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8 Challenges and Future Directions in Saker Falcon Research

8.1 Data integration limitations and biases

Integrating field observations with genomic data presents significant challenges, including inconsistencies in data
collection methods, spatial and temporal mismatches, and varying data quality. These limitations can introduce
biases that affect the reliability of ecological-genomic analyses. For example, differences in monitoring intensity
or technology adoption across regions may lead to uneven data coverage, while the integration of heterogeneous
datasets requires robust frameworks to ensure comparability and minimize error propagation. Addressing these
challenges will require standardized protocols, improved data sharing infrastructures, and interdisciplinary
collaboration to harmonize methodologies and reduce integration biases.

8.2 Emerging genomic technologies in wildlife conservation

Rapid advances in genomic technologies—such as next-generation sequencing, environmental DNA (eDNA)
analysis, and portable sequencing platforms—are transforming wildlife conservation. These tools enable
high-resolution population genetic studies, real-time monitoring of genetic diversity, and the detection of adaptive
genetic variation even in non-model species. However, the adoption of these technologies also brings challenges,
including the need for specialized expertise, high costs, and the management of large, complex datasets. Future
directions should focus on making genomic tools more accessible, developing user-friendly analytical pipelines,
and integrating genomic insights into practical conservation management.

8.3 Long-term monitoring and climate change adaptation

Long-term ecological monitoring remains essential for understanding population trends and adaptive responses to
climate change. However, sustaining such efforts is challenged by funding limitations, logistical constraints, and
the need for consistent methodologies over time. Climate change introduces additional complexity, as shifting
environmental baselines may alter species distributions, phenology, and adaptive pressures. Future research should
prioritize the development of adaptive monitoring frameworks that can respond to changing conditions, leverage
remote sensing and automated data collection, and incorporate predictive modeling to inform proactive
conservation strategies.
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