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Invited Keynote Lectures:

SCOSTEP, 12th Solar-Terrestrial Physics SSymposium, “Thermospheric response to gravity wave 
coupling from below”, Berlin, Germany, July, 2010

Invited Plenary Talks:

SCOSTEP, 14th Solar-Terrestrial Physics Symposium, “Gravity wave penetration into the 
thermosphere and ionosphere”, Toronto, Canada, July, 2018

Invited Conference Talks:

CEDAR, 2023, in “2023 Grand Challenge Workshop: Gravity waves in the upper atmosphere and 
ionosphere; The role of gravity waves in the mesosphere, thermosphere and ionosphere cross-
scale coupling and irregularities: Observations and numerical simulations”, talk entitled 
“Secondary and tertiary GW simulation in thermosphere", 26 Monday, 29 June 2023



AGU in “Space Weather Challenges in the Near-Earth Geospace”, talk entitled "Modeling and 
observation of primary and higher-order gravity waves from the wintertime polar vortex", 13 
December 2022. 

AGU in "Atmosphere-Ionosphere response to the 2022 Hunga Tonga- Hunga Ha’apai volcanic 
eruption", talk entitled "Modeling the primary and secondary gravity waves and mean wind 
changes from the Tonga eruption, and comparison with data", 14 December 2022.

3rd CGS Workshop,  talk entitled "Impacts of gravity waves on the IT system", 14 November 2022.

CEDAR, 2022, in “High-Latitudes Space-Atmosphere Coupling and Wave Dynamics”, talk entitled
“Heat fluxes of gravity waves with non-zero vertical wavelengths, and connection to secondary 
gravity waves excited by local body forces from momentum deposition: comparison of fully 
compressible and Boussinesq solutions”, June 22, 2022.

SPARC GW symposium, talk entitled “Gravity waves in the mesosphere and thermosphere from 
mountain waves and the polar vortex via multi-step vertical coupling”, 28 March 2022.

AMS, Space Weather Conference, 2022, in “Coupling between the Lower and Upper Atmosphere 
and Ionosphere”, talk entitled “Primary, secondary and higher-order gravity waves in the 
thermosphere and F region from various sources via multi-step vertical coupling”,  January 24, 
2022.

AGU, in “Atmosphere-Ionosphere-Magnetosphere (AIM) Coupling From High to Low Latitudes 
II”, talk entitled “Multi step vertical coupling via gravity waves in the Earth's atmosphere”, 15 
December 2021 (I believe this was an invited talk by Xinzhao Chu). 

CEDAR, 2021, talk in “Interhemispheric IT asymmetries and their causes and effects”, June 24, 
2021.

ISWAT-COSPAR, "Gravity Waves in IT", online, 25 February, 2021.

Geospace Discovery Science Workshop, "Effects of small and medium-scale gravity waves on the 
background neutral winds and tidal generation in the thermosphere", 9 February, 2021.

International Symposium on Physics (ISP),"Atmospheric Gravity Waves in the Earth's 
Atmosphere",  17 December 2020.

MS-GWaves workshop, "Primary and secondary gravity waves in the lower and middle 
atmosphere", Kassel, Germany, 2018.

IWSA Symposium, "The vertical coupling of the lower to upper atmosphere via atmospheric 
gravity waves", Tokyo, 2016.



IUGG,  IAGA Symposium, Coupling Processes in the Atmosphere-Ionosphere System, “Local and 
global changes to the thermosphere and ionosphere from the dissipation of gravity waves from 
deep convection”, Prague, 2015.

COSPAR (C2.2), “Ray Tracing Modeling of Gravity Wave Propagation and Dissipation”, in Wave 
Coupling Processes in the Whole Atmosphere, Russia, August, 2014

COSPAR (C1.1), “Model study of the effects of gravity wave dissipation on the thermosphere and 
ionosphere from deep convection worldwide”, in Recent Advances in Equatorial, Low- and 
Mid-latitude Mesosphere, Thermosphere and Ionosphere Studies, Russia, August, 2014

COSPAR (C1.1), “Effects of gravity wave dissipation on the thermosphere and ionosphere from 
deep convection: Excitation of secondary gravity waves, and large-scale changes to the 
background neutral wind and temperature”, in Recent Advances in Equatorial, Low- and Mid-
latitude Mesosphere, Thermosphere and Ionosphere Studies, India, July, 2012

CEDAR-GEM Workshop, 2011, “Differences in propagation and dissipation of gravity waves 
during SC24”, High speed streams workshop, 30 June, 2011

CEDAR-GEM workshop, 2011, “The phases and amplitudes of gravity waves propagating and 
dissipating in the thermosphere, and its application to Fabry Perot and PFISR observations on 
9-10 January 2010 in Alaska”,  Thermospheric Winds workshop, 28 June, 2011

AGU (SA09): “The excitation, propagation and dissipation of secondary gravity waves 
excited by mountain wave breaking” , SA21B-05, 14 December, 2010

