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Abstract  Addressing climate change has emerged as a top priority on the global agenda, exerting profound and 
multifaceted impacts on both human and animal health. Anthropogenic climate change poses a significant threat to 
biodiversity by degrading ecosystems upon which all species on Earth depend for survival. In recent years, the rate 
of ecosystem degradation has accelerated, surpassing earlier projections. These adverse effects extend beyond 
human populations, impacting domestic animals, wildlife, and the broader environment. Since the early 2000s, the 
One Health approach has gained prominence, underscoring the necessity of collaboration across human, animal, and 
environmental health disciplines. Veterinary Public Health has played a pivotal role in advancing this 
interdisciplinary framework to address the complex interconnections between climate change and health. The rising 
number and intensity of climate events conditions, including floods, prolonged droughts, and heatwaves, have 
disrupted ecological equilibrium, facilitated the spread of infectious diseases, and forced the displacement of both 
humans and animals. This review uniquely examines ecosystem degradation driven by climate change and explores 
mitigation strategies through the integrated lens of Veterinary Public Health and the One Health approach. It 
underscores the critical need for a coordinated, transdisciplinary response to build climate-resilient health systems. 
The review highlights the importance of collaborative action at local, national, and global levels, aligning efforts 
with One Health principles. Enhancing early warning systems, developing climate-resilient health infrastructure, and 
fostering interdisciplinary education are essential for strengthening One Health initiatives in the context of a 
changing climate. 
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1. Introduction 

Human-induced climate change has been gradually 
progressing since the Industrial Revolution era, resulting 
in serious adverse consequences for human, animal, and 
environmental health. The drivers of climate change (CC) 
that are interrelated with the degradation of terrestrial, 
marine, and aquatic ecosystems, biodiversity loss, and the 
health, livelihoods, and wellbeing of humans and animals 
are all well documented [1,2]. Recent evaluations from the 
Intergovernmental Panel on Climate Change confirm that 
these changes are accelerating, disproportionately 
affecting vulnerable communities and ecosystems [3]. 
Hence, there is an urgent need for all the public health 
veterinarians to understand the drivers behind the 
changing environmental scenario. Veterinary Public 
Health (VPH) has provided leadership in the new field of 
One Health, aiming to identify sustainable and effective 

solutions to complex and interconnected human, animal, 
and environmental health problems [4]. This solution can 
help society to mitigate and adapt with the concerted 
efforts of health and environmental disciplines [5,6,7]. 
Moreover, recent work emphasizes the role of 
veterinarians in climate-sensitive disease surveillance, 
disaster preparedness, and antimicrobial stewardship [1,8]. 
It is critical that, in addition to the knowledge of public 
health veterinarians, they also have the expertise to detect, 
diagnose, and treat adverse conditions caused by climate 
change [6]. Additionally, the World Organization for 
Animal Health (WOAH) has highlighted the connections 
between climate change and the changing patterns of 
infectious diseases, as well as the impact on veterinary 
services [5]. Emerging interdisciplinary frameworks call 
for improved education and policy alignment across 
sectors to build climate-resilient veterinary health systems 
[9,10]. This review highlights alarming trends of climate 
change on human, animal and environmental health and is 
a call to initiate action at the earliest. 
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2. Literature Review 

2.1. Ecosystem Degradation  
The human population is growing and is expected to 

reach 9 to 10 billion by 2050 [11]. To meet the energy 
demands for societal development and the nutritional 
needs of such a vast population, the world has still been 
largely dependent on fossil fuels. That dependence has 
unfortunately increased greenhouse gases like carbon 
dioxide, methane and nitrous oxide in the Earth’s 
atmosphere. As of 2020, the Earth’s average surface 
temperature has increased by 1.1°C, and by 2030, it is 
expected to surpass 1.5°C at current emission levels [12]. 
Prompt mitigation efforts are crucial, as failing to reach 
net-zero carbon emissions by 2030 could cause 
irreversible harm to vulnerable ecosystems. Oceans have 
warmed because of the absorption of higher carbon 
dioxide levels resulted in increase in the occurrence of 
extreme weather events, including tornadoes, hurricanes, 
thunderstorms, lightning, wildfires, severe droughts, 
flooding, and snowfall. These are all serious threats to 
human, animal, and environmental health that may exceed 
society's adaptive capacity. Climate change is believed to 
be a contributing factor to the increase in lightning and 
thunderstorms. Excessive heat and moisture are two basic 
ingredients for a thunderstorm. Deaths due to lightning are 
increasing and are more likely to occur in the afternoon. 
Rural populations (farmers, cattle grazers, jungle hunters) 
are found to be mostly victimized. Plantation of tall trees 
(e.g., coconut, palm tree) acts as a natural barrier to 
lightning. Recently, mobile-based early warning systems 
have been tested to monitor lightning activity and deliver 
GPS-based alerts to prevent fatalities [13]. 

