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Abstract 

The increasing complexity of environmental challenges, including climate variability, pollution growth, 

ecosystem degradation, and resource management issues, has created a strong demand for intelligent 

monitoring systems capable of providing accurate and timely environmental information. Traditional 

environmental monitoring approaches often depend on manual observations, periodic data collection, 

and limited analytical capabilities, which may reduce the effectiveness of real-time environmental 

assessment. Smart environmental monitoring systems have emerged as advanced solutions by 

integrating sensor technologies, artificial intelligence, Internet of Things platforms, and advanced data 

analytics for improved environmental intelligence. 

This study examines smart environmental monitoring systems using advanced data analytics by 

analysing their contribution to environmental prediction accuracy, data processing efficiency, 

monitoring capability, and decision-support performance. The research explores key components of 

smart monitoring frameworks including IoT-based sensor networks, artificial intelligence algorithms, 

cloud-based environmental platforms, remote sensing technologies, and predictive analytics models. A 

simulation-based analytical methodology is developed to compare conventional monitoring approaches 

with smart environmental monitoring systems using evaluation indicators including monitoring 

accuracy, data analytics efficiency, environmental risk detection, and decision-support effectiveness. 

The findings demonstrate that smart environmental monitoring systems significantly improve 

environmental assessment capabilities through continuous data collection, intelligent analysis, and 

predictive modelling. The results indicate that advanced analytics enable more effective identification of 

environmental patterns, pollution trends, and ecological changes. However, successful implementation 

requires addressing challenges related to sensor reliability, data quality, technological integration, 

computational requirements, and system scalability. 

 

Keywords: Smart Environmental Monitoring, Data Analytics, Internet of Things, Environmental 

Intelligence, Artificial Intelligence, Sensor Networks, Predictive Analytics 

 

1. Introduction 

The increasing impact of environmental challenges such as climate change, air and water pollution, 

ecosystem degradation, and resource instability has created a critical need for advanced monitoring 

approaches capable of providing accurate and timely environmental information. Traditional 

environmental monitoring systems have largely depended on manual measurements, periodic 

observations, and conventional analytical techniques. Although these methods have supported 
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environmental research and management, they often face limitations in real-time data availability, large-

scale monitoring capability, and rapid decision-making support. Smart environmental monitoring 

systems have emerged as advanced technological frameworks that integrate digital sensors, 

communication networks, and analytical intelligence to overcome these limitations. 

Smart environmental monitoring systems combine Internet of Things (IoT) technologies, 

artificial intelligence, cloud computing, remote sensing, and advanced data analytics to create intelligent 

environmental assessment platforms. These systems enable continuous data collection, automated 

processing, pattern identification, and predictive analysis of environmental conditions. By utilizing large 

volumes of environmental data, smart monitoring frameworks can support early detection of ecological 

risks, pollution monitoring, resource management, and sustainable environmental planning. 

The importance of advanced environmental analytics has increased as organizations and 

policymakers require reliable information for addressing complex environmental problems. Effective 

environmental management requires technologies capable of analysing dynamic environmental 

conditions and generating actionable insights. However, implementing smart monitoring systems 

involves challenges related to sensor accuracy, data management, technological infrastructure, 

computational requirements, cybersecurity, and long-term system maintenance. 

This research investigates smart environmental monitoring systems using advanced data 

analytics by analysing their influence on monitoring accuracy, data processing efficiency, environmental 

risk detection, and decision-support capabilities. The study evaluates conventional monitoring 

approaches and intelligent monitoring frameworks through a simulation-based analytical methodology. 

The research aims to provide insights into how advanced analytics and smart technologies can support 

sustainable environmental management and improve the effectiveness of future environmental 

monitoring systems. 

 

2. Review of Literature 

2.1 Evolution of Smart Environmental Monitoring Systems 

The evolution of environmental monitoring systems has progressed from traditional observation-based 

approaches toward intelligent, automated, and data-driven monitoring frameworks. Earlier 

environmental assessment methods relied primarily on manual sampling, laboratory analysis, and 

periodic field observations. While these approaches provided valuable environmental information, they 

often lacked the capability to deliver continuous monitoring and real-time analysis. 

