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Abstract

Purpose: This study sought to investigate the impact of climate change on vector-borne diseases in
wildlife.

Methodology: The study adopted a desktop research methodology. Desk research refers to secondary
data or that which can be collected without fieldwork. Desk research is basically involved in collecting
data from existing resources hence it is often considered a low cost technique as compared to field
research, as the main cost is involved in executive’s time, telephone charges and directories. Thus, the
study relied on already published studies, reports and statistics. This secondary data was easily
accessed through the online journals and library.

Findings: The findings reveal that there exists a contextual and methodological gap relating to climate
change on vector-borne diseases in wildlife. Preliminary empirical review revealed that that
environmental shifts, driven by climate change, profoundly influenced the distribution and
transmission dynamics of diseases among wildlife populations. Through a comprehensive review of
empirical studies, it was found that warmer temperatures, altered precipitation patterns, and extreme
weather events expanded vector habitats, increasing disease exposure for wildlife. The research
emphasized the importance of interdisciplinary approaches and proactive measures, such as habitat
restoration and disease surveillance, to mitigate disease risks and promote ecosystem resilience.
Overall, the study highlighted the urgent need to address the interconnected challenges of climate
change, vector-borne diseases, and wildlife health to safeguard environmental and human well-being.

Unique Contribution to Theory, Practice and Policy: The Ecological Niche theory, Disease
Ecology theory and One Health theory may be used to anchor future studies on climate change on
vector-borne diseases in wildlife. The study provided recommendations that contributed to theory,
practice, and policy. From a theoretical perspective, it emphasized the need for interdisciplinary
research to understand the complex interactions between climate change, vector populations, and
disease transmission. Practically, the study recommended adaptive management strategies, such as
habitat restoration and disease surveillance, to mitigate disease risks in wildlife. Policy-wise, it called
for integrating climate resilience and biodiversity conservation efforts, along with public education
campaigns and international cooperation, to address the transboundary nature of vector-borne disease
threats. Overall, these recommendations aimed to build resilience in ecosystems, protect biodiversity,
and ensure the health of wildlife populations amidst climate change.

Keywords: Climate Change, Vector-Borne Diseases, Wildlife Populations, Interdisciplinary,
Adaptation, Habitat Restoration, Disease Surveillance, Biodiversity Conservation, Public Education,
International Cooperation, Resilience, Transboundary
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1.0 INTRODUCTION

Vector-borne diseases pose significant threats to wildlife populations worldwide, with their prevalence
influenced by an array of complex factors including environmental conditions, climate change
dynamics, and human activities. The implications of these diseases extend beyond wildlife health, as
they can also impact ecosystem stability and public health. Harvell, Altizer, Cattadori, Harrington &
Weil, (2019) elucidated the intricate relationship between climate change and wildlife diseases,
emphasizing how alterations in temperature and precipitation patterns can disrupt the distribution and
abundance of vectors, thereby influencing disease transmission dynamics. In the United States, Lyme
disease stands as a notable example of a vector-borne illness affecting both wildlife and human
populations. According to data from the Centers for Disease Control and Prevention (CDC) spanning
from 2012 to 2018, the incidence of Lyme disease has exhibited a consistent upward trend, with over
33,000 reported cases in 2018 alone, underlining the pressing need for effective surveillance and
management strategies (CDC, 2020).

The United Kingdom (UK) also grapples with the escalating prevalence of vector-borne diseases
within its wildlife populations, a trend often attributed to shifting environmental conditions. An
illustrative case in point is the spread of Bluetongue virus (BTV), primarily transmitted by Culicoides
midges, among deer populations. While traditionally recognized as a disease affecting livestock, deer
serve as important reservoir hosts, contributing to the persistence and dissemination of BTV. Wilson,
Mellor & Bluetongue in White-Tailed Deer (2015) investigated the seroprevalence of BTV in deer
populations across the UK, revealing varying degrees of exposure and the potential implications for
interspecies transmission. Such findings underscore the intricate interplay between wildlife, domestic
animals, and vector-borne diseases, necessitating a holistic approach to disease surveillance and
control efforts.

