Requirements and scientific needs for coordinated organic pollutant monitoring in both polar regions
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Monitoring organic pollutants in both polar regions is essential for understanding global contaminant transport, environmental fate, and ecosystem impacts under accelerating climate change. Although the Arctic and Antarctic share similar exposure risks to long‑range atmospheric and oceanic pollutant pathways, substantial differences in climate, remoteness, and ecosystem structure require harmonized but region‑specific monitoring frameworks. Comparability begins with standardized sampling strategies that account for seasonal variability, cryospheric dynamics, and logistical constraints such as limited infrastructure, harsh weather, and restricted field access. Consistent protocols for sampling air, snow, ice, water, biota, and sediments are necessary to detect emerging and legacy organic contaminants at ultra‑trace levels.
Advanced analytical methods— non‑target screening with high‑resolution mass spectrometry, and passive sampling technologies—should be calibrated across laboratories to ensure interregional data coherence. Autonomous platforms, including ice‑tethered buoys and drones, offer interesting opportunities to expand spatial and temporal coverage, particularly during winter darkness or inaccessible sea‑ice zones. Integrated data systems capable of harmonizing metadata, detection limits, and quality‑assurance measures are equally vital to assess long‑term trends and pollutant transformation processes.
Implementing human activity foot print assessments originating from e.g. research stations in Antarctica and populations in the Arctic, will also add relevant information to local pollution situations. Ultimately, coordinated monitoring enables robust assessments of pollutant transport mechanisms, supports global regulatory frameworks, and strengthens early‑warning capacities for new organic contaminants. Coordinated polar observation is therefore fundamental for safeguarding ecosystems and human health at the planetary scale.