Rivers have been dammed for hydroelectricity, water 
reservoirs for irrigation, and also to transport crops to 
ports or elsewhere through canals, for recreational 
purposes, and as a drinking water supply. These dams 
have also caused increased river water temperatures 
downstream, disrupting riverine habitats which are critical 
for the reproduction and survival of many wildlife species 
[14]. Elevated water temperatures and altered flows can 
also promote the spread of aquatic diseases, further 
threatening biodiversity. To supply food for the growing 
human and livestock population, large-scale deforestation 
is occurring. Forests shield humans from dangerous 
pathogens. Deforestation can have many adverse impacts, 
including habitat destruction for wildlife, which can 
exacerbate climate change. As tropical forests are 
destroyed, animals and birds that carry diseases come into 
closer contact with humans, giving pathogens prime 
opportunities to evolve and spill over to new hosts. Recent 
zoonotic disease emergence patterns confirm this 
association. Due to deforestation, bat colonies have 
declined in jungle habitats; they have mostly resettled in 
and around human habitations. Bats possess a robust 
immune system, and pathogens have minimal or no 
impact on them. Bats are recognized as natural reservoirs 
of several RNA viruses including Marburg Virus, Hendra 
Virus, Nipah Virus, Ebola Virus, MERS-CoV, SARS-
CoV-2, SARS-CoV, and others [15]. Climate change 
influences the transmission patterns and geographic spread 
of vector-borne diseases, including zoonotic infections, by 

altering the replication dynamics and distribution of 
pathogens, vectors and animal hosts [16]. The key factors 
affecting the emerging and re-emerging zoonotic diseases 
are as shown in Figure 1. 

 

Figure 1. Interrelationship between humans, animals, vectors and 
environment within the One Health Framework [17] 

There is also physical and chemical degradation of soil, 
making it gradually infertile (soil depletion). Rivers are 
increasingly polluted by chemical fertilizers, pesticides, 
industrial waste, heavy metals, plastic contaminants, and 
other pollutants [18]. Moreover, improper disposal of 
pharmaceuticals and waste from medical and veterinary 
sources worsens environmental contamination and 
promotes the spread of antimicrobial resistance [19]. 
Research indicates that inadequate waste management has 
contributed to increasing levels of antibiotic residues in 
aquatic environments, posing a threat to both ecosystem 
health and public safety [20]. All these factors accelerate 
the extinction of many marine and terrestrial species, 
endangering biodiversity and ecosystems that are vital to 
the health of humans, animals, and the environment [21]. 

2.2. Why Climate Change is Veterinary 
Human Health Issue?  

Existing veterinary education has primarily focused on 
protecting the health of food-producing animal 
populations to help meet the nutritional needs of both 
global human and animal populations. However, the 
global decline of certain insects, birds, and other animal 
pollinators, which are impacted by climate change (CC), is 
threatening global food production and food security [22]. 
Extreme heat due to global warming is causing higher 
rates of heat-related and cardiovascular morbidity and 
mortality in humans [3, 23] and animals that would not 
occur from other causes alone. Industrial emissions and air 
pollution from wildfires pose a significant risk factor for 
asthma, allergies, respiratory, and cardiovascular diseases 
in humans, and have detrimental impacts on animal health 
[24,25,26]. Many animals act as “sentinels,” providing 
warning information to humans about zoonoses and 
pollution-related human illness [1,27]. The One Health 
approach is beneficial for identifying “shared risks” to 
humans and animals from environmental health hazards or 
zoonotic agents associated with bioterrorism. Increased 
ecological temperature expands the range of arthropod-
borne diseases like malaria, dengue, Chikungunya, 
Hantavirus, Lyme disease and leishmaniasis [28]. In 
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addition, hot climates trigger climate-sensitive  
disease outbreaks like cholera, diarrheal diseases, 
cryptosporidiosis, campylobacteriosis, and leptospirosis 
[29]. The increased rise of sea level with environmental 
degradation is often leading to civil conflict and the forced 
relocation of coastal human populations with their animals; 
thereby threatening their physical and mental health, 
livelihoods, and cultural well-being [30]. In such climate-
related emergencies, public health veterinarians have 
worked with other health professionals to provide rescue, 
recovery, and relief to people and animals exposed to 
extreme temperatures, floods, droughts, wildfires, famine, 
etc., and unhealthy environmental conditions [31]. 

