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Abstract

Climate change, driven predominantly by anthropogenic greenhouse gas emissions, has emerged as a critical global threat profoundly
impacting biodiversity across terrestrial, freshwater, and marine ecosystems. Rising temperatures, altered precipitation patterns,
extreme weather events, ocean acidification, and sea-level rise are disrupting ecological balances, shifting species distributions, and
accelerating extinction risks. Sensitive habitats such as coral reefs, polar regions, tropical forests, and alpine ecosystems are
witnessing dramatic biodiversity losses, often irreversibly. Changes in phenology, migration patterns, and reproductive cycles are
affecting ecological interactions like pollination, predation, and competition, leading to cascading effects across food webs.
Furthermore, climate-induced habitat fragmentation and the introduction of invasive species are compounding the threats faced by
native flora and fauna. The intricate interdependence between climate systems and biodiversity underscores the urgency for
comprehensive global mitigation strategies, adaptive conservation efforts, and sustainable ecosystem management to safeguard

biodiversity and ensure ecosystem resilience in the face of accelerating climate change.
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Introduction

Climate change has emerged as one of the most pressing
global environmental challenges of the 21st century, with far-
reaching consequences that extend beyond mere
temperature increases. The unprecedented rise in
greenhouse gas emissions, particularly carbon dioxide,
methane, and nitrous oxide, has led to a significant alteration
of the Earth's climate systems. This phenomenon is primarily
attributed to industrial activities, deforestation,
unsustainable agricultural practices, and the excessive
consumption of fossil fuels [1]. The warming of the planet's
atmosphere and oceans disrupts natural processes and
creates imbalances in ecological systems. These changes
have become a central concern for scientists, policymakers,
and environmentalists, as they threaten not only human
societies but also the diverse array of life forms that inhabit
our planet [2].

Biodiversity, which encompasses the variety of all life forms
on Earth including plants, animals, fungi, and
microorganisms, plays a critical role in maintaining
ecosystem functionality and resilience. Healthy ecosystems
provide essential services such as food production, climate
regulation, water purification, pollination, and disease
control. However, climate change exerts a profound impact
on biodiversity by altering habitat conditions, triggering
shifts in species distributions, and affecting the timing of
biological events.

As ecosystems become stressed by changing climates, their
ability to support diverse species diminishes, leading to
biodiversity loss and ecosystem degradation. This loss not
only compromises ecological balance but also undermines
human livelihoods and wellbeing [3]. The impact of climate
change on biodiversity is evident across various biomes and
geographic regions. Polar regions, for example, are
experiencing rapid ice melt, threatening species like polar
bears and Arctic foxes. Coral reefs, known as biodiversity
hotspots, are suffering from mass bleaching events due to
rising sea temperatures and ocean acidification. Tropical
rainforests face increased droughts and heat stress,
endangering countless species of plants and animals.
Similarly, freshwater ecosystems are impacted by altered
hydrological cycles, affecting aquatic biodiversity and water-
dependent communities. These examples highlight the
pervasive nature of climate change effects on biodiversity
worldwide.

Climate-induced changes in species behavior and
distribution can lead to ecological imbalances. As species
migrate to more favorable habitats, they may outcompete
native species, potentially leading to the decline or extinction
of less adaptable organisms. Phenological changes, such as
earlier flowering or breeding seasons, may desynchronize
ecological interactions, like pollination or predator-prey
relationships. These disruptions can cascade through
ecosystems, affecting food webs and ecosystem services.
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Moreover, climate change can facilitate the spread of invasive
species and pathogens, further threatening native
biodiversity and ecosystem stability [4]. Human societies are
deeply interconnected with natural ecosystems and
biodiversity. The loss of biodiversity as a result of climate
change can have profound socio-economic consequences,
particularly for communities that rely directly on natural
resources for their livelihoods. Agricultural productivity,
fisheries, forestry, and tourism are sectors highly dependent
on healthy ecosystems and are thus vulnerable to climate-
driven biodiversity loss. Indigenous communities and rural
populations often bear the brunt of these impacts due to their
close ties with local biodiversity and limited adaptive
capacity. Thus, the socio-ecological linkages highlight the
need for urgent action in addressing climate change and
conserving biodiversity [5]. Addressing the dual challenge of
climate change and biodiversity loss requires an integrated,
multidisciplinary approach. Mitigation strategies such as
reducing greenhouse gas emissions, transitioning to
renewable energy sources, and implementing sustainable
land-use practices are critical. Equally important are
adaptation measures, including ecosystem-based
adaptation, habitat restoration, and the establishment of
climate-resilient conservation areas. International
cooperation, policy frameworks like the Paris Agreement, and
biodiversity-focused initiatives such as the Convention on
Biological Diversity are vital in guiding global action [6].

