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Forcing Functions

Several studies have revealed the TR The lower boundary of GITM-R is ~100 km altitude and thus it was of interest to hypothesize what form a volcanic perturbation might take at this
measured ionospheric disturbances| boundary assuming relatively simple initial waveforms. The two forcing functions discussed in this study are
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to deeper understandings of
physical phenomena and help to
validate physical understanding.
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Fig 3. 2-D map of lower boundary perturbation for OR(a). Section cut of normalized OR perturbation (b) Fig 4. 2-D map of lower boundary perturbation for RWP (a). Section cut of normalized OPS perturbation (b)

Longitude (deg)

by volcanic eruption using the
Global Tonosphere-Thermosphere

model (6ITM) and subsequently RWP TEC Variations and Comparison
compare these simulations with o .. : : — : :
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Fig 7. TEC variations, over time, relative to local background for (a) Trgn, (b) Nieb, and (c) Bche Fig 10. TEC variations, over time, relative to local background for (a) Trgn, (b) Nieb, and (c) Bche

Fig 2. Multi-layer setup for the GITM-R simulation * Frequency of TEC perturbation: ~0.001 Hz (T =1,000 s) » Two TEC waveforms: initial wave packet and aftermath, different

Two forcing functions were applied to the tfemperature distribution at||. maximum Maanitud £0.35 TECU is close to observational result of .
GITM's lower boundary to simulate the disturbance caused by the 0.25; TECU [%9] eeor > 1056 1O ODSETVATIONa TSt © frequencies (~0.004 Hz (T = 250 s) and 0.001 Hz (T = 1,000 s))

eruption. The literature search revealed possible values for most of * Small magnitude
the undefined parameters associated with these forcing functions,
such as:

Summary & Conclusions

» Two proposed lower boundary forcing functions : Oscillatory Ring (OR) and Radial Wave Packet(RWP)

* OR perturbation: unable to reproduce the apparent frequency of observational results but gave decent agreement with the maximum amplitude

* RWP perturbation: two observed TEC waveforms, First waveform has a similar frequency as that of observational results, both waveforms have
amplitude significantly smaller than observed results.

 Conclusion: the first TEC waveform of the RWP seems to better represent the waveform from observational data, More work can be done to replicate
this waveform and to increase its magnitude to better agree with observational results.

« wavelength of ~83.6 km [1]
» frequency range of 1-10 mHz [4]
 wave speed of ~900-1200 m/s [5]

These values provide an initial forcing function for which the results
were computed and compared to the GNSS data. The comparisons
yield insight into which parameters should be adjusted for data-model

compar'ison: STGTiOV‘G}‘Y observers were added to GITM-R, via 9"0}1”0' [1] Heki (2006), doi:10.1029/20066L026249 [4] Dautermann et al (2009), doi:10.1029/2008JB005722
based receiver locations from SChUH'S, to create plOTS for comparison||[2] Deng et al., in preparation [5] Shults et al. (2015), doi:10.1002/2016J A023382

with the 2015 Calbuco event [D]. [3]Lin et al. (2017), doi:10.1002/2016JA022930




