
     
 

10 | November - 2024                          greenaria.in 

 

Volume 02, Issue 11, 2024 

ISSN: 2584-153X 

Article ID: G-24-1104 An Agricultural Monthly e-Magazine 

   

SOIL DATA ANALYTICS USING IOT AND CLOUD COMPUTING 

Govind Prasad Rauniyar* and Dr. Arun Alfred David 

SHUATS- Naini Agricultural Institute, Prayagraj 211007, India 

*Corresponding Author Mail ID: govindprasadrauniyar100@gmail.com  

 

Introduction 

Advances in technology have 

dramatically changed agricultural practices; 

hence, farmers can now optimize crop production 

and soil management. Some of the promising 

innovations are the Internet of Things (IoT) and 

cloud computing for soil data analytics. This 

article discusses how these technologies work in 

concert to produce real-time soil data, which 

improves decision-making and assures 

sustainable agricultural practice. 

Understanding IoT and Cloud Computing in 

Agriculture 

Internet of Things (IoT) 

 It is an interconnected system of devices 

that are related in some way. Such devices make 

contact with each other and exchange data over 

the Internet. In agricultural applications, IoT 

devices such as a soil moisture sensor, a 

temperature sensor, and weather stations are 

installed in the field to continuously monitor all the 

varied parameters of the soil. The same data will 

be transmitted to the cloud for analysis. 

Cloud computing is a scalable, flexible 

platform for data storage and processing. 

Through cloud computing, data can be accessed, 

analysed, and visualized anywhere at any time by 

farmers and agricultural stakeholders. Use cloud 

computing, therefore, in making data-driven 

decisions towards improving productivity and 

sustainability. 

The Role of Soil Data Analytics 

It is the collection and processing with 

analysis of soil-related data to detect insights in 

soil health, nutrient levels, and moisture content. 

This can be combined with IoT and cloud 

computing to analyse such data effectively on the 

farm and implement precision agriculture 

techniques. 

 

1. Real-time Monitoring 

IoT sensors in the soil monitor soil 

parameters such as moisture content, pH, 

temperature, and nutrients in real time. According 

to AlShahrani et al. (2020), real-time monitoring 

of soils enables farmers to understand their soil 

conditions and make the right decisions in terms 

of time for irrigation and fertilization. This avoids 

water waste and leads to higher crop yields. 

2. Data Analysis and Visualization 

The acquired data from IoT sensors are 

transmitted to the cloud, where through advanced 

analytics tools, it is processed. Machine learning 

algorithms can analyse both historical and real-

time data to determine trends and predict 

behaviour of the soil and thus optimize the best 

farming practice. From Zhang et al. (2019), since 

data visualization using dashboards and reports 

will equip farmers with decision support 

capabilities in all questions on soil management. 

3. Precision Agriculture 

Soil data analytics, therefore, can be 

applied to precision agriculture. Precision 

agriculture refers to the use of inputs like water, 

fertilizers, and pesticides in line with specific soil 

conditions, rather than a general one-size-fits-all 

approach. According to Geng et al. (2020), there 

has been evidence to show that precision 

agriculture enhances the efficiency of resource 

use while reducing the impact of its operation on 

the environment and enhances crop productivity. 

4. Soil Health Assessment 

Soils are monitored regularly on their 

parameters, allowing for the evaluation of soil 

health and quick detection of a possible problem. 

IoT and cloud computing make it possible to 

process measurements of organic matter on the 

soil, compaction, and microbial activity. 

According to a report from FAO, 2021, healthy 
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soil is key for sustainable agriculture and food 

security. 

 Advantages of Using IoT and Cloud 

Computing in Soil Data Analytics 

1. Better Decision-Making 

Access to such real-time data will arm the 

farmers with information to make well-informed 

decisions regarding current conditions of the soil 

and, therefore, will lead to efficiency in resource 

utilization as well as production. As Jansen et al. 

(2020) rightly puts it, farmers respond promptly to 

changes, such as drought or nutrient deficits. 

2. Cost Savings 

As data analytics maximizes resource 

utilization, the input costs for farmers on water, 

fertilizers, and pesticides will reduce. The 

management will realize substantial savings in 

terms of economics with minimal environmental 

impacts. Researchers in Kuo et al. (2021) 

documented immense reductions in input costs 

by farmers that adopted IoT and cloud-based 

solutions. 

3. Sustainability 

IoT and cloud computing integrate for 

sustainable agricultural practices. They 

contribute to the facilitation of precision 

agriculture by allowing farmers to reduce overuse 

of resources, decrease chemical runoff, and 

improve soil quality. According to the World Bank 

(2020), sustainable farming practices will support 

solving global challenges of climate change and 

food security. 

4. Data-Driven Insights 

The incorporation of IoT and cloud 

computing can help collect and analyze massive 

amounts of data. This data-based approach helps 

find crucial insights about the health of the soil to 

direct best practices on the management of soil 

by farmers. According to Lemaire et al. (2020), 

data has a crucial role to play in improving both 

soil health and agricultural productivity. 

Challenges and Future Directions 

On the other hand, several advantages in 

the integration of IoT and cloud computing in soil 

data analytics are noticed. Some of them include 

the following, though considerable challenges are 

still faced: 

1.  Data Security and Privacy 

Since the dependence on cloud 

computing has been increasingly promoted, data 

security and privacy have also become prime 

concerns. Sensitive farm data need to be kept out 

of unauthorized access. 

2.  Infrastructure and Connectivity 

Poor connectivity will be a significant 

limiting factor to the effectiveness of IoT devices 

and cloud-based solutions in many rural areas. 

Hence, improved infrastructure would be of 

paramount importance in assuring that farmers 

are able to access such technologies. 

3. Training and Education 

Farmers need training on how to operate 

IoT devices and analyze the data generated by 

these IoT devices. Innovative ways of conducting 

educational programs and providing support are 

important to enhancing the digital literacy of 

farmers and adoption of new technology. 

Conclusion 

This can revolutionize agriculture 

through better decisions toward sustainability and 

improvement in soil management practices 

through connectivity of IoT with cloud computing 

in soil data analytics. Farmers can optimize 

resource use, improve productivity, and enhance 

food security through real-time data coupled with 

advanced analytics. 

While the challenges will be there, an 

immense benefit will be derived from these 

technological advancements in the future of 

agriculture. 
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