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Introduction: Climate change is increasingly recognized as one of the most pressing environmental challenges of the 

21st century, with profound and widespread consequences for ecosystems and biodiversity worldwide (IPCC, 2022). 

It alters fundamental ecological parameters such as temperature, precipitation patterns, and sea level, influencing 

species distribution, ecosystem productivity, and biogeochemical cycles. These shifts trigger cascading effects 

including drought, floods, forest fires, ocean acidification, and sea level rise, posing significant threats to ecosystem 

services, food security, and human livelihoods. Mounting evidence suggests that biodiversity and ecological stability 

are undergoing substantial transformations, especially in sensitive habitats such as drylands and coastal zones. The 

present study aims to provide a comprehensive synthesis of how climate change affects ecosystem structures, species 

dynamics, primary productivity, and ecological resilience, highlighting both the direct and indirect pathways of 

influence. 

Materials and Methods: This research employed a qualitative narrative review approach, based on content analysis 

of scientific literature, policy reports, and empirical studies published between 2000 and 2024. Systematic data 

collection was conducted using academic databases including ScienceDirect, Scopus, Springer, Web of Science, 

Google Scholar, SID, and MagIran. Selection criteria focused on scientific credibility, direct relevance to climate-

ecosystem interactions, and inclusion of analytical or applied findings. The materials were categorized thematically 

into six key areas: (a) direct and indirect impacts on ecosystem structure and function; (b) changes in species behavior 

and distribution; (c) effects of greenhouse gases and temperature rise; (d) threats to food security and agro-ecological 

productivity; (e) adaptation mechanisms in species; and (f) mitigation and policy strategies for ecosystem resilience. 

Data were analyzed using an inductive-comparative framework to extract common themes and divergent patterns 

across ecological and geographical contexts. 

Results: The findings indicate that climate change significantly alters biodiversity patterns, ecosystem functionality, 

and species interactions. Alterations in rainfall regimes, increased drought, and rising sea levels have caused shifts in 

plant phenology, habitat suitability, and species migration routes. Dryland ecosystems, which host high biological 

value, are particularly vulnerable due to their reliance on seasonal rainfall. Increased atmospheric CO₂ and global 

warming intensify evapotranspiration, reduce soil moisture, and degrade vegetative cover. Moreover, climate-induced 

changes affect gene flow, phenotypic plasticity, and the evolutionary trajectory of many species. In agriculture-

dependent regions, especially those reliant on rain-fed farming, food security is under substantial threat due to 

declining crop yields, soil degradation, and water scarcity. Climate change also impairs oceanic ecosystems through 

warming and acidification, jeopardizing marine biodiversity and fishery resources. 

Discussion and Conclusion: Climate change directly and indirectly influences ecological processes, species survival, 

and food systems. As climate variability intensifies, adaptive responses among flora and fauna manifest through 

morphological, behavioral, and genetic changes. However, the pace of anthropogenic climate change often outstrips 

the capacity of many species to adapt, increasing extinction risks and undermining ecosystem stability. From a policy 

and management perspective, climate-resilient agriculture, ecosystem-based adaptation, biodiversity conservation, 

and sustainable land and water management are essential for mitigating adverse effects. Preserving ecosystem 

functions and promoting local adaptive capacity require integrated strategies involving traditional knowledge, genetic 

diversity, and international cooperation. This study underscores the urgent need for coordinated global efforts to 

address climate impacts on biodiversity, ecological services, and food security, which are foundational to sustainable 

development. 
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