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Curriculum Vitae 
June, 2021 

Jeffrey M. Forbes 
 

Research Interests 
 
Professor Forbes’ research interests include the upper atmosphere environments of Earth, Mars, and other planets; 
coupling of these environments to lower altitudes and to solar variability; geomagnetic storm effects on satellite drag 
variability; the vertical propagation of tides and planetary waves in planetary atmospheres, and their electrodynamic 
and chemical effects; utilization of accelerometer, satellite drag, and satellite remote sensing data to elucidate 
atmospheric variability, and to test, validate and develop upper atmosphere models. He also conducts numerical 
simulations of the above phenomena.   
 
h-index:  61       citations:  13,268 
 

Professional Experience 

September, 2017- Professor Emeritus and Research Professor, Ann and H.J. Smead Department of 
    Present Aerospace Engineering Sciences, University of Colorado, Boulder, CO 

September, 1993- Professor of Aerospace Engineering Sciences,  
 2017 University of Colorado, Boulder, CO 

July, 2005- Glenn Murphy Endowed Chair, College of Engineering & Applied Science and 
 2017 Department of Aerospace Engineering Sciences, University of Colorado, Boulder, CO 

August, 2008- Department Chair, Department of Aerospace Engineering Sciences, 
 2012 University of Colorado, Boulder, CO 

July, 2006- Consultant on Natural Environment Description for Design (NEDD), Constellation 
 November, 2006 Project, Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 

September, 1992- Visiting Scientist, High Altitude Observatory,  
 August, 1993 National Center for Atmospheric Research, Boulder, CO 

September, 1987- Professor, Department of Electrical, Computer, and Systems Engineering 
 August, 1994 Boston University, Boston, MA 

January, 1992- Professor, Department of Aerospace and Mechanical Engineering 
 August, 1994 Boston University, Boston, MA 

January, 1992- Chairman ad interim, Department of Aerospace and Mechanical Engineering 
 August, 1992 Boston University, Boston, MA 

August, 1990- Visiting Scientist, High Altitude Observatory, National Center for Atmospheric 
 June, 1991 Research, and Visiting Professor, Department of Electrical and Computer  
  Engineering, University of Colorado, Boulder, CO 

July, 1987- Director, Division of Engineering and Applied Science 
 June, 1990 Boston University, Boston, MA 

September, 1987- Associate Director, Center for Space Physics 
 August, 1993 Boston University, Boston, MA 
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October, 1987- Research Consultant on the Interaction between Large Space  
 October, 1988 Structures and the Neutral Environment, Jet Propulsion Laboratory 
  California Institute of Technology, Pasadena, CA 

January, 1984- Associate Professor of Electrical, Computer, and Systems Engineering 
 August, 1987 Boston University, Boston, MA 

June 1984- Research Affiliate, Department of Earth, Atmospheric and Planetary 
 June, 1986 Sciences, Massachusetts Institute of Technology,  
  Cambridge, MA 02139 

July, 1981- Senior Research Physicist, Department of Physics, 
 January, 1984 Boston College, Chestnut Hill, MA 02167 

October, 1979- Research Associate (non-stipend), Division of Applied Sciences 
 August, 1983 Harvard University, Cambridge, MA 02138 

January, 1980 United States Air Force Reserves, Ionospheric Physics Division, 
 January, 1995 Air Force Geophysics Laboratory 
  Hanscom AFB, Bedford MA 01730.  Rank: Lt. Col. (April, 1992) 

December, 1981- Research Consultant on Interaction Measurements from Space 
 December, 1984 Shuttle, Jet Propulsion Laboratory, California Institute of  
  Technology, Pasadena, CA 91109 

June, 1975- Research Scientist, Space Data Analysis Laboratory, 
 July, 1981 Boston College, Chestnut Hill, MA 01730 

September, 1975- Research Fellow in Atmospheric Physics (Hon.), Center for 
 October, 1979 Earth and Planetary Physics, Harvard University, Cambridge, MA 02138 

June, 1975- Research Consultant on Ionospheric Modification, Department 
 December, 1983 of Astronomy, Boston University, Boston, MA 02215 

September, 1977- Adjunct Faculty, Department of Geology and Geophysics, 
 December, 1983 and Department of Physics, Boston College, Chestnut Hill, MA 02167 

1974-1975 Graduate Research Assistant, Center for Earth and Planetary 
Physics, Harvard University, Cambridge, MA 02138 

