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The instrument combines high sensitivity and spatial resolution
to observe both point and area sources
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MethaneSAT observations reveal the spectrum of scales of variability
of methane concentrations and emissions
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We model a footprint for each observation,
allowing us to determine the region of influence for emissions
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The footprints of influence define the source-receptor relationships
which will become our Jacobian matrix
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The observations can be decomposed into constituent parts
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z=Hs+Db+eg,

= the Jacobian

= the state-vector (emissions)

= the background concentration
= observation error
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The observations can be decomposed into constituent parts

z=Hs+Db+eg,
z=H;s; + binprow T Pexp T &

H. = the component of the Jacobian in the interior domain
S; = the emissions in the interior domain

binrrow = the boundary inflow variation

bpxp = the expected variation due to topography and albedo



The observations can be decomposed into constituent parts

z=Hs+Db+eg,
z=H;s; + binprow T Pexp T &
z = H;s; + HySy + bypriort TA * beonst T &,

= the component of the Jacobian in the exterior domain
= the emissions in the exterior domain
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The observations can be decomposed into constituent parts

bAPRIORI
bCONST

Zz=Hs+b+¢
z=H;s; + bynprow T bexp T €
z = H;s; + Hs, "" bspriort TA ™ bconst |+ €o

= the apriori XCH,, with variation only due to topography
= the constant contribution to the background
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We construct a spatially resolved background to be subtracted
from observations

4 main factors to consider 1n your background:
1. Topographic effect

2. Albedo effect

3. Latitudinal gradient

4. Averaging kernel effect



We use KMEANS clustering of cosine distance to group
emitters outside of the domain

H, =the component of the Jacobian in the exterior domain
So = the emissions in the exterior domain
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We use a Hamiltonian Monte Carlo sampler
with a diffuse lognormal prior to solve iteratively for emissions
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There is good agreement between
MethaneSAT total emissions and other empirical data
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Regional scale variations in emissions may be missed
by national or global inversions
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Thanks to the work of our scientific programmers
we are in the process of scaling up our inverse modeling capabilities

Observed XCH4
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MethaneSAT enables comprehensive characterization of
methane emissions from oil and gas basins

Data Portal:
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