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There are concerns regarding the emergence of contagious diseases due to recent rapid changes to 

natural landscapes as a result of deforestation, agricultural expansion, and urban growth. It is essential 

to analyze the effects of habitat loss and fragmentation on the interactions among the human, wildlife, 

and disease vector system to enhance the system's public health readiness. The current work seeks to 

advance ecological modeling of integrated spatial epidemiology to identify how fragmented 

ecosystems can accelerate spillover of pathogens and hasten the rate of disease transmission. The 

research utilized high-resolution land cover datasets, disease vectors distribution, and disease reports 

to identify the ways in which environmental disruptions caused a change in the dynamics of the disease 

in vulnerable areas. The results of the research showed that a reduction in habitat complexity, an 

increase in the density of edge environments, and a decrease in the distance of human-wildlife contact 

significantly increased the exposure to zoonotic pathogens. The loss of landscape and habitat caused 

mosquitoes and rodents, which are dangerous disease vectors, to improve their abundance and 

geographic distribution in the impacted areas, and, in turn, raised the risk of disease transmission. In 

order to prevent the emergence of infectious diseases, the study showed that the practice of ecological 

protection should be a priority. The study emphasizes the health risk mitigation required by changes 

in the climate to focus on emerging and re-emerging infectious diseases in the ecosystems impacted 

by changes to the environment. The vertical, linear, and spatially fragmented ecosystems due to 

climate change and rapid deforestation result in high population and high density of rodent and 

mosquito disease vectors. As ecosystems undergo more modifications and as land use changes, people 

and wildlife begin to interact more and more. This changes the factors that control how and where 

people get infected with different diseases. Integrating these factors together is necessary to gauge the 

various threats to public health that may come with new and re-emerging diseases. This research 

investigates the relationship that exists between the disturbance of different landscapes and the 

ecology of diseases, with a specific focus on the factors that increase the contact of people with 

zoonotically transmitted diseases. This research achieves the integration of public health and 

ecological knowledge, and in turn encourages multidimensional cooperation between epidemiologists, 

ecologists, conservation planners, and environmental health scientists. It is hoped that the results of 

this research project will lead to the formulation of new and revised proactive disease prevention 

strategies that recognize the direct relationship between the health of people and the health of the 
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ecosystems that they depend on. Materials & Methods: The land use and habitat disturbance data were 

obtained through the integration of satellite images, remote sensing techniques, and environmental 

monitoring systems. This information was used in conjunction with the mapping of potentially 

infected organisms, the documentation of infected wildlife, and disease reports to create regions of the 

most rapidly changing landscapes. Vector species and their corresponding wildlife hosts were grouped 

together on the basis of different ecological characteristics, their relationship with habitats, their 

patterns of movement, and their involvement with zoonotic diseases. Disease risk models were 

constructed to estimate the impact of habitat disturbance, resource depletion, and human activity on 

the potential risk of disease transmission between organisms and pathways. Sensitivity analysis sought 

to determine how changes in the landscape configuration and abundance of vectors impact the overall 

public health risk vulnerability. Results: Results show that the most fragmented landscapes enabled 

increased human–wildlife interactions that incorporated greater incursions of infectious disease vectors 

and even higher disease rates. Rodents and disturbed habitat-tolerant mosquitoes, which are both 

abundant, occupied greater ranges in the fragmented landscapes where they are abundant reservoirs 

and/or vectors of pathogens. The study also highlights the role of specific animal populations, such as 

rodents and mosquitoes, in facilitating the spread of zoonotic diseases in fragmented landscapes. As 

these species become more abundant and their geographic range expands, they increase the likelihood 

of pathogen spillover to human populations. This underscores the urgent need for targeted 

conservation strategies to manage wildlife populations and restore fragmented habitats to mitigate the 

risk of emerging infectious diseases. Models showed that landscape edges, patch isolation, and less 

vegetative cover increased susceptibility to the exchange of pathogens among targeted populations. 

