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Abstract This thesis investigates the impacts of global climate change on the
biodiversity of unique ecosystems, with a dual focus on ecological and botanical
perspectives. Given the urgent need for strategies to conserve biodiversity amidst
rapidly changing climatic conditions, this study provides a comprehensive analysis
of how unique ecosystems worldwide are responding to climate change and
identifies effective conservation practices to mitigate adverse effects. The study
employed a mixed-methods approach, combining quantitative data analysis from
remote sensing and ecological surveys with qualitative insights from stakeholder
interviews across three distinct ecosystems: tropical rainforests, alpine regions, and
wetlands. Key findings reveal that climate change significantly affects the
phenology, distribution, and population dynamics of several endemic species within
these ecosystems. Notably, shifts in temperature and precipitation patterns have led
to altered flowering times in plant species and migration patterns in animal species,
thereby disrupting traditional ecological networks.
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The theoretical underpinnings of this doctoral thesis on "Study and
Conservation of Biodiversity in Unique Ecosystems Under the Conditions of Global
Climate Change" are rooted in a comprehensive framework that integrates principles
from both ecology and botany, with a specific emphasis on understanding the

multifaceted impacts of climate change on biodiversity. This chapter delves into the
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foundational theories that guide the study, explicating how these theoretical
perspectives illuminate the complex interplay between climate change and
ecosystem dynamics. Drawing upon a wide range of scholarly works, the literature
review establishes a solid theoretical base from which the research questions are
explored and addressed.

At the heart of this research lies the ecological theory that biodiversity is a
pivotal component of ecosystem resilience and stability. The Diversity-Stability
Hypothesis suggests that ecosystems with higher biodiversity are better equipped to
withstand environmental stressors, including the adverse effects of climate change.
This hypothesis posits that a diverse array of species ensures functional redundancy,
whereby multiple species can perform similar ecological roles, thus enhancing
ecosystem resilience to disturbances. Parallelly, botanical theories on plant
responses to climate change provide critical insights into how alterations in
temperature and precipitation patterns affect plant phenology, distribution, and
physiology. The Phenological Mismatch Theory, for instance, explores the
consequences of temporal mismatches between plant flowering times and the life
cycles of their pollinators, a phenomenon increasingly observed as climate change
disrupts established ecological timings. Such mismatches can lead to reduced
reproductive success and threaten plant species' survival and distribution, ultimately
impacting ecosystem biodiversity.

Building on these ecological and botanical foundations, the theoretical
framework also encompasses theories related to climate change's impact on
ecosystem functioning. The concept of Ecosystem Services underpins the
understanding that ecosystems provide critical services to humans, including carbon
sequestration, water purification, and pollination. Climate change, by altering
ecosystem structures and functions, poses significant risks to these services, thereby
affecting human well-being. This perspective is crucial for examining how the

conservation of biodiversity in unique ecosystems can mitigate the adverse effects
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of climate change and support the continued provision of essential ecosystem
services.

Conservation biology theories, particularly those focusing on climate
adaptation strategies, are central to this research. The theory of Assisted Migration
advocates for the intentional movement of species to areas where they are expected
to thrive under future climate conditions, highlighting a proactive approach to
conservation in the face of climate change. Meanwhile, the theory of Climate
Refugia identifies areas relatively buffered from climate change effects, serving as
sanctuaries for vulnerable species. These theories inform the development of
conservation strategies that not only aim to preserve biodiversity but also enhance
ecosystems' capacity to adapt to changing climate conditions.

This thesis adopts an integrative theoretical approach, weaving together
insights from ecology, botany, and conservation biology to construct a nuanced
understanding of how global climate change impacts biodiversity in unigue
ecosystems. By examining the interrelations between these theoretical perspectives,
the research illuminates the complex mechanisms through which climate change
affects ecosystem dynamics and identifies potential pathways for mitigating its
adverse impacts through targeted conservation efforts. The literature review thus
establishes a robust theoretical framework that undergirds the study, setting the stage
for an in-depth empirical investigation into the impacts of climate change on
biodiversity and the efficacy of conservation strategies in unigue ecosystems.
Through this theoretical lens, the research endeavors to contribute to the scientific
discourse on biodiversity conservation in the era of global climate change, offering
insights that can inform policy, practice, and future scholarly work.

Within the expansive domain of environmental science, the interrelation
between biodiversity and climate change is governed by several key theories and
concepts that provide the intellectual scaffolding for understanding these complex

dynamics. This portion of the literature review delineates and elaborates upon these
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foundational ideas, underscoring their relevance to the study of biodiversity in
unique ecosystems under the duress of global climate alterations. These theories and
concepts not only frame the scientific discourse but also guide the empirical
investigation into how biodiversity conservation can be optimized in the face of
climate change.

The Theory of Island Biogeography, initially proposed by MacArthur and
Wilson, offers profound insights into the factors influencing species diversity within
isolated ecosystems. Although originally applied to literal islands, this theory has
been extended to "islands™ of unique ecosystems surrounded by a "sea" of altered
habitats, such as urban or agricultural lands. It posits that species richness is a
balance between the rates of species immigration and extinction, which are
influenced by the island's size and its distance from the mainland or other
biodiversity sources. In the context of climate change, this theory underscores the
vulnerability of isolated ecosystems to species loss, as changing conditions can
further isolate these "islands,” reducing immigration rates and increasing extinction
risks for endemic species.

Niche Theory, which describes how species' distributions are shaped by
environmental conditions and interspecies interactions, is crucial for understanding
biodiversity patterns under changing climatic conditions. The concept of the
ecological niche encompasses the range of physical and biological conditions under
which a species can persist and reproduce. Climate change, by altering these
conditions, can lead to shifts in species distributions as organisms move to areas with
more favorable climate conditions. This theory elucidates the mechanisms behind
species range shifts and extinctions observed with global warming, highlighting the
importance of preserving ecological niches to maintain biodiversity.

The concept of Metapopulation Dynamics provides a framework for
understanding the effects of habitat fragmentation, exacerbated by climate change,

on species survival. Metapopulations consist of a group of spatially separated
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populations of the same species that interact at some level. This concept emphasizes
the importance of habitat connectivity for species survival, as isolated populations
are more vulnerable to extinction due to environmental changes, stochastic events,
and reduced genetic diversity. Climate change-induced shifts in habitats can disrupt
these connections, making the conservation of ecological corridors crucial for
facilitating species movement and adaptation.

The theories of Ecosystem Resilience and Stability are paramount in examining
how biodiversity underpins the ability of ecosystems to withstand and recover from
climate change impacts. Resilience theory focuses on the capacity of an ecosystem
to absorb disturbance and reorganize while undergoing change, maintaining critical
functions and services. Biodiversity plays a key role in this process, as diverse
ecosystems are better equipped to handle changes and continue providing essential
services like carbon storage, water purification, and pollination. These concepts are
instrumental in advocating for biodiversity conservation as a strategy to enhance

ecosystem resilience to climate change.
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