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Abstract

Geographic Information Systems (GIS) play a pivotal role in enhancing disaster management and
planning by providing spatial analysis capabilities essential for risk assessment, emergency response,
and recovery efforts. This paper reviews the integration of GIS technologies into disaster management
frameworks, highlighting their applications in hazard mapping, vulnerability assessment, and decision
support systems. Case studies from various disaster contexts illustrate the effectiveness of GIS in
improving situational awareness and facilitating coordinated responses. The paper also discusses
challenges and future directions for optimizing GIS utilization in enhancing disaster resilience.
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Introduction

Background on GIS and its relevance to disaster management

Geographic Information Systems (GIS) are systems designed to capture, store, manipulate,
analyze, manage, and present spatial or geographic data. GIS technology integrates common
database operations such as query and statistical analysis with maps. The primary purpose of
GIS is to allow for the visualization, analysis, and interpretation of data to understand
relationships, patterns, and trends.

Components of GIS

1. Hardware: Computers and servers where GIS software runs.

2. Software: Applications that provide the tools to process and analyze spatial data (e.g.,
ArcGIS, QGIS).

3. Data: Geographic data such as maps, satellite images, and spatial databases.

4. People: GIS professionals who manage and analyze the data.

5. Methods: Techniques and procedures to analyze spatial data and apply GIS to specific
problems.

Relevance to Disaster Management

Risk Assessment

e Hazard Mapping: GIS can map areas prone to natural disasters like earthquakes,
floods, hurricanes, and landslides. This helps in identifying high-risk areas.

e Vulnerability Analysis: By overlaying demographic data with hazard maps, GIS can
help identify vulnerable populations and critical infrastructure.

Preparedness
Evacuation Planning
GIS can design and optimize evacuation routes and identify safe zones.

Resource Allocation

GIS helps in the strategic placement of emergency resources such as shelters, medical
facilities, and relief supplies.
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Response

e Real-time Data Integration: During a disaster, GIS
can integrate real-time data from various sources, such
as weather reports, social media, and emergency calls,
to provide a comprehensive situational awareness.

e Incident Mapping: Mapping the locations of incidents
and deploying emergency services efficiently.

Recovery

e Damage Assessment: Post-disaster, GIS can assess the
extent of damage by comparing pre- and post-disaster
imagery.

e Restoration Planning: Helps in planning the
restoration of infrastructure and services, prioritizing
areas that need immediate attention.

Examples of GIS in Disaster Management

1. Hurricane Response: During hurricanes, GIS is used
to track the storm’s path, predict its impact, and
coordinate evacuations.

2. Earthquake Response: GIS can assess structural
damage, guide search and rescue operations, and
manage relief efforts.

3. Flood Management: GIS is utilized to map flood-
prone areas, forecast floods, and plan flood defenses.

Benefits

e Enhanced Decision-Making: Provides data-driven
insights for better decision-making.

e Improved Coordination: Facilitates communication
and coordination among various agencies and
stakeholders.

e Resource Optimization: Ensures efficient use of
resources during disaster response and recovery.

Research problem: The need for effective disaster
management strategies

Research Problem Statement: Despite advancements in
technology and increased awareness, many regions still lack
effective disaster management strategies. This inadequacy
leads to significant human and economic losses. The
research aims to identify the gaps in current disaster
management practices and propose innovative strategies,
leveraging technologies like Geographic Information
Systems (GIS), to improve disaster preparedness, response,
and recovery.

Key Questions

1. What are the current challenges in disaster management
at local, national, and global levels?

2. How can GIS technology enhance disaster management
strategies?

3. What are the best practices in disaster management that
can be adopted from different regions?

4. How can community engagement and education
improve disaster preparedness and response?

5. What role do government policies and international
cooperation play in effective disaster management?

Objectives

1. To analyze existing disaster management frameworks
and identify their shortcomings.

2. To evaluate the potential of GIS technology in
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improving disaster management across various phases —
mitigation, preparedness, response, and recovery.