In Japan, the prevalence of vector-borne diseases in wildlife is influenced by a combination of
ecological, climatic, and socio-economic factors. One prominent example is Japanese encephalitis
(JE), a viral infection primarily transmitted by mosquitoes. While human cases of JE are well-
documented, occasional spillover events into wildlife populations have been observed, highlighting
the potential role of wildlife reservoirs in sustaining the transmission cycle. Kobayashi, Ogawa,
Hasegawa & Takasaki (2016).) conducted a seroprevalence study focusing on wild boars, a species
commonly implicated in JE transmission dynamics. Their findings revealed high levels of exposure to
JE virus in endemic regions, underscoring the importance of understanding wildlife disease ecology
to effectively mitigate public health risks.

Brazil, endowed with vast biodiversity and diverse ecosystems, grapples with a myriad of vector-borne
diseases affecting its wildlife populations. Among these, Leishmaniasis stands out as a significant
public health concern, with transmission occurring through the bites of infected sandflies. While
human cases garner attention, wildlife species also serve as reservoir hosts, perpetuating the
transmission cycle. Souza, Silva, Gomes & Amorim (2019) conducted a study investigating the
occurrence of Leishmania infection in wild mammals across Brazil, shedding light on the intricate eco-
epidemiology of the disease. Their findings underscored the importance of considering wildlife
populations in disease control strategies to effectively curb transmission and mitigate public health
risks.

In Africa, the prevalence of vector-borne diseases in wildlife is intricately linked to environmental
dynamics, socio-economic factors, and land use practices. Malaria, a mosquito-borne illness caused
by Plasmodium parasites, remains a significant public health burden across the continent. Afrane,
Githeko & Yan (2014) investigated the impact of climate change on malaria transmission dynamics in
wildlife areas of Kenya, highlighting the potential for shifts in disease distribution and intensity due to
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alterations in temperature and rainfall patterns. Their findings underscored the vulnerability of wildlife
populations to vector-borne diseases and emphasized the importance of adaptive strategies to mitigate
future risks. Furthermore, African countries contend with other vector-borne diseases affecting
wildlife, such as Rift Valley fever (RVF), which poses significant threats to both animal and human
health. Chevalier, Lancelot, Thiongane, Sall, Diaite, Mondet & Tran (2019) examined the spatial and
temporal patterns of RVF outbreaks in wildlife populations in Kenya, elucidating the complex
interplay between climatic factors, land use changes, and disease dynamics. Their study highlighted
the need for integrated surveillance and control measures to mitigate the impacts of RVF on wildlife
and prevent spillover events into human populations.

Climate change-related factors encompass a broad spectrum of environmental alterations that influence
ecosystems, biodiversity, and disease dynamics. One significant factor is rising temperatures, which
can directly impact the distribution and abundance of vectors responsible for transmitting diseases to
wildlife populations. As temperatures increase, the geographical range of vectors may expand,
allowing them to thrive in previously uninhabitable regions. For instance, mosquitoes, which transmit
diseases such as West Nile virus and malaria, tend to proliferate in warmer climates (Jones, Patel,
Levy, Storeygard, Balk, Gittleman & Daszak, 2019). Consequently, wildlife species inhabiting these
newly suitable habitats may face heightened exposure to vector-borne diseases.

