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A B S T R A C T  

India is subject to frequent natural disasters in the form of floods, resulting in significant loss of life and property. Accurate prediction of flood onset and progression 

in real time is critical to minimizing flood impacts. This research paper focuses on a comparative study of different machine learning models for flood forecasting 

in India. Models analyzed include K-nearest neighbor (KNN), support vector classification (SVC), decision tree classification, binary logistic regression, and 

stacked generalization (stacking). Accurately predicting the onset and progression of floods in real time is difficult. To estimate water levels and velocities over a 

large area, it is necessary to combine the data with computationally demanding flood propagation models. This paper aims to reduce the extreme risks of this natural 

disaster and contribute to policy proposals through flood forecasts using various machine learning models. 
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1. Introduction  

Floods caused by overflowing lakes, rivers or oceans constantly affect millions of people around the world. In India, Bangladesh and China alone, 4.84 

million, 3.84 million and 3.28 million people respectively struggle against annual floods [1]. Many countries are prone to flooding, including the 

Netherlands, Monaco, Bahrain and low-lying areas. Between 1997 and 2008, Australia documented 73 people lost to floods [2]. In the United States, 

floods claim about 100 lives each year and cause a total of $7.5 billion in damage [3]. The World Resources Institute estimates that by 2030, floods will 

affect 147 million people and cause $174 billion to $712 billion in property damage. Several studies have used forecasting models such as NARX and 

BPNN to predict floods with varying degrees of success. This study focuses on improving the accuracy of flood forecasting using binary logistic 

regression, a method that classifies flood data sections using a binary classification. Traditional machine learning techniques such as SVC and KNN have 

shown superior accuracy. Despite the recurring nature of natural disasters, especially floods, recovery efforts should not be taken lightly. The accuracy 

of predicting river levels after heavy rain is critical for public safety, environmental considerations, and effective management of water resources. 

Learning from historical data, machine learning independently creates predictive models that are key to predicting proactive actions and recommendations 

for future events. The once-a-year catastrophic flood in Kerala, India, highlights the urgent need to monitor rainfall patterns, forcing a thorough 

investigation of flood forecasting methods.. 

2. Methodology  

In undertaking a flood prediction project utilizing machine learning (ML), the initial step involves precisely defining the problem scope, specifying the 

types of floods targeted for prediction and the geographical areas of interest. Subsequently, a comprehensive collection of relevant datasets is performed, 

encompassing historical weather patterns, river/streamflow data, topography, and land-use variables. Rigorous data preprocessing ensues, addressing 

issues such as missing values and outliers, accompanied by feature engineering to extract pertinent predictors. The exploration of data patterns and 

relationships follows through exploratory data analysis (EDA). Feature selection is then executed, deploying statistical methods or ML techniques to 

identify the most impactful variables for flood prediction. The selection of ML models, including decision trees, random forests, and neural networks, is 

undertaken, with subsequent training on a partitioned dataset and optimization of hyperparameters for enhanced performance. Evaluation metrics such as 

accuracy, precision, and recall guide the assessment of model performance. Iterative tuning and cross-validation ensure model robustness, culminating in 

deployment for real-time flood prediction. The ongoing monitoring, maintenance, documentation, and transparent communication of findings and 

limitations to stakeholders form integral components of this methodology.  

Once trained and fine-tuned, the models are deployed for real-time flood prediction, a moment where the theoretical work transforms into practical utility. 

Continuous monitoring and maintenance ensure the model's adaptability to evolving conditions, while thorough documentation and transparent 

communication with stakeholders provide a comprehensive understanding of the model's capabilities and limitations, fostering trust in its application 

within flood-prone areas. 
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3. PROPOSED MODEL  

In the proposed flood prediction model, machine learning algorithms will be leveraged to analyze historical weather data, river levels, and other relevant 

variables to develop a robust predictive model. The system will utilize advanced statistical and machine learning techniques to identify patterns and 

correlations that precede flooding events. Feature engineering will play a crucial role in selecting and transforming input variables to enhance the model's 

accuracy. Real-time data from various sources, including weather stations, satellite imagery, and river sensors, will be continuously fed into the model to 

ensure its responsiveness to changing conditions. The model will be trained on a diverse dataset encompassing different geographical regions and 

environmental conditions to enhance its generalization capabilities. Additionally, the incorporation of deep learning techniques, such as recurrent neural 

networks (RNNs) or Long Short-Term Memory (LSTM) networks, will enable the model to capture temporal dependencies within the data, improving 

its ability to forecast flood events with greater precision. The ultimate goal of this flood prediction model is to provide timely and accurate warnings, 

allowing for proactive disaster management and mitigation efforts to protect vulnerable communities and infrastructure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Proposed Model 

1. Data Collection: Raw data collected from various sources (e.g. sensors, satellites or IoT devices) containing information about soil, weather, 

crops etc.  

2. Data Pre-processing: Cleaning, organizing and preparing raw data for analysis. This step involves handling missing values, removing 

outliers, and converting the data to a usable format.  

3. Input dataset: Processed data organized into a structured dataset ready for use by machine learning algorithms or analytical tools.  

4. Data Splitting data for training and testing: Split the input data into two parts - one to train the model and one to test the trained model 

and performance. This ensures that the model not only remembers data, but also learns patterns.  