Table 1: Major Impacts of Climate Change on Different Ecosystems

Ecosystem Type Climate Change Impact

Polar Regions
Coral Reefs
Tropical Forests

Ice melt, habitat loss
Ocean warming, acidification, bleaching
Increased drought, temperature rise

Freshwater Systems Altered hydrological cycles, temperature changes

Table 2: Climate Change Drivers and Their Biodiversity Effects

Climate Change Driver Biodiversity Effect Example
Species migration, habitat
Temperature Rise P g Polar bears losing ice habitat

loss
Coral reef bleaching, marine

o . Coral death and fish loss
life disruption

Ocean Acidification

Droughts, altered growing
seasons

Plant species decline in tropical
Altered Rainfall P P
forests
Habitat destruction,

mortality

Floods affecting amphibians and

Extreme Weather )
reptiles

Table 3: Socio-Economic Implications of Biodiversity Loss Due to Climate Change

Sector Impacted By Biodiversity Loss Socio-Economic Effect
Reduced crop yield, food
Agriculture Loss of pollinators, soil degradation . py_
insecurity
Fisheries Decline in fish populations Reduced income, food shortages
Forestry Loss of tree species, ecosystem imbalance Economic loss, resource scarcity

Reduced tourism revenue, job

Tourism
loss

Loss of biodiversity hotspots

Table 4: Strategies for Mitigating Climate Change and Biodiversity Loss

Strategy Description Expected Outcome
Limiting greenhouse gas

emissions

Slowed global warming,

Emission Reduction ) .
habitat protection
Transitioning to sustainable

Renewable Energy Reduced carbon footprint

energy

X Using natural systems for Increased resilience,

Ecosystem-Based Adaptation ; Lo . !
adaptation biodiversity conservation

Global cooperation . .
. . . Coordinated action on
International Agreements frameworks like the Paris . L )
climate and biodiversity
Agreement

Amphibians, Birds, Mammals
Fish, Amphibians, Aquatic Plants
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Strengthening scientific research, enhancing public
awareness, and fostering community participation are
essential steps toward creating resilient ecosystems and
securing biodiversity in a changing climate.

CLIMATE CHANGE
AND BIODIVERSITY

Fig 1: The figure highlights how climate change disrupts ecosystems by causing habitat loss,
species extinction, and altered ecological balance. It emphasizes the urgent need for
integrated conservation and climate adaptation strategies to protect biodiversity and
sustain ecosystem services.

Key Affected Species Consequences

Polar Bears, Arctic Foxes Population decline, extinction risk

Coral species, Reef fish Habitat degradation, biodiversity loss

Loss of biodiversity, ecosystem collapse
Species displacement, reduced water quality

Impact of Rising Temperatures on Species Distribution
Climate change has significantly altered global temperature
patterns, leading to profound shifts in species distribution
across various ecosystems. As temperatures rise, many
species are forced to migrate toward higher altitudes or
latitudes in search of suitable habitats. This migration
disrupts established ecological communities and often leads
to competition with native species in new habitats. For
instance, alpine and polar species face shrinking habitable
zones as they are pushed toward mountaintops or polar
extremes where space and resources are limited [7]. These
shifts not only affect the survival of individual species but
also alter predator-prey relationships, pollination networks,
and ecosystem dynamics, some species are unable to migrate
or adapt quickly enough to the changing temperatures,
resulting in population declines or extinction. Plants,
amphibians, and other less mobile organisms are particularly
vulnerable. The inability to relocate can disrupt reproductive
cycles and feeding habits, leading to further ecological
imbalance. This temperature-driven redistribution affects
biodiversity hotspots, weakens ecosystem resilience, and
jeopardizes global biodiversity by creating mismatches in
ecological functions.
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Ultimately, the cascading effects of species redistribution
challenge conservation efforts and necessitate adaptive
strategies in biodiversity management.

