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Abstract. The Government Land Information System (GLIS) dataset provides detailed data on land use
patterns, population distribution, and demographic characteristics across all States and Union Territories. This
dataset serves as an essential tool for making data-driven decisions in areas such as urban planning,
infrastructure development, environmental protection, and socio-economic advancement. The goal of analysing
this dataset is to uncover key insights into current land use trends and their effects on sustainable urban
development. By studying land use changes, the analysis can highlight regions experiencing significant
population growth or demographic shifts, identifying areas where infrastructure development may need to be
prioritized. Additionally, the dataset offers a valuable opportunity to explore the environmental impacts of land
use changes. This includes examining the effects of urban expansion, agricultural growth, and other land use
changes on natural resources, ecosystems, and climate resilience. Understanding these impacts is vital for
creating policies that balance environmental protection with the demands of urban and economic growth.
Furthermore, the relationship between land use and socio-economic factors will be analysed to see how the
distribution of land affects issues like income inequality, access to essential services, and community well-
being. The insights gained from this analysis can be used to inform land management strategies that balance
economic development with environmental sustainability. The goal is to propose actionable recommendations
for managing land in a way that supports long-term growth while preserving natural resources for future
generations. By integrating these insights into policy-making, it is possible to create more sustainable and
equitable land management practices across all States and Union Territories. Ultimately, this analysis aims to
support better decision-making in land use planning, promoting sustainable development and improving the
quality of life while ensuring environmental conservation.

Keywords. Land utilization, Urban planning, Sustainable development, Infrastructure development,
Environmental sustainability

1. INTRODUCTION

The Government Land Information System (GLIS) provides comprehensive geospatial data on land
resources, ownership, boundaries, and land use, but turning this data into meaningful insights presents a significant
challenge. This hackathon aims to foster the development of innovative analytical solutions that leverage GLIS
data to address pressing societal issues and enhance evidence-based policymaking. Participants are encouraged to
apply their creativity in exploring how this data can be used across various domains, such as urban planning,
infrastructure development, environmental conservation, land management, and socio-economic analysis.

In the field of urban planning, the challenge is to design tools that can optimize land use, zoning, and
urban growth patterns, ultimately improving resource distribution and enhancing mobility within cities. For
infrastructure development, the focus is on creating models that can identify the most suitable locations for new
projects, taking into account factors such as environmental sustainability and population distribution. In the area
of environmental conservation, participants will work on solutions to manage natural resources more effectively
and pinpoint ecologically vulnerable areas in need of protection. The hackathon also encourages solutions aimed
at improving land governance, simplifying land registration processes, and ensuring equitable land distribution
across different communities. Additionally, socio-economic analysis is a key area of focus, with participants tasked
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with using GLIS data to examine demographic trends, economic indicators, and social factors. The solutions
developed should demonstrate robust data processing capabilities, predictive modelling, and intuitive user
interfaces, empowering decision-makers to support sustainable development initiatives.

2 MOTIVATION

This project offers a valuable opportunity to harness the full potential of the Government Land
Information System (GLIS) data to address significant societal challenges. By examining land use patterns,
demographic data, and infrastructure, we aim to generate insights that can support more informed, sustainable
decision-making. The goal is to explore innovative solutions across urban planning, environmental conservation,
and socio-economic development, contributing to the development of efficient and fair land management
strategies. Ultimately, this project seeks to guide the responsible use of land resources to foster sustainable growth
and improve the quality of life for communities

3 LITERATURE SURVEY

e Kumar et al. (2006) explored the concept of Land Information Systems (LIS), focusing on their role in high-
resolution land surface modelling by integrating various data sources.

e Dueker (1979) provided an in-depth analysis of Land Resource Information Systems (LRIS), examining their
development, key components, and the challenges associated with their implementation.

e Ho et al. (2021) and Ja’afar et al. (2021) investigated the application of machine learning techniques for
predicting property prices, emphasizing the role of data-driven approaches in the real estate sector.

e Manikanta et al. (2022) presented a dashboard solution for businesses to integrate performance metrics,
facilitating data-driven decision-making processes.

e Ghosalkar and Dhage (2018), Phan (2018), and Ravikumar (2017) concentrated on using machine learning to
predict real estate prices, underlining the significance of data quality and effective feature selection.

e Peters-Lidard et al. (2007) demonstrated NASA’s Land Information System (LIS), which combines satellite
data with land models to enhance Earth system predictions.

e Loveland and Belward (1997) introduced the Discover dataset, which provides global land cover data,
supporting land use, environmental studies, and climate modelling. Kumar et al. (2006) introduced the Land
Information System (LIS), focusing on its role in high-resolution land surface modeling through the integration
of diverse data sources.

