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The Arctic:
Large, Vulnerable Carbon Reservoir

-~ 1000 Pg C in top 3 m of Arctic land surface

- Methane Hydrates on shallow Arctic continental shelves - Boreal Wetlands
~30-170 Pg CH, - Permafrost
- Terrestrial permafrost soils: 2-65 Pg of CH, in clathrate - Arctic Lakes

- Thermokarst

Methane bubbling from Siberian thaw lakes as a
positive feedback to climate warming

K. M. Walter!, S. A. Zimov?, J. P. Chanton®, D. Verbyla* & F. S. Chapin IlI*

- Sub-sea sediments
- Hydrates
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Arctic Methane
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HIPPO timing
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This is not a NOAA product. It was produced by a web user.
Job ID: 324449 Job Start: Tue Jul 12 16:06:46 UTC 2011
CH4 Source 1 lat.: 69.41455 lon.:-165.669  height: 500 m AGL

Trajectory Direction: Backward ~ Duration: 24 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 08 Jul 2011 - GDAS1
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Significant Methane enhancements:
From land or sea?
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This is not a NOAA product. It was produced by a web user.

Job ID: 384450
Source 1
Trajectory Direction: Backward

Vertical Motion Calculation Method:

lat.: 70.25684 lon.

Job Start: Tue Jul 12 16:08:30 UTC 2011
1-164.8048 height: 500 m AGL

Duration: 24 hrs
Model Vertical Velocity

Meteorology: 0000Z 08 Jul 2011 - GDAS1
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Focus on Nov. — Apr.
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Movie from wing camera
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A)  November 2, 2009
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B) November 21, 2009
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Q)  January 13, 2009
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D) March 26, 2010
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E) April 15, 2010
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What is the origin of
this methane?

~ Aerobic biological
production in
oligotrophic arctic

surface waters?

150 ' .
0 100 200 300 400 300

Distance [km] Damm et al., 2010



Correlation with sea-ice cover?
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Ocean observations through
Northwest passage:
Kitidis et al. 2010




What is the flux magnitude

* Assume vertical transport was associated with
eddy-scale processes, estimate flux from
observed methane gradient (dCH,/dz) and the

= eddy diffusivity (K,):
Flux = K, * dCH,/dz
* 2 Approaches to get K,

— Ekman layer approximation
* 0.3 m?/s

— Ensemble of 1-D boundary layer model results
(Anderson & Neff 2008)
e 0.1-1m?/s




Flux Magnitude
2mgdim?(0.5-8mgdim?)
compare to Shakhova ESAS ~12 mg d* m2

P To Summarlze

 Airborne evidence of emissions from remote
Arctic Ocean

 Emissions emerge from leads and areas of
partial ice cover

* This source is expected to exhibit sensitivity to
changing sea-ice cover and dynamics