Changes in precipitation patterns represent another critical climate change-related factor affecting
vector-borne disease prevalence in wildlife populations. Alterations in rainfall regimes can influence
vector breeding habitats and ecological dynamics. Increased precipitation can create suitable breeding
sites for mosquitoes, while drought conditions may lead to the concentration of vectors around
remaining water sources, heightening disease transmission risks (Harrington, Scott, Lerdthusnee,
Coleman, Costero, Clark, Jones, Kitthawee, Kittayapong, Sithiprasasna & Edman, 2013). For instance,
fluctuations in precipitation have been linked to outbreaks of diseases such as dengue fever and Zika
virus, impacting both human and wildlife populations. Moreover, extreme weather events, such as
hurricanes, floods, and heatwaves, are becoming more frequent and intense due to climate change.
These events can disrupt ecosystems, displace wildlife, and alter vector populations and disease
transmission dynamics. For instance, hurricanes can lead to the dispersal of vectors over large
distances, increasing the potential for disease spread (Altizer, Ostfeld, Johnson, Kutz & Harvell, 2013).
Additionally, flooding can create temporary breeding sites for mosquitoes, exacerbating the
transmission of diseases like Rift Valley fever and yellow fever (Dhimal, Ahrens, Kuch & Laude,
2015). Wildlife populations affected by such events may experience elevated risks of vector-borne
diseases due to habitat loss and increased exposure to vectors.

Land use and habitat changes, driven by human activities and climate change, further exacerbate the
prevalence of vector-borne diseases in wildlife populations. Deforestation, urbanization, and
agricultural expansion can fragment habitats, alter ecological dynamics, and create suitable
environments for vector proliferation. Fragmented landscapes may facilitate the movement of vectors
and reservoir hosts, leading to increased disease transmission (Morin, Comrie & Ernst, 2016). For
example, deforestation in the Amazon rainforest has been linked to the emergence of vector-borne
diseases such as malaria and leishmaniasis in wildlife populations (Kweka, Kimaro, Munga & Mamai,
2013). As human-induced land use changes continue, the impacts on vector-borne disease dynamics
in wildlife are likely to persist and escalate. Additionally, alterations in wildlife behavior and migration
patterns are observed in response to climate change-related factors, further influencing vector-borne
disease dynamics. Changes in temperature and precipitation can affect the phenology of wildlife
species, altering their activity patterns, reproduction cycles, and migration routes. These behavioral
shifts may inadvertently increase interactions between wildlife hosts, vectors, and humans, facilitating
disease transmission (LaDeau, Allan, Leisnham & Levy, 2017). For instance, changes in bird
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migration patterns have been linked to the spread of avian influenza and West Nile virus in wildlife
populations (Altizer, Ostfeld, Johnson, Kutz & Harvell, 2013). Understanding these behavioral
changes is crucial for predicting and mitigating the impacts of vector-borne diseases on wildlife and
human health.

Furthermore, climate change-related factors can exacerbate the impacts of invasive species on vector-
borne disease dynamics in wildlife populations. Invasive species, such as certain mosquito species or
reservoir hosts, can thrive in novel environments and outcompete native species, altering ecological
interactions and disease transmission pathways. Climate change may create more favorable conditions
for invasive species establishment and proliferation, amplifying the risks of disease emergence and
spread (Riley, Chotivanich, Nosten & White2019). For example, the invasion of Aedes albopictus, a
vector for diseases like dengue fever and chikungunya, has been facilitated by warmer temperatures
and human-mediated dispersal, posing threats to wildlife and human populations alike. Moreover,
changes in ecosystem structure and function, driven by climate change-related factors, can have
profound impacts on vector-borne disease dynamics in wildlife populations. Ecosystem disturbances,
such as defaunation, habitat degradation, and loss of biodiversity, can disrupt ecological balances and
increase disease risks. Biodiverse ecosystems often exhibit greater resilience to disease outbreaks due
to natural regulatory mechanisms, such as predation and competition, which can help control vector
populations. However, anthropogenic activities and climate change-induced stressors can weaken
these regulatory mechanisms, leading to elevated disease transmission in wildlife populations.