2.3. Added Value of One Health to Reduce 
Effect of Climate Change (CC)  

The climate change is superposed by demographic, 
socio-economic, environmental, and landscape changes 
[32]. The One Health strategy emphasizes safeguarding 
the well-being of humans, animals, and the ecosystem 
against potential hazards. Integrated approaches through 
One Health save human and animal lives and reduce the 
overall costs incurred separately. For instance, the human 
health advantages from controlling brucellosis in 
Mongolia do not outweigh the expenses associated with 
large-scale livestock vaccination aimed at preventing the 
disease in humans. But, if all the benefits of animal 
vaccination against brucellosis are summed up, the 
societal benefits of livestock mass vaccination are three 
times higher than the intervention cost [33]. Another 
example is joint human and animal vaccination services 
for people living in remote, hilly areas, providing mobile 
herders or pastoralists with access to healthcare facilities 
for everyone, while saving financial resources by sharing 
the transport cost and cold chain [34]. The synergistic 
animal and human surveillance of West Nile Virus (WNV) 
in Italy shows savings of one million euros, as compared to 
separate sectoral disease surveillance [35]. Similar savings 
can be expected from food-borne zoonoses like 
salmonellosis, campylobacteriosis; integrated benefits were 
found in European countries like Belgium, Switzerland, and 
also in New Zealand [36]. Even when the laboratory 
infrastructure is common or shared, savings can also be 
achieved. The World Bank estimates a saving of 26% of the 
operation cost of the Canadian Science Centre in Winnipeg, 
hosting laboratories for both human and animal highly 
contagious infections under one roof.  A 2022 study further 
confirms that intersectoral collaboration under the One 
Health framework in East Africa significantly reduced costs 
associated with zoonotic outbreak responses and improved 
surveillance efficiency [37]. 

Arctic regions are particularly vulnerable to zoonotic 
diseases, while mountains and drylands are also 
recognized as hotspots affected by climate change. In 
semi-arid and highland areas, villagers keep livestock for 
their livelihood and food security [38]. In many African 
countries (like Ethiopia, Mali), droughts kill significantly 
more livestock than humans, with disastrous consequences 
in milk-based dietary systems [39], increasing the risk of 
malnutrition. Heat stress affects livestock and agricultural 
produce by reducing yield and growth, leading to 
increased mortality [40]. Namibia faced acute food 

insecurity during April to June 2024 due to the impact of 
El Niño on the production of crops and livestock affecting 
an estimated 48% of the population (nearly 1.4 million) of 
the country. In southern Africa, El Niño is associated with 
drought, erratic rainfall, and high temperatures, resulting 
in water scarcity, limited food availability leading to poor 
pasture and water deficits that negatively impacted 
livestock production [41]. In view of the hunger crisis, the 
Namibian government announced a controversial plan to 
cull 723 wild animals including 83 elephants, 30 hippos, 
100 eland, 60 buffaloes, 50 impalas, 100 wildebeests, and 
300 zebras to feed the starving population, as well as to 
reduce the risk of human–wildlife conflict [42]. However, 
recent findings cautioned that such wildlife culling could 
unintentionally increase zoonotic disease risks and disrupt 
ecological balances [43]. To alleviate food shortages, such 
culling of wild animals could unwittingly increase the 
spread of zoonotic infections, and to mitigate those public 
health hazards, the One Health approach is essential. 

Mongolia is facing rising impacts of climate change, 
which threaten communities and livestock. Dzuds are 
severe droughts followed by harsh winters that disrupt 
herders’ livelihoods. These conditions often result in high 
livestock mortality due to malnutrition and exposure to 
extreme cold. This situation affects herders’ livelihoods, 
often pushing them into cycles of poverty and 
socioeconomic hardship. Over the past decade, Mongolia 
has experienced six dzuds, including one in 2024 [44]. 
Following the drought in summer 2023 and subsequent 
heavy snowfall in 2024, grazing land in Mongolia was 
virtually non-existent. Consequently, about 5.2 million 
livestock died, and more than 300,000 nomadic herders 
faced hardships. One-third of Mongolians are nomads who 
rely on farming. This is a human health, animal health, and 
environmental health issue, and the UN is providing urgent 
humanitarian support to ensure access to critical services.  

The three burning challenges are: managing carcasses 
of dead livestock to prevent the outbreak of infectious 
diseases; improving the health and welfare of herders to 
facilitate recovery and addressing the increased risk of 
flash floods in many areas. Implementing carcass disposal 
protocols and safe sanitation under One Health 
frameworks are necessary to avoid secondary disease 
outbreaks in pastoralist settings. Here, the integrated One 
Health Approach to safe Water, Sanitation, and Hygiene 
(WASH) is essential. 