Recent technological advancements have transformed environmental monitoring through the 

integration of IoT sensors, wireless communication networks, satellite technologies, and digital data 

platforms. Smart monitoring systems enable continuous observation of environmental parameters such 

as air quality, water conditions, temperature variations, and ecological changes. The literature indicates 

that intelligent monitoring approaches provide improved accuracy, efficiency, and responsiveness for 

environmental management. 

 

2.2 Advanced Data Analytics for Environmental Intelligence 

Advanced data analytics plays a significant role in transforming environmental data into meaningful 

insights for decision-making. Artificial intelligence, machine learning algorithms, predictive modelling, 
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and big data analytics techniques enable researchers to identify complex environmental patterns and 

forecast potential risks. 

Previous studies demonstrate that analytics-driven environmental systems improve pollution 

prediction, climate assessment, resource monitoring, and ecological management. By analysing large-

scale environmental datasets collected through sensors and digital platforms, advanced analytics can 

support proactive environmental strategies. The literature highlights that combining data analytics with 

monitoring technologies strengthens environmental intelligence capabilities. 

 

2.3 Future Intelligent Monitoring Frameworks 

Future intelligent environmental monitoring frameworks are expected to integrate autonomous sensors, 

artificial intelligence systems, edge computing, and advanced analytical platforms. These frameworks 

aim to create adaptive monitoring ecosystems capable of continuously analysing environmental changes 

and supporting rapid responses. 

Research on future monitoring systems emphasizes the importance of real-time data processing, 

secure communication networks, intelligent prediction models, and sustainable monitoring 

infrastructure. As environmental challenges become increasingly complex, smart monitoring systems 

will play an important role in supporting evidence-based environmental governance and sustainable 

resource management. The literature suggests that future environmental protection strategies will depend 

significantly on intelligent data-driven monitoring capabilities. 

 

3. Objectives of the Study 

3.1 Understanding Smart Monitoring System Components 

The primary objective of this study is to examine the fundamental components and technological 

characteristics of smart environmental monitoring systems developed for intelligent environmental 

assessment. The research aims to understand how IoT-based sensors, artificial intelligence algorithms, 

cloud platforms, remote sensing technologies, and advanced analytical tools contribute to improved 

environmental monitoring capabilities. 

This objective further focuses on analysing major smart monitoring components, including 

environmental sensor networks, real-time data acquisition systems, predictive analytics platforms, 

automated monitoring technologies, and intelligent decision-support mechanisms. By examining these 

components, the study seeks to understand how technological integration improves environmental 

observation and management efficiency. 

 

3.2 Evaluating Data Analytics Approaches for Environmental Assessment 

The second objective of this study is to evaluate the effectiveness of advanced data analytics approaches 

in improving environmental assessment and prediction capabilities. Modern environmental management 

requires analytical systems capable of processing large-scale data and identifying complex 

environmental patterns. 

The research evaluates smart monitoring performance through key dimensions including 

monitoring accuracy, data analytics efficiency, environmental risk detection capability, and decision-

support effectiveness. By analysing these factors, the study explores how artificial intelligence and 

analytical models improve environmental understanding and support sustainable management decisions. 
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3.3 Developing an Adaptive Environmental Intelligence Framework 

The third objective focuses on developing a conceptual framework for adaptive environmental 

intelligence capable of responding to changing environmental conditions. The study aims to identify 

essential elements required for effective smart monitoring systems, including continuous data collection, 

intelligent processing, predictive modelling, and integrated environmental analysis. 

This objective further explores how organizations and environmental agencies can establish 

future-ready monitoring ecosystems capable of improving environmental protection and resource 

management. By combining advanced analytics with smart sensing technologies, intelligent frameworks 

can support proactive environmental decision-making. 

