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Climate change is increasingly recognized as a significant driver of ecological and epidemiological shifts 
in infectious diseases. This perspective article examines the potential impact of climate change on 
influenza virus transmission dynamics, including its influence on the seasonality of epidemics, the 
geographic distribution of animal reservoirs, and the potential for increased interspecies transmission 
events. We explore the complex interplay between temperature, humidity, precipitation patterns, and 
host behavior in shaping influenza virus ecology and discuss the implications for public health 
surveillance and preparedness in a changing climate. 
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 Introduction 
Climate change, characterized by rising global temperatures, altered 
precipitation patterns, and more frequent extreme weather events, is 
exerting profound effects on ecosystems and human societies worldwide. 
Emerging evidence suggests that these environmental changes can also 
significantly impact the epidemiology of infectious diseases, including 
influenza. Understanding how climate change may influence the 
transmission dynamics of influenza viruses is crucial for anticipating 
future disease patterns and developing effective public health 
interventions. This perspective article will explore the potential 
mechanisms through which climate change can alter the seasonality, 
geographic distribution, and zoonotic potential of influenza viruses. 

Influence on seasonality 

• Influenza exhibits a distinct seasonal pattern in temperate 
regions, typically peaking during the winter months. While the 
exact mechanisms driving this seasonality are complex and 
multifactorial, environmental factors such as temperature and 
humidity are believed to play a significant role. 

• Temperature and humidity: Lower temperatures and lower 

humidity levels, characteristic of winter in temperate climates, 
have been shown to favor influenza virus survival and 
transmission. The virus capsid may be more stable and remain 
infectious for longer periods in cold, dry air. Furthermore, lower 
humidity can lead to smaller respiratory droplets that can 
remain airborne for longer distances, facilitating transmission. 
Climate change-induced increases in average temperatures and 

altered humidity patterns could potentially disrupt this 
traditional seasonality. Warmer winters might lead to a 
shortening or blunting of the influenza season, or even shifts in 
the timing of peak activity. Conversely, more extreme and 
unpredictable weather patterns could lead to unusual or 
prolonged influenza activity outside the typical winter months. 

• Host behavior: Human behavior also contributes to influenza 

seasonality. Increased indoor crowding during colder months 
facilitates close contact and respiratory droplet transmission. 
Changes in seasonal weather patterns due to climate change 
could alter these behavioral patterns, potentially influencing 
transmission rates and seasonality. 

Impact on animal reservoirs and zoonotic transmission 

Climate change can also indirectly influence influenza transmission 
dynamics by affecting the ecology and behavior of animal reservoirs, 
particularly wild birds.  

• Migration patterns: Rising temperatures and altered habitat 

availability can shift the migration patterns of avian species, 
which are the primary natural reservoirs for most influenza A 
viruses. These shifts could lead to changes in the geographic 
distribution of different influenza subtypes and potentially 
increase the interaction between wild birds, domestic poultry, 
and humans in new areas, raising the risk of zoonotic spillover 
events. 
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• Viral shedding and survival: Environmental temperature 

and humidity can also influence the duration and magnitude of 
viral shedding in infected birds and the survival of the virus in 
the environment. Changes in these factors due to climate 
change could alter the efficiency of transmission within avian 
populations and the potential for environmental 
contamination. 

• Intermediate hosts: Climate change could also impact the 

distribution and abundance of intermediate hosts, such as 
swine, which can play a crucial role in the reassortment of avian 
and mammalian influenza viruses. Changes in agricultural 
practices or environmental conditions driven by climate change 
could alter the interface between these intermediate hosts and 
both avian reservoirs and human populations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

Climate change has the potential to significantly alter the transmission 
dynamics of influenza viruses by influencing seasonality, the 
geographic distribution of animal reservoirs, and the risk of zoonotic 
spillover. Understanding these complex interactions is crucial for 
developing effective public health strategies to protect against future 
influenza epidemics and pandemics in a changing climate. Integrating 
climate data into influenza surveillance and predictive models, 
adopting a "One Health" approach, and implementing adaptive public 
health interventions are essential steps in preparing for the challenges 
posed by the interplay between climate change and influenza virus 
ecology. Continued research at the intersection of climate science and 
virology is vital for informing proactive and effective public health 
responses. 