Simulation of scenarios pointed to key areas where disease risk could be especially lowered through 

environmental restoration, habitat buffering, and enhanced surveillance. Conclusion: Ecological 

modeling and deep public health analysis unite to show how the loss of habitats and fragmented 

landscapes synergistically exacerbate the emergence of new infectious diseases. The results point to 

the critical need to sustain habitat rates and biodiversity in landscapes to reduce their risk of zoonotic 

spillover. Adaptive and data-driven strategies that balance risks to human populations and ecosystems 

will be essential, especially in the face of rapid environmental change. 
 

Introduction 

The environment is changing at an alarming 

rate and undergoing extreme alterations. Rapid 

deforestation, urban sprawl, conversion of land, 

and agricultural expansion are changing intact 

and contiguous ecosystems into fragmented 

landscapes. These alterations threaten 

biodiversity and may disrupt the ecological 

equilibrium in ways that threaten human health. 

The loss and fragmentation of habitats breaks 

ecosystems, stresses and starves wildlife, 

concentrates into smaller and smaller patches, 

and increases the exposure of humans, domestic 

animals, wildlife, and disease-bearing organisms 

to one another. (Patil et al., 2017; Sathiyamurthy 

& Muthu, 2025; McCallum & Dobson, 2002; 

Suzán et al., 2012) 

 

Figure 1: Global Patterns of Habitat Loss and Fragmentation (2000–2025) 

The map in Figure 1 presents habitat loss and 

fragmentation from 1995 to 2020 across the 

world's regions and countries, losing large 

enough tracts of habitat to pose the risks of 
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human–wildlife conflict. Areas with high levels 

of habitat loss and fragmentation due to high loss 

of forest cover, urban development, and 

agricultural expansion are in RED. Clusters of 

deforestation and fragmentation are in 

ORANGE, where habitat loss and fragmentation 

are moderate. Areas of GREEN are those where 

at least deforestation has been absent. The map 

illustrates that the distribution of habitat loss and 

fragmentation across the globe is uneven and is 

correlated with urban and agricultural 

development and with minimal levels of habitat 

protection for wildlife. The resultant risk of 

potential zoonoses is equally high. 

The gradual loss of biodiversity and 

deterioration of ecosystems undermine one of the 

most overlooked forms of risk mitigation for the 

emergence of infectious diseases. Ecosystems of 

the world exhibit a complex web of interactions 

that can mitigate pathogen transmission via the 

dilution of pathogens across numerous species. 

Some of these species may be less competent 

hosts and thus weaken the overall transmission of 

the pathogens. This phenomenon is known as the 

dilution effect. Loss of biodiversity results in the 

shifting dominance of competent reservoir 

species, which often include generalist rodents 

and certain mosquitoes. This phenomenon 

increases spillover transmission events 

(zoonoses) whereby pathogens are transmitted 

from a reservoir (wildlife) to humans. 

(McCallum & Dobson, 2002; Barbier, 2021; Patz 

et al., 2004). 

 

Figure 2: Ecological Mechanisms Connecting Habitat Fragmentation and Zoonotic Disease 

Transmission 

The ecological impacts of habitat loss and 

fragmentation leading to wildlife disease risk are 

illustrated in the conceptual figure. Figure 2 

provides a hypothetical illustration showing how 

the loss and fragmentation of wildlife habitats 

impact the distribution of wildlife disease carriers 

and the associated human health risks. The 

arrows signify the primary pathways of 

Zoonotic Disease 

Transmission to Humans 

Increased Human-Wildlife 

Interactions 

Habitat Fragmentation 

Increased Human-
Wildlife Interactions 

Increased Disease 
Vectors 
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ecological influence: (1) habitat loss peripheries 

creating new edges leading to increased edge 

effect and loss of wildlife, (2) wildlife loss 

dispersal toward humans in the landscape, (3) 

increased disease transmission to humans in the 

landscape due to fragmented landscapes, and (4) 

increased vectors for diseases in the landscape. 

This figure narrates the ecological and 

epidemiological rationale for the work. 