3. To propose a comprehensive disaster management
model that integrates technology, policy, and
community participation.

4. To provide policy recommendations for governments
and international organizations to enhance disaster
resilience.

Methodology

1. Literature Review: Conduct a thorough review of
existing research on disaster management and the
application of GIS in this field.

2. Case Studies: Analyze case studies of recent disasters
to understand the effectiveness of current management
strategies and the role of GIS.

3. Surveys and Interviews: Gather insights from
stakeholders, including government officials, disaster
management professionals, and community members.

4. GIS Analysis: Use GIS tools to model disaster
scenarios, assess risks, and evaluate the effectiveness of
proposed strategies.

5. Policy Analysis: Review and analyze relevant policies
and regulations to identify areas for improvement.

Highlighting the Potential Benefits for Communities and

Governments

Enhanced Situational Awareness and Decision

Making

e Communities: GIS provides real-time data on disaster
events, enabling communities to understand the
immediate risks and take appropriate actions. It helps in
visualizing evacuation routes, safe zones, and shelters,
thereby facilitating quick and informed decision-
making.

e Governments: GIS supports government agencies in
obtaining a comprehensive view of disaster situations,
integrating various data sources to assess the impact
and prioritize response efforts. This enhanced
situational awareness allows for more effective resource
allocation and coordination among emergency services.

Improved Risk Assessment and Hazard Mapping

e Communities: By identifying areas prone to natural
disasters, GIS helps communities understand their
vulnerability and take preventive measures. This
includes  building  resilient infrastructure  and
implementing community-based disaster risk reduction
programs.

e Governments: GIS enables governments to conduct
detailed risk assessments and create hazard maps,
which are crucial for urban planning and development.
These maps help in zoning regulations and land-use
planning, ensuring that high-risk areas are avoided for
critical infrastructure.

Effective = Emergency Resource

Management

e Communities: During disasters, GIS assists in
mapping incident locations and tracking the movement
of affected populations. This real-time information
supports the efficient deployment of emergency
services and the distribution of relief supplies to those
in need.

Response  and
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Governments: GIS facilitates the coordination of
disaster response efforts by integrating data from
multiple sources, such as weather forecasts, satellite
imagery, and social media feeds. Governments can
optimize the use of resources, ensuring timely and
effective intervention in disaster-stricken areas.

Enhanced Communication and Coordination

Communities: GIS tools enable better communication
among community members, local authorities, and
emergency responders. Interactive maps and real-time
updates ensure that everyone is informed and can act
cohesively during emergencies.

Governments: Governments can use GIS to create a
centralized platform for disaster management, fostering
collaboration among various agencies and stakeholders.
This integrated approach improves the overall
efficiency of disaster response and recovery efforts.

Data-Driven Recovery and Reconstruction Planning

Communities: Post-disaster, GIS helps communities
assess the extent of damage and prioritize recovery
efforts. It aids in planning the reconstruction of homes,
infrastructure, and public facilities, ensuring a faster
and more organized recovery process.

Governments:  GIS  supports governments in
monitoring recovery progress and evaluating the
effectiveness of reconstruction initiatives. It provides
data-driven insights for rebuilding efforts, ensuring that
resources are utilized efficiently and future risks are
mitigated.

Increased Community Resilience and Preparedness:

Communities: GIS empowers communities by
providing tools for disaster preparedness, such as
interactive risk maps and early warning systems.
Engaging the community in disaster planning increases
awareness and promotes proactive measures to reduce
vulnerability.

Governments: Governments can use GIS to develop
comprehensive disaster preparedness plans,
incorporating scenario-based simulations and risk
assessments. Training programs and drills based on GIS
data enhance the readiness of both emergency
responders and the general public.

Policy Development and Implementation

Communities: By highlighting areas of vulnerability
and need, GIS informs community advocacy and
participation in policy-making processes. Communities
can push for policies that prioritize disaster risk
reduction and resilience-building.