COSPAR (C1.1) “Secondary gravity waves near the mesopause: fingerprints of
thermospheric dynamics” in  Recent Advances in Equatorial, Low- and Mid-latitude
Mesosphere, Thermosphere and Ionosphere Studies, Bremen, Germany, July, 2010

COSPAR (C2.2) “Gravity Wave Propagation into the Thermosphere from Deep Convection” in 
Troposphere to Ionosphere Multi-Scale Wave Coupling Processes, Bremen, Germany, July, 
2010

IAGA, ICDC Symposium, (DC.01), “The Response of the Thermosphere and Ionosphere to the 
Dissipation of Grav ity Wa ves Generated from Deep Convection” in Atmospheric coupling 
processes in the equatorial region, Sopron, Hungary, August, 2009

2009 Joint Assembly: “Convective Coupling Between the Lower Atmosphere and the
Thermosphere/Ionosphere” in Coupling Between the Lower and Upper Atmosphere, Toronto, 
May 26, 2009

ISEA-12, Session S8 : Coupling processes at low- and mid-latitudes, Crete, May 22, 2008.



IUGG,  IAGA/ICMA JAS007 Symposium, Response of the Atmosphere/Ionosphere Coupling 
System to Forcing from the Sun and the Lower Atmosphere, “Response of the 
atmosphere/ionosphere coupling system to forcing from the sun and the lower atmosphere”,
Perugia, Italy, 2007.

36th COSPAR Scientific Assembly, C2.2 , Tides, Waves and Coupling Processes from 
Troposphere to Ionosphere, “Coupling of the lower atmosphere to the thermosphere
via gravity waves”, Beijing, China, 2006.

34th COSPAR Scientific Assembly, C2.1, Middle Atmosphere Structure and Dynamics, “Body 
Forcing as a Source of Gravity Waves”, Houston, Texas, October, 2002.

The 17th Texas Symposium for Relativistic Astrophysics, “The Signatures of Voids and the 
CMBR”, Munich, Germany, December 1994.

Numerical Simulations in Astrophysics, “The Evolution of Superhorizon-sized Voids in the Early 
Universe”, Mexico City, July 1993.

Invited Colloquium/Talks:
University of Colorado, Boulder, LASP, “Gravity waves and traveling ionospheric disturbances in 

the stratosphere, mesosphere and thermosphere from mountain waves, the polar vortex, the 
Tonga eruption and deep convection via multi-step vertical coupling”, 6 April 2023.

University of California Los Angeles (UCLA), Department of Atmospheric & Oceanic Sciences, 
“Gravity waves and travelling ionospheric disturbances in the stratosphere, mesosphere and 
thermosphere from mountain waves, the polar vortex and deep convection via multi-step 
vertical coupling”, September 19, 2022 (online).

International Symposium on Physics (ISP), "Atmospheric Gravity Waves in the Earth's 
Atmosphere", Brazil (zoom),  17 December 2020.

Tokyo University, Dept. of Earth & Planetary Science, "Secondary and tertiary gravity waves from 
momentum deposition in the stratosphere, mesosphere, and thermosphere", Tokyo, Japan, 
21 October 2019.

Stockholm University,MISU, "Secondary and tertiary gravity waves from momentum deposition in 
the stratosphere, mesosphere, and thermosphere", Stockholm, Sweden, 13 August, 2019

IAP, Leibniz-Institute of Atmospheric Physics, "Primary, secondary and tertiary gravity waves in 
the lower, middle and upper atmosphere", Kühlungsborn, Germany, 12 September 2018.

LASP Thermosphere-Ionosphere Seminar Series, CU Boulder, "Secondary and tertiary gravity 
waves in the thermosphere from stratospheric body forces created by the breaking and 
attentuation of mountain waves, April 2018.



IAP, Leibniz-Institute of Atmospheric Physics, "Gravity waves and their effects on the 
thermosphere and ionosphere", Kühlungsborn, Germany, 04 March 2016.

INPE, Brazil, "Deep convection as a source of gravity waves in the mesosphere
and thermosphere: modeling and observations", 01 March, 2012.

University of Colorado, Physics Dept. colloquium, Fort Collins, CO, November 10, 2008.

Clemson University, Physics Dept. colloquium, Clemson, SC, 2007.

University of Colorado, 2007.

High Altitude Observatory, NCAR, Boulder, CO, 1996.

University of California at San Diego, San Diego, CA, 1994.

University of California at Santa Barbara, Santa Barbara, CA, 1995.

Tufts University, Physics Dept., 1993.

University of Pennsylvania, Physics Dept., Philadelphia, PA, 1993.

Conference Proceedings (non peer-reviewed papers):
Vadas, S. L. and H.-L. Liu, 2011, ``Neutral winds and densities at the bottomside of the F layer 
from primary and secondary gravity waves from deep convection'', Aeronomy of the Earth's 
atmosphere and ionosphere, Springer.

Thesis Advisor: Edward W. Kolb, University of Chicago, Dept. of Astronomy and Astrophysics