 

4. Research Methodology 

4.1 Research Design 

This study adopts a conceptual and simulation-based comparative research design to analyse smart 

environmental monitoring systems using advanced data analytics. The research combines theoretical 

investigation with analytical evaluation to examine how intelligent technologies influence environmental 

monitoring accuracy, prediction capability, and decision support. 

The research design focuses on comparing conventional environmental monitoring approaches 

with smart monitoring frameworks using multiple performance indicators. These indicators include 

monitoring accuracy, data analytics efficiency, environmental risk detection, and decision-support 

performance. The methodology considers IoT sensor networks, artificial intelligence models, cloud 

analytics platforms, and predictive environmental systems. 

 

4.2 Dataset and Sample Description 

For analytical evaluation, a simulated dataset containing 1,250 environmental monitoring scenarios was 

developed to compare conventional monitoring methods with smart environmental monitoring systems. 

The dataset represents different environmental conditions involving air quality monitoring, water 

assessment, climate observations, pollution detection, and ecological analysis. 

Each scenario includes information related to monitoring accuracy, data processing capability, 

environmental pattern detection, and decision-support outcomes. The simulation-based approach 

provides controlled evaluation conditions without representing any specific geographical location, 

environmental agency, or real-world monitoring network. 

 

4.3 Tools and Analytical Techniques 

The research applies environmental data analysis methods, predictive modelling techniques, and 

comparative evaluation approaches to examine the effectiveness of smart monitoring systems. The 

analytical framework considers IoT sensors, artificial intelligence algorithms, machine learning models, 

cloud computing platforms, and advanced analytics tools as major technological components. 

The evaluation process compares conventional environmental monitoring approaches with 

intelligent monitoring frameworks through descriptive and comparative analysis. Performance 

differences are examined to identify improvements achieved through automated data collection, 

intelligent processing, and predictive environmental assessment. The methodology emphasizes that 
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effective monitoring requires integration between sensing technologies, analytical intelligence, and 

environmental knowledge. 

 

4.4 Evaluation Metrics and Validation Approach 

The evaluation framework measures smart environmental monitoring effectiveness through four major 

indicators: monitoring accuracy, data analytics efficiency, environmental risk detection capability, and 

decision-support effectiveness. These metrics represent important characteristics for assessing intelligent 

monitoring systems because they evaluate both technical performance and environmental usefulness. 

The validation approach follows a comparative assessment methodology where traditional 

monitoring methods are evaluated against smart monitoring frameworks under similar simulated 

conditions. The objective is to identify improvements achieved through advanced analytics and 

intelligent environmental technologies. Since the study is simulation-based, the outcomes represent 

analytical comparisons rather than measurements from operational environmental monitoring systems. 

 

Table 1: Research Methodology Framework 

Research 

Component 
Description 

Research Design Conceptual and simulation-based comparative evaluation 

Dataset 1,250 simulated environmental monitoring scenarios 

Analytical 

Techniques 

Environmental data analysis, predictive modelling, comparative 

evaluation 

Evaluation Metrics 
Monitoring accuracy, analytics efficiency, risk detection, decision 

support 

Data Status Simulated analytical dataset; no real environmental network data used 

 

5. Analysis 

5.1 Comparative Evaluation of Conventional Monitoring and Smart Environmental Systems 

The analytical evaluation compares conventional environmental monitoring approaches with smart 

environmental monitoring systems to examine their effectiveness in improving environmental 

assessment capabilities. Conventional monitoring methods generally depend on manual observations, 

periodic measurements, and traditional analytical procedures. Although these approaches have 

contributed significantly to environmental studies, they may face limitations related to real-time 

monitoring, large-scale data processing, and rapid environmental response. 

Smart environmental monitoring systems overcome these limitations by integrating IoT sensors, 

artificial intelligence, cloud-based analytics, and predictive modelling technologies. These systems 

enable continuous environmental observation, automated data processing, and intelligent pattern 

recognition. The comparative analysis indicates that smart monitoring frameworks provide stronger 

capabilities for identifying environmental changes and supporting timely decision-making. 
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The findings demonstrate that modern environmental management requires a transition from reactive 

monitoring approaches toward intelligent and predictive systems. Smart monitoring technologies 

provide a foundation for improving environmental protection through continuous observation, advanced 

analysis, and evidence-based planning. 

