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1. Introduction 4. Infrasound

« Temperature and wind conditions in the middle
atmosphere play an important role in infrasound
propagation.

« Atmospheric wind and temperature profiles can
acoustic wave-guides, which vary greatly throughout
the year.

« Accurate atmospheric profiles up to the
thermosphere are necessary to predict infrasound
trajectories.

« Gravity Wave (GW) play an important role in
atmospheric winds and temperatures.

* In the GW parameterization of NWP models

Hukkakero

« At Hukkakero Finland munitions are destroyed
every August.
« These ground-truth events provide an excellent
reference for infrasound calibration.
T ET— « |1S37 (69.1N 18.6E) is located approximately
PREC=D 1 N 320 km from this site.
W\ « Signal and arrival time predictions were made
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considered here, C* regulates the height at which oF, US”}Q several dlffbelrent atmospheric . model

GW momentum and energy are deposited into the R con igurations (notably UA-ICON). .

mean flow. - i  Different C* values were tested to see which
. GW momentum that is greater than the C* saturation GW launch spectra and provided the closest results to the observations.

level is deposited into the atmosphere at that level. saturation levels (C¥) I Map of 1S37 and Hukkakero site A
» Larger C* values increase the height at which McLandress and Scinocca, (2005) |
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momentum is deposited.

Infrasound Results
2. ICON MOd el  The operational models provide good estimates of the stratospheric phase of the

waveform, with the climatology providing the thermospheric phase.

« The ICOsahedral Non-hydrostatic (ICON) model is a non-hydrostatic numerical * UA ICON (13 km resolution) with C*=20 provides a good reproduction of the
weather prediction model jointly developed by the German weather service (DWD) and mesospheric phase of the waveform, in additon to the stratospheric and
the Max Planck institute of Meteorology.. thermospheric phases.

« Accurate atmospheric profiles up to the thermosphere are necessary to predict
Infrasound trajectories.

« Upper Atmosphere (UA)-ICON provides a means to predict these middle atmospheric
wind and temperature profiles.
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3. Lidar
Lidar Sites :
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Lidar comparisons
UA-ICON -> C* = 1, 3 km horizontal resolution
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« NWP models and UA-ICON provide similar profiles up to about 50-60 km.
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. Conclusion

In close agreement with  _
operational ICON. |

« |CON shows slight
temperature
overestimation in the
lower mesosphere (~60
Kkm).

Infrasound propagation is highly dependent on atmospheric conditions (temperature, wind etc.) in the middle atmosphere
that are above the operational model (IFS and ICON) tops, but are provided by UA-ICON
« Current GW parameterisations (e.g. C*) do not properly estimate MLT winds and temperatures.
« Lidar comparisons during the summer of 2023 show good agreement with UA-ICON — C*=20
« The Hukkakero reference event further demonstrates the importance of correct MLT model predictions, with C*=20 again
ol providing the best results, especially at very high (3 km) horizontal resolution.
R —— R T R IR W 2o 70 70 2w  Further Lidar comparisons are necessary to I_Jetter tu_ne GW parameterisatior_ws |
« Study of other IS events (Hukkakero etc.) will provide additional model validation.
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