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The article discusses the impacts of climate change on disease-carrying animals, including malaria,
dengue, the Zika virus, and Lyme disease. An increase in global temperatures and changes in rainfall
are expanding breeding grounds for mosquitoes, ticks and sand flies, which has led to an increase in
the spread of diseases, as shown in a recent review of the literature. Warmer temperatures promote
faster reproduction, shorten the time needed for a pathogen to be developed, and extend the ability of
vectors to occupy areas that have not previously been impacted by diseases that are transmitted by
vectors, such as malaria. Additionally, the paper explores how climate change is impacting wildlife
populations by altering habitats and increasing the likelihood of zoonotic disease transmission from
wildlife to humans. There are also alterations in rain patterns that create new sources of breeding
parents or lead to movement of a vector from an existing habitat to search for a more suitable one.
Therefore, it is important to understand how climate change impacts vector biology and how faster
movement of vectors will change the way we treat and respond to the emerging spread of diseases.
The proposed methodology will consist of a combination of literature reviews, literature reviews, case
studies, and climate change atmospheric models, which provide a more accurate means to study and
identify how climate change has changed the geographic distribution of diseases caused by vector-
borne pathogens. These findings demonstrate that climate change is significantly contributing to the
distribution of disease, particularly in low and middle-income countries, where public health systems

are mostly unprepared for the impending threats. The paper concludes by highlighting the urgent need
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to employ combined mitigation strategies to combat climate change and to support population health

responses. Such a plan must encompass improved disease surveillance and the provision of better

healthcare facilities, as well as proactive measures to control vectors and mitigate the increasing risk

of vector-borne disease posed by climate change.

Introduction

Climate change has become one of the most
topical issues of the 21st century, with impacts
felt far beyond the environment and into human
well-being (Ma et al., 2022; Wu & Huang, 2022).
Increasing global temperatures, changing
precipitation patterns, and the growing number of
extreme weather events are transforming the
natural ecosystem and intensifying threats from
infectious diseases. The effects of climate change
on the prevalence of diseases caused by
organisms, including mosquitoes, ticks, and flies,
among others, are among the most alarming
effects of climate change (Vieira et al., 2024;
Begum, 2024). Plagues such as malaria, dengue,
Zika, and Lyme disease are very vulnerable to
environmental conditions. As the world keeps
warming, these vector-borne plagues are
spreading to new territories and revealing
populations that were once deemed immune to
diseases (Parums, 2024). This is causing serious
problems for public health systems, especially in

areas where resources are already strained.

With rising temperatures and increasingly
unpredictable weather, the environment that
supports the breeding of vector-borne disease-
carrying vectors is spreading to new locations
(Prashanth, 2025; Zhang, 2021). An increase in
temperature shortens the breeding cycle of
vector-borne vectors, including mosquitoes,

allowing them to multiply faster and transmit

diseases like malaria more quickly (Endo &
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Amarasekare, 2022). Also, altering rainfall,
increased or decreased rainfall, can lead to more
or fewer breeding sites by the vector-borne
vectors, and this makes the spread of vector-
borne diseases even more complex (Mertens,
2025; Pavia etal., 2025). For example, heavy rain
may create stagnant pools of water, which are
suitable habitats for mosquitoes, and droughts
may cause the vector-borne vectors to move to
new regions in search of food and breeding
grounds. The geographic distribution of vector-
borne diseases has changed through the effects of
climate change and is becoming increasingly
unpredictable as well as more difficult to control
and manage due to increased frequency and
severity of vector-borne diseases (Jibon et al.,

2024).

Besides affecting animal health, changing
environments due to global warming are creating
new opportunities for disease transfer between
animals and humans. Rising temperatures and
changes in available habitats are shifting
ecosystems and exposing wildlife populations to
novel pathogens and vector organisms that were
not previously found in their geographic region.
Not only does this create new opportunities for
disease to transfer from non-human animal
populations to human populations, it also
exacerbates existing public health concerns as
these diseases can rapidly spread within human
communities. The relationship between climate
change, animal health, and the emergence of

zoonotic diseases suggests that we must approach



health in an integrated manner through an
approach called "One Health." This means
considering both human health and the health of
all other animals as

part of a larger,

interconnected whole (Zhang, 2021).