Ocean Acidification and Its Threat to Marine Biodiversity
Ocean acidification, a direct consequence of increased
atmospheric CO» levels, poses a severe threat to marine
biodiversity. As oceans absorb more COs, their pH levels drop,
making the water more acidic. This chemical change disrupts
the ability of marine organisms, particularly those with
calcium carbonate shells or skeletons, to maintain their
structural integrity. Corals, mollusks, and some plankton
species struggle to build and maintain their shells in acidic
conditions, leading to weakened populations and altered
marine food webs [8]. The decline of these foundational
species has a ripple effect on marine ecosystems, threatening
the survival of dependent species, including commercially
important fish stocks, ocean acidification impacts
reproductive rates, behavior, and growth of various marine
species. Fish larvae, for instance, exhibit impaired sensory
abilities and navigation in more acidic waters, reducing their
survival chances. The loss of biodiversity in marine
environments compromises critical ecosystem services such
as fisheries, coastal protection, and carbon sequestration.
Coral reef degradation, in particular, threatens millions of
people who rely on reef systems for food, income, and cultural
value. Addressing ocean acidification requires concerted
global efforts to reduce CO2 emissions and implement marine
conservation strategies, including the protection of
vulnerable habitats and species.

Phenological Changes and Ecological Mismatches
Phenology refers to the timing of biological events such as
flowering, breeding, and migration. Climate change has
caused significant shifts in these events, leading to ecological
mismatches that disrupt ecosystem balance. For example,
plants may bloom earlier due to warmer spring temperatures,
but the pollinators they depend on might not adjust their life
cycles accordingly. Such mismatches can result in reduced
plant reproduction and decline of pollinator populations,
impacting broader ecosystem services like food production
and biodiversity maintenance. These changes also affect the
availability of resources for herbivores, predators, and
decomposers within ecological networks [9]. Ecological
mismatches extend beyond plant-pollinator relationships to
predator-prey dynamics, migratory patterns, and
competition among species. Birds migrating earlier or later
than usual may find breeding sites unsuitable or food sources
depleted. Similarly, the altered availability of prey can affect
predator populations, leading to imbalances in food webs.
These disruptions threaten the stability and resilience of
ecosystems, increasing vulnerability to environmental
stressors. Phenological shifts highlight the intricate
dependencies among species and underscore the urgent need
for research and monitoring to anticipate and mitigate the
impacts of climate-induced ecological mismatches.

Plant Science Review

Habitat Loss and Fragmentation Due to Climate Change
Climate change exacerbates habitat loss and fragmentation,
posing a critical threat to global biodiversity. Rising sea
levels, increasing temperatures, changing precipitation
patterns, and more frequent extreme weather events directly
contribute to the degradation of natural habitats. Coastal
regions face submersion, wetlands dry up, forests experience
diebacks, and freshwater bodies shrink or become polluted.
These environmental changes lead to the displacement or
extinction of species that are unable to adapt to new
conditions or migrate to suitable habitats. Habitat
fragmentation, where large ecosystems are broken into
smaller, isolated patches, further limits species' ability to
move and interact, reducing genetic diversity and increasing
extinction risks [10]. Fragmented habitats also disrupt
ecological processes such as nutrient cycling, seed dispersal,
and predator-prey relationships. Isolated populations
become more susceptible to genetic bottlenecks and
inbreeding, which weaken their resilience against diseases
and environmental changes. Human-driven land use
changes, combined with climate-induced fragmentation,
create hostile environments that hinder species survival and
ecosystem functionality. Addressing habitat loss and
fragmentation requires integrated landscape management,
the establishment of ecological corridors, and protected areas
designed with climate resilience in mind. Conservation
planning must incorporate climate change projections to
ensure the long-term survival of species and the
maintenance of ecological integrity.

