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Kilauea Volcano 2018 Eruption
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Kilauea East Rift Zone Courtesy: USGS




In order to simulate this event using model, we need volcano SO, emissions. To estimate
the emission, we use OMPS satellite data as an indicator. We start from the basic
equation, and integrate these terms over 3-d space in the Hawaii surrounding area.

ac =
E =V -VC + Cdiff + Cdep + Cchem + E

dc .
jjj EdXd_VdZ = fjJ(V Ve + Cdiff + Cdep 4 Cchem 4 E)dXdde

Assuming the concentration 1s at pseudo equilibrium during certain
period over Hawan surrounding area.

dc -
j j J dxdydz=0 —> J J ] —(V - VC + Cais + Caep + Conem)dxdydz = j j j Edxdydz
With first-order approximation J J j =(V-VC + Caigy + Caep + Conem)dxdydz ~ MCeorar

Where C,,, is the domain total mass for SO,  C, ;g X fﬂdedydz



OMPS SO, (DU) 23UTC, 05/14/2018
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SO, Emission (moles/s)
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Plume Rise driven by Lava Heat Flux

e Assuming the lava outflow rate (for East Rift Zone) or circulation frequency (for Kilauea
summit) is proportional to their volcano SO, emission. The lava initial temperature was around
1250°C, and its lava latent heat of fusion was about 400000 J/kg. Based on that information,
we can estimate the heat flux released from the lava cooling.

* Plume Rise algorithm: Briggs scheme for wildfire

F =0.00000258 x Q
E.,.=0.0703 x In( acres ) + 0.3
Sfraction =1-BE
where

F = Bouyancy flux (m#*/s3)

Q = Heat flux from Lava (BTU/hr)
BE,,,. = bouyanct efficiency

acres = lava emission area in acres
Straction = SMoldering fration

size



SO, Profile at 2018-06-22T00:32:35
Over Lat=19.05°N Lon=-155.69°W
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SO, Profile at 2018-06-26T23:27:36
Over Lat=19.06°N Lon=-155.69°W

SO, Profile at 2018-06-28T20:45:16
Over Lat=19.05°N Lon=-155.69°W
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Modeled Aerosol Extinction (2018-05-24T23-32-147D)
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CMAQ AOD 23UTC, 05/25/2018
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OMPS SO,
Comparison 05/24
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Summary

* We tested the method of using satellite retrievals, OMPS-NM SO,, to estimate
the daily volcano emission, including the SO,, ashes, and heat flux, with some
assumptions, during the Kilauea Volcano’s 2018 eruption. The result generally
agree well with the various measurements.

e Our sensitivity study with the period-mean emission and heat flux generally
yield higher SO, and aerosols than the base emission case, mainly due to
different temporal distribution of emission and plum rises, as the base case
has higher plume ejecting height co-located with the higher emission.

* The surface concentration at near-source area, e.g. near summit, is more
sensitive to this temporal co-variation of emission and plume rise than that in
downwind areas.

* Some discrepancies, such as satellite vs in-situ measurement, and SO, vs
aerosol prediction biases, still need to be addressed in the future.
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