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Objective

This paper reviews current trends and probable future patterns and impacts of climate change in Arctic latitudes. We explore the prevalence and distribution of disease in human and animal populations from an integrated ecosystem health perspective, to provide an analytical foundation to jumpstart international efforts to identify and mitigate the impacts of climate warming at regional and landscape scales.

Background

Global warming is having major impacts on ecosystems in high-latitude regions of the earth.  New temperature regimes and weather patterns are driving changes in  hydrological and biogeochemical cycles with cascading effects in Arctic terrestrial, aquatic, and marine ecosystems.  Human populations across the north are exposed to  high levels of toxic chemicals and heavy metal contaminants including mercury, radionucleides, chlorinated hydrocarbons and other persistent organic pollutants, most of which originate from areas outside the Arctic and are introduced through atmospheric deposition and oceanic transport mechanisms. Health concerns of Arctic peoples include stark disparities between indigenous and non-indigenous populations in key health parameters such as infant mortality and life expectancy. The climate change situation in North America is especially complex, because even while summer temperatures are increasing rapidly throughout most of the circumpolar region, some areas of the North American Arctic have experienced colder winter temperatures in recent decades.
Methods

We review data on the spatial and temporal patterns in toxic environmental contaminants and pathogens in humans, fishes, and terrestrial and marine mammals in Arctic latitudes of North America.  Projections were based on predicted changes in climatic factors that will affect rates of contaminant mobilization in ecosystems, and the distribution and abundance of zoonotic and water-borne pathogens in human and animal populations. 

Results

Current high and increasing levels of heavy metal contaminants and persistent organic pollutants within terrestrial and aquatic foodchains are a major concern for the reproductive health of humans and other mammals in the Arctic.  Climate warming will accelerate the build-up and biological activity of these toxic contaminants, with corresponding increase in rates and levels of biological magnification for these environmental toxins in Arctic ecosystems. Climate change will directly affect human health through impacts on drinking water supplies, sanitation infrastructure, nutrition and food safety, transportation infrastructures, and disease prevalence in animal and human populations.  Public heath risks from important water-borne diseases, zoonotic pathogens, and insect-transmitted diseases will increase, potentially exacerbating the health effects of contaminant exposure on human populations in northern Alaska and the Canadian Arctic.  Availability and sustainability of populations of key wildlife species at the base of subsistence food chains for humans represents a critical issue for food security.   
Conclusions

Indigenous peoples and residents of the Arctic are especially vulnerable to climate change because of the magnitude of their existing health challenges and high degree of dependence on wildlife resources for their cultural social, economic, and physical well-being. Proactive management requires new 
surveillance systems for climate sensitive pathogens and empirically based analyses for modeling the future effects of climate change on the epidemiology of diseases with significance for public health.  Active surveillance for pathogens and disease in human and animal populations, in conjunction with development of environmental baselines for prevalence of pathogens and contaminants, can improve our ability to predict and respond to challenges to public health and resource management that emerge from ecological perturbations linked to climate change.
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