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eographic Information Systems (GIS) and remote sensing are essential tools for disaster

management because they offer real-time data for tracking, evaluating, and mitigating
both natural and man-made disasters. Using satellite and aerial imagery, remote sensing
facilitates risk mapping, damage assessment, and hazard detection. In order to facilitate
public communication, resource allocation, and emergency response planning, GIS
incorporates spatial data. Their efficacy is demonstrated by case studies like Hurricane
Katrina and the eruption of Mount Pinatubo. Notwithstanding obstacles such as technical
know-how and data integration, developments in Al and machine learning are expanding
their potential and making them essential instruments for disaster management and resilience.

Introduction

Geographic Information Systems (GIS) and remote sensing have emerged as key elements in
disaster management, providing instruments for efficient environmental and man-made
disaster monitoring, assessment, and mitigation. These technologies offer vital information
that improves decision-making, with the ultimate goal of lessening the damage that disasters
cause to infrastructure and populations.

Role of Remote Sensing in Disaster Management

» Using satellite or aerial sensors, remote sensing is the process of gathering data about the
Earth's surface without making physical touch. Remote sensing has numerous important
uses in disaster management:

» Hazard Detection and Monitoring: Hazards like hurricanes, wildfires, and floods may
be identified and continuously monitored thanks to remote sensing. The Center for
Southeastern Tropical Advanced Remote Sensing (CSTARS), for example, gathers
satellite imagery to monitor the environment during landslides, storms, volcanoes, and
other calamities.

» Damage Assessment: Remote sensing makes it easier to quickly evaluate impacted areas
after a disaster, which helps determine the degree and severity of damage. Setting
priorities for response activities and effectively allocating resources depend on this
information.

» Risk Mapping: Remote sensing helps create risk maps by examining past data and
present observations, which pinpoint areas that are at risk and guide mitigation and
readiness plans.

GIS Applications in Disaster Management

GIS supports several facets of disaster management by combining geographical and non-

spatial data to produce intricate maps and models:

» Emergency Response Planning: Through the analysis of spatial data pertaining to
infrastructure, hazard proximity, and population density, GIS assists in the planning of
evacuation routes, shelter locations, and emergency service deployment.
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» Resource Allocation: GIS aids in monitoring the allocation of manpower, food, and
medical supplies during disaster response, ensuring that they quickly reach the areas most
in need.

» Public Communication: GIS-based dashboards and maps improve community readiness
and resilience by giving the public up-to-date information on safe zones, disaster status,
and resources that are available.

Case Studies

» Hurricane Katrina (2005): Following Hurricane Katrina, the CSTARS were essential to
the Gulf Coast and New Orleans' relief efforts and damage assessment. At CSTARS, the
first remote sensing photos showing the magnitude of the flooding in New Orleans were
taken.

» Mount Pinatubo Eruption (1991): The Philippine Institute of Volcanology and
Seismology (PHIVOLCS) and the Volcano Disaster Assistance Program (VDAP) worked
together to track Mount Pinatubo's activity. Because of their efforts, about 75,000 people
were successfully evacuated prior to the big eruption, greatly lowering the number of
victims.

Challenges and Future Prospects

While remote sensing and GIS offer substantial benefits, challenges persist:

» Data Integration: It can be difficult to combine data from many sources and formats;
standards and interoperability are necessary to guarantee a smooth integration.

» Technical Expertise: Because using these technologies effectively requires specific
knowledge, disaster management experts must continue their training and capacity-
building.

In the future, developments in machine learning and artificial intelligence (Al) should
improve the potential of GIS and remote sensing. By enhancing predictive modeling,
automating data processing, and enabling real-time decision-making, these technologies can
increase disaster resilience.

Conclusion

The way that authorities plan for, respond to, and recover from disasters has been completely
transformed by the use of remote sensing and GIS into disaster management procedures.
These technologies are essential for preventing the negative impacts of disasters on people,
property, and the environment by delivering precise, immediate, and actionable information.
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