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ABSTRACT-

Landslides and famine are major natural hazards affecting regions with complex topography and vulnerable populations. The study investigates the utilization of
machine learning to predict landslides and food insecurity in the affected area. The system makes use of data like past weather patterns, soil and land use information,
terrain, and socio-economic-related data to offer early warnings and other information. The proposed model for landslide prediction utilizes Convolutional Neural
Networks (CNNs) which allows the model to recognize spatial patterns and risk zones from satellite images and DEMs. Time series analysis and regression methods
monitor the shortage of food and predict food production. These models, which are trained and tested on empirical data from high-risk areas, have been found to
be much more accurate than traditional forecasting. This paper also presents a hybrid prediction model based on CNNs and RNNs. While CNNs capture what you
can see on the ground, RNNs focus on measuring various time-dependent phenomena like rainfall, soil moisture, and river water level. The system makes better
predictions and gives alerts on time because both spatial and temporal data is integrated. The modified version was tested in the past for landslide-prone areas in
India and shows strong potential to be used in actual disaster management and early warning system. Words- Landslide forecasting, Flood hazard map, Time level
forecasting, Machine learning, CNN, RNN.

Introduction

In recent years, the world has witnessed a clear dramatic increase in natural disasters. Having devastating effects on societies and peoples safety has
become a more serious risk with increased natural disasters. The biggest risk for damages is within flood prone land areas where natural hazards are the
most damaging. Landslides are the most devastating disaster that occur in many places today. When landslides occur for example they can destroy roads
and buildings on a large scale. However destruction is still part of the process of the area involved. There is a few ways to tackle natural disasters now.
Due to Machine Learning

1. EXISTING SYSTEM

To predict floods and landslides, we have to understand water movement in the environment. In creating a simulated version of some of the water cycle
processes (e.g. runoff and infiltration) hydrological models are used. These models are relied upon by scientists and decision-makers to analyze the
patterns of water movement in different locations and scenarios. The models are often limited in their accuracy for a whole variety of reasons, often due
to climate change or human systems adding complexity that is not considered.

Machine learning (ML) is now being incorporated into these models in order to improve accuracy. ML can also analyze massive amounts of historical
and current data, recognize patterns, and produce predictions about the likelihood of floods or landslides. In addition to deep learning, neural networks,
deep learning complex and shuffled data can all be converted into simpler version it will help us to observe the patterns more accurately predication to
us.

The incorporation of machine learning (ML) into models is presently being analyzed to increase accuracy . ML can also take large amounts of historical
and current data, looking at the pattern for analysis, then potentially make predictions about the possibility of floods or landslides. In addition to deep
learning, neural networks, and deep learning complex and shuffled data can fairly easily be simplified which will assist us in finding patterns more
accurately predication to us. Another means of data collection is by using satellite drones and photograph to acquire data of the land of remote sensing
area with great ease. With such technology we can record very important data about water levels, soil moisture content, and the components of plants
which play a crucial role predicting floods and landslides. For instance, a sudden declination of plants would result with "Further a landslide," and it
could also be an early warning for a landslide. Continuous monitoring of river bank ecosystems from plant and or a water body can give us first hand
evidence about areas that are flood prone.


http://www.ijrpr.com/
mailto:Jaseelapj0@gmail.com

International Journal of Research Publication and Reviews, Vol 6, Issue 5, pp 10076-10079 May 2025 10077

It use satellite data with machine learning algorithm for powerful prediction. Machine learning algorithm can process images ,identify the changes of
land, and evaluate the moisture content of the soil automatically. These factors aid in estimating the amount of rainfall that will result in surface runoff.
Getting this detail right is essential for water resources management and flood risk assessment.

Similar to all complex systems, empirical equations and a large set of assumptions are utilized in rainfall-runoff models that may not always respond well
to weather or climate changes. This is where machine learning, ML, can provide an advantage. ML models have the ability to learn from the new
information incrementally, and accommodate the different criteria associated with climate, and thereby make better predictions as the model matures.

The more advanced ML algorithms, e.g. recurrent neural networks (RNNSs), random forests (RFs), and support vector machines (SVMs), can be seen
much more adeptly modeling the complex relationship from historical data and real-time weather data, which will improve the efficacy and responsiveness
of their predictive capabilities especially for flood forecasting.

Integrating thermal and remote sensing, satellite hydrology as well hydrograph analysis into the machine learning ecosystem with hydrological modeling
itis possible to develop an intelligent prediction system of complex disasters. In this case, this system cannot offer an early warning system, so that people
cannot take sudden action and will lead to human loss as well as damages. Therefore, the authorities similarly may not be able to act to save human life
or make the appropriate decisions.

I11. PROPOSED SYSTEM

The system uses machine learning to predict floods and landslides by analyzing several meteorological and environmental data. It collects data from some
sources including rainfall patterns, land cover types, soil moisture, and various river levels as well as satellite imagery. The system will use advanced
algorithms including Convolutional Neural Networks (CNNs) to detect different patterns in the data that demonstrate the risk of potential floods or
landslides. By using new updated data continually, the system will learn and improve upon itself and its predictions going forward. Monitoring repeatedly
using the system will help illustrate dangerous areas and send warnings to agencies and provide messages to communities. So the system will allow
agencies to take action immediately and provide safety to people.

IV.ARCHITECTURE
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The above diagram show the architecture of predicting flood and landslides. This combines the machine learning with conventional hydrological model.
These are the interconnected layers from data collection to output prediction. Each layer has interconnection. One layer output is the input of the next
layer.