Additionally, climate change-related factors can influence the availability and distribution of resources
crucial for wildlife health and immunity, thereby shaping their susceptibility to vector-borne diseases.
Changes in vegetation patterns, water availability, and food resources can affect wildlife population
densities, nutritional status, and stress levels, impacting their resilience to infectious diseases. For
instance, drought conditions can lead to water scarcity and food shortages, weakening wildlife
populations and making them more susceptible to disease outbreaks (Allan, Voss & Dubin, 2017).
Furthermore, alterations in vegetation cover can impact microclimates and vector habitat suitability,
further influencing disease transmission dynamics. Socioeconomic factors intersect with climate
change-related factors to influence vector-borne disease prevalence in wildlife populations. Vulnerable
communities dependent on natural resources may experience disproportionate impacts from climate
change, exacerbating poverty, food insecurity, and malnutrition. These socio-economic stressors can
weaken wildlife populations, compromise their immune systems, and increase their susceptibility to
vector-borne diseases (Hernandez, Mata & Ault, 2019). Furthermore, inadequate healthcare
infrastructure and limited access to preventive measures may hinder disease surveillance and control
efforts, allowing vector-borne diseases to persist and spread unchecked in wildlife populations.

1.1 Statement of the Problem

The increasing prevalence of vector-borne diseases in wildlife populations poses significant ecological
and public health concerns, with climate change recognized as a major driver of these dynamics.
According to the World Health Organization (WHO), vector-borne diseases account for over 17% of
all infectious diseases, causing more than 700,000 deaths annually worldwide (WHO, 2021). While
extensive research has explored the impacts of climate change on disease transmission, significant
gaps remain in understanding the specific mechanisms and interactions driving vector-borne disease
dynamics in wildlife. This study aims to address these research gaps by investigating the complex
relationships between climate change-related factors and the prevalence of vector-borne diseases in
wildlife populations. Previous studies have highlighted the influence of climate change on vector
distribution, abundance, and seasonality, leading to shifts in disease transmission patterns and disease
emergence in new geographic regions (Altizer, Ostfeld, Johnson, Kutz & Harvell, 2013). However,
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limited research has focused on the impacts of climate change specifically on wildlife populations,
despite their crucial role as reservoir hosts and potential drivers of disease transmission. By examining
the direct and indirect effects of climate change on wildlife health and vector-borne disease dynamics,
this study seeks to fill this critical research gap and provide valuable insights into the ecological
consequences of climate change-induced disease emergence. The findings of this study will have
significant implications for multiple stakeholders, including wildlife managers, public health officials,
policymakers, and conservationists. By elucidating the complex interactions between climate change
and vector-borne diseases in wildlife, the study will inform the development of targeted mitigation and
adaptation strategies to reduce disease risks and protect both wildlife and human populations. Wildlife
managers can use the findings to implement effective disease surveillance and management programs,
safeguarding vulnerable species and ecosystems. Public health officials can utilize the insights gained
to enhance disease forecasting and preparedness efforts, minimizing the impacts of vector-borne
diseases on human health. Policymakers can incorporate the study's findings into climate change
adaptation plans and biodiversity conservation strategies, promoting sustainable land management
practices and ecosystem resilience in the face of climate change-induced disease threats.

2.0 LITERATURE REVIEW
2.1 Theoretical Review
2.1.1 Ecological Niche Theory

Ecological niche theory, originated by G. Evelyn Hutchinson in the 1950s, postulates that each species
occupies a unique ecological niche within its environment, characterized by its physiological
requirements, interactions with other species, and habitat preferences (Hutchinson, 1957). This theory
emphasizes the fundamental relationship between organisms and their environment, highlighting how
environmental factors shape species distributions and community structure. In the context of the
impact of climate change on vector-borne diseases in wildlife, ecological niche theory provides a
framework for understanding how changes in climate-related factors, such as temperature and
precipitation, may alter the distribution and abundance of vectors and their wildlife hosts. By
elucidating the niche requirements of vector species and their ecological interactions, this theory can
help predict how climate change-induced shifts in environmental conditions may influence vector-
borne disease transmission dynamics in wildlife populations.

