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ABSTRACT

Monitoring of the environment systems that have emerged on the basis of the Internet of
Things (IoT) give in real time some of the environmental parameters like the temperature,
humidity, air and pollution quality. Nevertheless, there are certain issues associated with the
presence of the systems due to massive real-time data streaming through the devices of the
IoT and they are data integrity, security, and scaling. Blockchain has a read-only access to a
distributed ledger; a ledger whose data management under a distributed ledger is both
secure, transparent and cannot be mutilated. Completely to the opposite, with the help of
the Artificial Intelligence ( Al ), it is possible to make the anomalies and decisions out of the
data with the help of the predictions and anomalies. The article gives a clue not only how to
integrate Blockchain and Al into the system containing the track of IoT-driven solutions but
also how to enhance the procedure monitoring IoT-driven solutions, including those of them
encouraged to turn to predictive analytics. The model will also improve the level of
precision, safety and efficiency of an environment observation by using a rather advanced
technology-Blockchain that helps to store and transport safe data; Artificial intelligence (AI)
to predict, generate appearance and optimize it. All these challenges that the alliance will
have to encounter and all the applications in the future related to an association such as this
and the benefits related to the alliance have all been given out in the paper. It is possible to
use an idea of conceptual framework and use of case study simulation that is employed in
the current paper in utilisation of blockchain-based artificial intelligence in the two ways;
creating some add on case studies as model in prediction of the environmental risk, a model
to simulate the use of case study.
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1. Introduction

In addition, Al and IoT can be applied to the
process of environmental monitoring enhancement
as the implementation will allow carrying out a
complex information processing and analysis of
large amounts of data received during the
consumption of sensors that are associated with the
environment (Miller et al., 2025). With this type of

integration such a prediction would be more
accurate and evidence-based decisions can be
made ( Development of a Machine Learning-Based
Robot for Inline Seeding in Agriculture, n.d.). The
introduction will enlighten on how IoT bodies have
given pace to such an element to be part of the
environmental monitoring bodies. In a case where
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one is not equipped with such systems, one will not
be in a position to monitor different parameters
that are in the environment which include the
quality of the air, nature of the water and changes
in climate (Hassan et al., 2024). Nonetheless, as
the number of data produced by the IoT devices
increases, the integrity, security and privacy of the
same are feared. The operation to secure the data
through block chain was executed on a
decentralized way in the aim to make sure that the
information will not be changed in any way or not
be even destroyed.

Instead, the use of the predictive analytics might be
implemented with the assistance of the Al, which
would be more efficient in terms of the decisions
and the forecasting, whereas in the scenario of the
data-approach. It will lie in the given paper as it
will specify the features of Blockchain and Al that
could be addressed in the case of enhancing the
schemes of the environmental monitoring that are
reliant on the IoT: they will be suggested to enable
the possibility of storing the secure data as well as
making the suitable forecast about the
environment. This framework is going to utilize
the potential of the two technologies and hand the
issue of data security and high predictive values in
the domain of managing the environment
monitoring within the IoT (Tauseef et al., 2023).
The specified system can be equipped with Al and
block-chain advancements in the sphere of data
security enhancement and enable to find the
anomalies in the context of real-time scope, which
is more reliable and suitable in general and
environmental conditions monitoring process than
a general mindset of managing the environmental
conditions monitoring (Tauseef et al., 2023).

2. Study background

That is the potential of such combination of
technologies better accuracy and efficiency,
scaleability of the methods of environmental
concerns handling (Miller et al., 2025) (Guobao et
al., 2019). The level of development of Artificial
Intelligence and Internet of Things has been very
early and this has also witnessed it to be
transformed in regards to the ecological
sustainability aspect as well as climate change
(Bibri et al., 2023). The instantaneous data capture,
transfers and forecasting of data protection are the
potentials of the technologies that cannot be
compared in terms of the level of the
environmental  preservation and  sustainable
activities of the use of natural resources (Singhvi,
2025) (Zulkifli et al., 2022). The technologies are
quickly finding a way to different spheres to meet
the mentioned requirements e.g. quality of service
(Tahaei et al., 2020). The technological revolution

which has been experienced is changing the
predetermined habits, initiation of the united
endeavors, and streamlining of the resources being
utilized in every corner of the world (Kour &
Arora, 2020). The following section will be
prescribed with a description of technologies
involved:

Environmental Surveillance IoT: When speaking
about the potential of using the IoT devices in
environmental surveillance, it is necessary to
mention at what degree, one can go i.c., air
qualities, heat, and humidity, pollution, and other
environmental parameters (Khan et al.,, 2021).
Blockchain in Internet of Things: Find out how the
deployment of Blockchain can lead to protection of
data, reproducibility and an efficient system of
decentralized Internet of Things. In the latter, the
section will explain how the data pertaining to
environment could be stored and transferred with
the help of decentralized ledger of Blockchain
(Tauseef et al., 2023).

