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Extended abstract \

Introduction

The Zagros forests, with an area of about 6 million hectares in the'western and southwestern regions of Iran, are one
of the most important natural filters or lungs, of Iranfagainst the phenomenon of dust storms. These forests, as the
largest and most important forest ecosystem in Iran, have recent%sgsen affected by two major threats: climate
change and dust storms. Research conducted so far has mainlysfocused on identifying the overall impacts of climate
change on Zagros forest ecosystems, but there is no comprehensive analysis of how these threats persist and their
chain consequences on ecosystem structure, vital services, and new vulnerabilities in this regard on the vegetation
cover of this region. Thus, this study aims to examine the simultaneous impacts of climate change and dust storms
phenomena on the stability and health.of these forests.

Materials and Methods

The study area, the Zagros forests, is one ofthe)largest semi-arid mountain ecosystems. Data were collected through
a systematic review of 'seientific sourcéSmA comprehensive search was conducted in reputable databases including
Scopus, Web of Sgience; Science Direct, Springer Link, and Google Scholar. The search keywords included Climate
Change, Dust Storms, ZagroshForests, Drought, Soil Erosion, Biodiversity and Ecosystem Sustainability, which
were used in combinatiomwith-logical operators AND and OR.

The sources were selected based on the criteria of publication in reputable scientific journals or international
conferences during the perigd 2014-2024 to ensure that they were up-to-date, provided relevant empirical, analytical
or modeling data, and used%&intific methods such as statistical analyses, climate models, or field studies. After the
initial'search, 112 sourn\%veere identified and 45 articles and final reports were selected by screening based on the
aforementioned, criteria. analysis process was carried out in four stages, including: A) quantitative (such as
temperaturexchanges and biodiversity indicators) and qualitative (such as environmental and solutions) information
from the sourcesiB) classification of climate change (temperature increase, Precipitation decrease) and micro-dust
(soil erosien, decrease in photosynthesis) separately; C) examination of the synergy of these factors on ecosystem
functions; andyD) evaluation of the management strategies proposed in the studies.

To conduct thehscomparative analysis, descriptive statistical methods and climate prediction models, including
Representative Concentration Pathway (RCP) scenarios, were used. Also, the scale of micro-dust was assessed using
radiation reduction models and environmental analyses. To ensure the scientific validity of the research, only peer-
reviewed sources were cited. The present study is based on long-term field data in different regions of the Zagros
with significant climatic diversity, which has been used as part of the research analyses. This study provides a
scientific framework for assessing the state of the environment and providing practical and applicable solutions in
this field.

Results and Discussion

The findings indicate that a 1.5°C increase in temperature and a 20% decrease in precipitation have intensified
drought conditions, reducing soil moisture by up to 25%. These changes pose a significant threat to the health of key
tree species in the Zagros forests, particularly oaks and other trees and shrubs. Additionally, dust storms have
reduced sunlight by 30%, disrupting photosynthesis and increasing soil erosion by 18%. These factors, collectively,
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have had devastating effects on the Zagros forest ecosystem, leading to a 25% decline in biodiversity and an 18%
reduction in carbon storage capacity. Moreover, essential ecosystem functions, such as water cycle regulation and
soil stabilization, have been severely weakened. If this trend continues, it could alter the structure of the Zagros
forest ecosystem, making it more vulnerable to pests and diseases.

Conclusion

To Reducing the effects of climate change and micro-dust, strategies such as optimal water resource management,
planting drought-resistant species, Soil management, restoring native vegetation cover and monitoring and research
have been proposed. This study emphasizes the urgent need for effective measures to protect and restore the Zagros
forests.
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