Human Dependence on Biodiversity and the Socio-
Economic Impacts of Its Loss

Biodiversity provides critical ecosystem services that are
fundamental to human survival and wellbeing. These
services include food security through pollination and fertile
soils, clean water from healthy watersheds, climate
regulation via carbon sequestration, and protection against
natural disasters like floods and storms. As climate change
accelerates biodiversity loss, the socio-economic impacts
become increasingly apparent. Agricultural productivity
suffers due to the loss of pollinators and soil degradation,
fisheries decline with marine biodiversity loss, and forestry
faces threats from changing species distributions and
ecosystem health. This has direct consequences on food
security, employment, and economic stability, particularly in
vulnerable communities that depend heavily on natural
resources, biodiversity loss exacerbates social inequalities, as
impoverished communities and indigenous populations
often rely more directly on ecosystem services for their
livelihoods [11]. Reduced access to natural resources can lead
to conflicts, displacement, and loss of cultural heritage. The
healthcare sector is also affected, as biodiversity contributes
to medicinal resources and disease regulation. Addressing
these socio-economic impacts requires integrating
biodiversity conservation into development policies,
promoting sustainable resource use, and supporting
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community-based adaptation strategies. International
cooperation and investment in biodiversity-friendly
practices are essential to protect both the environment and
human societies from the cascading effects of biodiversity
loss driven by climate change.

Invasive Species Proliferation Under Climate Change
Climate change alters environmental conditions in ways that
often favor the spread of invasive species, which can
outcompete native flora and fauna, leading to biodiversity
loss. Warmer temperatures, changes in precipitation, and
disturbed habitats create opportunities for non-native
species to establish themselves in new regions. These species,
often lacking natural predators or competition in their new
environments, can rapidly dominate ecosystems. Invasive
plants, insects, and pathogens can disrupt food chains, alter
soil composition, and reduce the availability of resources for
native species, significantly impacting ecological balance and
biodiversity health [12]. The proliferation of invasive species
under changing climatic conditions also has far-reaching
economic and ecological consequences. For instance,
agricultural pests expanding their range can lead to crop
failures and increased reliance on chemical controls, which
further harm biodiversity. Aquatic invasive species may
disrupt fisheries and water quality, while terrestrial invaders
can transform landscapes and fire regimes. Managing
invasive species in the context of climate change demands
proactive monitoring, early detection systems, and
coordinated control measures that consider future climatic
scenarios to mitigate their impact on native ecosystems and
biodiversity.

Extreme Weather Events and Biodiversity Disruption

The increasing frequency and intensity of extreme weather
events, such as hurricanes, floods, droughts, and heatwaves,
pose significant threats to biodiversity. These events can
cause direct mortality of plants, animals, and
microorganisms, destroy habitats, and alter ecological
processes. For example, severe storms may uproot forests,
floods may wash away soil and aquatic habitats, while
droughts can lead to water scarcity and vegetation die-off.
Such disturbances can lead to long-term changes in species
composition and ecosystem structure, often favoring
opportunistic or invasive species over sensitive native
species. Beyond immediate destruction, extreme weather
events also create cascading ecological effects that persist
long after the event has passed. Post-disaster environments
often experience shifts in nutrient cycling, habitat
availability, and interspecies relationships, which can alter
biodiversity dynamics on a broad scale. These disruptions
challenge conservation efforts and complicate ecosystem
recovery processes [13]. Therefore, building ecosystem
resilience through conservation planning, habitat
restoration, and sustainable land management is crucial for
mitigating the long-term biodiversity impacts of extreme
weather events intensified by climate change.

Plant Science Review

Climate Change and the Disruption of Food Webs

Food webs represent the complex feeding relationships
among species within ecosystems, and climate change is
increasingly disrupting these intricate networks. Alterations
in species abundance, distribution, and phenology can lead to
mismatches in predator-prey dynamics, resulting in
cascading effects across the food web. For instance, if primary
producers like phytoplankton decline due to ocean warming
or acidification, the entire marine food web—from
zooplankton to large fish and marine mammals—can be
adversely affected. Such disruptions can reduce ecosystem
productivity and stability, leading to the collapse of certain
species populations, the weakening of food web connections
due to climate-induced changes can reduce the resilience of
ecosystems to other environmental stressors. As keystone
species decline or disappear, the overall structure of
ecosystems may shift toward less diverse and less functional
communities [14]. These food web disruptions have direct
implications for ecosystem services like fisheries, wildlife
conservation, and nutrient cycling. Effective biodiversity
management must include strategies to maintain and restore
robust food web interactions in the face of changing climate
conditions.

