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Lifetime = 9.2 yr
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What caused the renewed CH,
Increase since 20077

* Increased Arctic emissions responding to
climate change?

— Melting permafrost releases carbon
— CH, clathrates
* Increased CH, emissions from hydraulic
fracturing in the US?
— Natural gas as bridge fuel
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Trend =0.0+ 0.6 Tg CH, yr* (95% c.l.)

lllllllllllllllllllllll
IIIIIIIII.I.I.|.I.I.'.I.I.|.

1985 1990 1995 2000
Year

2005

2010

2015




- Residuals

' Trend -

2000
Year

2005




Spatial Patterns
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ENSO Phase: Precipitation

Trop precip anom  Base: 1961-1990
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Arctic wetlands and clathrates?

Difference between northern and southern polar annual means

No recent changes in
Arctic emissions based
on polar zonal means.
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Economic collapse in fSU
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Conclusions

* Increased CH, GR starting in 2007

— Strong contribution from tropical wetlands
o Abrupt timing
e Spatial patterns
* Precipitation anomalies - ENSO
e 513C (CH,)
— Other sources likely sustain increase
— GR enhanced further in 2014 and 2015

* Need to carefully weigh all evidence
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Global Precipitation Climatology Project (GPCPV2.2) 1979-2010
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: Base: 1961-1990
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Residuals (ppb)
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Possible changes to CH, emissions

Rice: changing water management |

FF sector: decreased venting and flaring |
Emissions mitigation: M2M |

FF emissions: hydraulic fracturing 1

Arctic permafrost and hydrates 1



Global CH, Budget by Source

Source Bousquet (Tg/yr) IPCC Range (Tg/yr)
Anthropogenic

Energy 110£13 74-106
Enteric fermentation 90+14 76-92
Rice agriculture 3115 31-112
Biomass burning 5018 14-88
Waste 55+11 35-69
Natural

Wetlands 147+15 100-231
Termites 2314 20-29
Oceans 1916 4-15
Total 52548 503-610
Sinks Bousquet (Tg/yr) IPCC (Tglyr)
Troposphere 448+1 428-511
Stratosphere 371 30-45
Soil 213 26-34
Total 506 492-581

Bousquet et al., 2006, Nature, 443, 439-443, doi:10.1038/nature05132.
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