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Abstract 
This paper reviews the diverse applications of Artificial Intelligence (AI) in agricultural 
land planning, highlighting how AI enhances agricultural production efficiency, 
optimizes resource allocation, and strengthens decision-making quality to promote 
sustainable agriculture. The article discusses AI's role in land suitability analysis, 
precision agriculture, integration into decision support systems, and the challenges and 
limitations of technology, emphasizing AI's significant role in advancing sustainable 
agricultural development and future research directions. Despite challenges such as 
data quality, model transparency, and ethical issues, AI's application prospects remain 
broad, potentially becoming a significant driving force in agricultural land planning and 
global food security. 
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1. Introduction 

In this era of rapid development, agriculture, as the foundation of human survival, has garnered 
unprecedented attention for its sustainability and efficiency. With the continuous growth of the 
global population and the rising demand for food, intelligent planning and management of our 
land resources are required. Traditional agricultural land planning methods face challenges, 
including uneven resource distribution, low production efficiency, and environmental impact 
considerations. Against this backdrop, the emergence of Artificial Intelligence (AI) technology 
has brought new hope to agricultural land planning. 
AI technologies, especially machine learning and deep learning, have demonstrated their 
powerful data processing and analysis capabilities across various fields[1, 2]. In agriculture, AI 
can handle vast amounts of complex data and extract valuable insights, aiding agricultural 
workers in making more informed decisions. For example, by analyzing soil types, climate 
conditions, and water resource distribution, AI can help agricultural workers identify the most 
suitable land areas for planting specific crops[3, 4]. Additionally, AI can predict crop growth 
trends and detect signs of pests and diseases, allowing for early measures to protect crops. 
This paper aims to review the innovative applications of AI in agricultural land planning, 
discussing how AI can help improve the efficiency and sustainability of agricultural production. 
The article will explore multiple perspectives, including land suitability analysis, precision 
agriculture, decision support systems, and the challenges and limitations of technology, to 
provide references and insights for future research and practice. 

2. Applications of Artificial Intelligence in Land Suitability Analysis 

In agricultural land planning, land suitability analysis is a crucial step to ensure maximum crop 
growth and yield. Traditional methods rely on the knowledge of soil scientists and agricultural 
experts, but these methods are often time-consuming and inefficient. With the development of 
AI technology, particularly the advancements in machine learning and deep learning, there is 
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now the capability to automate and optimize this process through the analysis of large amounts 
of data. 

2.1. Application of Machine Learning in Land Suitability Analysis 
Machine learning models, such as decision trees, random forests, and support vector machines, 
have been successfully applied to land suitability analysis[5, 6]. These models can process 
various types of data, including soil texture, pH levels, precipitation, temperature, and more 
complex data like remote sensing images. By training these models to recognize land 
characteristics associated with high-yield crops, future crop yields can be predicted, guiding 
farmers to choose the best planting areas. For instance, the random forest model can predict 
the suitability of different land areas for specific crops by analyzing historical crop yield data 
and related land characteristics. This model is not only accurate in its predictions but can also 
handle a large number of input variables, making it an ideal choice for land suitability analysis 
(Figure 1). 
 

 
Figure 1. Some Agriculture parameters monitored by Artificial Intelligence[2]. 

2.2. Application of Deep Learning in Land Suitability Analysis 
Deep learning technologies, particularly Convolutional Neural Networks (CNNs), excel in 
processing image data. In land suitability analysis, CNNs can analyze satellite images to identify 
land cover types, assess the current state of land use, and monitor environmental changes. This 
information is crucial for determining whether the land is suitable for planting specific crops. 
Satellite images provide a visual overview of land cover and usage over large areas, and CNN 
models can identify suitable agricultural land by learning patterns in these images. Moreover, 
these models can monitor changes in land use, supporting long-term land planning. 