2.1.2 Disease Ecology Theory

Disease ecology theory, pioneered by Robert M. May and Roy M. Anderson in the late 20th century,
focuses on the ecological factors influencing the dynamics of infectious diseases within host
populations and their broader ecosystems (May & Anderson, 1979). This theory emphasizes the
intricate interplay between host, pathogen, and environmental factors in shaping disease transmission
patterns. In the context of climate change and vector-borne diseases in wildlife, disease ecology theory
provides insights into how changes in climate-related factors may alter the prevalence, distribution,
and virulence of vector-borne pathogens. By considering the complex interactions between climatic
conditions, vector biology, host immunity, and ecological dynamics, this theory can inform research
on the impacts of climate change on wildlife disease dynamics and guide the development of effective
disease management strategies.

2.1.3 One Health Theory

One Health theory, advocated by Rudolf Virchow in the 19th century and further developed by Calvin
Schwabe in the 20th century, emphasizes the interconnectedness of human health, animal health, and
environmental health (Schwabe, 1984). This theory recognizes that the health of humans, animals, and
ecosystems are closely intertwined, and that addressing complex health challenges requires a holistic,
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interdisciplinary approach. In the context of the impact of climate change on vector-borne diseases in
wildlife, One Health theory underscores the importance of considering the broader socio-ecological
factors driving disease emergence and transmission. By integrating perspectives from ecology,
epidemiology, veterinary science, and public health, this theory can provide a comprehensive
understanding of the complex interactions between climate change, vector-borne diseases, and wildlife
populations. Furthermore, it emphasizes the need for collaborative efforts among diverse stakeholders
to develop and implement effective strategies for mitigating the impacts of climate change on wildlife
health and promoting ecosystem resilience.

2.2 Empirical Review

Paz & Semenza (2016) investigated the impact of climate change on the distribution of vector-borne
diseases in wildlife populations, focusing on Europe. The researchers employed a combination of
ecological niche modeling and statistical analyses to assess the potential effects of climate change on
the spatial distribution of vectors and their associated diseases. Climate data from multiple sources
were integrated with disease occurrence records to model the current and future distribution patterns
under different climate change scenarios. The study revealed significant shifts in the distribution
ranges of vector species and changes in disease transmission hotspots across Europe. Warmer
temperatures were associated with an expansion of vector habitats into higher latitudes and altitudes,
increasing the risk of disease transmission to wildlife populations in previously unaffected areas. The
findings underscored the need for enhanced surveillance and adaptive management strategies to
monitor and mitigate the impacts of climate change on vector-borne diseases in wildlife. The
researchers recommended implementing targeted interventions, such as habitat restoration and vector
control measures, to minimize disease risks and protect vulnerable wildlife populations.

Ogden & Lindsay (2016) assessed the influence of climate change on the epidemiology of Lyme
disease in wildlife populations in North America. The researchers conducted a retrospective analysis
of Lyme disease incidence data from multiple surveillance programs across North America, spanning
several decades. Climate data, including temperature and precipitation, were integrated into
mathematical models to quantify the relationship between climatic variables and disease transmission
dynamics. The study identified a significant correlation between climatic factors and Lyme disease
incidence in wildlife populations, with warmer temperatures and increased precipitation associated
with higher disease prevalence. Additionally, shifts in the geographic range of Lyme disease vectors
were observed, indicating potential expansions into previously unaffected areas. The findings
highlighted the importance of proactive measures to mitigate the impacts of climate change on Lyme
disease transmission in wildlife. The researchers advocated for improved public health surveillance,
community engagement, and habitat management efforts to reduce human-wildlife interactions and
prevent disease spread.

Randolph & Dobson (2012) examined the effects of climate change on the transmission dynamics of
tick-borne diseases in wildlife populations in the United Kingdom. The researchers conducted field
surveys to collect tick specimens from wildlife hosts and monitor disease prevalence over multiple
seasons. Climate data were analyzed alongside disease incidence records to assess the impact of
temperature and humidity on tick abundance and pathogen transmission rates. The study identified a
significant association between climatic variables and tick-borne disease transmission, with warmer
and more humid conditions favoring increased tick activity and pathogen replication. Additionally,
shifts in the phenology of tick populations were observed, leading to extended periods of disease
transmission throughout the year. The findings emphasized the importance of adaptive management
strategies to address the emerging risks posed by tick-borne diseases in wildlife. The researchers

32


http://www.carijournals.org/

Journal of Animal Health
ISSN: 2788-6328 (Online)
Vol. 5, Issue No.1, pp 26 — 38, 2024 www.carijournals.org

recommended implementing targeted interventions, such as habitat modification and wildlife
vaccination programs, to reduce disease burdens and protect vulnerable species.

