Arctlic Ocean as a s/ignificant source of atmospheric methane:
yurganov@umbe. edu year-round satellite data

ILeonid Yurganov'’, Frank Muller-Karger?, Ira Leifer’

Methane Is a greenhouse gas, most of its sources are temperature-dependent. The Arctic is rapidly warming, methane
hydrates buried in the seabed may be destabilized and liberated methane may amplify the warming further as a
positive feed-back.

The guestion Is: «<ARE THE ARCTIC MARINE SOURCES IMPORTANT FOR REGIONAL AND
GLOBAL METHANE BUDGETS?» Thermal IR (TIR) sonders may help to answer this question.
They are capable to supply data day-and-night, year-round in contrast to Short-Wave IR (SWIR)
that require Sun light.

METHANE IN SEAWATER AND ITS TRANSPORT TO THE TROPOSPHERE Mixed Layer Depth (MLD)

By Kara et al. (2003)
Note enhanced MLD in high latitudes of both

Methane sources in the Arctic seas
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ascend from the seafloor and dissolve In the seawater en route
(a bottom-left diagram). Finally, methane is consumed by
bacteria In seawater. Deep layers of the Arctic seas (right-

bottom graph) are strongly enhanced with methane but the flux s

to the amosphere in summer iIs negligible due to a blocking @ 8  Permatrost
effect of the pycnocline with a typical mixed layer depth ~50 m. T g00m

The situation changes dramatically in late autumn. The ;
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surface layer cools, convection starts, wind mixing grows and Deep ocean
the water column becomes well-mixed down to the seafloor.
This lets methane reach the atmosphere.
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lume approaches the surface. By Veloso et al.(2015) lI ~ i i '!i
The mixed layer (see a top diagram) is shallow in summer and deepens . - " -
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starting In October-November. Kara et al. (2003) calculated its depth
(MLD) globally (below), but in the Arctic only to 65° N. MLD>250 m iIs
estimated for high latitudes of both hemispheres. We calculated it
specifically for the box #8 (map to the right) using the same global
circulation model and compared with methane concentration measured
by IASI and AIRS (below).
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“Widespread methane seepage along continental margin off Svalbard -
from Bjgrngya to Kongsfjorden” by Mau et al. (2016)

DO SATELLITES SEE INCREASED METHANE AS THE PYCNOCLINE BREAKS DOWN?
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