jumaryadi, Y., Samidi, Richard, & Fitriani, A. (2023). Examining the Joint Effects of Air Quality 
and Socioeconomic Factors on Indonesian Health. Aptisi Transactions On Technopreneurship (ATT), 
5, 186. https://doi.org/10.34306/att.v5i2sp.338  

Magyar, D., Cserép, M., Vincellér, Z., & Molnár, A. D. (2023). Waste Detection and Change Analysis based on 
Multispectral Satellite Imagery. arXiv (Cornell University). https://doi.org/10.48550/arxiv.2303.14521  

Maniatis, K., Vanhille, S., Martawijaya, A., Buekens, A., & Verstraete, W. (1987). Solid waste management in 
Indonesia: Status and potential. Resources and Conservation, 15(4), 277. 
https://doi.org/10.1016/0166-3097(87)90075-7  

Maryono, M., & Hasmantika, I. H. (2019). Preliminary Study of Smart Urban Waste Recycling in Semarang, 
Central Java, Indonesia. IOP Conference Series Earth and Environmental Science, 248, 12048. 
https://doi.org/10.1088/1755-1315/248/1/012048  

Megah Sari, D., Jumardi, J., & Rasjid, N. (2022). Prototipe Pengairan Sawah dan Monitoring Kualitas pH Tanah 
Berbasis IoT. Infotek: Jurnal Informatika dan Teknologi, 5(2), 240–251. 

Muhashiby, M. I. N., Hasibuan, H. S., & Wahyono, S. C. (2021). Waste Management in Jakarta Recycle Centre: 
Case Study of Pesanggrahan, Jakarta. IOP Conference Series Earth and Environmental Science, 940(1), 
12034. https://doi.org/10.1088/1755-1315/940/1/012034  

Nihaya, I., Sasongko, D. P., & Huboyo, H. S. (2018). An Overview : Resource Efficiency Potential in PTPN IX PG. 
Sragi to achieve Green Proper. E3S Web of Conferences, 73, 2018. 
https://doi.org/10.1051/e3sconf/20187302018 

Nwokediegwu, Z. Q. S., Ugwuanyi, E. D., Dada, M. A., Majemite, M. T., & Obaigbena, A. (2024). Ai-Driven Waste 
Management Systems: A Comparative Review Of Innovations In The Usa And Africa [Review Of Ai-
Driven Waste Management Systems: A Comparative Review Of Innovations In The Usa And Africa]. 
Engineering Science & Technology Journal, 5(2), 507. Fair East Publishers. 
https://doi.org/10.51594/estj.v5i2.828  

Pertuack, S., & Latue, P. C. (2023). Geographic Artificial Intelligence and Unmanned Aerial Vehicles Application 
for Correlation Analysis of Settlement Density and Land Surface Temperature in Panggang Island, 
Jakarta. Buana Jurnal Geografi Ekologi Dan Kebencanaan, 1(1), 39. 
https://doi.org/10.56211/buana.v1i1.340  

Pramiati, S. K., Soesilo, T. E. B., & Agustina, H. (2021). Post-Consumer plastic packaging waste management in 
Indonesia: a producer responsibility approach. E3S Web of Conferences, 325, 3005. 
https://doi.org/10.1051/e3sconf/202132503005  

https://doi.org/10.1504/ijewm.2015.066953
https://jsk.trinita.ac.id/index.php/ait/article/view/24
https://doi.org/10.1088/1755-1315/404/1/012059
https://doi.org/10.1088/1742-6596/1116/4/042014
https://doi.org/10.1088/1742-6596/1116/4/042014
https://e-journal.poltek-kampar.ac.id/index.php/JENTIK/article/download/824/871/3275
https://doi.org/10.1088/1755-1315/922/1/012059
https://doi.org/10.1088/1755-1315/922/1/012059
https://doi.org/10.34306/att.v5i2sp.338
https://doi.org/10.48550/arxiv.2303.14521
https://doi.org/10.1016/0166-3097(87)90075-7
https://doi.org/10.1088/1755-1315/248/1/012048
https://doi.org/10.1088/1755-1315/940/1/012034
https://doi.org/10.51594/estj.v5i2.828
https://doi.org/10.56211/buana.v1i1.340
https://doi.org/10.1051/e3sconf/202132503005


2025. The Author(s). This open-access article is distributed under a Creative Commons Attribution 
(CC-BY-SA) 4.0 license. 