2.3. Application of Artificial Intelligence in Predicting Changes in Land 
Suitability 

AI technology can also help predict future land use trends and the impact of climate change on 
land suitability[7]. By analyzing historical data, AI models can forecast future climate 
conditions, such as precipitation and temperature changes, which are key factors affecting land 
suitability. Thus, AI not only aids in understanding the current state of the land but also helps 
plan for the future. For example, by analyzing decades of climate data and land use records, AI 
models can predict the future land suitability of specific regions[8, 9]. This is crucial for 
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developing long-term agricultural land planning strategies, especially considering the impact 
of global climate change. 

3. The Role of Artificial Intelligence in Precision Agriculture 

Precision agriculture is a method of managing agricultural production that relies on 
information technology and data analysis to optimize the overall efficiency of farms. Artificial 
Intelligence (AI) plays a crucial role in precision agriculture by providing highly accurate data 
analysis, helping farmers make better decisions (Figure 2). 
 

 
Figure 2. Applications of Artificial Intelligence in Agriculture[10]. 

3.1. AI in Crop Monitoring 
AI technology can monitor the health of crops by analyzing data from sensors and satellite 
images[11]. For example, using drones equipped with high-resolution cameras, AI can identify 
crop growth patterns, nutritional deficiencies, and signs of pests and diseases. This information 
can help farmers take timely measures, such as adjusting irrigation plans or applying the right 
amount of fertilizer. 

3.2. AI in Pest and Disease Prediction 
AI models can analyze climate data and historical patterns of pest and disease occurrence to 
predict future outbreaks[12]. This predictive ability allows farmers to take preventive 
measures in advance, reducing the use of pesticides while protecting crops from damage. 

3.3. AI in Yield Prediction 
By analyzing soil conditions, weather patterns, and crop growth data, AI can predict the harvest 
time and yield of crops[13]. This is very useful for planning harvest times and market sales 
strategies. Accurate yield predictions can help farmers maximize profits and reduce waste. 

3.4. AI in Optimizing Agricultural Activities 
AI can not only monitor and predict but also optimize agricultural activities. For example, AI 
can analyze soil moisture data to optimize irrigation systems, ensuring crops receive the right 
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amount of water. Similarly, AI can help determine the best sowing times and planting densities 
to increase crop yields. 

3.5. Application Examples 
In Beijing's Beicaiyuan, organic vegetable production has established direct contact between 
consumers and producers through the internet, achieving full traceability of agricultural 
product production, thereby enhancing food safety and consumer trust. Baiwang Agricultural 
Plantation in Xibeiwang Town, Haidian District, Beijing, uses 5G elevated soilless cultivation 
technology combined with intelligent greenhouse management systems to achieve efficient 
cultivation of crops like strawberries. 

4. Integration of Artificial Intelligence in Agricultural Land Planning 
Decision Support Systems 

Decision Support Systems (DSS) are information systems that support decision-making 
activities in businesses or organizations. In agricultural land planning, DSS integrated with 
Artificial Intelligence (AI) can provide more accurate and real-time data analysis, helping 
agricultural workers and planners make wiser decisions. 

4.1. AI in Data Processing and Analysis 
AI technology, especially machine learning and deep learning, can process and analyze a large 
amount of agricultural data. This data includes soil quality, climate patterns, crop growth 
history, and market demand. By analyzing this data, AI can identify key factors affecting crop 
growth and provide suggestions on how to improve land use and crop yields. 

4.2. AI in Land Planning Strategy Formulation 
AI models can help planners assess the potential effects of different land planning scenarios. 
For example, by simulating different planting strategies, AI can predict the long-term impact of 
each strategy on crop yields and land health. Such predictions can help decision-makers choose 
the optimal land planning strategy. 

4.3. AI in Risk Assessment and Management 
Agricultural land planning faces various risks, including natural disasters, market fluctuations, 
and pests and diseases. AI technology can assess the likelihood and potential impact of these 
risks and provide strategies to address them. For example, AI can analyze historical weather 
data and crop loss records to predict future natural disasters and suggest corresponding 
preventive measures. 