5. Model Building: Adopting a model in precision agriculture means using machine learning or artificial intelligence models in an agricultural 

framework to analyze data and make informed decisions for better yields, soil health, pest control and overall agricultural efficiency.  

6. Prediction: Applying the trained model to new or unseen data to generate predictions or insights. In precision farming, this could mean 

predicting crop yield, disease detection, or recommending optimal farming practices. 
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3. Comparison Table : 

SL No. Title Authors Advantages Disadvantages Accuracy 

1. Flood Prediction 

Using Ensemble 

Machine Learning 

Model 

Miah Mohammad Asif 

Syeed, Maisha 

Farzana, Ishadie 

Namir, Ipshita Ishrar, 

Meherin Hossain 

Nushra, Tanvir 

Rahman, Bhoktear 

Mahbub Khan 

machine learning models 

can provide accurate and 

timely flood predictions, 

enabling disaster 

management authorities to 

take appropriate measures 

to minimize damage and 

save lives. Binary Logistic 

Regression is provide high 

accuracy. 

The K-Nearest 

Neighbors (KNN) is 

provide low 

accuracy. 

96.0% 

2. Flood Prediction 

Using Machine 

Learning Models 

Miah Mohammad Asif 

Syeed, Maisha 

Farzana, Ishadie 

Namir, Ipshita Ishrar, 

Meherin Hossain 

Nushra, Tanvir 

Rahman 

To reduce the extreme 

risks of this natural 

disaster and also 

contributes to policy 

suggestions by providing a 

prediction for floods using 

different machine learning 

models 

The support vector 

classifier is provide 

low accuracy 

compare to other 

methods. 

93.0% 

3. Flood Prediction using 

Deep Learning 

Models 

Muhammad Hafizi 

Mohd Ali, Siti Azirah 

Asmai*, Z. Zainal 

Abidin, Zuraida Abal 

Abas, Nurul A. Emran 

In terms of prediction 

accuracy, the experimental 

results also demonstrated 

that the deep recurrent 

neural network model with 

layer normalization and 

Leaky ReLU activation 

function performed better 

than other models. 

 

long-term short 

memory (LSTM) is 

take more time to 

provide accuracy. 

81.11% 

4. Machine learning 

approach for flood 

risks prediction 

Nazim Razali, 

Shuhaida Ismail, Aida 

Mustapha 

SMOTE method is found 

highly effective in dealing 

with imbalance dataset. 

Decision Tree (DT), 

k-Nearest Neighbors 

(KNN) and Support 

Vector Machine 

(SVM) for flood 

risks prediction in 

this model. 

99.0% 

5. Flood prediction 

forecasting using 

machine Learning 

Algorithms 

Naveed Ahamed, S. 

Asha 

There exist a lot of 

machine algorithms which 

generate models with more 

accuracy. 

 

This model is not 

provide more 

accuracy than other 

models. 

77.3% 

Fig 2. Comparison Table  

1. Flood Prediction Using Ensemble Machine Learning Model: This research paper focuses on a comparative study of various machine learning models 

for flood prediction in India. They used a dataset of rainfall to train and test the models. Results indicate that the stacked generalization model 

outperforms the other models, achieving an accuracy of 96.0% and Standard Deviation of 0.098. 

2. Flood Prediction Using Machine Learning Models: This research will use Binary Logistic Regression, K-Nearest Neighbor (KNN), Support Vector 

Classifier (SVC) and Decision tree Classifier to provide an accurate prediction. And achieving an accuracy of 93.0%. 

3. Flood Prediction using Deep Learning Models: This study proposed a time series model with layer normalization and Leaky ReLU activation 

function in multivariable long-term short memory (LSTM), bidirectional long-term short memory (BILSTM) and deep recurrent neural network 

(DRNN). And achieving an accuracy of 81.11%. 

4. Machine learning approach for flood risks prediction: This study aims to develop a predictive modelling follow Cross Industry Standard Process 

for Data Mining (CRISP-DM) methodology by using Bayesian network (BN). The results showed that DT with SMOTE method performed the best 

compared to others by achieving 99.92% accuracy. Also, SMOTE method is found highly effective in dealing with imbalance dataset. 
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5. Flood prediction forecasting using machine Learning Algorithms: This study proposed a time series model with layer normalization and Leaky 

ReLU activation function in multivariable long-term short memory (LSTM), bidirectional long-term short memory (BILSTM) and deep recurrent 

neural network (DRNN). In terms of prediction accuracy, the experimental results also demonstrated that the deep recurrent neural network model 

with layer normalization and Leaky ReLU activation function performed better than other models. And achieving an accuracy of 77.3%. 

4. Conclusion  

In conclusion, the proposed flood forecasting model combines advanced machine learning techniques, interpretability and community participation to 

provide a comprehensive solution for proactive disaster management. With a focus on adaptability, transparency and real-time communication, the model 

aims to provide timely warnings to vulnerable areas. A user-friendly interface and a multi-channel alarm system improve its usability, while continuous 

collaboration with local communities ensures the effectiveness of the model and promotes sustainability. Combining technology with a community-based 

approach, the flood forecasting model is a promising tool to reduce the impact of floods and promote sustainable disaster preparedness. 
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