Governments: GIS provides valuable insights for
policymakers, helping them design and implement
effective disaster management policies. Evidence-based
policies grounded in GIS data lead to more robust
frameworks for disaster risk management at local,
national, and international levels.

Literature Review
Introduction to GIS: Geographic Information Systems

(GIS) are computer-based tools that analyze,

store,

manipulate, and visualize geographic information on a map.
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GIS combines spatial data (Data related to locations on the
Earth's surface) with attribute data (Information about those
locations), allowing for a deeper understanding of spatial
relationships and patterns.

Components of GIS

1.

2.

Hardware: Computers and servers where GIS software
runs.

Software: Applications that provide tools for
processing and analyzing spatial data (e.g., ArcGIS,
QGIS).

Data: Geographic data such as maps, satellite imagery,
and spatial databases.

People: GIS professionals and analysts who manage
and interpret the data.

Methods: Techniques and procedures used to analyze
spatial data and solve specific problems.

Key Functions of GIS

Data Capture: Collecting spatial data from various
sources, including GPS, remote sensing, and field
surveys.

Data Storage: Organizing spatial data in databases for
efficient retrieval and analysis.

Data Analysis: Applying spatial analysis techniques to
interpret data and identify patterns, trends, and
relationships.

Data Visualization: Creating maps and other visual
representations to communicate spatial information
effectively.

Evolution of GIS
Early Beginnings (1960s-1970s)

1960s: The concept of GIS was born, with early
systems developed for specific applications, such as the
Canada Geographic Information System (CGIS) for
land-use management.

1970s: Advances in computer technology and the
development of digital cartography laid the foundation
for modern GIS. The introduction of the first
commercial GIS software, such as ESRI's Arclnfo,
marked the beginning of widespread GIS adoption.

Growth and Development (1980s-1990s)

1980s: GIS technology advanced rapidly, with
improvements in software capabilities and the
availability of digital geographic data. The integration
of remote sensing and GPS technology enhanced data
collection and analysis.

1990s: The proliferation of personal computers and
advancements in graphical user interfaces (GUIs) made
GIS more accessible to a broader audience. Internet-
based GIS applications began to emerge, enabling data
sharing and collaboration.

Modern Era (2000s-Present)
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2000s: The development of open-source GIS software,
such as QGIS, increased the accessibility and
affordability of GIS technology. The integration of GIS
with web technologies led to the rise of web mapping
services and online GIS platforms.

2010s: The explosion of big data and advancements in
cloud computing transformed GIS, enabling the
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processing and analysis of large-scale spatial data. The
integration of GIS with other technologies, such as
artificial intelligence (Al) and machine learning,
expanded its applications.

e 2020s: GIS continues to evolve with the incorporation
of real-time data, 3D mapping, and augmented reality
(AR). Mobile GIS applications have become prevalent,
allowing for data collection and analysis in the field.
The use of GIS in various domains, such as smart cities,
environmental monitoring, and disaster management,
has grown significantly.

Impact and Applications of GIS

Urban Planning and Development

GIS supports urban planners in analyzing spatial data to
make informed decisions about land use, zoning,
transportation, and infrastructure development.

Environmental Management
GIS is used to monitor and manage natural resources, assess
environmental impact, and plan conservation efforts.

Disaster Management

GIS aids in hazard mapping, risk assessment, emergency
response, and recovery planning, enhancing community
resilience to disasters.

Agriculture

GIS applications in precision agriculture enable farmers to
optimize crop yields, manage resources efficiently, and
monitor soil health.

Public Health

GIS helps in tracking disease outbreaks, analyzing health
data, and planning healthcare services to improve public
health outcomes.

Transportation and Logistics

GIS supports route planning, traffic management, and
logistics  optimization, enhancing the efficiency of
transportation networks.

Studies on the Use of GIS in Different Disaster Scenarios

in India

Earthquakes

Case Study: Uttarakhand Earthquake Risk Assessment

e Objective: To assess earthquake risk and vulnerability
in the Uttarakhand region using GIS.

