MODEL FOR AIRGLOW PERTURBATIONS DUE TO IGW

|_

Pierdavide Coisson, Giovanni Occhipinti, Philippe Lognonne .0
Institut de Physique du Globe de Paris, Sorbonne Paris Cité, Université Paris Diderot, UMR 7154 CNRS 25

irGpP O, : =

SR o
Abstract 630 nm airglow emission Airglow model
Airglow 630 nm emission is localized around 250 km ©® Maximum at 250 km height, ionosphere F2 layer. ©® Volume Emission Rate of 630 nm airglow is calculated
height and it allows the detection of Internal Gravity from the densities of the species involved (Link and
Waves (IGW) through perturbation in its intensity. Along Cogger 1988).

with activity related to ionosphere dynamics, gravity
waves triggered by lower atmosphere or ocean

phenomena can be observed. The recent tsunami event of Charge exchange 02 + O~ — O; + O , .
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tsunami-driven IGW in Hawaii. We present here airglow recombination 2 ? Aip + ks [N2] 4 ku [02 1 ks [e_]

modeling results of IGW excited by a realistic tsunami
propagating through the Pacific ocean. The model includes
the propagation of the gravity wave in the atmosphere,

the coupling between neutral and charged particles in the es0nm VER LT 1919 one
ionosphere and the emission of the 630.0 nm airglow.
Synthetic all-sky images are calculated by integrating the

emission along rays from the camera location to the Hawaii Observation 250 -

airglow layer.
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©® All-sky imager on Haleakala Volcano (Hawaii) observed
gravity waves at 250 km with azimuth, speed and period
coherent with tsunami propagation
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02 Figure 5: Airglow VER model in the region of Hawaii during the tsunami

propagation.
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Tsunami Figure 3: Airglow observation of tsunami-driven observation in Hawaii [Occhipinti

et al. 2011].

Figure 1: Representation of tsunami-driven IGW detection by GPS and airglow. . .
gure 1: Rep v 9 Synthetic airglow

G ravity waves mOdel ® VER is integrated to have the total emission.

T . . ® To highlight the components of the IGW and the
sunami PrOPagatlon © IGW forced by the vertical displacement of the ocean is tsunami effect a passband filter is applyed.
® Finite-difference model of whole ocean propagation computed in a realistic atmosphe.re. (MSISE)’ through 2

using USGS eartquake source to excite tsunami (Hébert pseudo-spectral propagator (Occhipinti et al. 2008).
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Figure 4: Vertical and horizontal velocity of IGW for 2 wave periods and 4 ocean Figure 6: Synthetic observation of aiglow filtered for the two main components of
depths [Occhipinti et al. 2011]. the tsunami wave. IGW overtakes the tsunami near the islands.

Neutral-plasma coupling

M M ‘
1055 200 205 210 15 ® Neutral IGW is coupled to the charged ions through
lon [°] collision model based on parameters computed by
Figure 2: Tsunami passing near Hawaii: ocean displacement force a gravity wave empirical models (MSISE, IRI, SAMI, HWM)
in the overlaying atmosphere. Note the effect of the bathymetry on the wave front.
Conclusions
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A 4 @® The first airglow observation of tsunami-driven gravity
/ A | . wave has been validated by model
/ l . .
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