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Methane concentrations continue to rise

Mauna Loa, Hawaii, United States (MLO)
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Sources and sinks of methane are
not well quantified

SC1: 2004
SC2: 2004
| — Bloom etal., 2010

annual emission (Tg CH, / yr/deg lat)
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Wetlands are a primary source of methane
emissions in temparate/boreal regions
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Evaluation of regional fluxes difficult
with small towers and chambers

Credit: P. Weishamp

L4 Chomber observotion

Model 1 Results: Madel (mecn)
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Tall towers offer novel approach to
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Long term CO, flux record reveals
moisture controls on regional flux
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Long-term continuous CH, eddy
covariance is now feasible

Credit: M. Rydzik

Not shown: Los Gatos for CH, profile/storage flux
LI-7000 (NOAA) for CO2 profile/storage




New instrument CO, and H,0O fluxes
compare well to existing instruments
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Comparison of CH, and CO,, fluxes
reveal stark differences by season

15 Oct 2010-
14 Oct 2011
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Large wintertime CH, emissions
influence cumulative exchange
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Modeled CH, fluxes for this region do
not show these large emissions
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Flux magnitudes similar to chamber-based
emissions made in nearby fens and bogs




Similarity seen in diurnal cycles of hourly NEE but
CO,/CH, NEE ratio increases from winter to summer
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Environmental controls of

CH, fluxes vary by season

Correlated daily CH,

flux to:

— Air temperature
Incoming PAR
Precipitation (summer
only) '
NEE CO, 0 10 2 5 10 15 20 25
ER and GPP . “a Temperature (C)
COSMOS regional soil
moisture (summer
only)

Strongest fits shown on

right
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Clearly, more investigation is needed
on wintertime CH4 emissions

* Need to assess flux computation, correction
and gap-filling routines for CH, flux

— Small methane fluxes require tests on limits of
detection, spectral loss

natial scale likely has a large influence on
oserved or modeled flux

namber flux campaign experiments need to
be made in late fall/winter on role of under
snow CO, and CH, emissions




Thank you!
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