4 PROPOSED SYSTEM

The proposed system utilizes the Government Land Information System (GLIS) dataset to develop a
comprehensive framework for sustainable land management. This system integrates various aspects such as urban
planning, infrastructure development, environmental protection, and socio-economic analysis. Unlike traditional
methods that tend to work in isolation, this approach combines data on land use, population demographics, and
socio-economic factors to foster more cohesive, data-driven decision-making. It identifies the most suitable areas
for urban growth, highlights regions requiring infrastructure development, evaluates the environmental impacts of
land use changes, and analyzes socio-economic interdependencies. By providing policymakers with actionable
insights, this integrated model aims to support balanced, sustainable development, promoting improved quality of
life, economic equity, and environmental sustainability for future generations.

Advantages Over previous system

° Resource Optimization.

° Environmental Protection.
° Informed Policies.

° Socio-economic Fairness.
° Future-Planning.
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° Scalability

) MODEL IMPLEMENTATION

Data Collection
Data Preprocessing
Exploratory Data Anylasis(EDA)
Data Visualization
Data Splitting
Machine Learning Model Development
Model Evaluation

Presentation of Results

The system’s model implementation combines data preprocessing, machine learning, and visualization
techniques to generate actionable insights for sustainable land management. The process begins with data
collection, where datasets related to land use, population, and socio-economic factors are gathered and
preprocessed. This step involves addressing missing values, merging relevant features, and normalizing the data.
For urban planning and infrastructure development, predictive models, such as linear regression and Random
Forest, are utilized to forecast urban growth and identify regions that should be prioritized for investment,
considering factors like population density and land availability. The model’s accuracy is assessed using
performance metrics like R-squared and Mean Absolute Error to ensure dependable predictions. Visualization tools
are then employed to communicate key results through maps and charts, illustrating areas of potential urban
expansion, environmental preservation, and infrastructure requirements. The model is designed to be dynamic,
continuously updated as new data becomes available, ensuring it remains adaptable for real-time decision-making.

6 SYSTEM ARCHITECTURE

The proposed system is composed of several key components, designed to work seamlessly together to
facilitate sustainable land management. The system integrates land use, population, and socio-economic data into a
unified analytical framework, providing a comprehensive approach to urban planning and infrastructure
development. Machine learning algorithms are employed to forecast urban expansion, assess infrastructure needs,
and evaluate environmental impacts. The system also features interactive visualizations, including maps and charts,
to present trends in land use, identify infrastructure gaps, and highlight socio-economic conditions. Collaboration is
enabled through platforms like Google Colab, allowing users to work together on data processing and analysis in
real time. Furthermore, the system offers actionable policy recommendations aimed at guiding decisions on urban
planning, infrastructure investment, and land management.

6.1  Data Flow

The data flow in the system begins by gathering real-time data from the Government Land Information
System (GLIS) and other relevant external sources. This data includes land use patterns, population density, socio-
economic indicators, and environmental factors. The collected data is then processed, cleaned, and merged to form
a cohesive dataset. Key features are extracted for further analysis, followed by the development of predictive
machine learning models that focus on urban development, infrastructure planning, environmental conservation,
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and socio-economic insights. Once the models are trained, their performance is evaluated, and the outcomes are
visualized through interactive maps and charts. These visualizations are used to generate actionable insights and
policy suggestions to support evidence-based decision-making. The system also includes a feedback loop, allowing
for continuous updates to the data and refinement of the models, ensuring ongoing improvement in land
management practices.

6.2 Performance Optimization

To ensure the system is efficient and scalable, performance optimization techniques are applied
throughout the workflow. For data preprocessing, parallel processing and vectorization techniques will be utilized
to speed up data cleaning and feature extraction. The machine learning model training process will be optimized
by tuning hyperparameters and leveraging distributed computing resources, such as Dask, to handle large datasets
more effectively. For real-time predictions, models will be serialized using tools like Pickle, and caching and load
balancing strategies will be implemented to improve response times. The system’s resource management strategy
will also include efficient data storage using compression formats like Parquet, along with indexing for faster
querying. To handle large datasets with minimal latency, visualization will leverage WebGL rendering and data
aggregation techniques. Additionally, the system will support real-time processing using streaming analytics,
ensuring that computational resources are utilized efficiently while maintaining system adaptability and
responsiveness without overloading resources.