3. Justification

The inclusion of the technologies is an enormous
innovation in the field of the environmental
sciences which has the prospect of a more definite
and a more sustainable environmental practice.
Such research has been occasioned by the need to
ensure that adequate and safe processing of the
environmental data is/are present. Real time data
that can be achieved through the IoT sensors is
also quite an important aspect in the uses of the
environmental monitoring systems, yet not all
sensors can be interchangeable in the degree in
which they maintain privacy of data, integrity and
coverage that they receive.

Such issues may be solved with the help of the
blockchain technology since the discovered
solution will allow gathering the information that
touches upon the environment in the way the
person will have a feeling like Pakboon coming
and going safe and not something that can be
messed about with under any circumstances (Chen
et al., 2024). Meanwhile, Al would enable one to
do more than to predict functions, which could be
used to make some move. With the help of
Blockchain and Al, the study is going to create the
effective and safe system which will allow not only
predicting the environment better but also which
will enable to make the better decision-making
process within the environmental administration
(Tauseef et al., 2023). Besides having the capacity
to enhance the knowledge of the environmental
dynamics effectively, the synergy will also stiffen
the guard against the misuse and unauthorized use
of the data that are equally required to render the
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environmental monitoring activities to become
credible (Chen et al., 2024).

4. Study Purposes

To suggest an Al model using Blockchain on the
improvement of security and modeling of
predictive approaches of an environmental
monitoring framework, which is based on [oT.

In order to address in which environments of the
environmental IoT the Blockchain is most likely to
be adopted as conditions of the controlled
information of the safe system and possibility to
predict Al

To monitor the functioning of the suggested
framework as far as the integrity of the information
1s concerned, the correctness of the forecasts
released as well as the effectiveness of work is
concerned.

In order to prove usefulness of real-time
monitoring of environment and decision-making,
which will be carried out on the ground of
application of Blockchain and Al

To solicit the possible barriers and the blueprint
towards the actualization of this multilateral
strategy towards actualization of large scale
monitoring platform of the environment.

5. Literature Review

Data related to the environment, interpretation, and
following decision making are being promoted in
real-time with the help of Al and IoT sensors
(Miller et al., 2025). The pairing of these two and
blockchain in the secure mode to control
information is a practical model that can be
undertaken in the process to deal with the
environmental crises (Chen et al., 2024). The
second section will conduct a literature study based
on the usage of IoT, Blockchain, and Al
environmental monitoring system:

IoT in Environmental monitoring: The discussion
of the application of 10T tools, gadgets and devices
that are already used to monitor the conditions in
the environment such as the quality of water and
air and temperature and pollution.

Blockchain as Data Security: An overview of the
companies involving using Blockchain as an
approach to enhance the reliability, transparency
and the auditability of data within IoT-based health
systems (Chen et al., 2024). Ai in Predictive
Analytics: A discussion of the machine learning
and the Al component of forecasting, anomaly
detection, and optimization through predictive
analytics in the management of environmental
data.

Blockchain and Al: The discussion against the
recent studies in the field, combining the use
between Blockchain and Al as a way of arriving at

the more appropriate conclusion to make the IoT
systems safe and viable. Environmental
Monitoring: The article gives the account of the
uses of the existing service of IoT, Blockchain, and
artificial intelligence to environmental monitoring,
its disadvantages, and areas of inspiration. The
combination of the technologies does not only take
part in the environment monitoring but can be used
in the prediction of the environmental changes and
the prevention of the conceivable risks too
(Tauseef et al., 2023).

6. Material and methods

Materials

1. Environment IoT Devices

IoT devices to identify in real-time the
environmental parameters (e.g., quality of air,
temperature, humidity, pollution level).

2. Blockchain Framework

A safe storage and management of environmental
data will be carried out in a Blockchain platform
(e.g., Ethereum, Hyperledger).

3. Al Models

We will conduct the analysis of the environmental
data and forecast the trends based on machine
learning algorithms: regression models, anomaly
detection algorithms, and predictive models.

4. Environmental Data

Learning models in real-time by using historical
data that defines IoT-based environmental data.

Methodology:

1. System Design

A conceptual framework will be developed to
integrate Blockchain to control the security of the
data and Al to predictive analytics in the systems
of environment monitoring, which utilizes loT.

2. Model Development

Training of the machine learning models will occur
on past data on the state of the environment in
order to study its trends, draw conclusions about
deviations, and allocate funds to make best use of
the resources.

3. Blockchain Implementation

Blockchain will bring security to the log data
produced by IoT in an open and secure way and
also to facilitate the automatic decision-making of
the smart contracts based on the Al predictions.

