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Bottom Up Estimates
Wetland - Temperature
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Top Down
Grow rate anomalies

Growth rate (ppb/yr)

.L | 'n

SINE LATITUDE
LATITUDE

1985 1990 1995 2000 2005

* No Trend
*1998, 2003, 2007 are high growth years in the Arctic



Top Down
Inter polar difference
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Top Down
Shoulder Analysis
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Top Down
Shoulder Analysis
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Top Down
Shoulder Analysis
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Top Down

Shoulder Analysis
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Simple model of 6'3CH,

CH, mixing ratio O13CH, (%o)
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Top Down
Shoulder Analysis
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 Budget — Recent finding of large sources of
methane in the arctic conflict with previous
Inversion estimates.

e Climate change - A top down analysis of
methane in the Arctic does not indicate that
there is a significant trend in methane out
gassing in the Arctic despite observed
Increases in temperature.

 Future work — Isotopes and studies that
integrate top down measurements with
bottom up process studies are crucial.
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Carbon in Arctic Reservoirs Vulnerability Experiment
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(CARVE): An EV-1

Principal Investigator : Charles Miller
Project Manager: Steve Dinardo

Implementation Center: JPL

Flights
— Platform: De Havilland DHC-6 Twin-Otter
— Engineering test flights start in April 2011

— Science Operations: Regular spring, summer and fall
deployments annually 2012 — 2014 when arctic carbon fluxes
are large and change rapidly

Investigation

Instrument Payload

— L-band radar/radiometer

— Nadir viewing Fourier transform spectrometer
— Continuous in CO,, CH, and CO

— Programmable flask packages (whole air
sampling)

Measurements

— Surface parameters controlling carbon emissions:
soil moisture, freeze/thaw state, inundation state,
surface temperature

— Total atmospheric columns of CO,, CH, and CO

— Atmospheric concentrations of CO,, CH, and
CO

— Ground-based measurements of 4CO, and *CH,

Earth Science Relevance

— High priority objectives across NASA’s Carbon
Cycle & Ecosystems, Atmospheric Composition,
and Climate Variability & Change focus areas

— Air Quality and Ecosystems elements of Applied
Sciences Program
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Carbon in Arctic Reservoirs Vulnerability Experiment
(CARVE): An EV-1 Investigation

| PALS
Electronics

PALS - L-band radar/radiometer —soil moisture, freeze/thaw state, inundation state, surface T
FTS - Nadir viewing Fourier transform spectrometer - Total atmospheric columns of CO,, CH,

and CO
PFP/Picarro - In situ and flask samples — CO,, CO, CH,:
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Comparison with Alaska Coast Guard
(ACG) Flights (NOAA/ESRL)
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