	Title:  

The Arctic Ocean basin and coastline: Climate change, Resources, and Law of the Sea 

	Problem statement: 

The Arctic Ocean region has warmed up between about 1-3 degrees centigrade over the last century, faster than any place on earth.  In 2005, the ice cap covering the Arctic Ocean shrank to its smallest size since researchers began keeping records a century ago. Climate simulations indicate that the buildup of greenhouse gases in the atmosphere will accelerate melting. Melting sea ice has dramatic environmental consequences.  As the sea ice disappears, heat from the sun which mostly reflects off white ice surfaces and back into space will instead be absorbed by the ocean. This will further accelerate the warming of the Arctic. If the permafrost across the Arctic tundra melts, it could release vast reservoirs of methane, a greenhouse gas that can trap 20 times as much heat as carbon dioxide. Gas hydrate deposits associated with coastal permafrost is also at risk from rising sea levels resulting in more methane release. Rising sea levels in the Arctic will also affect the coastline increasing coastal erosion. Further erosion could occur from open Arctic sea wave action and storms, where ice previously prevented wave development. 

An ice free Arctic is good news for resource exploitation. In 2000, the USGS estimated that a quarter of the world's undiscovered hydrocarbons estimated to be 3.1 trillion to 11 trillion barrels of oil lies in the Arctic Ocean margin.  Gas hydrate deposits are also thought to be extensive.  Subsea mining of placer minerals such as diamonds and gold will be possible offshore arctic rivers.  As the interest in Arctic resources increases subsea hazard mapping will be necessary to protect new shipping lanes.  On the other hand, environmentally sensitive petroleum exploration, which requires completely frozen tundra, will be  increasingly difficult as the freezing season shortens.  

An ice-free Arctic is bad news for the ecosystem.  For example. polar bears that depend on sea ice could be extinct in the wild by the end of the next century.  Ocean currents into and out of the Arctic basin are often the result of the large differences in density reflecting fresh water input and ice formation.  Any ecosystem such as fisheries in the Arctic basin could be greatly affected by substantial changes in the water salinity and temperature. Alaskan Native coastal villages will also be affected through changing habitat and exposure to potentially stronger storms, as well as changes to diet and health resulting from a rapidly changing. environment.

	Objectives:

· Quantify coastal erosion and ecosystem change caused by sea level rise and permafrost thawing.

· Quantify methane and carbon dioxide emissions from gas hydrate and permafrost loss.

· Identify and quantify oil, gas, and mineral abundances in coastal areas and the deep ocean, to assure access to resources in US EEZ areas and international waters. 

· Identify shifts in nearshore ecosystems from flooding and ocean ecosystems from sea ice loss. 

· Predict regional impacts of rising sea level in human-impacted coastal areas.

	Work strategy - The USGS is capable of leading or participating in: 

Coastal erosion studies, coastal change mapping, gas hydrate detection and assessment, marine placer assessment, oil and gas assessment, and ecosystem monitoring.

	Relevance and impact:

Our results will allow governments and managers to make risk assessments and take steps prior to wholesale Arctic ecosystem and resource accessibility changes due to rapid climate change.

	Partnerships:

Arctic countries; NOAA; MMS; Alaska State, county, and city officials; Universities.