1970-1974 Air Force Captain (Electronics Engineer), Aeronomy Laboratory, 
Air Force Cambridge Research Laboratories, Bedford, MA 01730 

1969-1970 Graduate Research Assistant, Aeronomy Laboratory, Department 
Of Electrical Engineering, University of Illinois, Urbana, IL 61801 
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Teaching Experience 
 

• Mathematical Physics (advanced undergrads) 
• Fluid Mechanics (advanced undergrads) 
• “Climate and Man” (non-science undergrads) 
• Introduction to Oceanography (non-science undergrads) 
• “Oceanic Dilemmas” (non-science undergrads) 
• Ionospheric and Space Physics (graduate students) 
• Electric Circuit Theory (sophomores) 
• Linear Network Theory (advanced undergrads) 
• Fluid Dynamics (graduate students) 
• Aerospace Environment (graduate students) 
• Intro to Engineering Computing (MatLab/FORTRAN, freshman) 
• Exploration of the Solar System (advanced undergrads) 
• Aerospace Engineering Senior Projects (advanced undergrads) 
• Space Weather Projects (advanced graduate students) 
• Tides and Planetary Waves (advanced graduate students) 
• Aerodynamics (sophomores) 

 
 

Education 
 

B.S. in Electrical Engineering (Honors Program), 1968, University of Rhode Island, Kingston, RI 02881.  Elected 
to Tau Beta Pi and Phi Kappa Phi Honor Societies. 

 

M.S. in Electrical Engineering, 1970, University of Illinois, Urbana, IL 61801.  Elected to Chi Gamma Iota Honor 
Society. M.S. Thesis: “Production and Loss of Singlet-D Oxygen in the Nighttime F Region” (S.A. Bowhill, 
advisor). 

 

Special Student, Department of Meteorology, Massachusetts Institute of Technology, 1971-1974.  Coursework in 
Dynamic Meteorology, Geophysical Fluid Dynamics, Numerical Weather Prediction, Dynamic Oceanography. 

 

Ph.D. in Applied Physics, 1975, Harvard University, Cambridge, MA, 02138.  Dissertation: “Atmospheric Solar 
Tides and Their Electrodynamic Effects” (R.S. Lindzen, advisor). 
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Awards and Honors 
Air Force Commendation Medal, 1974, for “major contributions to the effectiveness and success of research projects 

involving the development, testing, and evaluation of upper-atmosphere density models for predicting satellite 
ephemeredes.” 

Distinguished Visiting Scholar, February 1-April 30, 1986, Department of Physics, University of Adelaide, South 
Australia. 

Air Force Meritorious Service Medal, 1991, for “major contributions to the effectiveness and success of Air Force 
research programs in the field of neutral atmospheric dynamics.” 

Nicolet Lecturer, Fall 2004 Meeting of the American Geophysical Union, “Comparative Dynamics and Aeronomy of 
the Atmospheres of Earth and Mars”. 

Glenn Murphy Endowed Chair, Department of Aerospace Engineering Sciences and College of Engineering and 
Applied Science, University of Colorado, Boulder, CO, 2005-present. 

Associate Fellow, American Institute of Aeronautics and Astronautics, 2006. 
Fellow, American Geophysical Union, 2008. 
CU College of Engineering Dean's Research Award, 2009. 
AIAA Robert M. Losey Atmospheric Sciences Award, 2010. 
Fellow, American Institute of Aeronautics and Astronautics, 2012. 
CEDAR Prize Lecture, “Atmosphere-Ionosphere Coupling by Tides and Planetary Waves”, Seattle, June, 2014. 
Julius Bartels Medal and Bartels Lecture, European Geophysical Union, April, 2016. 
Shen Kuo Medal for Interdisciplinary Achievements and Shen Kuo Lecture, International Association of 

Geomagnetism and Aeronomy (IAGA), 2017. 

Professional Society Memberships 

• American Geophysical Union (AGU) (Fellow) 
• European Geophysical Union (EGU) 
• American Institute of Aeronautics and Astronautics (AIAA) (Fellow) 
• American Society for Engineering Education (ASEE) 

Service Activities 
Service to the Profession and Research Community: Ongoing and Recent Activities 

Academic Affairs Committee, American Institute of Aeronautics & Astronautics (AIAA), 2006-present; Chair, 2010-
2012. 

