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INTRODUCTION

Natural disasters such as floods, droughts, hurricanes,
cyclones and earthquakes are increasing in frequency and
intensity due to climate change and environmental
degradation (WMO, 2021; CRED, 2022). Rising global
temperatures, changes in rainfall patterns and extreme
weather events are altering ecosystems and increasing the
vulnerability of human populations to disasters. India is
considered one of the most disaster-prone countries in the
world, with frequent flooding, cyclones, heat waves and
earthquakes affecting millions of people annually (National
Disaster Management Authority, 2023). While the immediate
consequences of disasters include mortality, displacement
and destruction of infrastructure, secondary public health
crises often emerge in the aftermath. Disruptions to
sanitation systems, contamination of drinking water and
displacement of populations into overcrowded shelters create
favorable conditions for the spread of infectious diseases.
Several outbreaks following disasters have been documented
in India, including leptospirosis after the Kerala floods,
vector-borne disease threats in Gujarat, waterborne disease
outbreaks in Odisha and increased Japanese encephalitis
incidence in Assam.

Globally, disasters have also triggered significant
health emergencies. For example, the 2010 Haiti earthquake
displaced more than 1.5 million people and led to major
disease outbreaks due to damaged sanitation infrastructure
and limited access to clean water (DesRoches et al., 2011).
These events highlight the close relationship between
environmental disruption and disease emergence. This article
reviews the mechanisms through which natural disasters
increase the risk of zoonotic disease transmission and
discusses preparedness and response strategies within a One
Health framework.
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Natural Disasters and Health Impacts

Natural disasters have both direct and indirect
impacts on public health. Hydrological disasters
such as floods and heavy rainfall frequently
contaminate drinking water sources, spread
pathogens and increase exposure to disease-
causing organisms (Liang & Messenger, 2012).
Floodwaters can carry human and animal waste,
chemicals and microbial pathogens, making
water unsafe for consumption.

Meteorological disasters such as cyclones and
storms can severely disrupt healthcare systems,
damage hospitals and interrupt disease
surveillance programs. These disruptions often
delay diagnosis and treatment, allowing
infectious diseases to spread more rapidly among
affected populations (Kouadio et al., 2012).
Climate change further influences infectious
disease patterns by altering vector distribution,
breeding habitats and pathogen survival rates
(Semenza & Menne, 2009).

Global disaster trend analyses indicate a steady
increase in disaster frequency and associated
health burdens, particularly in low- and middle-
income countries where healthcare infrastructure
may already be limited (CRED, 2020).
Mechanisms Linking Disasters to Zoonotic
Outbreaks

Several interconnected mechanisms contribute to
the emergence and spread of zoonotic diseases
following natural disasters:

Population displacement and overcrowding:
Disasters often force communities to move into
temporary shelters where overcrowding, poor
sanitation and limited healthcare services
facilitate disease transmission. For example, a
42% increase in diarrheal infections was reported
among refugees displaced by the Pakistan
earthquake (WHO, 2005).

Environmental disruption:

Natural disasters disturb ecological systems and
wildlife habitats, which can alter host-pathogen
dynamics. Climate phenomena such as EI Nifio
can increase rainfall and rodent populations,
which have been associated with hantavirus
outbreaks (Rodriguez et al., 1998).

Water contamination:
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Flooding and storm surges frequently
contaminate drinking water sources with
pathogens originating from sewage, livestock
and wildlife. Hurricanes and flooding events
have been shown to significantly increase the
risk of infectious disease outbreaks in affected
communities (Diaz, 2005).
Increased human-animal interaction:
Disasters may force wildlife, livestock and
rodents into closer proximity with human
populations as habitats are destroyed or flooded.
Flood events, for example, increase exposure to
leptospira bacteria present in contaminated soil
and water, thereby increasing leptospirosis
transmission risks (Munoz-Zanzi et al., 2020).
Major Post-Disaster Zoonotic Threats
Waterborne Diseases
Waterborne diseases are among the most
common public health problems following floods
and other hydrological disasters. Floodwaters
frequently contaminate drinking water supplies
and damage sanitation infrastructure, leading to
outbreaks of diarrheal diseases.

e More than 28,000 cases of acute diarrheal
illness were reported following floods in
Ernakulam, India (IDSP, 2018).

e El Nifio-associated flooding in Kenya
resulted in widespread diarrheal disease
outbreaks due to poor sanitation and
contaminated water supplies (Okaka &
Odhiambo, 2018).

e In Pakistan earthquake relief camps, a 42%
increase in diarrheal infections was reported
due to overcrowding and limited sanitation
facilities (WHO, 2005).

