
International Journal of Research in Engineering and Science (IJRES) 

ISSN (Online): 2320-9364, ISSN (Print): 2320-9356 

www.ijres.org Volume 13 Issue 1 ǁ January 2025 ǁ PP. 175-179 

 

www.ijres.org                                                                                                                                             175 | Page 

Smart Weather Monitoring and Prediction System Using 

IoT and AI 
 

1 S.Bhavani, 2 A.Irfana Begam,3  G.Dharshini, 4 Shiny, 5 P.Deeba,6 V.Nishanthini 
1II MCA, 2 III BSC AI & ML, 3 II MCA , 4 II MCA, 5 II MCA , 6 II MCA 

Department of computer Applications 

Dhanalakshmi Srinivasan College of Arts and Science For Women(Autonomous),Perambalur 

 

Abstract: 

This project introduces a Smart Weather Monitoring System. It's based on the Internet of Things (IoT). The system 

uses sensors to collect atmospheric data in real-time. Then, it applies AI algorithms to interpret this data for 

accurate weather forecasts. 

By linking with a cloud-based platform, it offers weather updates and alerts through a mobile or web app. This 

means people get reliable updates right away. It’s helpful for disaster management, smart cities, and farming too. 

Weather patterns are changing a lot these days because of climate change. This impacts daily life, agriculture, 

and how we prepare for disasters. To improve weather forecasting, this project suggests using an IoT-based Smart 

Weather Monitoring System. It gathers environmental data in real-time. Plus, artificial intelligence is used for 

analysis. 

With the mobile/web application, users access up-to-date weather information by merging IoT, AI, & cloud 

computing. This system provides an affordable way to enhance forecasting accuracy—for smart cities, farmers, 

and those managing disasters. 

Weather really matters for transport, farming, daily activities, and being ready for emergencies. But old weather 

forecasting systems have some issues like high costs and not enough real-time info. 

So this project shows an IoT-based Smart Weather Monitoring & Prediction System. It uses sensors alongside 

cloud computing & artificial intelligence (AI) to give localized weather forecasts that are precise and timely. 

Data from the IoT sensors detects temperature, humidity, pressure, wind speed, and rainfall. Once the information 

is gathered, an AI-powered 
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I. INTRODUCTION  

Weather forecasting matters a lot for what we do every day. It's important for things like farming, dealing 

with disasters, & planning transportation. Good forecasts help farmers know when to water their crops. They help 

transportation folks keep routes safe too. Also, they assist government agencies in preparing for natural disasters. 

But here's the problem: the usual weather stations are expensive. They don’t cover many areas well, 

which means not everyone gets the info they need in real time. 

This project wants to change that. We aim to build a low-cost weather monitoring system powered by AI 

and IoT technology. It will help close the gaps in current systems. Using networks of sensors, smart machine 

learning models, & cloud computing, we’re looking to improve how accurately we can predict the weather. 

Overall, modernizing weather predictions can make life easier for various groups. With better data, it’s 

easier to make Smart decisions in many industries. These tools could really help farmers & city planners be more 

efficient with their work. Weather affects so much of  

With the rise of the Internet of Things (IoT) & Artificial Intelligence (AI), weather prediction is changing. 

Now, it's more automated, precise, and easier to use for everyone. IoT tech helps gather real-time data about things 

like temperature, humidity, air pressure, wind speed, and rain. These readings come from sensor networks. When 

AI processes this data, it can find patterns in both old and new weather info. This makes predicting the weather a 

lot better. 

This project suggests a Smart Weather Monitoring & Prediction System based on IoT. It uses affordable 

weather sensors, cloud storage, & AI forecasting models. The system grabs real-time weather data from various 

sensor nodes. Then it sends this info to a cloud platform. Machine learning algorithms are used to predict what 

the weather will be like soon. 

 

 
 

Users can check the updated data & forecasts through a mobile or web app. They get instant updates, 

warnings, & alerts right away! The main goal here is to create a cost-effective and reliable weather monitoring 

system. It should work well in smart cities, remote areas, and farmland. 

Unlike old-school weather stations that need lots of setup & care, this new system is portable and efficient 

for ongoing climate checking. By bringing together IoT, AI, and cloud computing, this project wants to change 

how we forecast the weather. It aims to make weather information easier to reach and more precise for many uses. 

The research will look into deep learning models and data analytics too.  

 

Problem Statement 
Weather stations are very costly. They need a lot of infrastructure, and their coverage is often limited. In 

many developing areas, there isn’t any real-time & hyper-local weather data available. This lack of data impacts 
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agriculture, disaster planning, and even everyday activities. So, this project aims to create an affordable & scalable 

IoT weather monitoring system. It will use AI to give accurate, real-time local weather info. 

Weather forecasts matter a lot for farmers, transport services, disaster management, and keeping people 

safe. Still, traditional weather tools have their problems. They can be hard to access & can cost a lot. Plus, localized 

weather forecasts aren’t always accurate. Many places, especially rural areas, don’t get real-time or high-

resolution weather updates. This makes them more vulnerable to sudden climate shifts. 