2.4. WASH (Water, Sanitation and Hygiene)  
Safe water, environmental sanitation, and hygiene are 

the most integral parts of the One Health approach. 
Climate change leads to high rainfall, causing wash-off of 
human and animal excreta containing zoonotic pathogens 
from manure-fertilized fields or open defecation to surface 
and drinking water sources, which will potentially 
increase disease outbreaks, pollute the environment, and 
spread antimicrobial resistance. Natural calamities, such 
as hurricanes and floods, have been linked to the 
emergence of leptospirosis, which necessitates a closer 
examination of the animal reservoirs [45]. Climate change 
and diarrheal diseases are often interrelated [47]. There is 
also an increased occurrence of non-cholera vibriosis in 
humans [48]. Besides infectious diseases, there are high 
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levels of mercury and persistent organic contaminants in 
terrestrial and aquatic ecosystems, which are concerning 
for human reproductive health [49]. Safe procedures of 
animal and human excrement recycling and composting, 
controlling animal movements, promoting hand washing, 
creating safe child spaces in households and domestic 
environmental hygiene are the major approaches to reduce 
infection risk. These trans disciplinary approaches are an 
integral part of One Health. 

2.5. Climate Change and Wild-life  

2.5.1. Loss of Habitat  
Global warming, in terms of rising temperatures, affects 

food, flora, water and many other aspects. Climate change 
has altered the practice of farming and the use of land, 
resulting in increased competition for food resources 
among animals and humans. This often creates a conflict 
of resources. Ecosystems may become uninhabitable for 
certain animals are pushed to migrate beyond their natural 
habitats in search of food and suitable conditions, leading to 
disruptions and animal death. Rising ambient temperature is 
a hallmark of climate change. Heat exposure is a significant 
cause of stress, causing mortality for livestock, wildlife, 
pets, and sporting animals. During 2019-20, a large number 
of native mammals, birds, and reptiles were displaced, 
injured, or died in bushfires in Australia [50]. If habitat loss 
due to global warming or human encroachment 
(deforestation) and poaching continues, Africa’s elephant 
could be extinct in the next 40 years [51]. Billions of 
Wildlife animals (Koalas, Kangaroos etc.) were already 
displaced from their usual habitat in Australia. Only through 
the One Health approach, we can safeguard human health 
and promote harmony.  

2.5.2. Human-wildlife Conflict (HWC)  
This conflict arises when animals pose a recurring 

threat to people's livelihoods, leading to retaliation against 
that species. Habitat loss due to CC invites human-wildlife 
conflict. As ecosystems change, human and wildlife roam 
farther in search of food, water and resources. This often 
results in devastating consequences for the affected 
animals. Earlier in this review article, human-wildlife 
conflict is discussed elsewhere. Leopards, cheetahs, jaguars, 
and tigers occasionally prey on livestock, disrupting local 
livelihoods and provoking retaliatory killings, which further 
threaten these already vulnerable wildlife populations. 
Monkey menace is particularly experienced in urban areas, 
where crop raiding by ungulates and wild pigs, as well as 
depredation by elephants, is common. Hence, there is a rise 
in sudden encounters with wild animals. CC and HWC are 
both challenging for biodiversity conservation and the well-
being of humans in the Anthropocene. Hence, a collaborative 
approach involving the forest, veterinary, agricultural, and 
public health sectors is necessary to mitigate the problem. 
The Worldwide Fund for Nature (WWF) focuses on 
protecting specific endangered species, including pandas, 
whales, rhinos, and marine life. Turtles, primates, polar 
bears, and big cats to sustain other species [52]. 

