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1 : . g . We demonstrate use of this framework by simulating microbially-sourced gas hydrate accumulation at two
Sandla NathnaI Laboratorles, Albuquerque’ NM' USA’ sites: the Tuaheni Landslide Complex and the Gulf of Mexico. Simulations are nonisothermal, multiphase,
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zUniversity of Texas at Austin, Austin, TX, USA and consider sedimentation and methane production via microbial methanogenesis. PFLOTRAN, is open-
. . source, open-development, and freely available; we encourage collaborative development of more
correspondlng author: mnole@sandla.gov advanced capabilities relevant to gas hydrate systems. /-Nk PFLOTRAN realizations (500)
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understanding gas migration in dynamic gas hydrate systems on continental margins, which are of interest to the scientific 1 (approx.) -
community from perspectives ranging from global climate change to natural gas production and to carbon sequestration. As ol B e N R @ 751 B\ i’é 75
simulation capabilities become more sophisticated, more uncertainties can be introduced into models because of an P PR 9 6 E 100 = 100
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sub-seafloor environments and must be honored when attempting to forward model the behavior of a gas hydrate system. . o e TR ) A NPT
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We introduce an open-source, open-development framework for integrated probabilistic gas hydrate systems modeling, which includes: \ Eraction maps) Hydrate Saturation Gas Saturation
-parameter distribution prediction (e.g. using maching learning with the Global Predictive Seabed Model [GPSM]) —— TANT 14100} 140: N
eparameter sampling (using Dakota) X o 60| 0,044 508
emechanistic simulation (using the massively parallel flow and reactive transport simulator PFLOTRAN) - . .
estatistical analysis (using Python packages) St 80| - _ _E . - . . .
3D visualization (with ParaView). F g e Sensitivity Analysis s ° | "
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4 DiSCUSSiOn & COnCIUSiOnS In the Gulf of Mexico: machine-learned maps were used to determine the distributions and uncertainties associated with
parameter inputs such as organic carbon content, sedimentation rate, and heat flux. These maps fed parameter sampling for
At the Tuaheni Landslide Complex: using current approximate values for the set of parameter inputs, gas hydrate 1D simulations thoughout the Gulf of Mexico. The resulting map predicts that microbially-sourced hydrate should accumulate in

growth appears to be favorable (hydrate saturation at steady state Is 2.58%). But sampling a range of inputresults | the largest quantities in shallower areas up to 500 m water depth. Bulk average hydrate saturations are low in comparison to
in 18.2% (91/500) of simulations being favorable for gas hydrate formation, indicating that future perturbations are | ohservations in the Gulf of Mexico and do not capture extensive localized hydrate formation seen in this area, suggesting that a
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Ilkely to destabilize gas hydrate. Slmllarly, gas formation was favorable in 7.2% (36/500) of realizations. S|mp|e diffusive mig ration mechanism is ||ke|y insufficient to exp|a|n hyd rate growth here.
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