Although there is accumulating evidence
supporting the link between climate change and
the spread of diseases, the response mechanisms
of many countries, particularly low- and middle-
income countries, are ill-prepared (Tohit et al.,
2024; Redding et al., 2024). The underfunding of
public health systems in areas where these
diseases are most common is often accompanied
by inadequate infrastructure and resources to
address the increasing vector-borne disease
burden (Bordoloi & Saharia, 2021). The spread
of disease vectors to new locations further
overstrains these systems, leaving local health
authorities hard-pressed to trace and control
outbreaks, train the population to prevent vector-
borne diseases, and provide timely medical care.
People in areas with low access to healthcare are
particularly susceptible, as the direct health
consequences of vector-borne illness, as well as
the social and economic impact of mass sickness,
fall on the most vulnerable groups (Zavaleta-

Monestel et al., 2025).

The purpose of the paper is to analyze the
complex relationship between climate change
and the spread of diseases (Mishra, 2024;
Hussain et al., 2024). It will examine how
temperature, precipitation, and changes in
extreme weather are influencing the distribution
and transmission of vector-borne disease vectors,
including malaria, dengue, and Zika (Adepoju et

al., 2023). Other issues that will be discussed in
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the paper include the broader public health
impacts of this growing vector-borne threat and
the need to take timely action to secure health
systems, enhance surveillance and early warning
systems, and build climate-resilient
infrastructure (George et al., 2024). Finally, the
paper seeks to underscore the urgency of
multifaceted interventions that include climate
change mitigation and population health to
address the rising risk of vector-borne infections
in a warming climate (Pandey et al., 2021; Sharan

et al., 2023; Olmos & Bostik, 2021).
Key Contributions

e The article discusses how warming

temperatures, changes in rainfall, and
extreme weather patterns are driving the
spread of diseases such as malaria, dengue,

and Zika.

e Areas of High-Disease Dispersal Potential

Affected by Climate Change

o The Article Highlights the Need to Address
Climate Change Mitigation as a Means to

Improve Climate-Related Public Health.

e This Paper Examines Climate Change’s
Influence on Wildlife Health and the
Emergence  of  Zoonotic  Diseases,

Highlighting the Importance of a One

Health Approach to Mitigating the

Interconnections Among Human, Animal,

and Environmental Health.

This paper explores the correlation between
climate change and the spread of diseases
through vectors, and its effects on warming
temperatures and changing precipitation patterns

that create the best conditions for vectors



(mosquitoes, ticks and sandflies). It discusses the
effects of climate-induced changes to vector life
cycles and habitats on the spread of vector-borne
diseases, including malaria, dengue fever, Zika
virus and Lyme disease. The review of existing
literature describes the geographic spread of
vector-borne diseases, particularly in locations
lacking adequate health care infrastructure. The
effects of the ongoing pandemic on the health of
populations at risk or in poorer countries, and the
health care systems of those countries, are
explained and demonstrate the need for both
adaptive and mitigatory measures to be taken in
the future. The paper also recommends policy
options to consider and indicates areas of further
investigation to combat the increasing risk of
climate change-induced vector populations and
emergence of new infectious disease agents in

human populations.

Climate Change and Ecosystem

Disruption

Climate change is not only the reason for
global warming and extreme weather conditions,
but it is also a powerful phenomenon that
transforms the ecology of the world. As the
climatic patterns change, the ecosystems are
being disturbed to develop new conditions that
are proving to be favorable to the increase in the
number of vector-borne diseases. These are
diseases transmitted by vectors such as
mosquitoes, ticks, and flies and are strongly
influenced by the environment and climate
change, which directly affect their prevalence
and distribution. This part investigates the

influence of climate change on the ecosystems

and the consequential impact on the proliferation
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of diseases such as malaria, dengue, Zika, and

Lyme disease.

Rising Temperatures and Impact on

Vectors

Global warming is one of the most striking
impacts of climate change. An increase in climate
leads to the development of many disease
vectors, such as mosquitoes, which multiply in
warmer conditions. As a case in point, the
warmer the temperature, the lesser the life cycle
of'a mosquito, and hence the vectors can multiply
increased

at a quicker pace. Additionally,

temperatures also cause pathogens to be
incubated quickly in such vectors, triggering
quicker and more frequent spread of diseases like
malaria, dengue, and Zika. Due to the increase in
temperature, the size of these vectors is
increased, with mosquitoes being able to
penetrate places that were once uninhabitable and

bring diseases to new locations.

