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ABSTRACT

The livestock sector plays a crucial role in the economy and food security of many countries, including
India, where livestock farming is integral to rural livelihoods. However, natural disasters such as
floods, droughts, earthquakes, and wildfires pose significant risks to livestock, leading to economic
losses and disruptions in the agricultural economy. Geographic Information System (GIS) technology
has emerged as a powerful tool in disaster management, providing spatial data and analytical
capabilities to better understand, predict, and respond to such disasters. This article explores the
potential applications of GIS in enhancing the resilience and recovery of livestock in India during
crisis situations. It examines how GIS can be utilized for livestock risk assessment, early warning
systems, evacuation planning, damage assessment, and recovery management. By reviewing
relevant literature and case studies, this article underscores the importance of integrating GIS in

livestock disaster management strategies to mitigate risks and improve recovery outcomes.
INTRODUCTION

In India, livestock farming is an essential component of the agricultural sector, providing sustenance
and income for millions of rural families. However, livestock are highly vulnerable to the impacts of
natural disasters, including floods, droughts, and cyclones. In recent years, climate change has
exacerbated the frequency and intensity of these disasters, posing an even greater threat to
livestock populations. Effective disaster management is crucial to minimizing livestock losses and

ensuring the continued resilience of farming communities.

Geographic Information System (GIS) technology offers valuable solutions in managing disaster
risks by providing spatial data and tools to analyze, visualize, and predict the impacts of natural
hazards on livestock. GIS can help identify disaster-prone areas, plan for livestock evacuation,

assess post-disaster damage, and facilitate recovery operations. This article delves into how GIS can
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be effectively applied to disaster management for livestock in India, offering a comprehensive

overview of its current and potential applications.

LITERATURE REVIEW

1.

GIS and Disaster Management in India Disaster management in India has evolved
significantly over the past few decades. With frequent occurrences of natural disasters such
as floods, cyclones, and droughts, the Indian government and various organizations have
increasingly adopted GIS technology to enhance disaster preparedness and response.
According to a study by Singh et al. (2018), GIS has been instrumental in flood risk mapping,
early warning systems, and resource management during natural disasters. However, while
GIS is widely used for general disaster management, its specific application to livestock

management remains underexplored.

GIS in Livestock Risk Assessment In the context of livestock, GIS has been utilized to map
and assess the vulnerability of animals to natural hazards. A study by Tiwari and Pandey
(2017) examined the use of GIS in identifying flood-prone areas in Uttar Pradesh, one of
India’s major livestock farming regions. The researchers developed a vulnerability index based
on factors such as livestock density, grazing areas, and proximity to flood-prone zones,

providing a tool for targeted disaster mitigation and response.

GIS for Early Warning Systems Early warning systems are critical in disaster management,
and GIS plays a pivotal role in enabling timely interventions. In India, initiatives such as the
National Cyclone Risk Mitigation Project (NCRMP) have integrated GIS to develop early
warning systems for coastal areas, which are home to a large number of livestock. Using GIS,
authorities can predict cyclonic events, map affected regions, and disseminate warnings to
farmers in advance, allowing them to take protective measures for their animals (Chakraborty
& Meena, 2019).

Post-Disaster Livestock Damage Assessment Using GIS Accurate and rapid damage
assessment is essential for effective recovery efforts after a disaster. GIS has been widely
used for damage assessment in infrastructure and human populations, but its application to
livestock is emerging. A case study in Kerala post-2018 floods demonstrated how GIS could
be used to assess livestock losses, providing valuable information for relief distribution
(Govindasamy et al., 2020). By using satellite imagery and ground surveys, GIS tools were

employed to estimate livestock casualties and damage to grazing lands.

GIS in Livestock Evacuation Planning Livestock evacuation during disasters is a complex
logistical challenge. GIS can help identify the safest and most efficient routes for livestock
evacuation, minimizing transportation delays and ensuring the animals' safety. A study by
Sharma and Kumari (2016) emphasized the importance of GIS in creating evacuation plans
for livestock in flood-prone areas of Bihar, recommending the integration of GIS tools with

disaster management plans.
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DISCUSSION
GIS for Vulnerability Mapping

One of the primary applications of GIS in livestock disaster management is the mapping of vulnerable
areas. GIS allows for the integration of various layers of data, such as climate patterns, topography,
and population density, to create vulnerability maps. In India, where a significant portion of livestock
is concentrated in flood-prone, drought-prone, and coastal regions, GIS can provide critical insights

into the areas that need immediate attention during a disaster.
Early Warning Systems

GIS can significantly enhance the effectiveness of early warning systems by providing real-time data
on impending disasters. For instance, combining weather forecasts, satellite data, and GIS can
enable livestock farmers to receive timely alerts about floods, droughts, or cyclones. These systems

can also provide recommendations for the safe relocation of animals to minimize loss.
Livestock Loss and Recovery Assessment

Post-disaster assessment is vital to gauge the extent of losses and plan for recovery. GIS tools,
combined with remote sensing technologies, can be used to monitor livestock movement, health,
and grazing conditions during and after a disaster. This data can help identify areas where livestock
are at risk of disease outbreaks or malnutrition and prioritize recovery efforts such as fodder

distribution and veterinary care.
Evacuation Planning

Evacuating livestock in a disaster requires precise planning. GIS can help identify the most efficient
routes, evacuation centers, and transport logistics, reducing stress on animals and ensuring a

smoother evacuation process.
Challenges and Opportunities

1. Data Availability and Quality One of the key challenges in using GIS for livestock disaster
management in India is the availability and quality of data. Accurate data on livestock
populations, land use, and disaster risks is essential for effective GIS-based decision-making.
The lack of comprehensive and up-to-date data in some rural areas can hinder the

implementation of GIS solutions.

2. Technical Capacity The successful application of GIS in disaster management requires skilled
personnel who can analyze and interpret spatial data. There is a need for training and capacity
building among disaster management professionals, agricultural extension officers, and

farmers to effectively use GIS tools.

3. Integration with Existing Disaster Management Systems For GIS to be effective, it must
be integrated into the existing disaster management frameworks. In India, while GIS is used
in various sectors, its integration with livestock disaster management systems is still limited.
Collaborative efforts between government agencies, research institutions, and local

communities are essential to create comprehensive disaster management strategies.
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CONCLUSION

GIS technology holds immense potential in enhancing the resilience and recovery of livestock in

disaster-prone areas of India. From vulnerability mapping and early warning systems to post-

disaster damage assessment and evacuation planning, GIS can provide invaluable insights for more

effective disaster management. However, its successful implementation requires overcoming

challenges related to data availability, technical capacity, and system integration. With the right

investments in infrastructure and training, GIS can play a transformative role in protecting livestock,

ensuring the sustainability of farming communities, and reducing the socio-economic impacts of

natural disasters.
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