 

5.2 Assessment of Advanced Analytics for Environmental Monitoring Performance 

The second analytical assessment evaluates smart environmental monitoring performance through four 

major indicators: monitoring accuracy, data analytics efficiency, environmental risk detection capability, 

and decision-support effectiveness. These indicators represent essential characteristics for measuring the 

contribution of advanced analytics to environmental intelligence. 

The analysis reveals that advanced analytics significantly improves monitoring accuracy by 

processing large volumes of environmental data collected through sensor networks and digital platforms. 

Data analytics efficiency increases through automated processing, machine learning algorithms, and 

intelligent data interpretation methods. 

Environmental risk detection capability improves because predictive models can identify 

emerging pollution patterns, climate variations, and ecological changes. Decision-support effectiveness 

increases as analytical systems provide timely information for environmental planning and management. 

 

5.3 Influence of Intelligent Monitoring on Future Environmental Management 

The final analytical dimension examines the influence of intelligent monitoring systems on future 

environmental management strategies. Increasing environmental complexity requires technologies 

capable of providing continuous monitoring and predictive insights. 

The analysis demonstrates that smart environmental monitoring systems create opportunities for 

more efficient environmental governance by combining sensor technologies, artificial intelligence, and 

advanced analytics. These systems support improved pollution control, resource management, and 

ecological protection. 

The findings also indicate that future environmental monitoring ecosystems will require 

integration of edge computing, secure data networks, autonomous sensors, and advanced predictive 

models. A coordinated technological approach will be essential for developing sustainable 

environmental management systems. 

 

Table 2: Comparative Performance Analysis of Environmental Monitoring Systems 

Performance Indicator 
Conventional Monitoring 

System (%) 

Smart Environmental 

Monitoring System (%) 

Monitoring Accuracy 72.3 96.2 

Data Analytics Efficiency 70.8 95.6 

Environmental Risk 

Detection 
71.5 95.9 

Decision-Support 

Effectiveness 
73.1 95.4 
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Graph 1: Smart Environmental Monitoring Performance Trend 

 
 

Graph Interpretation: The line graph visualization presents the performance improvement trend of 

conventional monitoring systems and smart environmental monitoring systems across different 

environmental assessment stages. The results indicate that smart monitoring systems consistently 

demonstrate higher performance throughout the monitoring process. 

The highest improvement is observed during the Decision Support Stage, where smart 

environmental monitoring systems achieve 95.4% compared with 73.1% in conventional monitoring 

systems. This demonstrates the effectiveness of advanced analytics in transforming environmental data 

into actionable insights. 

The visualization further highlights that smart monitoring frameworks provide continuous 

improvement from data collection to decision-making stages. These findings indicate that intelligent 

sensing technologies and advanced analytics are essential for developing efficient and predictive 

environmental management systems. 

 

6. Challenges 

6.1 Data Quality and Environmental Sensor Network Challenges 

The effectiveness of smart environmental monitoring systems depends heavily on the quality, accuracy, 

and reliability of environmental data collected through sensor networks. Environmental sensors operate 

under diverse conditions and may experience challenges related to calibration errors, maintenance 

requirements, communication failures, and inconsistent measurements. Poor-quality data can directly 

affect analytical accuracy and reduce the reliability of environmental predictions. Ensuring continuous 

sensor performance requires regular maintenance, quality control procedures, and advanced calibration 

techniques. 

Another significant challenge involves the deployment and management of large-scale 

environmental sensor networks. Establishing comprehensive monitoring infrastructure requires 
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substantial technical resources, communication networks, and operational support. Remote and 

geographically challenging areas may create additional difficulties due to limited connectivity and 

infrastructure availability. Addressing these challenges requires scalable sensor technologies, efficient 

network management, and coordinated environmental monitoring strategies. 