Changes in Precipitation Patterns and

Breeding Grounds

The second significant effect of climate
change is the alteration in the precipitation status
and an increase in temperatures. Areas that
receive higher rainfall or experience distant
weather conditions, such as floods, are also
recording a higher number of stagnant water
points that provide the best breeding grounds for
mosquitoes. Such circumstances create an
environment where mosquitoes can multiply
faster, increasing the risk of disease spread. On
the other hand, drought in some areas may drive
vector migration in search of new breeding sites,

and as a result, they may introduce diseases to



new places in search of water sources to survive.
This two-fold impact increases breeding grounds

in wetter regions and migration in drier ones,
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making it even more challenging to control the

spread of disease.
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Figure 1: Influence of Climate Change on Vector Biology & Disease Transmission

Figure 1 shows the correlation between
climate change and the spread of vector-borne
diseases. It describes the effects of climatic
changes, including temperature increases, altered
precipitation, and extreme weather, on vector
biology, including accelerated development,
reduced pathogen incubation, and an expanded
vector habitat range. The changes increase
transmission rates and the risk of outbreaks and
endemic diseases. Changes in vector populations
and the expansion of disease spread also
influence the feedback loop highlighted in the
diagram that leads to the further increase of such

diseases as malaria, dengue, and Zika in new

regions.
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Extreme Weather Events and Habitat

Alteration

Extreme  weather patterns, including
hurricanes, heat waves, and heavy rains, are
becoming common due to climate change. These
examples could prove catastrophic to natural
environments and introduce novel circumstances
to the populations of vectors. One such activity is
flooding, which leads to standing water, creating
reasonable breeding grounds for mosquitoes.
Also, during floods, vectors may be displaced
into urban areas or into new regions that have
become available, further exposing humanity to
these diseases. Instead, heat waves may cause

mosquitoes to seek cooler arecas at higher



elevations and, in the process, locate new
habitats, thus posing a threat of disease in places

where they did not previously bother.

Loss of Biodiversity and Ecosystem

Imbalance

The escalation of climate change is causing
the loss of biodiversity in most ecosystems.
Species that depend on stable climatic conditions
may be required to migrate or become extinct.
This invasion may cause far-reaching effects in
the dynamics of the diseases. For example, when
the natural predators that feed on mosquito larvae
are lost, there may be a population explosion of
the vectors. On the same note, altered climatic
conditions, which may lead to changes in
vegetation and animal behavior, can destroy
ecological balances, which further encourage the
proliferation of the disease vectors. Due to
reduced numbers of natural controls on vector
populations, the diseases, which were previously
restricted to particular areas, can now spread

more easily.

Emerging Disease Risks and New

Transmission Zones

With the change in the ecosystem, vectors
may develop in areas that were previously
thought to be low-risk areas for particular
illnesses. The changes in the temperatures and
precipitation patterns permit mosquitoes and
other vectors to travel to higher altitudes and
cooler regions and introduce diseases such as
malaria, dengue, and Zika in those areas. The
movement of vectors and pathogens in new
places is another dimension of complication in

global disease control. Regions with inadequate
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infrastructure or health care systems to handle
these emerging diseases will also end up
experiencing outbreaks, which will push the

available health resources to their limits.
Spread Of Vector-Borne Diseases

Climate change has immense impacts on the
transmission of vector-borne diseases since it
affects the behavior of the vectors as well as the
environment that supports the flourishing of the
diseases. Increased temperature, altered pattern
of precipitation, and other extreme weather
conditions provide good opportunities for the
growth of the disease-carrying organisms
(mosquitoes, ticks, and sandflies). These
circumstances are compelling the disease vectors
into new regions and lengthening the season of
the disease transmission. This part discusses the
effect of climate change on the populations of
vectors, their distribution, and the occurrence of

outbreaks of disease vectors.
Impact on Vector Biology

Climate change significantly influences the
temperature and the humidity of the environment,
to which vector populations are very sensitive.
Heat waves decrease the duration of development
of vectors, e.g., mosquitoes, i.e., they reproduce
more quickly and cause diseases more readily.
The incubation time of pathogens in vectors also
reduces due to higher temperatures, and
therefore, transmission is quicker. Regions
hitherto too cold to support these vectors are now
becoming more comfortable and expanding their

range as the temperatures rise.