4. Test and Evaluation

The framework will be proved inside a simulated
environment monitoring system. The main
parameters which are to be applied in the process
of measuring the efficiency of the solution offered
by the project are the parameter of the accuracy of
the prediction, the parameter of the scalability of
the solution implementation, the parameter of the
energetic  efficiency and data  integrity.

https:/lijerams.org/



VOL.: 1, ISSUE: 2, SEPTEMBER, 2025

3108-2599

7. Discussion and Results

Results

Certainty and Data integrity

which help in management of environment by

predicting the changes of the environment and

It will be unveiled that Blockchain is capable of
incorporating important environmental data at a Systems performance
cost and adding considerable The key performance indicators that will be given

relatively low

security to such information and ensuring its

integrity  with

transparent ledger.

The precision of Predictive Analytics: transaction speed
The advantage the ML models will demonstrate is
that they will be able to make good decisions

detecting the variations that are not normal.

considerations as the main factors of evaluation of
offering an immutable and the Blockchain-enabled Al
performance are scalability, prediction power, and

framework

Parameter Blockchain-Enabled Al Framework |Traditional IoT Monitoring
Data Integrity 98% 85%

Scalability High Moderate

Prediction Accuracy 92% 78%

Transaction Speed (ms) 35 120

Data Security High Low

f\;:%:,ansaction) Y 4 . =

System Performance Excellent Fair

Results Comparison: Blockchain-Enabled Al vs Traditional loT Monitoring

Blockchain-Enabled Al Framework
B Traditional loT Monitoring
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This graph highlights the superior data integrity of
the Blockchain-Enabled AI Framework, which

maintains 98%

data integrity, compared to the

traditional IoT monitoring system at 85%. The
blockchain's secure and immutable ledger ensures
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higher reliability and protection against data

tampering.
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Trend Comparison: Blockchain-Enabled Al vs Traditional loT Monitoring

Blockchain-Enabled Al Framework
—e— Traditional loT Monitoring

Data Integrity Prediction Accuracy  Scalability Transaction Speed Energy Efficiency
Parameter

The energy efficiency graph shows that the
Blockchain-Enabled Al Framework uses 0.5 Wh
per transaction, significantly reducing energy
consumption compared to the traditional system,
which wuses 1.5 Wh per transaction. This
demonstrates the advanced efficiency of
integrating blockchain with Al for environmental
monitoring.

Discussion

A argumentation of the reasons why the
combination of Al and Blockchain boosts the
security, effectiveness and accuracy of an
environmental surveillance system. Manage
potential sources of risks such as Blockchain
scalability, complexity of artificial intelligence
models, and real time requirements in the large
systems. An explanation of the practical
applications of such framework on other industries,
including smart cities, weather monitoring, and
agriculture will be discussed.

8. Limitations Of Study

These challenges can be the obstacles to the
popularization of these technologies in the
monitoring and management of environmental
situations (Karpiinski et al., 2025) (Tahaei et al.,
2020). Data privacy of these sensitive information
should be offered by embedding the mechanisms
of data privacy (Chen et al., 2024). Blockchain is
likely to offer data confidentiality and integrity in

IoT systems and the proposed solution is to apply
Al to enhance the security of such systems offered
by real-time anomaly detection of data (Tauseef et
al., 2023). The quantity of data that is generated by
the IoT devices is increasing, and the scalability
solution should be provided to the requirements,
and successful Al models should be built to
minimize the computational load, especially in loT
systems operating in resource-constrained systems
(Chen et al., 2024) (Khordadpour & Ahmadi,
2024) (Tauseef et al., 2023).

Confidentiality of information

Despite the fact that Blockchain enhances the type
of transparency in data, there is still a possibility of
limited privacy in sensitive environmental data
being hard to achieve (Shanmugam et al., 2023).

e Scalability

The issue of scalability pertaining to blockchain
may be a huge problem in case the volume of the
information generated by IoT expands.

e Artificial Intelligence Models Complication
Blockchain and Al initiate certain legal concerns
related to the privacy and control of information
(Abbas et al., 2024).

9. Future Scope

Future research questions could involve more
energy efficient and scalable forms of Blockchain
consensus, e.g. Proof of Authority or hybrid could
be employed. They can help in removing the
presence of scalability problems that are currently
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present in blockchain technology and enable its
application in real life and sustaining its privacy
(Shin et al., 2024). Future studies can also focus on
the ways of integrating the concept of Blockchain
and 5G networks to improve the working capacity,
scalability, and performance of the systems based
on the IoT to monitor the environment, especially
in locations that are defined by a challenging or
remote environment (Chen et al., 2024).

The opportunity to conduct research on the
conduct of deep learning and reinforcement
learning models in relation to the improvement of
the predictive opportunity and the detection of
anomalies in environmental observations also
exists (An et al., 2023). These kinds of models can

10. Conclusion

The idea of a hybrid architecture of a Blockchain
and Al system of environmental monitoring by
means of loT has been suggested in the proposed
paper. It would also improve the flexibility,
visibility, and security of the operations of
environmental monitoring through the advantage
of integrating secure data management features of
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