2.5.3. Extinction Risk  
The challenges above could lead to the extinction of 

many animals. With ocean habitats in flux due to CC, 
marine species are among the most affected. The ocean 
absorbs significant heat and carbon dioxide, leading to 
warming and other changes in the marine environment 
acidification. Acidification can make it harder for marine 
animals to build and maintain their shells and skeletons, 
while warming can cause coral reefs to bleach and die, 
ultimately paving the way for extinction. All these have 
cascading effects on the entire ecosystem. With an 
estimated population of only 360 remaining, the North 
Atlantic right whale teeters on the edge of extinction 
mainly due to human-induced impacts Viz. Entanglement 
in fishing gear, vessel strikes coupled with CC [53]. The 
speed of climate change is breakneck. Due to this rapid 
change, especially cold-blooded animals may struggle to 
find a suitable habitat. CC is threatening to reduce the 
population of penguins and polar bears, alteration in the 
sex ratios for sea turtles in the Caribbean. Warmer 
temperatures produce more female turtle offspring than 
male [54]. The adverse effects of climate change on flora 
and fauna within specific ecosystems affect the 
livelihoods of nature-dependent communities, particularly 
in Africa. Therefore, besides decreasing emissions of 
greenhouse gases, practices such as apiculture and assisted 
migration to designated eco-sensitive zones protected 
under stringent legislation can help mitigate extinction 
risks and support the conservation of flora and fauna 
within a One Health framework.  The extinction of a 
species is not always related to climate change, but the 
collapse of a population may be intertwined with 
environmental degradation vis-à-vis ecosystem pollution. 
An elaborate discussion is beyond the scope of this write-
up. One such example is the extinction of the vulture 
population in the Indian subcontinent, which is due to 
inadvertent poisoning from diclofenac used as an NSAID 
in livestock, and this represents the fastest decline in 
population among any bird species in recorded history. 
Vultures were once widespread in India, playing a vital 
role in maintaining ecological balance by scavenging 
livestock carcasses and helping control human health risks 
diseases. However, the rise in the use of diclofenac in the 
1990s for livestock treatment led to a sharp decline in the 
vulture population. In 2006, the Government of India 
(GOI) banned the use of diclofenac. The flesh of dead 
livestock containing diclofenac causes kidney failure in 
vultures. Within a decade, Indian vulture populations 
came down from 50 million to just a couple of thousand 
[55]. This near extinction of the vultures across India led 
to the spread of pathogenic organisms from an excess of 
carcasses, killing more than half a million people from 
2000 to 2005 [56]. Even when vultures reached their 
collapsed population during 2000 to 2005, human 
mortality increased by more than 4% [57]. Also, faecal 
bacteria and other pathogenic organisms in the nearby 
water bodies around disposed livestock carcasses more 
than doubled. The disappearance of vultures led to an 
increase in the feral dog population, causing a higher 
incidence of rabies. This near extinction of vultures in 
India has a socio-cultural aspect for the Parsi community. 
They offer their deceased to sky burials on a high Tower 
of Silence. This ritual requires vultures to consume the 
body, which is nowadays almost impossible to perform 
due to the decline in the vulture population [55]. The Parsi 
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community has been forced to change their last rites. The 
Bombay Natural History Society (BNHS) has established 
four vulture conservation breeding centres in Haryana, 
West Bengal, Assam, and Madhya Pradesh for three 
critically endangered Indian vulture species. In 2020, the 
GOI launched a Vulture Action Plan (2020–2025) to 
enhance conservation measures [58]. It could take decades 
to restore the Indian vulture population to its previous 
levels through the collaborative efforts of ornithologists, 
veterinarians, ecologists, public health personnel, and 
conservationists. This extends beyond the traditional One 
Health narrative, fostering intersectional thinking and 
emphasizing the inherently integrative and holistic nature 
of the One Health approach.  

3. Conclusion and Recommendations 

This review highlights the urgent need for more 
comprehensive, collaborative, and standardized modelling 
methods to understand better and predict both the direct 
and indirect effects of climate change on humans, animals, 
and environmental health. As climate change poses a 
global emergency, it necessitates urgent and coordinated 
action. It is no longer a concern limited to 
environmentalists or climatologists. Still, it is now a 
shared responsibility across all disciplines and sectors 
from veterinary and public health to agriculture, forestry, 
and urban planning. 

The degradation of ecosystems and the cascading health 
effects across species boundaries can only be effectively 
addressed through the One Health approach, which 
integrates human, animal, and environmental health in a 
unified framework. This transdisciplinary model not only 
improves our ability to identify and address emerging 
threats but also boosts resilience against future climate-
related crises. 

Recommendations: 

1.  Encourage collaboration across veterinary, medical, 
ecological, agricultural, and environmental agencies 
at local, national, and international levels. 

2.  Create integrated One Health surveillance platforms 
to monitor climate-sensitive diseases, zoonotic risks, 
and changes in biodiversity. 

3.  Invest in climate-resilient infrastructure such as 
eco-sensitive zones, sustainable agriculture, and 
wildlife corridors to help reduce human-animal 
conflicts and safeguard biodiversity. 

4.  Support research and development of predictive 
climate-health models and eco-epidemiological 
tools to improve risk forecasting.  

5.  Increase community awareness and build capacity 
on the interconnected impacts of climate change 
through inclusive education and public health 
communication. 

6.  Incorporate the One Health framework into national 
climate action plans and disaster preparedness 
strategies to enforce policy integration. 

Only by embracing such collaborative, systems-based 
action we can ensure sustainable health for current and 

future generations in the face of a rapidly changing 
climate. 
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