Geographic Shifts in Disease

Transmission

Climate change is shifting the geographic
distribution of disease vectors, as the trends of the
vectors are changed with climate change. As an

illustration, the malaria and dengue-carrying
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mosquitoes are migrating to advanced altitudes
and latitudes due to the increased favorable
temperatures that allow their survival. With these
vectors going out to new areas, previously
immune to diseases such as malaria or dengue,

the population is exposed to these diseases,

forming new centers of transmission.

Traditional
Zika Range

Traditional
Dengue Range

Traditional
Malaria Range

Areas with Increased Disease Incidence

7 Expanded Ranges due
due to new Vector Habitats

Climate Change

Figure 2: Climate-Driven Expansion of Vector-Borne Diseases

Figure 2 demonstrates the geographic spread
of diseases spread by vectors as a result of
climate change. It shows the conventional areas
of diseases like malaria, dengue, and Zika (in
green, yellow, and purple, respectively) and
demonstrates how the areas are increasing
(marked by the shaded regions) due to the
changing weather conditions. The map also
shows the areas with newly developed disease
cases because of the introduction of new vector
habitats, which are centered by stars. Such
changes in the distribution of diseases highlight
the increasing threat of climate change, which is
establishing conducive environments to vectors
like mosquitoes in new areas that would have
never supported them in the past. The map

highlights the worldwide health issue of people
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in the world trying to adapt to the blistering pace

of spreading these diseases to new territories.
Increased Frequency of Outbreaks

Floods, hurricanes, and drought are also
extreme weather conditions, which contribute to
the spread of diseases. The flooding provides the
perfect breeding environment for mosquitoes,
and the population will grow at a rapid rate and
transmit diseases such as malaria and dengue.
Conversely, droughts cause mosquitoes to
relocate to seek new places to breed, and this is
likely to spread diseases to areas that do not have
the disease. Such extreme events are becoming
more frequent and more intense, which leads to
the increased occurrence and spread of outbreaks

due to climate change.



Emerging Diseases and New Risk Zones

With the changing of ecosystems due to
climate change, the risks of diseases are new to
the previously disease-free areas. As an instance,
Zika virus and malaria proliferation in the regions

that previously were not covered by these

Journal of Animal Environment, VVol. 17, No. 1, Spring 2025

diseases is becoming increasingly frequent. This
spread of vectors and pathogens to new places
has become a menace to the population's health,
especially in regions where the health systems are
not well structured to handle new disease

outbreaks.

Table 1: Key Vector-Borne Diseases, Vectors, and Affected Regions

Disease Primary Vector(s) Temperature Affected Regions Estimated
Range (°C) (Prevalence %) Cases/Year
(millions)
Malaria Anopheles 20-30 Sub-Saharan Africa 200 million
mosquitoes (90%)
Dengue Aedes mosquitoes 25-35 Southeast Asia (70%), 100 million
South America (50%)
Zika Aedes mosquitoes 25-32 Latin America (60%), 10-15 million
Southeast Asia (30%)
Chikungunya  Aedes mosquitoes 25-30 Africa (50%), South 2-3 million
Asia (40%)
Lyme Ixodes ticks 10-25 North America (40%), 300,000 (US)
Disease Europe (30%)
Yellow Fever Aedes and 26-32 Sub-Saharan Africa 200,000 cases
Haemagogus (30%)
mosquitoes