Forest Ecosystems and Climate-Induced Stress

Forests are among the most biodiverse ecosystems on the
planet, but they are increasingly stressed by climate change.
Rising temperatures, prolonged droughts, altered
precipitation patterns, and increased frequency of forest fires
compromise the health and regenerative capacity of forest
ecosystems. Climate-induced stress can lead to reduced
growth rates, increased mortality, and shifts in species
composition. For example, drought stress weakens trees,
making them more susceptible to pests and diseases, which
further accelerates forest decline and biodiversity loss [15].
The degradation of forest ecosystems has profound
ecological and socio-economic consequences. Forests play a
critical role in carbon sequestration, water regulation, and
soil protection, and their decline undermines these essential
services. Loss of forest biodiversity affects the livelihoods of
millions of people who depend on forests for food, medicine,
and cultural practices. Protecting forest ecosystems in the
context of climate change requires adaptive management
practices, reforestation with climate-resilient species, and
policies that mitigate climate impacts while promoting
biodiversity conservation.

Wetland Vulnerability to Climate Change

Wetlands are vital ecosystems that provide habitat for diverse
species, regulate water cycles, and offer flood protection.
However, they are highly vulnerable to the effects of climate
change. Rising temperatures, altered precipitation patterns,
and increased evaporation rates can lead to the drying up of
wetlands, reducing available habitat for aquatic and semi-
aquatic species. Sea-level rise threatens coastal wetlands,
leading to saltwater intrusion that can alter species
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composition and ecosystem functions [16]. The loss of
wetlands not only impacts biodiversity but also diminishes
their ability to act as natural buffers against climate
extremes. Wetlands serve as carbon sinks, and their
degradation can release stored carbon into the atmosphere,
exacerbating global warming. Furthermore, the loss of
wetland ecosystems affects water quality, fisheries, and
livelihoods of communities dependent on these
environments. Conservation strategies for wetlands must
integrate climate adaptation measures, such as the
restoration of natural hydrological regimes and the
protection of wetland biodiversity hotspots.

Climate Change and Disease Dynamics in Wildlife
Climate change influences the spread and intensity of
diseases in wildlife populations, posing an additional threat
to biodiversity. Warmer temperatures and altered
precipitation patterns create favorable conditions for
pathogens and their vectors, leading to increased outbreaks
of diseases among animal and plant populations. For
instance, warmer climates can expand the range of disease-
carrying insects like mosquitoes and ticks, exposing new
wildlife populations to pathogens such as malaria, Lyme
disease, and various arboviruses. The spread of wildlife
diseases not only affects individual species but can also have
ecosystem-wide impacts [4]. Disease outbreaks can lead to
population declines, disrupt food webs, and alter community
structures. The introduction of novel pathogens into
ecosystems can have devastating consequences, particularly
for species with no prior exposure or immunity. Effective
biodiversity conservation must therefore include monitoring
and management of disease risks in the context of climate
change, alongside habitat protection and wildlife health
surveillance programs.

Pollination Services at Risk Due to Climate Change
Pollination is a critical ecosystem service that supports
biodiversity, food production, and ecosystem health.
However, climate change threatens pollinator species, such
as bees, butterflies, birds, and bats, by altering their habitats,
food availability, and life cycles. Rising temperatures, habitat
loss, and extreme weather events can reduce pollinator
populations and disrupt their interactions with flowering
plants. Phenological mismatches between pollinators and
plants can lead to reduced plant reproduction, affecting both
wild ecosystems and agricultural productivity. The decline in
pollination services has significant ecological and economic
implications [10]. Crops dependent on animal pollination,
such as fruits, vegetables, and nuts, may suffer yield
reductions, impacting food security and livelihoods.
Moreover, the loss of pollinator biodiversity can diminish the
resilience of ecosystems and their ability to adapt to
environmental changes. Protecting pollinators requires
climate-resilient conservation strategies, habitat
restoration, and the promotion of biodiversity-friendly
agricultural practices that support both pollinators and the
plants they service.
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Shifts in Biome Boundaries and Ecosystem
Transformation

Climate change is driving shifts in biome boundaries, leading
to the transformation of entire ecosystems. As temperature
and precipitation patterns change, ecosystems such as
tundras, forests, grasslands, and deserts are shifting
geographically. For example, warming temperatures may
cause forests to encroach on tundra regions, altering species
composition and ecosystem processes. These shifts can lead
to the loss of unique habitats and the species adapted to
them, resulting in decreased biodiversity. The transformation
of ecosystems due to shifting biome boundaries affects not
only biodiversity but also ecosystem services and human
societies [12]. Changes in vegetation cover can influence
climate regulation, water availability, and land use patterns.
This can have cascading effects on agriculture, forestry, and
livelihoods, particularly in regions dependent on specific
biomes. Adaptive management strategies must account for
these shifting boundaries, promoting resilience and ensuring
the sustainable use of natural resources in a changing
climate.