4.4. AI in Agricultural Policy Formulation 
AI can also help policymakers understand the impact of different agricultural policies on land 
planning and agricultural production. By analyzing the effects of policy changes on crop yields 
and farmer income, AI can provide suggestions for policy adjustments to promote sustainable 
agricultural development[14]. 
Decision support systems integrated with artificial intelligence in agricultural land planning 
provide powerful tools for agricultural workers and planners. These tools not only improve the 
quality of decisions but also help agriculture adapt to rapidly changing environments and 
market conditions. With the continuous advancement of AI technology, it is foreseeable that 
these systems will play an increasingly important role in future agricultural land planning. 



Frontiers in Science and Engineering Volume 4 Issue 6, 2024

ISSN: 2710-0588 

 

79 

5. Challenges and Limitations of Artificial Intelligence Technology 

Despite the great potential of Artificial Intelligence (AI) in agricultural land planning, there are 
a series of challenges and limitations in its practical application. These challenges include 
technical, data, and ethical issues that need to be taken seriously and addressed. 

5.1. Technical Challenges 
AI technology, especially deep learning, requires a large amount of data to train models. In 
agriculture, high-quality data is often difficult to obtain, limiting the training and accuracy of AI 
models[15]. Additionally, the complexity of AI models leads to high computational costs, which 
can be a significant burden for resource-limited agricultural enterprises. 

5.2. Data Quality and Availability 
The performance of AI models largely depends on the quality and availability of data. Inaccurate 
or incomplete data can lead to inaccurate model predictions, thus affecting the quality of 
decision-making. Therefore, ensuring the quality and completeness of data is key to the 
successful application of AI in agricultural land planning. 

5.3. Model Transparency and Explainability 
AI models, particularly deep learning models, are often considered "black boxes" because their 
decision-making processes are difficult to understand and explain. This lack of transparency 
and explainability can lead to a lack of trust in the recommendations provided by AI among 
agricultural workers, thereby hindering the adoption of AI technology. 

5.4. Ethical Challenges 
The application of AI technology in agricultural land planning also brings a series of ethical 
issues, including data privacy, algorithmic bias, and the employment impact of automation. We 
must ensure that the development and application of AI technology adhere to ethical standards, 
protect personal privacy, avoid bias, and consider its impact on society[16]. 
Although the application of AI technology in agricultural land planning has a broad prospect, it 
also faces many challenges and limitations. We need to continue researching and developing 
more advanced AI technologies while also addressing the issues in their application. Through 
interdisciplinary collaboration and policy-making, we can fully unleash the potential of AI 
technology in agricultural land planning. 

6. Conclusion 

This paper reviews the various innovative applications of Artificial Intelligence (AI) in 
agricultural land planning, including land suitability analysis, precision agriculture, integration 
into decision support systems, and the challenges and limitations of technology. Through these 
applications, we can see the tremendous potential of AI technology in improving agricultural 
production efficiency, optimizing resource utilization, and enhancing decision-making quality. 
AI technology has made land suitability analysis more accurate and efficient, providing strong 
data support for agricultural land planning. In the field of precision agriculture, the application 
of AI has helped farmers achieve crop monitoring, pest and disease management, and yield 
prediction, thereby reducing resource waste and increasing crop yields. At the same time, 
decision support systems integrated with AI provide agricultural workers and planners with 
real-time data analysis and risk assessment, helping them make wiser decisions. 
However, the application of AI technology also faces challenges such as data quality, model 
transparency, technical complexity, and ethical issues. To fully leverage AI in agricultural land 
planning, it is necessary to continuously improve the quality and availability of data, develop 
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more explainable and transparent AI models, and ensure that the technology's development 
complies with ethical standards. 
Looking to the future, as technology continues to advance and innovate, the application of AI in 
agricultural land planning will become more widespread and in-depth. We have reason to 
believe that AI will become an important force in promoting sustainable agricultural 
development, making significant contributions to global food security and environmental 
protection. 
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