Methodology

e Data Collection: Seismic data, historical earthquake
records, topographic maps, and demographic data.

e Risk Mapping: GIS was used to map seismic hazard
zones and assess the vulnerability of buildings and
infrastructure.

e Risk Assessment: Integrated various data layers to
identify high-risk areas and prioritize mitigation efforts.

Findings

e GIS facilitated the identification of earthquake-prone
zones and areas with high vulnerability.

e The study provided valuable insights for urban planning
and construction standards to reduce earthquake risks.
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e Recommendations included retrofitting vulnerable
structures and enhancing community awareness about
earthquake preparedness.

Floods

Case Study: Flood Risk Management in Assam

e Objective: To enhance flood risk assessment and
management in the Assam region using GIS.

Methodology

e Data Collection: Hydrological data, rainfall data,
satellite imagery, and topographic maps.

e Flood Modeling: GIS was used to create flood models
and simulate floodplain inundation based on different
rainfall scenarios.

e Risk Mapping: GIS helped identify flood-prone areas
and assess the wvulnerability of populations and
infrastructure.

Findings

e GIS-based flood models improved the accuracy of
flood forecasts, enabling timely warnings to at-risk
communities.

e Risk maps provided crucial information for planning
and implementing flood defenses, such as
embankments and drainage systems.

e The study highlighted the importance of community
engagement in flood preparedness and response
activitie

Hurricanes (Cyclones)

Case Study: Cyclone Phailin in Odisha

e Objective: To analyze the impact of Cyclone Phailin
and coordinate response efforts using GIS.

Methodology

e Data Collection: Satellite imagery, meteorological
data, and ground surveys.

e Impact Analysis: GIS was used to map the extent of
cyclone impact, including wind speeds, storm surges,
and affected populations.

e Response Coordination: GIS supported the
coordination of emergency response efforts by
integrating data from various sources.

Findings

e GIS provided a comprehensive view of the cyclone's
impact, aiding in the identification of the most severely
affected areas.

e The technology supported efficient deployment of
emergency services and distribution of relief supplies.

e The study emphasized the need for robust GIS-based
early warning systems and preparedness plans to
mitigate future cyclone impacts.

Multi-Hazard Scenarios

Case Study: Multi-Hazard Risk Assessment in Andhra
Pradesh

Objective

To develop a GIS-based multi-hazard risk assessment
framework for Andhra Pradesh, addressing risks from
earthquakes, floods, and cyclones.

~198 ~


https://www.geojournal.net/

International Journal of Geography, Geology and Environment

Methodology

o Data Integration: GIS integrated data on various
hazards, including seismic data, hydrological data, and
meteorological data.

e Hazard Mapping: GIS was wused to create
comprehensive hazard maps identifying areas at risk
from multiple hazards.

e Emergency Planning: GIS helped develop emergency
response plans addressing the unique challenges of each
hazard.

Findings

e GIS improved the ability to anticipate and prepare for
multiple hazards, reducing overall vulnerability.

e Integrated hazard maps provided valuable insights for
urban planning, infrastructure development, and
community preparedness.

e The study highlighted the need for continuous updating
of hazard data and community engagement in disaster
risk reduction efforts.

Spatial Data Infrastructure (SDI) Framework
Description: SDI is a framework for the collection,
management, and distribution of spatial data. It involves
policies, standards, and protocols that facilitate the
integration and sharing of geospatial data across different
organizations and sectors.

Components

e Data Collection and Storage: Efficient methods for
capturing and storing spatial data.

e Data Standards: Uniform standards to ensure data
interoperability and accuracy.

e Data Access and Sharing: Mechanisms to facilitate
data sharing among stakeholders.

¢ Institutional Arrangements: Policies and agreements
that govern data sharing and collaboration.

Application in Disaster Management

e SDI enables the integration of spatial data from various
sources, providing a comprehensive view of disaster
scenarios.

e It supports coordinated disaster response efforts by
ensuring all stakeholders have access to accurate and
up-to-date spatial data.

