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Constrain Methane Emissions with Analytical Inversion Constructing Jacobian Sensitivity Dominates Computational Cost
using the Integrated Methane Inversion (IMIl) model Jacobian sensitivity matrix (J): [j1, - j;, = Jn |
» Exploit satellite observations + Limiting global inversion IMI Computational Cost Breakdown Concentration difference upon emission perturbation
to ~200 km Jacobian column n: # of state vector elements

» Detailed uncertainty characterization

» BUT, computationally demanding * Incapability of fine-

with massive sensitivity simulations .resolu.’uon regional
inversion for

Computational cost Spatial domain . Global mass conservation
(# of sensitivity simulations) * OH sink optimization

Setup & Preview

..Spin-up simulation for state vector | | _
l Concentration difference for all

dy <— domain pixels (global/regional)

Posterior simulation
Posterior estimate

Ji =

dx; +— Emission perturbation for
single state vector / (one pixel)

Single Jacobian Column from GEOS-Chem Model

Spatial resolution

Global Adaptive Fine Resolution Enabled by Stretched GCHP B
Massively parallel scalability over thousands of cores, I »6
stretched-grid enables 25-km resolution with computational economy |, &5
GCHP _ | _ Jacobian perturbation runs m é%
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* Number of state vector elements (n,): 168862 ' @
« Number of target faces: 220
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\ AWM: 7.5 [-8.2, 435]
Inset values: area-weighted mean (AWM) with [5", 951]
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