An ever-increasing assortment of research in 

recent times has illustrated the links between 

varying degrees of changing land use and the 

rising rates of emergent infectious disease risk 

and incidence. Abscission of forested land and 

the fragmentation of habitats have been 

associated with the incidence of cases of malaria, 

Ebola, hantavirus, Lyme disease, and a variety of 

other diseases of zoonotic origin. (Lindahl & 

Grace, 2015; Aguirre & Tabor, 2008; Horan et 

al., 2008) In these pathways, changes in the 

abundance of specific vector species that serve to 

spread a disease (such as mosquitoes, ticks, and 

other similar species), alterations in the 

abundance of primary reservoirs of infectious 

diseases, increased contact between humans and 

wildlife at the border of developed lands and 

fragmented forests, and specific environmental 

factors that stress wildlife to the point of 

weakening their immune systems and shifting the 

dynamics of a pathogen in an ecosystem. 

(Kumar, 2025; Diuk-Wasser et al., 2021; 

Schmeller et al., 2020). 

In addition to the direct effects of land-use 

change on biodiversity, habitat fragmentation 

significantly alters the behaviour and health of 

specific animal populations, increasing the 

likelihood of zoonotic disease spillover (Delgado 

et al., 2023). Fragmented landscapes force 

wildlife, including key zoonotic disease 

reservoirs like rodents and mosquitoes, into 

closer proximity to human populations. This 

leads to more frequent human-wildlife 

interactions and facilitates the transmission of 

pathogens from animals to humans. As 

ecosystems become more fragmented, particular 

species that act as disease vectors may thrive in 

altered habitats, thereby amplifying the risk of 

infectious diseases. Understanding how these 

dynamics play out in fragmented landscapes is 

essential for developing strategies to mitigate 

disease transmission and protect both human and 

animal health in these rapidly changing 

environments (Mehta & Reddy, 2024; Pruvot et 

al., 2023). 

The role of fragmentation, rather than just the 

complete loss of habitats, is significant. A recent 

empirical study demonstrated that fragmentation 

explains more of the variation in parasite 

prevalence than habitat amount alone. Therefore, 

the configuration of the remaining habitat (the 

patch size, connectivity, and edge effects) can be 

of greater significance than the total land 

remaining. (Daszak et al., 2001; Brearley et al., 

2013) This indicates that a complete and total 

lack of ecosystem management can lead to partial 

losses in ecosystems that can raise the risk of 

disease transmission and incidence. 

Integration of ecological disciplines 

(landscape ecology, conservation biology) and 

public health, while having some foundational 

work, is still in its infancy, particularly with the 

field of public health being very reactive and 
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some ecological disciplines (particularly 

landscape ecology) being very theoretical. Most, 

if not all, epidemiological models still do not 

incorporate environmental change, the ecology 

of the disease vectors themselves, and the spatial 

arrangement of ecosystems and habitats. 

Likewise, the field of conservation and, more 

broadly, land-use planning still does not 

incorporate the risk of disease in the emerging 

field of public health. Integration of all these 

disciplines is paramount if we are to attempt to 

prevent the loss of ecosystems while also 

implementing effective land-use strategies to 

prevent the emergence of infectious diseases. 

Utilizing remote sensing, geography, and 

various forms of ecological modeling, 

researchers are now able to quantify land-cover 

changes, measure the numerous forms of 

landscape fragmentation, and predict the 

changes’ potential to correlate with the 

movement of disease-infected animals (and, as a 

result, the potential emergence of diseases) 

across a landscape. This work, particularly in the 

field of mapping potential spillover (and disease 

emergence) hotspots for various coronaviruses, 

has synthesized the spatial distribution of host 

species, fragmentation of forests, and the 

population density of urbanized areas, to identify 

areas that were once zoned as natural and are now 

at higher risk. These studies and models hold 

great potential for the integrated field of 

predictive risk assessment and the targeted 

deployment of risk mitigation measures. 

