
International Journal of Advanced Multidisciplinary Research and Educational Development 
Volume 2, Issue 3 | May - June 2026 | www.ijamred.com 
 

ISSN: 3107-6513 
 
 

983 
 

AI-Based Climate-Adaptive Crop Planning & Risk 
Prediction System 

 
S. Harish Ragavendhar, N. Thamizharasan 

1Student, Department of Computer Science, Rathinam College of Arts and Science, Coimbatore 
2Assistant Professor, Department of Computer Science, Rathinam College of Arts and Science, Coimbatore 

 

Abstract 
Agriculture is one of the most crucial sectors that supports human life and economic development, 
particularly in developing countries like India. However, the agricultural sector is highly sensitive to 
environmental conditions such as temperature, rainfall, soil fertility, and climate variability. In recent years, 
climate change has introduced unpredictability in weather patterns, resulting in crop failures, reduced 
productivity, and financial losses for farmers. Traditional farming methods rely heavily on experience and 
intuition, which may not always be reliable under changing climatic conditions. 
This project proposes an AI-Based Climate-Adaptive Crop Planning & Risk Prediction System, which 
utilizes machine learning techniques to assist farmers in making data-driven decisions. The system analyzes 
various environmental parameters such as soil nutrients (Nitrogen, Phosphorus, Potassium), pH level, 
temperature, humidity, and rainfall to recommend the most suitable crops. Additionally, it incorporates a 
risk prediction module that evaluates the uncertainty associated with each recommendation and categorizes 
it into low, medium, or high risk. 
The system is designed to provide multiple crop recommendations along with confidence scores, enabling 
farmers to select the best option based on their preferences and local conditions. The integration of artificial 
intelligence not only improves prediction accuracy but also enhances agricultural productivity and 
sustainability. The proposed solution aims to reduce crop failure, optimize resource utilization, and support 
smart farming practices. 
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1. INTRODUCTION 
Agriculture plays a vital role in sustaining the global 
population and contributing to the economic growth of 
many nations. In India, a significant portion of the 
population depends on agriculture for their livelihood. 
Despite technological advancements in various 
sectors, agriculture still faces numerous challenges 
due to its dependency on natural factors. One of the 
primary challenges in agriculture is the uncertainty of 
climate conditions. Variations in rainfall, temperature 
fluctuations, and extreme weather events such as 
droughts and floods significantly impact crop 
production. Farmers often struggle to determine which 
crop to cultivate in a given season, leading to 
inefficient resource utilization and economic losses. 
Traditional farming practices rely on historical 
knowledge and manual observation. While these 
methods have been used for generations, they are not 
sufficient to handle modern agricultural challenges. 
There is a need for intelligent systems that can analyze 
large volumes of data and provide accurate 
recommendations. The proposed system addresses 

these challenges by integrating artificial intelligence 
into agriculture. It uses machine learning algorithms 
to analyze environmental data and predict suitable 
crops. Furthermore, it includes a risk prediction 
mechanism that helps farmers understand the potential 
uncertainties associated with each crop. 
 
2. LITERATURE SURVEY 
Over the years, researchers have explored various 
methods to improve agricultural productivity using 
technology. Early approaches focused on manual data 
collection and statistical analysis, which were limited 
in scope and accuracy. With the advent of the Internet 
of Things (IoT), smart agriculture systems were 
developed to collect real-time data using sensors. 
These systems monitor parameters such as soil 
moisture, temperature, and humidity. While they 
provide valuable insights, they often lack intelligent 
decision-making capabilities. 
Machine learning techniques have been widely 
adopted in recent years for crop prediction. 
Algorithms such as Decision Trees, Random Forest, 
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Support Vector Machines, and Neural Networks have 
been used to analyze agricultural data. These models 
can identify patterns and relationships between 
environmental factors and crop yield. 
However, most existing systems focus only on crop 
prediction and do not consider risk analysis. Some 
models provide a single crop recommendation, 
limiting the flexibility for farmers. Additionally, many 
systems are not adaptable to changing climate 
conditions. Recent research has also explored climate-
smart agriculture, which aims to improve resilience 
against climate change. However, the integration of 
AI-based prediction with risk assessment is still an 
emerging area. 
 
3. DATASET COLLECTION 
The dataset is critical for the overall performance of 
the system. Based on the data, there are a number of 
parameters that influence the growth of crops.  
Types of Data Collected  
Soil data  
Nitrogen (N), Phosphorus (P), Potassium (K)  
pH value  
Type of soil  
Weather Data  
Temperature  
Precipitation  
Humidity  
Data on Crops  
Suitable crops for different conditions  
Yield data (historical)  
Environmental Information  
Seasonal changes  
Regional climatic regimes  
 
4. PROPOSED WORK 
The proposed system’s final delivery is expected to be 
a complete and comprehensive view of the solution of 
crop planning and risk prediction. There are multiple 
modules that are integrated to provide accurate results.  
System Workflow  
Input Module: User inputs given soil and climatic 
attributes.  
Data Processing Module: Cleans and prepares input 
data.  
Prediction Module: Recommends crops based on 
machine learning models  
Risk Analysis Module: Assesses uncertainties and 
provides risk levels;  
Output Module: The outputs are displayed alongside 
confidence scores and risk indicators.  
Key Features  
Suggests 10-100 + Crops.  
Categories of crops (fruits, vegetables, grains, pulses).  
Confidence in percentage is also displayed.  
Offers a color-coded indication of levels of risk. 

 
5. METHODOLOGY 
There are several stages in the methodology of the 
system.  
Data Cleaning and Processing.  
Raw data is converted into a structured form for 
analytics. Missing value is established with specific 
techniques such as mean replacement or removal.  
Feature selection.  
Key features are chosen to maximize the accuracy of 
the model, and reduce complexity.  
Machine learning model.  
The system includes: Random Forest Algorithm for 
accuracy. Decision Tree Algorithm for 
interpretability; Historical data trains these models.  
Risk Prediction.  
Risk is calculated on the basis of: Variation from 
optimum. Uncertainty of climate. Nature of the soil.  
Risk categories; Green Risk (Low Risk) Medium risk 
(yellow) High Risk (Red)  
Output Formation.  
This system offers; Best suggestions for crops. 
Confidence values. The risk levels.  
 
6. SYSTEM ARCHITECTURE 
The system architecture includes the following 
components;  
Input layer. Processing Layer. Learning Machine 
Model. Risk Prediction Module; User Interface.  
It’s architecture maintains a smooth flow of data and 
its processing. 
 
7. RESULTS 
However, the system gives accurate and reliable crop 
recommendations. It helps the farmers to select crops 
based on the environment.  
Key Results  
Accuracy of predictions Multiple Crop Suggestions 
Reduced risk of crop failure Upgraded decision 
making  
The system is a proof of the effectiveness of AI in 
agriculture.  
 
8. SYSTEM TESTING AND MAINTENANCE 
Testing Types  
Functional Testing Performance Test Accuracy 
Testing  
Maintenance  
Dataset updating Retraining of models Fixing bugs  
 
9. SYSTEM IMPLEMENTATION 
Technologies Used  
Python Pandas, NumPy Sci-kit Learn Streamlit  
Implementation Procedure  
Data collection Model training Interface development  
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10. CONCLUSION & FUTURE 
ENHANCEMENT 
Therefore, the system offers an intelligent solution for 
agriculture in the modern age. It enhances productivity 
and minimizes risks.  
Future Implementation Plans  
IoT integration Mobile Application Real-time weather 
API Deep learning models  
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