Climate Change and Genetic Diversity Erosion

Genetic diversity is a key component of biodiversity,
providing the raw material for species adaptation and
evolution. Climate change, by altering habitats and exerting
new selective pressures, can reduce genetic diversity within
populations. Small, isolated populations are particularly at
risk as they face increased inbreeding, genetic drift, and
reduced adaptive potential [17]. The loss of genetic diversity
limits a species’ ability to respond to environmental changes,
increasing extinction risk. Conserving genetic diversity is
essential for maintaining ecosystem resilience and ensuring
long-term species survival. Conservation strategies must
prioritize the protection of diverse populations, facilitate
gene flow between fragmented habitats, and incorporate
genetic considerations into biodiversity management plans.
Climate-smart conservation approaches that include
assisted gene flow, habitat connectivity, and ex-situ
conservation efforts like seed banks and captive breeding
programs are vital to safeguard genetic resources in the face
of climate change.

Mitigation and Adaptation Strategies for Biodiversity
Conservation

Mitigating the impacts of climate change on biodiversity
requires a combination of emission reduction efforts and
adaptive conservation strategies. Reducing greenhouse gas
emissions through renewable energy adoption, energy
efficiency, and sustainable land-use practices is critical for
slowing climate change and protecting ecosystems. At the
same time, adaptation strategies must be implemented to
help biodiversity cope with unavoidable climate impacts [18].
This includes habitat restoration, the creation of ecological
corridors, and the establishment of climate-resilient
protected areas.
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Adaptive management approaches must be informed by
scientific research, climate modeling, and ecosystem
monitoring. Community involvement and traditional
knowledge can enhance the effectiveness of conservation
initiatives, particularly in areas where human livelihoods are
closely linked to biodiversity. International cooperation and
policy frameworks, such as the Paris Agreement and the
Convention on Biological Diversity, play a crucial role in
guiding and coordinating global conservation efforts. A
proactive, integrated approach is necessary to protect
biodiversity and ensure ecosystem resilience in a rapidly
changing world.

Conclusion

Climate change stands as a formidable challenge to global
biodiversity, altering ecosystems in ways that threaten
species survival, ecosystem functions, and human wellbeing.
The cumulative impacts of rising temperatures, changing
precipitation patterns, ocean acidification, and extreme
weather events have triggered widespread shifts in species
distributions, disrupted ecological interactions, and
accelerated habitat degradation. These changes are not
confined to isolated regions but are a global phenomenon
affecting terrestrial, marine, and freshwater ecosystems
alike. Biodiversity loss, once considered a localized issue, has
now escalated into a pressing global crisis linked directly to
the overarching threat of climate change. The
interconnectedness of species within ecosystems means that
the decline of even a single species can trigger cascading
effects, disrupting entire ecological networks and weakening
the resilience of ecosystems to future environmental
stresses.

The socio-economic implications of biodiversity loss induced
by climate change further compound the severity of this
issue. Ecosystem services such as food production, climate
regulation, water purification, and disease control, upon
which human societies heavily depend, are all jeopardized by
the ongoing degradation of biodiversity. Vulnerable
communities, particularly in developing regions, are
disproportionately affected due to their dependence on
natural resources for sustenance and livelihoods. As
biodiversity declines, so too does the capacity of ecosystems
to support human wellbeing, leading to food insecurity,
economic losses, health challenges, and social inequalities.
This intricate link between ecological health and human
prosperity underscores the urgent need for integrated
approaches that address both climate change mitigation and
biodiversity conservation in tandem, survival of countless
species, the health of ecosystems, and the wellbeing of future
generations hinge on the actions taken today to address the
twin crises of climate change and biodiversityloss.

Plant Science Review

References

1. Muluneh, M. G. (2021). Impact of climate change on
biodiversity and food security: a global perspective—a
review article. Agriculture & Food Security, 10(1),1-25.