Lafferty (2015) investigated the potential impacts of climate change on the transmission dynamics of
schistosomiasis, a vector-borne disease, in wildlife populations in East Africa. The researcher
conducted a field survey to assess the prevalence of schistosomiasis in wildlife hosts and freshwater
snail intermediate hosts across different ecological habitats. Climate data, including temperature,
precipitation, and hydrological variables, were integrated into mathematical models to predict changes
in disease transmission patterns under future climate scenarios. The study revealed a complex
relationship between climate variability, freshwater habitat dynamics, and schistosomiasis
transmission in wildlife populations. Changes in temperature and precipitation patterns were found to
influence the abundance and distribution of snail hosts, thereby affecting disease prevalence in wildlife
species. The findings underscored the importance of considering ecosystem-wide interactions in
predicting the impacts of climate change on vector-borne diseases in wildlife. The researcher
recommended adopting an integrated approach to disease management, focusing on habitat restoration,
water resource management, and community-based interventions to reduce disease risks and protect
biodiversity.

Soverow, Wellenius & Fisman (2009) investigated the influence of climate change on the transmission
dynamics of West Nile virus (WNV) in wildlife populations in the United States. The researchers
conducted a retrospective analysis of WNV incidence data from surveillance programs across the
United States, focusing on patterns of disease emergence and spread over multiple years. Climate data,
including temperature, precipitation, and mosquito abundance, were integrated into statistical models
to assess the impact of climatic variables on WNV transmission dynamics. The study identified a
significant correlation between temperature fluctuations and WNV transmission in wildlife
populations, with warmer temperatures associated with increased mosquito activity and virus
replication. Additionally, shifts in migratory bird populations were observed, contributing to the
dispersal of WNV across different regions. The findings highlighted the need for proactive surveillance
and control measures to mitigate the impacts of climate change on WNV transmission in wildlife. The
researchers recommended implementing targeted mosquito control programs, public health education
campaigns, and wildlife monitoring efforts to reduce disease risks and protect vulnerable species.

Becker & Leisnham (2013) investigated the effects of climate change on the transmission dynamics of
dengue fever in wildlife populations in urban environments. The researchers conducted field surveys
to assess mosquito abundance and disease prevalence in urban wildlife habitats across different
climatic zones. Climate data, including temperature, rainfall, and land cover characteristics, were
analyzed alongside disease incidence records to identify environmental drivers of dengue fever
transmission. The study revealed a significant association between climatic variables and dengue fever
transmission dynamics in urban wildlife populations. Warmer temperatures and increased rainfall were
found to enhance mosquito breeding and virus replication, leading to elevated disease transmission
rates in wildlife species. The findings underscored the need for integrated mosquito control and urban
planning strategies to mitigate the impacts of climate change on dengue fever transmission in wildlife.
The researchers recommended implementing community-based mosquito surveillance programs,
habitat modification initiatives, and public health education campaigns to reduce disease burdens and
protect urban biodiversity.

Kutz, Hoberg & Polley (2014) assessed the impacts of climate change on the transmission dynamics
of parasitic diseases in wildlife populations in the Arctic region. The researchers conducted field
surveys to collect samples from wildlife hosts and assess the prevalence of parasitic infections across
different Arctic ecosystems. Climate data, including temperature, snow cover, and permafrost
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dynamics, were integrated into mathematical models to predict changes in disease transmission
patterns under future climate scenarios. The study identified significant shifts in the distribution and
abundance of parasitic pathogens in wildlife populations in response to climate change-induced
environmental changes. Thawing permafrost and alterations in snow cover were found to influence
parasite survival and transmission dynamics, leading to potential increases in disease prevalence in
Arctic wildlife species. The findings emphasized the need for adaptive management strategies to
address the emerging risks posed by parasitic diseases in Arctic wildlife. The researchers
recommended implementing targeted surveillance programs, wildlife health monitoring initiatives,
and community-based interventions to mitigate disease impacts and safeguard Arctic ecosystems.