 

Disadvantages of Existing Weather Monitoring and Prediction Systems 

Even though meteorology has made progress, traditional weather monitoring & forecasting systems have many 

downsides that hurt their accuracy, accessibility, & reliability. Here are some major issues: 

1. Limited Real-Time Data Collection 

Most weather forecasting systems use meteorological stations. These stations collect data at fixed times, not all 

the time. Because of this, the information can be outdated or delayed. That's not good for making quick decisions! 

2. Inaccurate Localized Forecasting 

Weather models commonly depend on data from weather stations, satellites, and radars. This works well for big 

forecasts but often misses precise local predictions. Little changes like a microclimate shift (in cities or 

countryside) get overlooked a lot. 

3. High Dependency on Historical Data 

Traditional prediction systems often need a lot of historical data to guess future weather. But, with climate change 

& unexpected weather changes, past info isn’t enough for accurate forecasts. This can lead to big mistakes in 

predictions when the atmosphere suddenly shifts. 

4. High Cost and Infrastructure Requirements 

Building & keeping meteorological stations with fancy gear (like radars and satellites) costs a lot of money. Many 

small businesses or farmers can't afford these systems for their own needs because of the expenses involved. 

5. Delay in Disaster Warnings 

Standard forecasting systems have trouble spotting sudden climate events—things like 

 

 
 

Proposed Solution:  

This project suggests a Smart Weather Monitoring and Prediction System that combines AI-powered 

prediction models with Internet of Things-based weather sensors in order to address These issues .This project 

presents a real-time, IoT-integrated, AI-powered Smart Weather Monitoring System to address the aforementioned 

issues. The system will use Internet of Things (IoT) sensors placed in various areas to continuously gather 

environmental data.  

Analyze trends and forecast weather using AI and machine learning models.  

Send information to a cloud-based platform so that a web or mobile application can access it.  

Give people access to real-time weather updates and notifications so they can make decisions more quickly. 
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How the System Works: 

IoT Sensors: Real-time weather data is continuously collected by the system's *temperature, humidity, pressure, 

wind speed, and rain detection sensors*.  

Cloud-Based Storage: To ensure easy storage and accessibility, the gathered data is sent to cloud servers.  

AI & Machine Learning Models: To provide precise weather forecasts, AI systems examine sensor data and past 

weather trends.  

User-Friendly Interface: The system offers *real-time alerts and forecasts* for various regions and gives weather 

updates via a web or mobile application.  

   

Benefits of the suggested system: 

 

1.Real-Time Data collection: 

Constant observation guarantees current meteorological conditions. 

 

2. High Prediction Accuracy:  

Predicting accuracy is increased by AI-driven analysis.  

 

3.  Cost-Effective:   

In comparison to conventional weather stations, IoT sensors are inexpensive and simple to install. 

 

4. Wide Area Coverage: 

The system may be set up in several places, which improves the accuracy of the data as a whole. 

  

5. Disaster Prevention: 

Prompt notifications lessen the effects of natural catastrophes like floods and storms.  

 

6. Scalability: 

By enhancing AI models and incorporating additional sensors, the system can grow.  

 

Upcoming Improvements: 

 

The following improvements can be made to the system to make it even better:  

Integration with Satellite Data: To improve forecasts, IoT sensor data is combined with satellite images.  

 

AI-Based Weather Pattern Recognition:   Deep learning algorithms are used to identify intricate weather patterns.  

climatic Change Predictive Analysis:  AI-based analysis of long-term climatic fluctuations. 

  

Automated Alerts System: Creating an AI-powered emergency alerting system.  
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Blockchain for Data Security: Using blockchain technology to protect weather data records for dependability and 

transparency.  

 

II. Conclusion: 

An inventive IoT-based weather monitoring system driven by AI is shown in this project; it provides real-

time insights, high accuracy, and cloud-based accessibility. It fits with IEEE standards for IoT and AI-driven 

climate monitoring and is an affordable substitute for conventional weather stations. This system seeks to 

transform weather forecasting for smart cities, agriculture, and disaster preparedness by combining machine 

learning, cloud computing, and smart sensing. A scalable, affordable, and real-time weather forecasting system is 

the suggested IoT and AI-powered Smart Weather Monitoring System. It promotes smart cities and agriculture, 

enhances climate resilience, and makes precise forecasts. 

An inventive answer to the problems associated with conventional weather forecasting is provided by 

the Smart Weather Monitoring and Prediction System Using IoT and AI. Accuracy, accessibility, and cost-

efficiency are improved by the system's integration of real-time IoT sensors with AI-driven analysis. By offering 

accurate weather insights, this technology helps a variety of businesses, including disaster management and 

agriculture. Future developments in IoT and AI will further optimize the system, increasing the accuracy and 

efficiency of weather forecasting.  
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