AIAA/ABET Evaluator for Programs leading to the Bachelor of Science in Aerospace Engineering, 2008-present. 
AIAA/ABET Evaluator Mentor, 2013, 2015. 
AIAA/ASEE Evaluator for Programs leading to the Bachelor of Science in Engineering Physics, Engineering Science 

and General Engineering, 2008-present. 
Editorial Board, Journal of Atmospheric and Solar-Terrestrial Physics, 1999-present. 
Executive Committee, International Association of Geomagnetism and Aeronomy (IAGA), 2011-2015. 
Selection Committee, EGU Julius Bartels Medal for Excellence in Solar-Terrestrial Science, 2016-2017. 
International Science Working Group, QB50 satellite mission of the European Commission, 2015-2017. 
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Service to the Profession and Research Community: Prior Activities 

Committee on the Extension of the U.S. Standard Atmosphere (COESA), 1970-1990. 
Study Group on the Satellite Power System Environmental Assessment, 1977-1980. 
Chairman, Working group on Tides in the Mesosphere and Lower Thermosphere, International Commission on 

the Meteorology of the Upper Atmosphere (ICMUA), International Association of Meteorology and 
Atmospheric Physics (IAMAP), 1981-1988. 

Coordinator, Atmospheric Tides Middle Atmosphere Program, of the International Middle Atmosphere Program 
(MAP), 1981-1988. 

Co-Director (with R.L. Carovillano), Theory Institute in Solar Terrestrial Physics, Co-sponsored by Boston College 
and NASA, August 9-26, 1982, Boston College Campus. 

MAP Study Group on Equatorial Observatory, 1982-1988. 
IAMAP/ICMUA Working Group on Climatology of the Middle Atmosphere, 1982-1988. 
Committee on the Meteorology on the Upper Atmosphere, American Meteorological Society, 1982-1985. 
Engineering Science Working Group for Interactions Measurements from Shuttle (IMPS), 1983-1984. 
Associate Editor, Journal of Geophysical Research (Space Physics), 1982-1985. 
COSPAR Task Group on the International Reference Atmosphere, 1984-1988. 
NASA Dynamics Explorer Proposal Review Team, 1985 and 1987. 
NSF Review Panel for Science and Technology Centers, Spring 1988. 
Working Panel on Atmospheric Tides and Gravity Waves, European Geophysical Society, 1985-1990. 
MST Meteor Radar Subcommittee for the CEDAR (Coupling, Energetics, and Dynamics of Atmospheric Regions) 

Program, 1986-1988. 
Project Leader, Lower Thermosphere Coupling Study (LTCS), an international program conducted under the 

auspices of the CEDAR and WITS (World Ionosphere Thermosphere Study) Programs, 1986-1992. 
Earth-Mars Aeronomy Orbiter Science Definition Team, 1986-1988. 
Committee on Solar and Space Physics, National Academy of Sciences, 1985-1988. 
Co-Chair, MLTCS (Mesosphere-Lower Thermosphere Coupling Study) Project of International Solar-Terrestrial 

Energy Program (STEP), 1989-1995. 
Guest Editor, Atmospheric Tides Middle Atmosphere Program Special Issue, Journal of Atmospheric and 

Terrestrial Physics, July/August, 1989. 
Guest Editor, Lower Thermosphere Coupling Study Special Issue, Journal of Geophysical Research, February, 

1991. 
COSPAR Sub-Commission C2 “The Earth’s Middle Atmosphere and Lower Ionosphere,” 1990-1992. 
Committee on Solar-Terrestrial Research, National Academy of Sciences, 1987-1990. 
NASA Science Definition Team (1991-1992) for the TIMED (Thermosphere-Ionosphere-Mesosphere Energetics 

and Dynamics) Mission. 
CEDAR Proposal Review Panel, 1993, 1994 (Chair), 1995, 2003. 
Chair, NSF/CEDAR Science Steering Committee, 1994-1996. 
NSF/GEM (Geospace Environment Modeling) Science Steering Committee, 1994-1996, ex-officio. 
AIAA Atmosphere and Space Environment Committee on Standards, 1995-1998. 
IUGG/International Commission on the Middle Atmosphere, Working Group on Numerical Modeling, 1996-