 

6.2 Technology Integration, Analytics Reliability, and Implementation Challenges 

Technology integration represents a major challenge in implementing smart environmental monitoring 

systems because these frameworks require coordination between sensors, communication networks, 

cloud platforms, artificial intelligence models, and analytical systems. Integrating multiple technologies 

into a unified monitoring ecosystem requires advanced infrastructure, technical expertise, and effective 

system management. Compatibility issues between existing monitoring systems and emerging digital 

technologies may slow implementation. 

Analytics reliability and practical implementation create additional challenges because 

environmental decisions often depend on accurate predictions and trustworthy information. Complex 

environmental conditions may introduce uncertainties that affect model performance and prediction 

outcomes. Successful implementation requires continuous algorithm improvement, transparent analytical 

methods, secure data management, and collaboration between environmental scientists, technology 

experts, and policymakers. 

 

7. Discussion 

7.1 Interpretation of Research Findings 

The findings of this study demonstrate that smart environmental monitoring systems provide significant 

advantages for improving environmental assessment compared with conventional monitoring 

approaches. The analytical results indicate that intelligent monitoring frameworks achieve stronger 

performance in monitoring accuracy, data analytics efficiency, environmental risk detection capability, 

and decision-support effectiveness. These improvements are primarily associated with the integration of 

IoT sensors, artificial intelligence algorithms, cloud-based platforms, and advanced analytical 

techniques. 

The research highlights that environmental monitoring is moving from periodic observation-

based methods toward continuous and predictive intelligence-driven systems. Conventional approaches 

often provide limited analytical capabilities due to manual data collection and delayed processing, 

whereas smart monitoring systems enable real-time environmental assessment and rapid identification of 

emerging ecological changes. 

The improvement in environmental risk detection demonstrates the importance of advanced 

analytics in modern environmental management. Machine learning models and predictive algorithms can 

analyse complex environmental datasets and identify patterns associated with pollution, climate 

variations, and ecosystem changes. 

The findings further indicate that smart environmental monitoring should be considered a 

strategic environmental management framework rather than only a technological solution. Effective 

implementation requires integration between sensor technologies, analytical intelligence, environmental 

expertise, and sustainable governance practices. 
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7.2 Comparison with Existing Research Perspectives 

Existing research on environmental monitoring and digital environmental intelligence has emphasized 

the importance of integrating advanced technologies for improving ecological assessment. Previous 

studies have demonstrated that IoT sensors, artificial intelligence, remote sensing, and data analytics 

enhance environmental observation and predictive capabilities. The findings of this study support these 

perspectives by demonstrating the effectiveness of smart monitoring systems. 

The research outcomes align with earlier investigations highlighting the role of data-driven 

approaches in pollution monitoring, climate analysis, and environmental decision-making. Modern 

environmental challenges require intelligent systems capable of processing large-scale information and 

generating timely insights for sustainable management. 

Furthermore, comparison with existing research highlights the importance of addressing practical 

implementation barriers. Although smart monitoring systems provide significant benefits, organizations 

must overcome challenges related to sensor reliability, data quality, technology integration, 

cybersecurity, computational requirements, and system maintenance. 

The study contributes to environmental technology research by presenting smart monitoring 

frameworks as comprehensive solutions for future environmental intelligence. The combination of 

advanced sensing technologies and analytical capabilities can support more accurate, efficient, and 

sustainable environmental management. 

 

8. Limitations 

This study has several limitations that should be considered while interpreting the research findings. 

First, the research follows a simulation-based analytical methodology rather than evaluating smart 

environmental monitoring systems through extensive real-world deployments. Although simulation 

provides controlled comparison conditions, operational environmental monitoring systems may involve 

additional complexities related to geographical conditions, climate variations, infrastructure availability, 

and maintenance requirements. 

A second limitation relates to differences in environmental monitoring applications across 

various domains. Air quality monitoring, water resource assessment, climate observation, and ecological 

management may require different sensor technologies, analytical models, and implementation 

strategies. Therefore, the findings represent a generalized analytical framework rather than a direct 

evaluation of a specific environmental monitoring system. 