The Disaster Management Cycle Model

Description: This model describes the continuous process
of disaster management through four phases: mitigation,
preparedness, response, and recovery. Each phase involves
specific activities that aim to reduce the impact of disasters
and enhance community resilience.

Phases

e Mitigation: Activities aimed at reducing the risk and
impact of disasters (e.g., land-use planning, building
codes).

e Preparedness: Planning and training activities to
enhance the readiness for disaster response (e.g.,
evacuation plans, drills).

¢ Response: Immediate actions taken during and after a
disaster to save lives and property (e.g., search and
rescue, emergency relief).
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e Recovery: Long-term activities aimed at restoring
normalcy and rebuilding affected areas (e.g.
reconstruction, rehabilitation).

Application in GIS

e GIS supports hazard mapping and risk assessment in
the mitigation phase.

e It helps in planning evacuation routes and resource
allocation in the preparedness phase.

e GIS provides real-time data integration and situational
awareness in the response phase.

e It aids in damage assessment and monitoring recovery
progress in the recovery phase.

Integrated Risk Management (IRM) Model

Description: IRM is a comprehensive approach that
integrates risk assessment, risk reduction, and risk
management strategies to address the complexities of
disaster risk.

Components

e Risk Assessment: Identifying and analyzing potential
hazards and vulnerabilities.

¢ Risk Reduction: Implementing measures to minimize
the identified risks.

e Risk Management: Developing policies and plans to
manage residual risks.

Application in GIS

e GIS facilitates detailed risk assessments by combining
hazard data with socio-economic data.

e It supports the implementation of risk reduction
measures by identifying vulnerable areas.

e GIS helps in developing and testing risk management
plans through simulation and modeling.

Community-Based Disaster  Risk

(CBDRM) Framework

Description: CBDRM emphasizes the involvement of local

communities in disaster risk management, recognizing their

critical role in identifying risks and implementing local-

level solutions.

Management

Components

e Community Participation: Engaging community
members in the risk assessment and decision-making
processes.

e Capacity Building: Training and educating community
members to enhance their disaster preparedness and
response capabilities.

e Local Knowledge Integration: Incorporating local
knowledge and practices into disaster management
plans.

Application in GIS

e GIS can be used to collect and integrate local
knowledge with scientific data, enhancing the accuracy
of risk assessments.

e It supports participatory mapping activities, where
community members contribute to identifying hazards
and resources.

e GIS-based tools can be developed to educate and
inform  communities about disaster risks and
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Resilience Framework

Description: The resilience framework focuses on
enhancing the capacity of communities to withstand, adapt
to, and recover from disasters. It involves assessing the
resilience of systems and implementing measures to
strengthen them.

Components

e Adaptive Capacity: The ability of a community to
adjust to potential damage, take advantage of
opportunities, and respond to consequences.

e Absorptive Capacity: The ability to absorb and reduce
the impacts of a disaster.

e Transformative Capacity: The ability to transform
systems to mitigate future risks.

Application in GIS

e  GIS helps in assessing the resilience of communities by
analyzing spatial data on infrastructure, resources, and
socio-economic factors.

e It supports the development of resilience-building
strategies, such as enhancing infrastructure robustness
and improving resource distribution.

e GIS-based resilience indicators can be developed to
monitor and evaluate the effectiveness of resilience-
building efforts.

Methodology

Data Sources for GIS in Disaster Management and
Planning in India

Geographic Information Systems (GIS) play a crucial role in
disaster management and planning in India by integrating
various data sources to assess risks, plan responses, and
coordinate relief efforts. Here are key data sources
commonly used with GIS in this context:

Satellite Data

Purpose: Satellite imagery provides essential spatial data
for disaster management, including real-time monitoring of
disaster events and assessment of post-disaster impacts.

Applications

e Damage Assessment: Satellite data helps in mapping
the extent of damage to infrastructure, buildings, and
natural habitats after disasters like earthquakes, floods,
or cyclones.

