Stanford Arctic Thawing Detection Tool
by David Perlman
February 3, 2013 - A Stanford geophysicist and his colleagues have developed a new system that should aid scientists trying to map the Arctic's thawing permafrost, where greenhouse gases are escaping into the atmosphere from deep beneath the frozen soil.   Those gases speed the pace of global warming, and climate scientists working in the Arctic's icy ground need to understand their sources and how those sources are spreading as the world's climate changes.
The Stanford scientists report that the water-detecting tool they've created can reveal how the thawing permafrost creates deep pools of underground meltwater, where organic matter has long been decomposing and generating methane, a powerful greenhouse gas.   Arctic veterans say the new technique will prove a valuable addition to their toolkit, as they try to understand more details of what contributes to the planet's changing climate.
Andrew Parsekian, a Stanford geophysicist, and his team of scientists have adapted a widely used hospital imaging system for their technique, and successfully used it to map hidden pools of meltwater inside the permafrost beneath two small Arctic lakes.   Their report is published online in the current issue of Geophysical Research Letters.
In hospitals, nuclear magnetic imaging systems known as MRI machines are widely used to reveal the tissues of organs like brains and hearts, or the tumors of cancer.  But those machines must use massive magnets to do the job.  Instead of huge magnets, Parsekian and his colleagues relied on the Earth's magnetic field in their system.  During a season of experiments in the Arctic last summer, he and his team used the system to detect and map molecules of melted water hidden inside thick layers of thawed ground that lie beneath two Alaskan lakes near the city of Fairbanks.
Organic matter
Those layers are known as "taliks."  They exist in the permafrost all across the Arctic.  They are second only to the burning of fossil fuels by industries as a source of greenhouse gases.  The water in the newly unfrozen soil of a talik contains huge quantities of organic matter, like plant roots and ancient tree trunks that have been frozen solid for centuries but are now decaying and releasing stored carbon, mostly in the form of methane, a major greenhouse gas.
Parsekian and his colleagues deployed wide loops of wire in figure-eight patterns across the lakes.  As he explained it, the wires sent out electromagnetic pulses that the water atoms responded to under the influence of the Earth's magnetic field.  By measuring the response of the resonating atoms, Parsekian's team mapped liquid water up to 50 feet deep inside each talik, he reported.
Mapping the taliks more accurately all across the Arctic's thawing permafrost can add new evidence to the effort of scientists to predict the pace of global warming, they say.  "We think this technology will prove directly useful for studying the rate that permafrost is thawing in the Arctic and contributing to future climate change," Parsekian said.
'Wave of the Future'
At the Univeristy of Colorado's Snow and Ice Data Center, Kevin Schaefer, a veteran researcher into permafrost melting in the High Arctic, has depended until now on power drills and ground-penetrating radar to detect the buried sources of greenhouse gases.  Schaefer and his colleagues recently estimated that between 30 and 60% of all the permafrost in Earth's northern latitudes will have disappeared by 2200.  "This new system will be extremely useful for us," Schaeffer said.  "It can be the wave of the future."
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