Data Inputs and Acquisition

The diagram demonstrates the sources of the environmental data that were used to assess the degree of human and environmental disturbance in the area,
such as remote sensing and satellite-based imagery, which outline water bodies, vegetation, and land use/land cover. It also provides weather-related
information, topographic features, moisture conditions, precipitation patterns among other inputs. All these various data inputs are integrated to assess
the combined influences that will affect the moment and magnitude of a water flow and the velocity of a natural disaster like a landslide or a flood.

Hydrological and Rainfall-Runoff Modelling

The right side of the diagram describes the application of hydrological models. The model uses information that can include * Rain falling, * Runoff from
surface » The process of water penetrating or seeping into the ground, * The flow of streams and rivers The rainfall-runoff model predicts the total amount
of rainfall based on rainfall data which is also depicted in out diagram. The prediction is critical because it is part of the decision process of determining
when and how much excessive amount of water may be produced to potentially create the possibility of flooding.

Integration of Machine Learning
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The machine learning algorithm is the key part of the image. Weather data is analysed using Convolutional Neural Networks (CNNs). These model will
provide an added level of accuracy because it will update the contemporary data against the historical data. The predictive will be more accurate and will
provide warning indicators previous to other methods.

Predictive Outputs and Decision Support

The right side of the diagram, shows the output of the integrated system, and it describes how our system provides risk assessment and early warnings of
flood and landslide using the predictive insights. Authorities and local communities can effectively and efficiently act on this and prioritize the responses
based on the forecast. Preventing injuries and deaths of people performs the best approach of predictive machine learning, combined with extensive
environmental analysis.

This approach add to the increased resource allocation while placing a high priority on safety of people. In summary, the architecture describes a
systematic system, advanced hydrological models will arise when we have accurate collection of data. Admitted that natural disasters, our models will
improve by continuous machine learning updates and create useful prediction for improving decision making and effective action for local communities
and authorities

V. METHODOLOGY

A. DATA COLLECTION
1. Weather Data:

This includes all forms of precipitation (rain, snow or ice), air temperature and relative humidity, and any other weather data that influence treatment
decisions, as well as all the weather data that impact the hydrology of a watershed (timing, volume and intensity).

2. Topographical data

Topographical data includes land features identified by topographic maps, and soil properties (soil type, elevation, slope and landscape position), as well
as the spatial distribution of land cover. Understanding these features is especially important for understanding surface water movement and any risk of
erosion.

3. Hydrology data

Hydrology data document all forms of water movement in natural systems which include discharge rates of rivers, water level changes in waterbodies,
and water content in soil. These parameters are critical for flood and drought monitoring.

4.  Historical data

Historical data document past flood or landslide events, the severity, duration and impacts of those events. These past incidents and responses will help
to enhance projected modeling of the disaster risk amidst climate change

B. DATAPRE PROCESSING

Data preprocessing plays an important role in machine learning and data analysis, converting unstructured raw data into useful, clean; structured data for
modeling purposes. The more thorough the data preprocessing, the cleaner the data will be, leading to the best performance and quality of predictive
models. The key stages of data preprocessing include the stages of data cleaning, normalization, and formation of the dataframe. feature engineering.

1. Datacleaning

Data cleaning is the means of identifying and fixing errors, inconsistencies, and missing values in datasets. Data cleaning steps ensure that analyses are
accurate and reliable.

Managing Missing Values:

Missing values can impact our system. It will severely reduce the performance of the system. Various techniques to manage missing values are:
* Remove the data if it contain large amount of missing data.

* We can use mean, median , mode method to see if is missing values

* We can apply predictive algorithm to predict missing values.

Removing Duplicates: Duplicates can alter the analysis results or model predictions. Duplicates can be found and removed, which helps keep data
quality high.

Fixing Data Inconsistencies: it helps to ensure that the data kept is consistent (date formats, text case (upper, lower or sentence case)), and fix any
wrongly placed data.
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Removing Outliers: Outliers are extreme data points can skew the data distribution which can potentially throw off model training. Outliers can be
sorted through a statistical methods (Z-score, IQR (Interquartile Range), and may take some additional expertise).

C. Normalization

Normalization, referred to as feature scaling, is the process by which numerical values are adjusted to a common scale. Feature scaling prevents features
with large ranges from having a disproportionate impact on others, and provides the same contribution to the learning algorithm.

Min-Max Scaling: This method transforms values to a fixed range, usually [0,1], utilizing the formula:

a

X standardized —

1.  Feature Engineering

Feature engineering involves creating new meaningful variables from raw data to improve model performance. It helps in uncovering hidden patterns
and relationships in the dataset.

Feature Extraction: The process of creating new features derived from existing features (for example, 'day of the week' feature from date column).
Polynomial Features: Creating higher-order interactions of variables to capture complex relationships.

Encoding Categorical Variables: Converting categorical data into numerical form using techniques like:

One-Hot Encoding: Creating binary columns for each category.

Label Encoding: Assigning numerical labels to Categories .

Domain-Specific Transformations: Applying domain knowledge to create meaningful features (e.g., calculating Body Mass Index (BMI) from height
and weight data).

VI11.CONCLUSION

Our proposed system delivers enhanced performance capabilities to improve both accuracy and precision and increase F1 score compared to the current
system. Our novel system delivers accuracy levels of 97% better than the existing system's 71% accuracy. The proposed system demonstrates increased
accuracy by producing fewer wrong results that boosted accuracy from 70% up to 97%. The system achieves 99% F1 score performance through its
ability to maintain equal precision and continuation. Our proposed system selection delivers enhanced security for implementation by showing
improvement in accuracy and precision and operational efficiency. The research demonstrates that CNNs (Convolutional Neural Networks) enhance the
capacity to predict natural disasters while helping prevent their consequences.
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