These outbreaks demonstrate the importance of

maintaining safe water and sanitation systems

during disaster response.

Vector-Borne Diseases

Natural disasters often create ideal conditions for

vector breeding. Standing water left after floods

provides breeding sites for mosquitoes, while
disruptions to vector control programs allow
vector populations to increase rapidly. Climate
variability and flooding events have been
associated with increased risks of zoonotic
diseases transmitted by wvectors such as



lf"\

rAgrospheres:

mosquitoes and ticks (Lynch & Shaman, 2023).

Several studies have documented significant

health impacts from flood-related vector

proliferation in affected populations (Hassan et
al.,, 2011). Evaluations of vector control
programs emphasize the need for sustained
mosquito control efforts following disasters

(Quintanilla et al., 2022).

Rodent-Borne Diseases

Rodent populations are often displaced during

floods and other disasters, leading to increased

human contact with rodent-borne pathogens.

Poor waste management and damaged

infrastructure further increase rodent activity in

affected areas.

e More than 500 cases of leptospirosis were
reported following the Kerala floods
(Sugunan et al., 2020).

e Environmental contamination and poor waste
management practices can significantly
increase disease transmission risks in
disaster-affected areas (Brown & Murray,
2013; Choudhary et al., 2023).
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Rodent control and environmental sanitation
therefore play a crucial role in reducing zoonotic
disease risks after disasters.

Preparedness and Response Strategies

The One Health approach recognizes that

human, animal and environmental health are

interconnected. Effective prevention and control
of zoonotic diseases require coordinated efforts
across these sectors.

e Human health: Strengthening disease
surveillance systems, ensuring healthcare
access and promoting public awareness about
disease prevention.

e Animal health: Monitoring livestock and
wildlife diseases, conducting vaccination
programs where applicable and tracking
vector populations.

e Environmental health: Maintaining safe
water systems, improving waste management
and protecting ecosystems that influence
disease transmission.

* Surveillance . + Vector control
* Healthcare fost disaster * Disease monitoring
* Awarengss 200ffGses Control * Animal welfare
Human ——  Animal
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+ (Climatefactors
* Natural resources

Risk Assessment and Preparedness

Effective  disaster  preparedness  requires
comprehensive risk assessments that identify
vulnerable populations, high-risk geographic
areas and potential disease threats. Strengthening
healthcare infrastructure, ensuring vaccine
availability, improving sanitation systems and
establishing emergency response plans are
essential components of preparedness (National
Disaster =~ Management  Authority,  2023).
Preparedness also includes training healthcare
workers, improving laboratory capacity and
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establishing communication networks to rapidly
share disease information during emergencies.
Early Warning and Surveillance

Early warning systems that integrate
meteorological data with disease surveillance can
significantly improve outbreak prediction and
response. Monitoring rainfall patterns, flooding
events and temperature changes can help identify
conditions favorable for disease outbreaks
(Kouadio et al., 2012). Real-time disease
surveillance systems allow health authorities to
detect outbreaks early and implement targeted
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interventions such as vaccination campaigns,
vector control and public health advisories.
WASH, Vector and Rodent Control

Ensuring access to safe drinking water, sanitation
and hygiene (WASH) is one of the most critical
interventions in disaster-affected areas (Liang &
Messenger, 2012). Emergency water treatment,
distribution of hygiene supplies and restoration
of sanitation infrastructure can significantly
reduce disease transmission. Environmental
management strategies such as removing
stagnant water, improving waste disposal and
implementing integrated pest management
programs are also essential for controlling
vectors and rodent populations (Quintanilla et al.,
2022; Brown & Murray, 2013). Community
education programs can further help reduce
exposure to zoonotic pathogens.

CONCLUSION

Natural disasters are becoming increasingly
frequent and severe due to climate change and
environmental degradation (WMO, 2021; CRED,
2022). In addition to causing immediate
destruction and displacement, these events create
conditions that facilitate the emergence and
spread of  zoonotic  diseases  through
environmental disruption, contaminated water
supplies, increased human-animal interaction and
weakened public health systems. Adopting a One
Health approach that integrates human, animal
and environmental health strategies is essential
for effective disaster preparedness and response.
Strengthening surveillance systems, improving
WASH infrastructure, implementing vector and
rodent control programs and promoting
community engagement can significantly reduce
the burden of post-disaster zoonotic outbreaks.
Building resilient health systems will be critical
for protecting wvulnerable populations and
improving global disaster preparedness in the
future.
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