Nonetheless, many issues continue to remain 

unaddressed. Several analyses are restricted to 

specific geography, do not include substantial 

long-term ecological datasets, or do not explicitly 

interlink the environmental change with the 

human diseases for which incidences are 

documented. There are also many weaknesses in 

knowledge on how particular pathogens (viruses, 

bacteria, and parasites) respond to fragmentation, 

the ecology of both vector and host species in 

relation to landscape structure, and the weak 

social (human mobility, land-use activities, and 

wildlife land-use) factors on spillover risk. These 

issues illustrate the need for a Comprehensive 

Integrative Research of the ecological, the 

epidemiological, and the land-use (Myers et al., 

2013; Suzan et al., 2008). 

The study aims to partially cover the shortage. 

Integrating the datasets of land-cover change, 

fragmentation metrics, the wildlife host and 

vector distribution, and the human population, 

we model possible changes in the risk of 

Zoonotic diseases under various land-use 

strategies. We aim to provide the ecological-

epidemiological basis for land-use planning in 

the context of Habitat destruction and 

fragmentation. This would simultaneously 

provide the basis for conservation and the 

prevention of diseases. 

Materials and Methods 

Study Area and Selection Criteria 

The study's focus was on the habitat loss and 

fragmentation of tropical forests, agricultural 

interfaces, and urban-wildland mosaics. Study 

locations were selected based on the relational 

intensities of land-use change, biodiversity, and 

recordings of zoonotic illnesses. Priority study 

areas were determined based on the conjunction 
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of satellite land-cover data with public health 

data on diseases. This method allowed the study 

to capture the areas with ecological disruption 

and significant health risks (Geetha & 

Gowsikraja, 2025). 

Data Sources 

Data were obtained from various synergistic 

sources. Land-cover data and habitat 

fragmentation were derived from high-resolution 

satellite imagery (Landsat, Sentinel-2) and global 

land-use datasets. Distribution of ecological 

hosts and vectors (e.g., rodents, mosquitoes) was 

acquired from environmental monitoring 

programs and species occurrence databases. 

Human density, settlement patterns, reported 

illnesses, and disease data were obtained from 

public health datasets, mainly the WHO and 

national health authorities. A seamless 

interaction of the datasets provided an informed 

understanding of the environments, wildlife, and 

human networks (Banik & Basu, 2025). 

 Species and Vector Categorization 

The assignment of animals and vectors was 

based on their documented relationships with 

zoonotic diseases and the specificity of their 

habitat, dispersal ability, and potential to amplify 

pathogens in fragmented landscapes. Generalists 

and specialists were identified, and vectors were 

classified to help in determining which species 

are most likely to elevate the disease risk in 

modified landscapes (Tracey et al., 2014). 

Habitat and Risk Modeling 

Fragmented landscapes were used to develop 

habitat suitability models from spatial algorithms 

designed to predict species distribution. Key 

metrics of fragmentation- patch size, 

connectivity, and edge effects- were used to 

predict the presence of vectors and wildlife in 

changing environments (Ellwanger et al., 2020). 

Along with epidemiological models, these 

simulations estimated the risk of pathogens 

spilling over to humans. Analyses of sensitivity 

were conducted to determine how changes in 

vegetation cover, habitat fragmentation, and 

human encroachment affected the transmission 

of disease (Sharan et al., 2023; Sathiyamurthy & 

Muthu, 2025). The research included an example 

of eco-sensitive architectural design that 

integrates built environments and natural 

systems. The current study implemented 

biosensors deployed to assess the pollution of 

water and marine ecosystems to assess the human 

footprint on a given habitat's quality. Computer 

vision was used to monitor and track the 

movements of marine organisms to gain an 

understanding of their spatial distribution and 

alterations to the habitats they occupy (Albert 

Mayan et al., 2025). 

Workflow Diagram 

This diagram in Figure 3 illustrates the 

general methodology taken in the study. The first 

step taken was the collection and processing of 

land-cover and fragmentation data. The second 

step involved mapping of wildlife hosts and 

disease vector distributions. The third step 

consisted of an ecological and epidemiological 

trait-based sorting of species and vectors. After 

that, filtered models were created and verified 

based on habitat suitability and risk of disease. 

