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Abstract  
  

In today's data-driven world, weather forecasting is an essential 
undertaking that affects transportation, agriculture, disaster relief, and 
everyday human activities. This study examines the most recent 
developments in weather prediction technology, encompassing both 
contemporary AIbased methods and conventional numerical models. We 
address the shift from statistical to data-driven models and the benefits 
of using machine learning approaches by examining many review 
studies. Along with offering a generalized algorithmic technique 
appropriate for intelligent weather systems, the paper also provides an 
outline of the difficulties in forecasting accuracy [1], [2], and [4]  

  
INTRODUCTION  

A key element of human civilization has always 
been weather forecasting, which helps 
communities plan agricultural operations, get 
ready for harsh weather, and deal with natural 
disasters. This subject has changed throughout the 
years from using observational approaches to using 
sophisticated data-driven and numerical models 
[1]. Forecasting systems have become much more 
accurate and efficient in recent years as a result of 
the combination of machine learning (ML) and 
artificial intelligence (AI). Large amounts of climate 
data may be processed using these sophisticated 
techniques, which can also identify complex 
patterns that conventional statistical analysis could 
miss [2].  

Furthermore, the accuracy and speed of predictions 
have increased because to the availability of 
realtime environmental sensors and high-

performance computing resources. IoT-based 
sensors, weather radars, and satellite data combine 
to form a multi-source forecasting ecosystem 
where  
artificial intelligence (AI) algorithms assist in 
transforming unprocessed data into useful insights 
[4]. In addition to introducing a generalized 
method that may be utilized in contemporary 
weather prediction systems, this work offers a 
thorough literature review of these advancements.  

  

LITERATURE SURVEY  

Numerous studies have been conducted to increase 
the accuracy and dependability of weather 
forecasting models. Numerical Weather Prediction 
(NWP), which simulates the atmosphere using 
mathematical models, is a component of traditional 
forecasting methods [1]. Nevertheless, these 
models are sensitive to beginning conditions and 
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can demand enormous amounts of processing 
power.  

Modern systems currently use AI and ML 
techniques to get beyond these restrictions. The 
authors of a thorough assessment by Jain and 
Mallick described the shift from statistical models 
to artificial intelligence and talked about the 
application of machine learning to forecast 
meteorological parameters including wind speed, 
temperature, and humidity [1]. Artificial Neural 
Networks (ANNs)  

and data mining approaches, which increase 
accuracy by learning from past data trends, were 
highlighted in another study [3].  

ML methods like decision trees, support vector 
machines, and deep learning networks have been 
successfully used in operational forecasting 
models, particularly for short-term predictions, 
according to a study published in the journal 
"Atmosphere" [4]. The capacity of LSTM (Long 
ShortTerm Memory) models to preserve long-term 
dependencies in data has led to other assessments 
that have examined their expanding significance in 
time-series forecasting [5].  

 

ALGORITHM  

1. Data Collection  

Gather real-time data from:  

∙ Satellite sensors  

∙ Weather stations (temperature, humidity, wind 

speed)  

∙ Historical climate databases  

 

2. Data Preprocessing  

Clean data (handle missing values, remove outliers)  

Normalize/standardize features  

Extract relevant features (e.g., pressure trends, 
temporal patterns)  

 

3. Model Selection & Training  

Choose forecasting approach:  

∙ Numerical Method: Run NWP (Numerical 
Weather  Prediction) simulations  

∙ Machine Learning: Train ANN/LSTM models on 
historical data Validate models using k-fold cross-
validation  

 

4. Prediction Analysis  

Generate forecasts for:  

∙ Short-term (0-48 hours)  

∙ Long-term (3-10 days)  

Compute uncertainty estimates (confidence 
intervals)  

 

5. Post-Processing  

Apply bias correction algorithms  

Downscale forecasts for local precision  

Format outputs (JSON/XML for APIs, tables for 
dashboards)  

 

6. Visualization & Dissemination  

Display results via:  

∙ Interactive web dashboards ∙ Mobile apps with 
push notifications  

∙ Institutional portals (e.g., for aviation, 

agriculture)  

 

7. Feedback Loop  

Compare predictions with actual observations  

Retrain models periodically for continuous 
improvement  

  

 

Fig.1 Algorithm  
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CONCLUSION  

With the use of data-driven and AI-enabled 
methods, weather forecasting is always changing. It 
is clear from examining a range of review papers 
that machine learning techniques greatly improve 
the precision, effectiveness, and usability of 
weather prediction models. In addition to 
overcoming forecasting constraints, the 
combination of artificial intelligence with 
conventional numerical methods creates new 
opportunities for forecasts at the hyperlocal and 
global scales [1], [3], and [4]. The hybrid 
architecture of the algorithm suggested in this 
research combines the best aspects of traditional 
and contemporary methods. Future weather 
forecasting is anticipated to become more accurate, 
individualized, and significant as environmental 
data and computational technologies continue to 
advance.  
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