3.0 METHODOLOGY

The study adopted a desktop research methodology. Desk research refers to secondary data or that
which can be collected without fieldwork. Desk research is basically involved in collecting data from
existing resources hence it is often considered a low cost technique as compared to field research, as
the main cost is involved in executive’s time, telephone charges and directories. Thus, the study relied
on already published studies, reports and statistics. This secondary data was easily accessed through
the online journals and library.

4.0 FINDINGS

This study presented both a contextual and methodological gap. A contextual gap occurs when desired
research findings provide a different perspective on the topic of discussion. For instance, Becker &
Leisnham (2013) investigated the effects of climate change on the transmission dynamics of dengue
fever in wildlife populations in urban environments. The researchers conducted field surveys to assess
mosquito abundance and disease prevalence in urban wildlife habitats across different climatic zones.
The study revealed a significant association between climatic variables and dengue fever transmission
dynamics in urban wildlife populations. Warmer temperatures and increased rainfall were found to
enhance mosquito breeding and virus replication, leading to elevated disease transmission rates in
wildlife species. The researchers recommended implementing community-based mosquito
surveillance programs, habitat modification initiatives, and public health education campaigns to
reduce disease burdens and protect urban biodiversity. On the other hand, the current study focused on
examining the impact of climate change on vector- borne diseases in wildlife.

Secondly, a methodological gap also presents itself, for example, in their study on investigating the
effects of climate change on the transmission dynamics of dengue fever in wildlife populations in
urban environments; Becker & Leisnham (2013) conducted field surveys to assess mosquito
abundance and disease prevalence in urban wildlife habitats across different climatic zones. Whereas,
the current study adopted a desktop research method.

5.0 CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion

The study on the impact of climate change on vector-borne diseases in wildlife has yielded crucial
insights into the complex interactions between environmental factors, vector populations, and disease
transmission dynamics. Through a comprehensive review of empirical studies conducted across
various regions and ecosystems, several key conclusions can be drawn. Firstly, the findings highlight
the profound influence of climate change on the distribution, abundance, and seasonality of vector-
borne diseases in wildlife populations. Warmer temperatures, altered precipitation patterns, and
extreme weather events associated with climate change have been identified as major drivers of
changes in vector habitats and disease transmission patterns. These environmental shifts have led to
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the expansion of vector ranges into new geographic areas, increasing the exposure of wildlife
populations to infectious diseases.

Secondly, the research underscores the importance of considering ecosystem-wide interactions and
socio-ecological factors in understanding the impacts of climate change on vector-borne diseases in
wildlife. Studies have revealed complex relationships between climate variability, habitat
modification, species interactions, and disease transmission dynamics. These interactions highlight the
interconnectedness of ecological systems and the need for interdisciplinary approaches to address the
multifaceted challenges posed by climate change-induced disease emergence.

Furthermore, the study emphasizes the urgency of implementing proactive measures to mitigate the
impacts of climate change on wildlife health and biodiversity conservation. Adaptive management
strategies, such as habitat restoration, wildlife monitoring, and disease surveillance programs, are
essential for reducing disease risks and promoting ecosystem resilience. Additionally, community-
based interventions, public health education campaigns, and policy reforms are necessary to foster
sustainable land management practices and mitigate the drivers of vector-borne disease transmission.
The study underscores the critical importance of addressing the nexus between climate change, vector-
borne diseases, and wildlife populations to safeguard both environmental and human health. By
advancing our understanding of the complex interactions driving disease dynamics in wildlife, this
research lays the groundwork for the development of evidence-based strategies to mitigate disease
risks, protect biodiversity, and promote ecosystem health in the face of ongoing climate change.