¢ Risk Mapping: Satellite imagery aids in identifying
vulnerable areas prone to disasters, facilitating
proactive mitigation strategies.

e Monitoring Changes: Continuous satellite monitoring
enables the detection of changes in land use, vegetation
cover, and urban expansion that affect disaster risk.

Government Records

Purpose: Government records provide official data on
population demographics, infrastructure, land use, and
administrative ~ boundaries  essential ~ for  disaster
management.

Applications
e Population Density and Vulnerability: Census data
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and demographic records help assess population

density, distribution, and socio-economic
vulnerabilities, influencing evacuation and relief
planning.

e Infrastructure Mapping: Records on critical
infrastructure such as hospitals, schools, and

transportation networks assist in prioritizing areas for
emergency response and resource allocation.

e Administrative Boundaries: Government records
define jurisdictional boundaries and administrative
divisions, crucial for coordinating disaster response
efforts among different authorities.

Previous Disaster Reports

Purpose: Analysis of previous disaster reports provides
historical data and lessons learned from past events,
informing future disaster preparedness and response
strategies.

Applications

e Risk Assessment: Historical data on disaster
occurrences and impacts help in assessing the
frequency, intensity, and spatial distribution of hazards.

e Impact Analysis: Reports document the socio-
economic impacts of disasters on communities, guiding
recovery and rehabilitation efforts.

o Policy Development: Insights from previous disaster
reports contribute to the formulation of policies,
guidelines, and regulations for disaster risk reduction
and management.

Integration with GIS

e Data Integration: GIS integrates satellite imagery,
government records, and previous disaster reports into
spatial databases, enabling comprehensive analysis and
visualization.

e Spatial Analysis: GIS tools analyze spatial
relationships and patterns, facilitating risk assessment,
vulnerability mapping, and scenario modeling.

e Decision Support: GIS-based maps and dashboards
provide decision-makers with actionable insights for
effective disaster response planning and resource
allocation.

Case Studies

Uttarakhand State

State Disaster Management Policy and Development

Plan

e The Government of Uttarakhand State prepared the
SDMP. The plan aims at localising the disaster impact
to the extent possible and to contain its impact on
human interests and environment. The focus of the plan
can be outlined as follows:

e  Establishing constructive and continuously updated and
tested disaster preparedness, response and recovery
plans

e Ensuring prompt, efficient and coordinated response

e Bringing forth maximum community participation in all
disaster management related activities during every
phase of the disaster management cycle

e Ensuring high priority to all disaster management
initiatives in the planning process at all levels so as to
mainstream disaster management into development
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e Promoting a culture of prevention and preparedness so
as to ensure disaster resilience in the stat

Findings regarding the role of Geographic Information

Systems (GIS) in disaster management and planning in

India

Critical Role in Disaster Response

e GIS facilitates real-time monitoring and assessment of
disaster events through satellite data integration, aiding
in quick response and resource allocation.

e It supports coordination among multiple agencies by
providing a unified platform for data sharing and
decision-making during emergencies.

Enhanced Risk Assessment and Planning

e GIS enables comprehensive risk assessment by
integrating various data sources, including satellite
imagery, government records, and previous disaster
reports.

e Spatial analysis tools in GIS help identify vulnerable
areas, assess infrastructure resilience, and develop
effective mitigation strategies tailored to local
conditions.

Community Resilience and Preparedness

a) GIS contributes to community resilience by involving
local stakeholders in data collection processes, such as
surveys and interviews, to inform disaster preparedness
initiatives.

b) It supports capacity building through the integration of
local knowledge into GIS databases, enhancing
community engagement and empowerment.

Data Integration and Visualization

a) The integration of diverse data sources into GIS
platforms facilitates informed decision-making by
policymakers and disaster management professionals.

b) GIS-based maps and dashboards provide visual insights
into spatial patterns, vulnerabilities, and infrastructure
conditions, aiding in effective planning and response.