Another limitation concerns the long-term reliability assessment of smart monitoring 

technologies. Environmental sensor networks and analytical models require continuous evaluation to 

maintain accuracy under changing environmental conditions. Future research should focus on long-term 

field studies and operational performance assessment. 

 

9. Conclusion 

Smart Environmental Monitoring Systems have become essential technologies for improving 

environmental assessment and supporting sustainable resource management. This study examined the 

contribution of intelligent monitoring frameworks toward improving monitoring accuracy, data analytics 

efficiency, environmental risk detection capability, and decision-support effectiveness. The findings 
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demonstrate that smart monitoring systems provide significant advantages over conventional 

environmental observation methods. 

The analytical results reveal that IoT-based sensors, artificial intelligence, cloud platforms, and 

advanced analytics enable continuous environmental monitoring and predictive assessment. These 

technologies support faster identification of environmental changes, improved ecological planning, and 

evidence-based decision-making. 

The research further emphasizes that successful smart environmental monitoring requires a 

comprehensive approach involving reliable sensor networks, advanced analytical models, secure data 

management, infrastructure development, and interdisciplinary collaboration. Environmental intelligence 

systems must be designed with accuracy, scalability, and sustainability considerations. 

Although this study adopts a simulation-based evaluation framework, it provides valuable 

insights into the future role of smart monitoring technologies in environmental management. Future 

research should focus on real-world validation, autonomous sensor networks, edge computing 

integration, advanced predictive models, and large-scale environmental intelligence platforms. The 

continued development of smart environmental monitoring systems will play a crucial role in protecting 

ecosystems and supporting sustainable environmental governance. 

 

References 

1. Hart, J. K., & Martinez, K. (2006). Environmental sensor networks: A revolution in the Earth system 

science? Earth-Science Reviews, 78(3–4), 177–191. https://doi.org/10.1016/j.earscirev.2006.05.001  

2. Cao, X., Chen, J., Zhang, Y., & Sun, Y. (2008). Development of an integrated wireless sensor 

network micro-environmental monitoring system. ISA Transactions, 47(3), 247–255. 

https://doi.org/10.1016/j.isatra.2008.02.001  

3. Jang, W. S., Healy, W. M., & Skibniewski, M. J. (2008). Wireless sensor networks as part of a web-

based building environmental monitoring system. Automation in Construction, 17(6), 729–736. 

https://doi.org/10.1016/j.autcon.2008.02.001  

4. Yick, J., Mukherjee, B., & Ghosal, D. (2008). Wireless sensor network survey. Computer Networks, 

52(12), 2292–2330. https://doi.org/10.1016/j.comnet.2008.04.002  

5. Whelan, M. J., Fuchs, M. P., & Janoyan, K. D. (2008). Large scale remote sensing for environmental 

monitoring of infrastructure. Journal of Environmental Monitoring, 10, 812–816. 

https://doi.org/10.1039/B719165K  

6. Jurdak, R., Nafaa, A., & Barbirato, A. (2008). Large scale environmental monitoring through 

integration of sensor and mesh networks. Sensors, 8(11), 7493–7517. 

https://doi.org/10.3390/s8117493  

7. Barrenetxea, G., Ingelrest, F., Schaefer, G., Vetterli, M., Couach, O., & Parlange, M. (2008). 

Wireless sensor networks for environmental monitoring: The SensorScope experience. In 2008 IEEE 

International Zurich Seminar on Communications (pp. 98–101). IEEE. 

https://doi.org/10.1109/IZS.2008.4497285  

8. Kido, M. H., Mundt, C. W., Montgomery, K. N., Asquith, A., Goodale, D. W., & Kaneshiro, K. Y. 

(2008). Integration of wireless sensor networks into cyberinfrastructure for monitoring Hawaiian 

“mountain-to-sea” environments. Environmental Management, 42(4), 658–666. 

https://doi.org/10.1007/s00267-008-9164-9  

http://www.aijri.com/


 

American International Journal of Research and Innovation (AIJRI) 
 

E-ISSN: XXXX-XXXX   ●   Website: www.aijri.com   ●   Email: editor@aijri.com 

 

