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Human activities are considered as the main source of threats to biodiversity and the cause
of the crisis. On the other hand, the existence of financial constraints has led to numerous
restrictions on the comprehensive protection of biodiversity. Important Bird Areas (IBAS)
are considered as a group of high-biodiversity areas in the world, so the distribution of these
areas in biomass and Biogeographical Province is effective in protecting biodiversity. For
this purpose, the present study was conducted to determine the status of important bird areas
in Iran's Biogeographical Province. In this study, the layers of bioavailability and the IBM
regions were prepared and using the Intersect method in Arc GIS 10.2, the coverage of each
Biogeographical Province was obtained for IBA areas. The results showed that the biological
advances of Zagros Mountains forest steppe and South Iran Nubo-Sindian desert and semi-
desert are each with 27 and 24 regions, respectively, in the most regions in Iran.
Biogeographical Province of lakes (98.58%) and Tigris-Euphrates alluvial salt marsh
(21.54%) had the highest overlap With the IBAs. Therefore, according to the obtained
results, regions with a low level of coverage for any development and management program
for IBM regions in Iran should be given priority.
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Introduction

Human activities have emerged as the primary threat to global biodiversity, with habitat destruction, introduction of invasive species,
and climate change driving unprecedented rates of species extinction and ecosystem degradation. Despite the urgent need for
biodiversity conservation, financial and institutional resources remain insufficient to protect all biologically significant areas,
necessitating the identification and prioritization of high-value conservation sites. Important Bird Areas (IBAs), designated by BirdL.ife
International, represent a globally recognized network of sites critical for the conservation of bird species and broader biodiversity.
These areas, identified based on standardized criteria including the presence of threatened, restricted-range, and congregatory species,
serve as essential indicators of ecosystem health and conservation priorities. Iran, with its remarkable geographical and climatic
diversity spanning 15 biogeographical provinces across six major biomes, hosts 105 IBAs covering approximately 5.2% of the
country's land area. These sites support 474 bird species, including 27 globally threatened species, and encompass diverse habitats
ranging from the Hyrcanian forests and Zagros woodlands to Caspian wetlands and Central Persian desert basins. However, many
IBAs in Iran lack formal legal protection, making them vulnerable to ongoing threats including agricultural expansion, overgrazing,
wetland drainage, and unregulated development. Despite the ecological significance of these areas, no comprehensive analysis has
examined the distribution of IBAs across Iran's biogeographical provinces, representing a critical knowledge gap for conservation
planning. This study addresses this gap by analyzing the spatial distribution of IBAs across Iran's 15 biogeographical provinces,
assessing their overlap with the national protected area network, and identifying conservation gaps to guide strategic expansion of the
IBA network.

Methodology

This study employed spatial analysis using ArcGIS 10.2 software to examine the distribution and coverage of Important Bird Areas
across Iran's 15 biogeographical provinces. Geospatial layers for IBAs (obtained from BirdLife International) and biogeographical
provinces (based on Olson et al.'s global ecoregion classification) were prepared, standardized, and projected to a common coordinate
system. The Intersect tool was used to calculate the spatial overlap between IBA boundaries and each biogeographical province,
followed by Dissolve and Calculate Areas functions to determine the total area of overlap within each province. Percentage coverage
was calculated as the proportion of each province's total area occupied by IBAs. Additionally, the overlap between IBAs and Iran's
national protected area network—comprising national parks, protected areas, and wildlife refuges—was quantified to assess the legal
protection status of IBAs. All spatial analyses were conducted at the national scale, with results compiled into tabular and graphical
formats illustrating both the number of IBAs and the total area covered within each biogeographical province.

Results and Discussion

The analysis revealed substantial variation in IBA distribution across Iran’s 15 biogeographical provinces. The Zagros Mountains forest
steppe and South Iran Nubo-Sindian desert and semi-desert provinces contained the highest number of IBAs, with 27 and 24 sites
respectively, reflecting the exceptional habitat diversity and bird species richness of these regions. The Central Persian desert basins
(12 IBAs) and Hyrcanian forests (17 IBAs) also supported significant IBA networks. Conversely, the Kopet Dag semi-desert province
contained no IBAs, while the Arabian Desert and East Sahero-Arabian xeric shrublands and Azerbaijan shrub desert and steppe each
contained only two sites, highlighting substantial conservation gaps in these provinces. Regarding proportional coverage, the Lakes
biogeographical province exhibited the highest IBA overlap at 98.58%, reflecting the critical importance of Iran's wetlands for
waterbird congregations. The Tigris-Euphrates alluvial salt marsh followed with 21.54% coverage, while the Azerbaijan shrub desert
and steppe showed 15.09% coverage. However, several provinces displayed minimal IBA coverage, including the Kopet Dag
woodlands and forest steppe (2.71%), Kuh Rud and Eastern Iran montane woodlands (2.48%), and Eastern Anatolian montane steppe
(2.86%), with the Kopet Dag semi-desert showing no coverage at all. The analysis of protected area overlap revealed that
approximately 51% of IBA area and 65 of 105 IBAs fall within Iran's national protected area network, with national parks showing
the highest overlap (74.8%) and wildlife refuges showing 33%. The remaining 40 IBAs lack formal protection, rendering them
vulnerable to habitat degradation. These findings underscore that while IBAs serve as effective proxies for broader biodiversity
conservation, significant gaps remain in both the IBA network and their integration with formal protected areas. The provinces with
minimal IBA coverage represent priority regions for future IBA designation, particularly the Kopet Dag and Kuh Rud areas, where
species richness and endemism may be underrepresented in the current network.

Conclusion

This study provides the first comprehensive spatial analysis of Important Bird Areas across Iran's 15 biogeographical provinces,
revealing significant conservation gaps that require strategic intervention. The Zagros Mountains and Nubo-Sindian provinces harbor
the highest IBA concentrations, while the Kopet Dag, Kuh Rud, and eastern Anatolian provinces exhibit critically low coverage,
representing priority regions for future IBA designation and biodiversity surveys. Although over half of Iran's IBA area falls within
the national protected area network, 40 IBAs remain entirely unprotected, highlighting the urgent need for expanded legal protection
and integrated management strategies. The high overlap of IBAs with lakes and marsh provinces underscores the importance of
wetland habitats for bird conservation, while the minimal coverage in arid and steppe provinces suggests these ecosystems require
greater conservation attention. Based on these findings, a three-tiered prioritization framework is proposed: first, immediate IBA
development in provinces with less than 3% coverage; second, mid-term expansion in provinces with 3-10% coverage; and third, long-
term management enhancement in provinces with over 10% coverage. This systematic approach to strengthening Iran's IBA network,
combined with improved integration with protected area planning and sustainable development policies, will enhance the conservation
of both bird populations and associated biodiversity across the country's diverse biogeographical provinces.
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