2. Wudu, K., Abegaz, A., Ayele, L., & Ybabe, M. (2023). The
impacts of climate change on biodiversity loss and its
remedial measures using nature based conservation
approach: a global perspective. Biodiversity and
Conservation,32(12),3681-3701.

3. Shaw, R., Mallick, F., & Islam, A. (2013). Climate change:
Global perspectives. In Climate change adaptation actions
in Bangladesh (pp. 3-14). Tokyo: Springer Japan.

4. Rinawati, F., Stein, K., & Lindner, A. (2013). Climate
change impacts on biodiversity—the setting of a
lingering global crisis. Diversity, 5(1), 114-123.

5. Garcia, R. A., Cabeza, M., Rahbek, C., & Aratijo, M. B.
(2014). Multiple dimensions of climate change and their
implications for biodiversity. Science, 344(6183),
1247579.

6. Mackey, B. G., Watson, J. E., Hope, G., & Gilmore, S.
(2008). Climate change, biodiversity conservation, and
the role of protected areas: an Australian perspective.
Biodiversity, 9(3-4),11-18.

7. Singh, J. S. (2015). Biodiversity: current perspective.
Climate Change and Environmental Sustainability, 3(1),
71-72.

8. Kappelle,M.,Van Vuuren, M. M., & Baas, P. (1999). Effects
of climate change on biodiversity: a review and
identification of key research issues. Biodiversity &
Conservation,8(10),1383-1397.

9. Leal Filho, W., Nagy, G. J., Setti, A. F. F., Sharifi, A.,
Donkor, F.K.,Batista, K., & Djekic, I. (2023). Handling the
impacts of climate change on soil biodiversity. Science of
the Total Environment,869,161671.

10. Brown, M.]., & Paxton, R.]. (2009). The conservation of
bees: a global perspective. Apidologie,40(3),410-416.

11. Araujo, M. B., & Rahbek, C. (2006). How does climate
change affect biodiversity?. Science, 313(5792), 1396-
1397.

12. Whitehead, P. G., & Crossman, J. (2012). Macronutrient
cycles and climate change: key science areas and an
international perspective. Science of the Total
Environment,434,13-17.

https://psr.crcjournals.org/

26.


https://psr.crcjournals.org/ 
https://psr.crcjournals.org/ 

Raies A Bhat et al., (2024)

13.

14.

15.

16.

Pereira, H. M., Navarro, L. M., & Martins, I. S. (2012).
Global biodiversity change: the bad, the good, and the
unknown. Annual review of environment and resources,
37(1),25-50.

Winfield, Ian]., Claudio Baigtn, Pavel A. Balykin, Barbara
Becker, Yushun Chen, Ana F. Filipe, Yuri V. Gerasimov et
al. "International perspectives on the effects of climate
change on inland fisheries." Fisheries 41, no. 7 (2016):
399-405.

Fischer, A., Blaschke, M., & Bissler, C. (2011). Altitudinal
gradients in biodiversity research: the state of the art and
future perspectives under climate change aspects.
Walddkologie, Landschaftsforschung und Naturschutz, 11,
35-47.

Hui, D. (2013). Global climate change and biodiversity:
Issues and future research. Journal of Biodiversity and
Endangered Species, 1(1),1-2.

17.

18.

19.

Plant Science Review

Cheung, W. W., Lam, V. W., Sarmiento, J. L., Kearney, K.,
Watson, R., & Pauly, D. (2009). Projecting global marine
biodiversity impacts under climate change scenarios.
Fish and fisheries, 10(3),235-251.

Phoenix, G.K.,Hicks, W.K., Cinderby, S., Kuylenstierna,J.
C., Stock, W. D., Dentener, F. J., ... & Ineson, P. (2006).
Atmospheric nitrogen deposition in world biodiversity
hotspots: the need for a greater global perspective in
assessing N deposition impacts. Global change biology,
12(3),470-476.

Malik, A., Mor, V. S., Tokas, J., Punia, H., Malik, S., Malik,
K., ... & Karwasra, A. (2020). Biostimulant-treated
seedlings under sustainable agriculture: A global
perspective facing climate change. Agronomy, 11(1), 14.

https://psr.crcjournals.org/

27.


https://psr.crcjournals.org/ 
https://psr.crcjournals.org/ 

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