 

GOLDEN RATIO OF DATA IN SUMMARY  

VOLUME 5, ISSUE. 3 (2025)  

Website: https://goldenratio.id/index.php/grdis 

 

 
Page | 30  

 

ISSN [Online]: 2776-6411 

Purba, L. A. H., & Erliyana, A. (2020). Legal Framework of Waste Management in Indonesia. 
https://doi.org/10.2991/assehr.k.200306.191  

Ragazzo, A. V., Mei, A., Mattei, S., Fontinovo, G., & Grosso, M. (2025). Illegal Abandoned Waste Sites (IAWSs): A 
Multi-Parametric GIS-Based Workflow for Waste Management Planning and Cost Analysis 
Assessment. Earth, 6(2), 33. https://doi.org/10.3390/earth6020033  

Rosesar, J. S., & Kristanto, G. A. (2020). Household solid waste composition and characterization in an 
Indonesian urban Kampong. IOP Conference Series Materials Science and Engineering, 909(1), 12077. 
https://doi.org/10.1088/1757-899x/909/1/012077  

Rumung, A. K. C., & Dwipayanti, N. M. U. (2021). Analysis of Spatial Distribution of Informal Waste Collection 
Sites in Kupang, East Nusa Tenggara. IOP Conference Series Earth and Environmental Science, 799(1), 
12034. https://doi.org/10.1088/1755-1315/799/1/012034  

Siahaan, S., Restiaty I., 2021. Pencemaran Tanah Oleh Pestisida di Perkebunan Sayur Kelurahan Eka Jaya 
Kecamatan Jambi Selatan Kota Jambi (Studi Keberadaan Jamur Makroza dan Cacing Tanah). Jurnal 
Ilmiah Universitas Batanghari Jambi, 21(1). Jambi. https://doi.org/10.33087/jiubj.v21i1.1348     

Sopian, & Pudjiastuti, S. R. (2021). Global Issues Of Environmental Law Enforcement Impacts On Sustainable 
Development. Jhss (Journal Of Humanities And Social Studies), 5(1), 56. 
https://doi.org/10.33751/jhss.v5i1.3226  

Syafii, M. L., Rahardian, R., & Setijaningrum, E. (2020). Waste Problem: An Analysis of Development Policy 
Instrument of the Regional Regulation Number 8 of 2013 in Sampang Regency. 
https://doi.org/10.2991/aebmr.k.201116.023  

Tersedia di: https://e-journal.hamzanwadi.ac.id/index.php/infotek/article/view/5749  
United Nations Economic Commission for Europe (2023) Environmental Monitoring, https://unece.org/. 

Available at: https://unece.org/environmental-monitoring  
Utama, A. A. G. S., & Pratama, D. (2021). The Eco Green Village Mobile Application for Waste Management. 

South Asian Research Journal of Engineering and Technology, 3(1), 13. 
https://doi.org/10.36346/sarjet.2021.v03i01.003  

 

 

https://doi.org/10.2991/assehr.k.200306.191
https://doi.org/10.3390/earth6020033
https://doi.org/10.1088/1757-899x/909/1/012077
https://doi.org/10.1088/1755-1315/799/1/012034
https://doi.org/10.33087/jiubj.v21i1.1348
https://doi.org/10.33751/jhss.v5i1.3226
https://doi.org/10.2991/aebmr.k.201116.023
https://e-journal.hamzanwadi.ac.id/index.php/infotek/article/view/5749
https://unece.org/environmental-monitoring
https://doi.org/10.36346/sarjet.2021.v03i01.003