Lastly, scenario analysis was done in order to 

pinpoint locations with high public health risk to 
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provide guidance on the disease mitigation 

strategies that should be implemented. 

 

Figure 3: Workflow of Habitat Fragmentation and Infectious Disease Risk Analysis 

Merging ecological and epidemiological data 

with spatial data allows for a much more precise 

portrayal of the impact of habitat loss and 

fragmentation on the emergence of infectious 

diseases. It also allows for evidence-backed 

practices for conservation and public health. 

Results and Discussion 

Patterns of Land Use Change and Habitat 

Transformation 

An analysis utilizing 25 years of remote 

sensing and land use data uncovered significant 

transformations to habitats in the study area. 

There was a drastic decrease in the region's forest 

cover, while there was a notable increase in 

agricultural and urban land. Changes to the 

region's landscape resulted in high levels of 

fragmentation, which increases the potential for 

a human–wildlife interface and the risk of 

zoonotic disease. 

Table 1. LULC Change Statistics (2000–

2025) 

Table 1: Shows Area Changes Across Major Land Cover Classes 

LULC Class Area 2000 (sq km) Area 2025 (sq km) % Change 

Dense Forest 1,240 980 –21% 

Open Forest 630 550 –13% 

Agriculture 740 910 +23% 

Built-Up Area 110 260 +136% 

Step 2: Preprocessing and LULC 

Classification 
Step 1: Data Acquisition 

Step 3: Fragmentation Analysis 

Step 4: Habitat Suitability Modeling 

 Step 5: Species and Vector Interaction 

Analysis 

Step 6: Disease Spillover Risk Assessment 

 Step 7: Synthesis, Visualization, and 

Interpretation 
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Figure 4: LULC Area Comparison (2000 vs 2025) 

Significant changes driven by anthropogenic 

factors are evident in the land use and land cover 

(LULC) data from 2000 to 2025 in Figure 4. 

There was a significant decrease in both dense 

and open forest cover. These areas experienced a 

drastic loss attributable to the unending land 

clearing and the degree of land encroachment and 

settlement sprawl, particularly in the forest 

edges. On the other hand, there was constant 

growth in the area of agricultural land, which can 

be associated with increasing cultivation 

demands. The most notable growth, however, 

was in the areas of built-up land, which more than 

tripled in the 25 years, indicative of high 

urbanization and growth of expansive 

infrastructural development. These changes 

depict a region in the epoch of landscape 

transformation with the discontinuity of natural 

ecosystems in contrast with the growth of human-

dominated land uses. The decline in forest cover, 

particularly in forest cover near the edges, aligns 

with the significant increase in human–wildlife 

interface area, which increases the risk of 

disturbance-driven displacement of wildlife and 

the phenomenon of zoonotic pathogen 

circulation. The imbalanced decrease of edge 

forested areas reflects the concentration of areas 

with human activity, increasing the interface with 

wildlife. This phenomenon shows that 

fragmentation of the forest and entire ecosystem 

serves as a mechanism for increasing the risk of 

zoonotic diseases due to increasing human 

interface with wildlife. 

Habitat Suitability and Ecological 

Gradients 

The dispartition of the condition of the 

ecosystem was demonstrated through habitat 

suitability modeling. High-suitability ranges 

were concentrated in core forest patches that, 

over time, underwent deforestation and 

fragmentation. The main factors influencing the 

score of the ecosystem were the vegetative cover, 

distance to the water body, inclination of the area, 

and anthropogenic pressure 
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Figure 5: Spatial Distribution of Habitat Suitability Scores 

Figure 5 Maps high-, moderate-, and low-

suitability zones and their temporal shifts. 