Table 1 indicates the primary vectors of major
diseases caused by vectors, the temperature of the
environment supporting the disease transmission,
the most affected areas (with estimated
percentages of prevalence), and the estimated
cases per year all over the world. It identifies the
connection between climate change and the
distribution of such diseases, and proves how the
change of environmental conditions affects the
population of vectors and the distribution of the

risk of diseases.
Global Public Health Implications

Climate change has led to the spread of

disecases spread by vectors, which have
significant consequences on the overall public
health in the world. Millions of people are
impacted each year by these diseases, subjecting

the healthcare system to very high loads,
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especially in low- and middle-income countries.
The more geographic area and occurrence of
these diseases, the more pressure is felt on the
health infrastructure, social systems, and
economies. This part addresses the wider public
health consequences of disease spreading caused
by climate change, with the context of
vulnerability of health systems, the heavy disease
burden, the socioeconomic effects, and the

epidemiological diseases.
Increased Burden on Health Systems

The high incidence of cases of the various
vector-borne diseases due to climate change can
saturate the health systems of people. Health
issues like malnutrition and poor sanitation are
already pressurizing the available infrastructure
in many developing countries. The medical

resources and qualified specialists are lacking in



the health facilities of the affected areas, and the
number of patients with diseases such as malaria,
dengue, and Zika can cause overcrowding in the
hospitals. Resource scarcity favors morbidity and
mortality, particularly in rural areas with a poorly
developed health service. The multiple aspects of
vaccination

the  mass campaigns  and

environmental management require
coordination, funding, and close dedication,
which might not be viable in resource-

constrained nations.

Vulnerable Populations and Health

Inequities

The populations that are particularly
susceptible to the effects of the diseases spread
by the vectors are the vulnerable populations
(children, the elderly, pregnant women, and
people with low incomes). They are more prone
to disease and less likely to access health and
prevention services, as well as prompt treatment.
As an example, malaria introduces the biggest
threats to pregnant women and children in Sub-
Saharan Africa that lead to maternal death and
retarded development. Inadequate sanitation of
slums or the countryside in which marginalized
groups do not reside puts them at risk as well.
These people tend to reside in regions where the
breeding of mosquitoes is high, and they do not
have preventive measures such as bed nets,
which puts them at a high risk of contracting

disease.
Economic and Social Impact

The spread of vector-borne diseases has
economic and social impacts. The burden of
disease healthcare

comprises expenses,
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productivity loss, and financial instability. A case
in point is that the malaria-related disease results
in loss of income, especially to the subsistence
farmers and people in the informal sector. In a
similar vein, absenteeism at schools and places of
work can also be caused by dengue and Zika
outbreaks, and this translates into lower
productivity. To be more generic, trade, tourism,
and foreign investment are harmed by the high
prevalence of diseases. Outbreaks of diseases
will deter tourism, which will reduce the
revenues, and countries experiencing recurrent
outbreaks can be isolated in the global trade
networks, impacting the local economies and the

global economy.

Emerging Infectious Diseases and New
Risk Zones

With the changes in climate change, disease
vectors are changing their habitats, and new
infectious diseases are appearing in what were
previously perceived to be low-risk areas. Such
diseases as malaria, dengue, or Zika are now
observed in regions with moderate climates or
elevations, as vectors spread their population.
The health systems of these new risk areas may
lack the ability to diagnose and treat these
diseases, and hence, the end result is that the
response may become slow and the outbreaks
may get out of control. As an illustration, the
transmission of Zika beyond the tropics was
unpredictable, and this shows loopholes in
disease surveillance across the globe. Equally,
the reappearance of such diseases in places where
they were eliminated, such as malaria, is a new

menace to the health of the people.



Adaptation and Resilience in Public

Health Systems

In order to deal with the outbreak of diseases
that are transmitted by vectors, the public health
systems should be adjusted to the altered climate.
Enhancing the health infrastructure, enhancing
early warning systems, and designing healthcare
systems that are climate resilient are some of the
elements of an adaptive response. Government
and international bodies will have to take the
initiative to educate healthcare personnel and
furnish them with facilities to prevent diseases,
such as controlling the mosquito population, and
vaccines. It is essential to mitigate disease spread
in the long term by addressing the underlying
factors that contribute to climate change, like
minimizing greenhouse gases and encouraging
sustainable land use processes. The local,
national, and international efforts should be
coordinated in order to ensure climate adaptation
is incorporated in the health planning, and the

vulnerable populations are not neglected.
Mitigation and Adaptation Strategies

Mitigation of Climate Change and Disease

Spread

The mitigation strategies are mainly aimed at
minimizing the causes of climate change in order
to deter the escalation of the spread of the
vectors. Although these steps are meant to
restrain the effects of climate change, they also
possess a certain level of health advantages.
Reduction of greenhouse gas emissions is one of
the mitigation strategies and can be attained by
switching to renewable

