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More than half of global methane emissions
are Iinfluenced by human activities

~300 Tg CH4 yr! Anthropogenic [EDGAR 3.2 Fast-Track 2000; Olivier et al., 2005]
~200 Tg CH4 yr! Biogenic sources [Wang et al., 2004]
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Observed trend in Surface CH, (ppb) 1990-2004
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How does a 3-D forward model compare with GMD observations?
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s Model with constant emissions largely captures
observed trend in CH, during the 1990s
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Captures flattening post-1998
but underestimates abundance
Emissions problem?
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Bias (ppb)

Bias and Correlation vs. GMD Surface CH,: 1990-2004
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BASE simulation with constant emissions:
- Overestimates interhemispheric gradient
- Correlates poorly at high northern latitudes




Estimates for Changing Methane Sources in the 1990s
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Bias & Correlation vs. GMD CH, observations:
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ANTH simulation with time-varying
EDGAR 3.2 emissions:

-> Improves abundance post-1998

- Interhemispheric gradient too high
- Poor correlation at high N latitudes
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Bias & Correlation vs. GMD CH, observations:
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ANTH+BIO simulation with time-
varying EDGAR 3.2 + wetland
emissions improves:

-> Global mean surface conc.

- Interhemispheric gradient

- Correlation at high N latitudes
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Time-Varying Emissions: Summary
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Next: Focus on Sinks
-- Examine with BASE model (constant emissions)
-- Recycle NCEP winds from 2004 “steady-state”



Methane rises again when 1990-1997 winds
are applied to “steady-state” 2004 concentrations

Area-weighted global mean CH,concentrations in
BASE simulation (constant emissions)
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> Meteorological drivers for observed trend
- Not just simple approach to steady-state



How does meteorology affect the CH, lifetime?

CH, Lifetime against Tropospheric OH
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Deconstruct AT (-0.17 years) from 1991-1995 to 2000-2004 into
individual contributions by varying OH and temperature separately
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- OH increases in the model by 1.4% due to a0.3 Tg N yr-1
increase in lightning NO, emissions

—>Large uncertainties in magnitude (and trend) of lightning NO,,
emissions in the real atmosphere



Methane Distribution and Trends: Conclusions
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Tcns decreases by ~2% from 1991-1995 to 2000-2004 due to warmer

temperatures (35%) and higher OH (65%), resulting from a 10%
increase in lightning NO, emissions

II‘ Potential for strong climate feedbacks



Q: How will future global change influence atmospheric CH,?

— Potential for complex biosphere-atmosphere interactions...
can be studied with GFDL earth system model
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CH4 + OH - . « . pProducts

l I Higher in a warmer climate?



http://iconbazaar.com/bars/contributed/pg04.html�
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