6.3 Testing and Validation

The testing and validation process will focus on ensuring the system’s accuracy, stability, and reliability.
This will involve evaluating machine learning models using key performance metrics such as accuracy and
precision, along with cross-validation to assess the generalizability of the models. Data quality will be carefully
monitored to identify any inconsistencies or missing values that could affect the analysis. Additionally,
performance testing will be conducted to evaluate the system’s responsiveness and scalability, including load
testing and real-time processing capabilities.

Performance Metrics: The system will be evaluated on several performance metrics, including the
accuracy of the models, processing time, resource consumption, scalability, and the ability to handle real-time tasks
efficiently. These metrics will help ensure the system operates smoothly and effectively across different scenarios.

6.4  Tools Used
The proposed system will rely on several key tools and libraries for development and implementation.
Python will be used as the primary programming language, with various machine learning libraries such as Scikit-
learn for regression and classical models, and TensorFlow for more advanced deep learning applications. For data
manipulation and preprocessing, Pandas and NumPy will be employed, while Matplotlib and Seaborn will be used
for creating visualizations. Feature scaling will be handled using StandardScaler from Scikit-learn, and Random
Forest will be utilized for evaluating feature importance. Streamlit for user-interface for up;oading and viewing.

7 PROJECT SPECIFICATION

Category Details
Urban Expansion and Infrastructure The system aims to identify optimal areas for urban
Development expansion based on land availability and population

density. By analyzing these factors, the system can provide
insights into regions that are underutilized or face
population pressures. The goal is to develop data-driven
strategies for efficient zoning, planning, and resource
allocation to support sustainable urbanization.

Infrastructure Investment and Urban-Rural The proposed system will analyze trends in population

Distribution growth and urban-rural distribution to highlight areas
requiring infrastructure investment. This analysis will help
pinpoint regions with rapid population growth but
inadequate infrastructure, enabling targeted development
efforts in sectors like transportation, healthcare, and
education to support urban expansion.

Sustainable Land Use and Conservation Efforts ~ The system will assess the environmental impact of land use
changes, such as urban sprawl or agricultural expansion,
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and prioritize conservation efforts in high-risk areas. By
analyzing the relationship between land use patterns and
environmental sustainability, the system can recommend
policies to protect sensitive ecosystems and promote
sustainable land management practices.

Economic Development and Social Welfare This module will explore the relationships between land use
patterns, rural dependence on agriculture, and socio-
economic conditions. It will provide insights into how land
distribution influences factors like income inequality,
access to services, and community well-being, guiding the
development of policies for balanced economic growth and
improved quality of life across regions.

Streamlit-User Interface e The project utilizes Streamlit for user interaction,

enabling intuitive and dynamic web interfaces for
data visualization and user input.

8 RESULTS

Analytics bases on Govt. Land
Information System (GLIS) Data

Upload CSV Files

Upload Population Data

Browse files

D Poplation_India.csv 3.1ke
Upload Land Data

@) Drag and drop file here

Limit 200MB per
D Land_India.csv 2.2KB
Urbanization
Infrastructure Development
Environmental Conservation

Socio-Economic

Results are presented through a series of visualizations, including charts, predictive model graphs. These
images illustrate key insights, such as land use distributions, population density patterns, and predictions for urban
growth areas. Model results, like feature importance for influencing factors, are visualized to emphasize crucial
urban planning and conservation needs.

evelopment Analysis

I Canservation Analysis

Additionally, graphs show prioritized zones for infrastructure development and conservation, providing a
geographic context for policy recommendations. Together, these visuals help communicate the data-driven
findings and support actionable strategies for sustainable land management.
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9 CONCLUSION

In conclusion, this integrated system offers a comprehensive approach to sustainable land management,

tackling key areas such as urban planning, infrastructure development, environmental preservation, and socio-
economic analysis. By combining diverse datasets and utilizing advanced data analytics and predictive modeling
techniques, the system provides valuable insights to inform resource allocation, zoning decisions, and conservation
efforts. This data-driven framework empowers policymakers to strike a balance between urban growth and
environmental and social sustainability, laying the foundation for adaptive, long-term land management strategies
that can respond to evolving population dynamics and environmental challenges.
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