Table 2. Habitat Suitability Model Accuracy 

Metrics 

Table 2: Describes Validation Metrics Demonstrating Predictive Reliability 

Metric Value 

AUC 0.89 

Sensitivity 0.83 

Specificity 0.81 

Accuracy 86% 
 

 

Figure 6: Habitat Suitability Distribution 

Figure 6 shows how habitat suitability scores 

have changed and how the climate has changed 

over the years due to increasing land-use 

pressures. The histograms shift away from high 

habitat suitability scores to mainly moderate and 

low habitat suitability classes. The high-scoring 

pixels have declined sharply. This reflects that 

highly sensitive species can find shelter in fewer 

and fewer spots that qualify as the best wildlife 

habitats. The low scores have increased, and 

habitats have become more damaged, and 

ecosystems are losing their stability due to more 

encroachment from human activity as vegetation 

cover decreases. This is an alteration in 

ecosystems and a shift to degrade the remaining 

wildlife habitats. The remaining wildlife habitats 
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are, as a result, of high quality and are in limited 

supply. These conditions are leading to an 

increase in human-animal contact pathways, with 

wildlife outside the remaining high-quality 

habitats, in small, isolated, degraded patches, and 

outside of their endemic disease cycle. 

The decline in quality indicates that there are 

fewer remaining safe zones for wildlife, and the 

remaining zones are bringing wildlife closer to 

human settlements. Anticipated changes signal 

that there are factors for increased pathogen 

spillover. 

Hotspot Sensitivity and Fragmentation 

Patterns 

Land-use change and habitat suitability 

analyses indicate that the highest quality, still 

intact, patches of habitat are becoming more 

isolated and fragmented. This increases the 

presence of wildlife within urbanized areas, 

heightening the risk of disease spillover. 

 

 

Figure 7: Fragmentation and Connectivity  Shifts (2000–2025) 

Figure 7 shows a Visual comparison of intact 

vs. fragmented habitat patches over time. 

Table 3. Change in High-Suitability Habitat 

Extent 

 

Table 3: Shows Area Change Across Suitability Categories In Table 3. 

Category Area 2000 (sq km) Area 2025 (sq km) Net Change 

High 430 310 –120 

Moderate 520 460 –60 

Low 780 940 +160 
 

 

2000 2025 
    Intact Habitat 

     Fragmented Habitat 
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Figure 8: Fragmentation Trend Over Time 

The increase in landscape fragmentation over 25 years, as depicted in Figure 8, reflects a rising 

fragmentation index. One can note a consistent increase along one of the lines in the chart. Increasingly 

divided spaces indicate a retreat of original, uninterrupted habitats. This trend is in line with the division 

of cross-continuous belts, with the growing number of cities and the increase in the area of cultivated 

land. This rapid division, especially after 2010, symbolizes the rise in pressure of land use. Smaller and 

isolated areas with weakened habitats increase the obstruction of movement for wildlife, thereby 

increasing pressure on the particular species and lessening their resilience to a changing environment.  

Of the remaining wildlife, a result of the fragmentation of these habitats, the suffering is more from the 

confinement to the more urbanized areas, and is more likely to result in increased movement with the 

human population.  Hence, in the public health context this is of great concern. In this regard, habitat 

fragmentation is not merely an environmental issue, which Chart 3 demonstrates, but an issue 

concerning the emergence of infectious disease. 

Fragmentation decreases the permeability of the habitat, obstructs animal movement and dispersal, 

and augments edge effects, increasing the potential for disease-vecting organisms to thrive and spread. 

Species Responses, Vulnerability, and Public Health Implications 

Patterns of species occurrence illustrate the effects of land use changes on the dispersal of wildlife 

and associated human health risks. There was an even more significant decline of specialists and large 

mammals in fragmented areas, as the generalist species (rodents and some birds) were also augmenting 

human settlements. This pattern led to more potential for disease vectors to transfer and established a 

disease transmission pathway for humans. 