energy  sources,

enhancing energy efficiency, and promoting
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sustainable agriculture. Emission reduction
contributes to reducing global warming as well as
air pollution, which may worsen respiratory
illnesses. Simultaneously, by conserving the
ecosystems through afforestation, reforestation,
and sustainable land-use activities, the existence
of environments that support vectors can be
controlled, thus preventing their increase. The
mitigation measures concerning climate change
can reduce the total risk of disease transmission
because the environmental factors that affect the
population of vectors can be stabilized. In
addition, climate change mitigation assists in
preventing the spread of disease vectors into new
destinations, which is today among the most

alarming outcomes of climate change.

Adaptation to Current and Future Disease
Threats

Though mitigation plays a critical role in
climate health over the long term, the short-term
consequences of the spread of diseases caused by
climate require an adaptation strategy to respond.
The response to these changing conditions
includes enhancing the public health systems to
be more vigilant, monitor, and even respond to
outbreaks of vector-borne diseases. Surveillance
should be improved in a manner that gives real-
time information on outbreaks of diseases and the
populations of vectors in order to provide prompt
interventions. Also, the number of disease
vectors in the high-risk areas can be significantly
decreased through the enhancement of the
current methods of controlling vectors, including
the application of insecticides, biological
controls, and genetically modified organisms.

The planning and infrastructures of urban areas



should also be made climate change-friendly; a
good example is the establishment of drainage
systems that are more efficient, so that water does
not stagnate in the urban areas and breed
mosquitoes. Such preventive measures will result
in the preparedness of the public health systems
to address the growing occurrence and

transmission of diseases such as malaria, dengue,

and Zika due to climate change.
Building Climate-Resilient Communities

Development of community resilience is of
the essence to mitigate the effects of health risks
caused by climate change. The communities
within the localities should be included in the
process of adaptation to climate change,
especially in the areas that are most susceptible
to the causal diseases transmitted by vectors.
Education campaigns on preventive actions, like
the use of bed nets, wearing of protective
clothing, and eradication of standing water
around the homes, could create awareness among
people on preventive strategies. Also, disease
prevention activities at the community level,
which may include local insecticide spraying
schemes or better sanitation, may produce an
immediate impact on the reduction of the
population of vectors. Strong infrastructure that
1S resistant to extreme weather conditions,
including floods, storms, and heat waves, also
contributes to ensuring that the communities are
ready to meet the rising challenges brought about
by climate change. International partnerships
may be employed to support such local efforts by
offering funding and expertise to ensure that the
adaptation strategies are actually integrated at all

levels of society. In the end, climate-resilient
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communities are more likely to deal with the
changing menace of the spread of diseases by
vectors and other effects of climate change on the

health of the community.
Conclusion

Finally, climate change is contributing to the
transmission of the disease that is transmitted by
vectors, as an increase in temperatures, changing
rainfalls, and extreme weather patterns provide
more favorable conditions to such vectors as the
mosquito, ticks, and sandflies. In low-income
communities with limited healthcare
infrastructure, hazardous infections such as
Lyme, Zika, dengue, and malaria are spreading at
an alarming rate due to these changes. There is a
pressing need to address this problem since it is
putting a burden on healthcare systems,
economies, and social institutions. A coordinated
climate and health policy is needed to address the
issue, both mitigations to achieve a reduction in
emissions and safeguarding ecosystems, and
adaptation to lessen the effects of a disaster
through the use of better surveillance, tasks to
limit vectors, and climatically resistant
infrastructure. The future of studies needs to be
undertaken in the formulation of enhanced
predictive models, technologies for controlling
vectors, and in interpreting long-term health
effects of climate change. The world needs to join
forces and establish resiliency to mitigate the
health impact of climate-related diseases, which
will guarantee a healthier future for vulnerable
populations. Moreover, integrating wildlife
health and managing the risks of zoonotic
diseases through a One Health approach is
broader health

critical to addressing the



implications of climate change, ensuring that

both animal and human health systems are

equipped to deal with emerging threats.
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