Continuous Improvement and Adaptation

a) Continuous updates and advancements in GIS
technology enhance its capabilities in disaster
management, including real-time data integration,
predictive modeling, and scenario planning.

b) Lessons learned from previous disaster events,
combined with GIS analyses, contribute to the
development of proactive strategies and policies for
future disaster resilience.

Policy Implications and Institutional Frameworks

a) Effective utilization of GIS requires supportive
institutional frameworks and policies that promote data
sharing, standardization, and interoperability among
stakeholders.

b) The adoption of Spatial Data Infrastructures (SDIs)
facilitates the integration and accessibility of geospatial
data across government agencies and sectors involved
in disaster management.

Recommendations for integrating GIS into disaster
management policies
Integrating Geographic Information Systems (GIS) into
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disaster management policies can significantly enhance
preparedness, response, and recovery capabilities. Here are
several recommendations for effectively integrating GIS
into disaster management policies:

Policy Framework Development

e Establish Clear Objectives: Define specific objectives
and goals for integrating GIS into disaster management,
such as improving situational awareness, enhancing
response times, and reducing disaster risks.

o Policy Alignment: Ensure GIS integration aligns with
national and regional disaster management policies,
strategies, and frameworks to promote coherence and
consistency in implementation.

Capacity Building

e Training Programs: Develop and implement training
programs to build the capacity of disaster management
professionals, government officials, and stakeholders in
GIS technologies, data management, and spatial
analysis.

e Technical Support: Provide ongoing technical support
and resources to facilitate the effective use of GIS tools
and applications in disaster preparedness, response, and
recovery.

Data Standardization and Integration

e Spatial Data Infrastructure (SDI): Establish and
maintain a robust SDI framework that promotes the
standardization, integration, and interoperability of
geospatial data across different agencies and sectors.

e Data Sharing Policies: Develop policies and protocols
for sharing geospatial data among stakeholders,
ensuring  accessibility,  security, and  privacy
considerations are addressed.

Risk Assessment and Planning

e Vulnerability Mapping: Use GIS for comprehensive
vulnerability mapping to identify and prioritize areas,
communities, and infrastructure at risk from various
hazards (e.g., floods, earthquakes, cyclones).

e Scenario Modeling: Employ GIS-based scenario
modeling to simulate potential disaster scenarios and
assess their impacts on populations, infrastructure, and
the environment.

Early Warning Systems

e GIS-Based Alert Systems: Develop GIS-based early
warning systems that integrate real-time data feeds,
satellite imagery, and weather forecasts to provide
timely alerts and notifications to at-risk communities
and authorities.

e Evacuation Planning: Use GIS to identify safe
evacuation routes, assembly points, and shelter
locations based on hazard maps and population
distribution data.

Community Engagement and Communication

e Public Awareness Campaigns: Utilize GIS for visual
communication  tools  (e.g., interactive  maps,
infographics) to raise public awareness about disaster
risks, preparedness measures, and response procedures.

e Community Mapping Initiatives: Engage
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communities in participatory mapping exercises to
incorporate local knowledge and priorities into disaster
management plans and strategies.

Monitoring and Evaluation

Performance Metrics: Define key performance
indicators (KPIs) and metrics to monitor the
effectiveness of GIS applications in disaster
management, such as response times, resource
allocation efficiency, and community resilience
improvements.

Feedback Mechanisms: Establish  feedback

mechanisms to gather input from stakeholders, evaluate
GIS tools' usability, and identify areas for continuous
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improvement and innovation.

Research and Innovation

Promote Research: Encourage research initiatives and
collaborations to explore emerging GIS technologies,
spatial analytics methodologies, and best practices in
disaster management.

Innovation Hub: Establish an innovation hub or center
of excellence focused on GIS applications for disaster
resilience, fostering partnerships between academia,
government, and industry.
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Fig 3: Cyclone Phailin in Odisha
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Fig 4: Multi- Hazard Risk Assessment in Andhra Pradesh
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