Description: In table 4 Evaluates risk based on habitat dependency and exposure to fragmentation. 
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Table 4: Species Vulnerability Assessment 

Species Group Habitat Dependency Exposure Vulnerability 

Large Mammals High High Very High 

Small Carnivores Medium High High 

Ground-Dwelling Birds High Medium High 

Amphibians Medium Medium Moderate 
 

 

Figure 9: Species Occurrence vs. Suitability Score 

The data represented in Figure 9 corroborates 

the hypothesis that there is a directly proportional 

relationship between the frequency of species 

occurrences and the calculated habitat suitability 

score for that point. The overall trend is upward 

in that scatter plot. For such an unsuitable habitat 

(<0.3), species presence was virtually zero, 

suggesting that these highly disturbed and 

degraded habitats were used very rarely by 

wildlife. For greater such suitability scores 

(>0.5), however, there was a consistent increase 

in wildlife presence, demonstrating that most 

species prefer ecological and structural intactness 

of their habitats. Between these points, there was 

an especially sharp point cluster in the range of 

habitat suitability score between 0.75 and 0.95, 

indicating that these core ecological patches 

retain the greatest ecological richness and density 

of wildlife. This trend is a direct consequence of 

the ecological impacts of habitat loss and 

fragmentation: as habitats decrease in size and 

high-quality habitats become increasingly rare, 

an overall increase in the population number of 

the fragmented species results in a greater 

restriction of that population to isolated patches 

of the landscape able to support their unique 

ecological demands. Because of such a scenario, 

habitats with a declining habitat suitability score 

may ultimately push certain wildlife species to an 

interface with highly disturbed, human-

dominated landscapes, increasing the risk for 

zoonotic disease spillover. Chart 4 directly 

supports the principal conclusions of the research 

by demonstrating the degree to which loss of 

environmental quality, species distribution, and 

ecological equilibrium is interdependent. 
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The presence of generalist species living close 

to human settlements increases the risk of 

zoonotic disease transmission. This remains 

consistent with the associations of fragmentation, 

displacement of wildlife, and the ensuing risk to 

human health. 

Integrated Interpretation 

In a landscape with edge forests and wildlife 

habitats close to human settlements, the 

likelihood of environmental degradation and 

wildlife–human interface is concomitant. As the 

habitat remains fragmented, the wildlife disease 

reservoirs and vectors proximal to humans 

increase. Further fragmentation of the landscape 

breaks continuous habitats into small isolated 

patches, which constitute an ecological trap, 

amplifying human and wildlife pathogen 

exposure. The different responses of species to 

fragmentation and disturbance result in generalist 

species increasing the likelihood of disease 

spillover. Biodiversity loss due to habitat 

fragmentation results in the processes further 

complicating the emergence of diseases. 

Conclusion 

The depth of habitat loss and fragmentation's 

effect on the transmission of infectious diseases 

and the health of the public. Our work 

demonstrates that alterations to the ecosystem of 

an area due to land use changes, deforestation, 

and the growth of urban areas modify the 

structure of an ecosystem, creating habitat 

fragmentation and loss of habitat connectivity, 

and leading wildlife to become concentrated in 

smaller and smaller human adjacent areas. These 

environmental changes increase the likelihood of 

human and wildlife contact and contact with 

disease vectors, and promote the spillover of 

diseases caused by pathogens in animals to 

humans. Models of habitat fragmentation and 

assessments of the impact of habitat 

fragmentation on species and the impact of 

habitat fragmentation on species of large 

mammals and habitat fragmentation on disease 

vectors demonstrate the likely risk of disease 

threats to public health. Threats to public health: 

integration of conservation with public health. 

Streamlining land use and promoting 

biodiversity to reduce loss and disease risk. 

Achieving these outcomes through early 

intervention aimed at high-risk areas requires 

integration of different scientific areas. 

Defending the ecosystem's integrity should be 

regarded as an environmental and public health 

priority as well. Moreover, integrating wildlife 

health monitoring and habitat conservation 

efforts into public health strategies is crucial to 

mitigate the risks of zoonotic diseases, as the 

degradation of wildlife habitats directly impacts 

the spread of pathogens to human populations. 

Healthy and secure human communities and 

ecosystems in the environment will continue to 

be changed with the help of balanced, sustainable 

land-use policies and surveillance of wildlife and 

vector populations that reduce the risk of 

pathogen spillover. 
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