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Motivation i why look at methane? ﬁ(".
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Methane sources T US shale gas revolution

US NATURAL-GAS PRODUCTION gF’ROJECTEDf

Historical gas data and forecast from the EIA.
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US CH, emissions underestimated
+ leakage rates highly uncertain
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Methane sources i what does ethane tell us?

® shares major source with methane: fossil fuel production / distribution

® no significant
biogenic ethane
sources

A C,H, as valuable tracer for thermogenic methane
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FTIR spectrometry T retrieval strategies
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C,Hg

strategy

Sussmann et al., 2011

NDACC recipe, 2014

micro windows [cm-1]

2613.70 1 2615.40
2835.50 1 2835.80
2921.0071 2921.60

2976.66 - 2976.95
2983.20 - 2983.55

interfering species

H20, HDO, NO,

H,0, O,, CH,

line list

HITOO + 2001 update

C,Hg pseudo-lines
(Franco et al., 2015)
other species: HITO8 + 09

regularization
a priori profile

Tikhonov-L,, DOFS ~ 2.0
WACCM v6

Tikhonov-L,, DOFS ~ 1.6
WACCM v6

® spectral fitting code: PROFFIT v9.6
B station-to-station harmonization of regularization strength
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Trends T Zugspitze and Lauder methane trend ﬂ(".
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trend [ppb/yr] trend [ppb/yr]

Jan 19991 Jun 2006 | Jul 2006 7 Dec 2014
Zugspitze (47° N)  0.76 [-0.14, 1.64] 6.29 [5.70, 6.87]
Lauder, NZ (45°S) 1.32[0.61, 2.05] 5.94 [5.36, 6.52]
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