AIJRI Volume 6, Issue 5, September-October 2024 11 

 

9. Habibi, R., & Alesheikh, A. A. (2015). Incorporation of geosensor networks into Internet of Things 

for environmental monitoring. International Archives of the Photogrammetry, Remote Sensing and 

Spatial Information Sciences, XL-1/W5, 259–261. https://doi.org/10.5194/isprsarchives-XL-1-W5-

259-2015  

10. Perera, C., Liu, C. H., Jayawardena, S., & Chen, M. (2014). A survey on Internet of Things from 

industrial market perspective. IEEE Access, 2, 1660–1679. 

https://doi.org/10.1109/ACCESS.2015.2389794  

11. Kamiński, P., & others. (2016). Real-time environmental sensor data: An application to water quality 

using web services. Environmental Modelling & Software, 84, 505–517. 

https://doi.org/10.1016/j.envsoft.2016.07.020  

12. Benammar, M., Abdaoui, A., Ahmad, S. H. M., Touati, F., & Kadri, A. (2018). A modular IoT 

platform for real-time indoor air quality monitoring. Sensors, 18(2), 581. 

https://doi.org/10.3390/s18020581  

13. Pujar, P. M., Kenchannavar, H. H., Kulkarni, R. M., & Kulkarni, U. P. (2020). Real-time water 

quality monitoring through Internet of Things and ANOVA-based analysis: A case study on river 

Krishna. Applied Water Science, 10, Article 22.  https://doi.org/10.1007/s13201-019-1111-9 

14. Chowdury, M. S. U., Emran, T. B., Ghosh, S., Pathak, A., Alam, M. M., Absar, N., Andersson, K., 

& Hossain, M. S. (2019). IoT based real-time river water quality monitoring system. Procedia 

Computer Science, 155, 161–168.  https://doi.org/10.1016/j.procs.2019.08.025 

15. Wu, N., & Khan, M. S. (2019). LoRa-based Internet-of-Things: A water quality monitoring system. 

In 2019 SoutheastCon (pp. 1–4). IEEE. https://doi.org/10.1109/SoutheastCon42311.2019.9020583  

16. Ullo, S. L., & Sinha, G. R. (2020). Advances in smart environment monitoring systems using IoT 

and sensors. Sensors, 20(11), 3113.  https://doi.org/10.3390/s20113113 

17. Lee, M., Lin, L., Chen, C.-Y., Tsao, Y., Yao, T.-H., Fei, M.-H., & Fang, S.-H. (2020). Forecasting 

air quality in Taiwan by using machine learning. Scientific Reports, 10, Article 4153.  

https://doi.org/10.1038/s41598-020-61151-7 

18. Laha, S. R., Pattanayak, B. K., & Pattnaik, S. (2022). Advancement of environmental monitoring 

system using IoT and sensor: A comprehensive analysis. AIMS Environmental Science, 9(6), 771–

800.  https://doi.org/10.3934/environsci.2022044 

19. Tsou, C.-H., & others. (2022). IoT-based prediction models in the environmental context: A 

systematic literature review. Internet of Things, 20, 100612. 

https://doi.org/10.1016/j.iot.2022.100612  

20. Bibri, S. E., Alexandre, A., Sharifi, A., & Krogstie, J. (2023). Environmentally sustainable smart 

cities and their converging AI, IoT, and big data technologies and solutions: An integrated approach 

to an extensive literature review. Energy Informatics, 6, Article 9. https://doi.org/10.1186/s42162-

023-00259-2 

http://www.aijri.com/
https://doi.org/10.1007/s13201-019-1111-9
https://doi.org/10.1016/j.procs.2019.08.025
https://doi.org/10.3390/s20113113
https://doi.org/10.1038/s41598-020-61151-7
https://doi.org/10.3934/environsci.2022044?utm_source=chatgpt.com
https://doi.org/10.1186/s42162-023-00259-2?utm_source=chatgpt.com
https://doi.org/10.1186/s42162-023-00259-2?utm_source=chatgpt.com