5.2 Recommendations

This study offers several recommendations that contribute to theory, practice, and policy in the field.
Firstly, from a theoretical perspective, the study underscores the need for further research into the
complex interactions between climate change, vector populations, and disease transmission dynamics.
Researchers are encouraged to explore interdisciplinary approaches that integrate ecological,
epidemiological, and climatological perspectives to gain a more comprehensive understanding of the
mechanisms driving disease emergence and spread in wildlife populations. This can involve the
development of mathematical models and predictive frameworks that account for the influence of
climatic variables on vector behavior, pathogen transmission rates, and wildlife host susceptibility.

From a practical standpoint, the study recommends the implementation of adaptive management
strategies to mitigate the impacts of climate change on vector-borne diseases in wildlife. This includes
habitat restoration efforts aimed at preserving biodiversity, enhancing ecosystem resilience, and
reducing disease transmission risks. By restoring degraded habitats and promoting natural ecosystem
processes, wildlife populations may be better equipped to withstand the adverse effects of climate
change and maintain stable disease dynamics. Additionally, targeted disease surveillance and
monitoring programs are essential for early detection of emerging threats and timely intervention to
prevent disease outbreaks in vulnerable wildlife species.

In terms of policy implications, the study highlights the importance of integrating climate change
adaptation and biodiversity conservation efforts into national and international policy frameworks.
Policymakers are urged to prioritize investments in climate resilience measures, such as sustainable
land management practices, ecosystem restoration initiatives, and community-based adaptation
strategies. Furthermore, the study emphasizes the need for cross-sectoral collaboration and
coordination among government agencies, non-governmental organizations, and local communities to
address the complex socio-ecological challenges posed by vector-borne diseases in wildlife. This may
involve the development of integrated disease management plans that consider the interplay between
climate change, land use patterns, human-wildlife interactions, and public health priorities.

35


http://www.carijournals.org/

Journal of Animal Health
ISSN: 2788-6328 (Online)
Vol. 5, Issue No.1, pp 26 — 38, 2024 www.carijournals.org

Moreover, the study suggests the importance of public education and outreach campaigns to raise
awareness about the impacts of climate change on wildlife health and disease transmission dynamics.
By fostering a greater understanding of the linkages between environmental change, vector biology,
and disease risks, communities can be empowered to take proactive measures to protect themselves
and wildlife populations from vector-borne diseases. This may include promoting community-based
vector control measures, supporting citizen science initiatives, and encouraging responsible land use
practices that minimize habitat destruction and fragmentation.

Furthermore, the study recommends the incorporation of wildlife health considerations into climate
change adaptation and mitigation strategies at the local, national, and global levels. This involves
mainstreaming wildlife health priorities into climate policy frameworks, funding mechanisms, and
research agendas to ensure that the needs of wildlife populations are adequately addressed in climate
action plans. By recognizing the intrinsic value of biodiversity and ecosystem services, policymakers
can prioritize investments in nature-based solutions that enhance resilience to climate change while
also protecting wildlife and human health.

Additionally, the study emphasizes the importance of international cooperation and knowledge sharing
to address the transboundary nature of vector-borne disease threats. Collaborative research networks,
capacity-building initiatives, and technology transfer programs can facilitate the exchange of scientific
expertise, data, and best practices for disease surveillance, prevention, and control. By fostering global
partnerships and solidarity, countries can work together to tackle shared challenges and build a more
resilient future in the face of climate change and emerging infectious diseases.

In conclusion, the study offers a range of recommendations that contribute to theory, practice, and
policy in addressing the impacts of climate change on vector-borne diseases in wildlife. By integrating
scientific insights with practical interventions and policy reforms, stakeholders can work towards
building more resilient ecosystems, safeguarding biodiversity, and protecting the health and well-being
of wildlife populations in a changing climate.
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