2002. 
American Geophysical Union, Direction and Review Committee for Journal of Geophysical Research-Space 

Physics, and Search Committee for the Editor, 1995-1996. 
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NASA Hq (Office of Space Science) Science Definition Team for the Tethered Satellite System, 1996. 
NASA Hq (Office of Space Science) Sun-Earth Connections Strategy Roadmap Integration Team, 1996-1997. 
Co-Chair, EPIC (Equatorial Processes Including Coupling) Project of the International Solar-Terrestrial Energy 

Program (STEP), 1997-2002. 
CRISTA/MAHRSI Working Group on Atmospheric Tides, 1997-1999. 
Book Board, American Geophysical Union, 1999-2002. 
Scientific Advisory Committee for EISCAT (European Incoherent Scatter Radar), 2001-2003. 
Integrated Programme Review Committee (IPRC) for the British Antarctic Survey (BAS), 2001-2005. 
Co-Director, School on the Physics of the Equatorial Atmosphere, International Center for Theoretical Physics 

(ICTP), Trieste, Italy, September 24-October 6, 2001. 
Sun-Earth Connections Advisory Subcommittee, SECAS (NASA Hq Office of Space Science), 2001-2004. 
Review Panel for the Deutsche Forschungsgemeinschaft priority  program 'CAWSES - Climate and Weather of the 

Sun-Earth System', January, 2005 and January, 2007. 
Sun-Solar System Connections Roadmap Team, ‘Legacy’ and APIO-level (NASA Hq Science Directorate), 2004-

2005. 
Proposer, Co-organizer, Co-Director and lecturer, Advanced International School on Space Weather, International 

Center for Theoretical Physics (ICTP), Trieste, Italy, May 2 – 19, 2006. 
National Academy of Sciences Committee, "Review of Mars Exploration Architecture", 2006. 
NASA Human Exploration of Mars Heliophysics Focus Group, 2007.  
Board of Directors, eSpace: The Center for Space Entrepreneurship, 2008-2012; Executive Committee, 

Compensation Committee, Investment Advisory Team. 
Chair, Atmosphere-Ionosphere-Magnetosphere Panel, Solar and Space Physics Decadal Survey, National Academy 

of Sciences, 2011-2012. 
NASA Planetary Atmospheres Proposal Review Panel, September, 2012. 
External Evaluator, Department of Earth and Space Science and Engineering, York University, Toronto, Canada, 

October, 2012. 
Reviewer of Research Productivity for the Engineering Physics Program at Embry-Riddle, 2016. 
Expert Review Committee, Canadian Foundation for Innovation (Atmospheric and Space Science), Jan-Feb, 2017. 
Service to the University 

Boston College 
Graduate Affairs Committee, Department of Physics, 1981-1983. 
Undergraduate Enrollment and Recruitment Policy Task Force, Department of Physics, 1982-1988. 
President’s Council on New Technologies, 1982-1983. 
 

Boston University 
Chairman, Graduate Program Committee, College of Engineering, 1986-1990; member since 1984. 
Chairman, Ph.D. Committee, Department of Electrical, Computer, and Systems Engineering, 1984-1986. 
Chairman, Publicity Committee, Department of Electrical, Computer, and Systems Engineering, 1985-1986. 
Chairman, College of Engineering Ph.D. Examination Committee, 1985-1987. 
Associate Director and co-founder, Center for Space Physics, Boston University Graduate School. 
Member, Appointments, Promotions, and Tenure Committee, College of Engineering, 1987-1992. 
Member, University Search Committee for the Dean of Engineering, 1987-1989. 
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Member, University Task Force on Reaccreditation (Research), 1988-1989. 
Member, Boston University Industrial Liaison Doctoral Program (BUILD) Committee, 1989-1990. 
Member (elected), Executive Committee of CLA/GRS (College of Liberal Arts/Graduate School), 1989-1992. 
 

University of Colorado 
Faculty Advisor, Tau Beta Pi Engineering Honor Society, College of Engineering and Applied Sciences, 1994-

present. 
Chair, Facilities Committee, Department of Aerospace Engineering Sciences, 1994-1995. 
External Review Committee, Center for Advanced Decision Support for Water and Environmental Systems 

(CADSWES), May/June, 1995. 
Executive Committee, Environmental Engineering Program, 1994-1999. 
Environmental Engineering Committee, Integrated Teaching and Learning Laboratory, 1994-1995. 
University Representative, Board On Oceans and Atmospheres, Association of Public and Land-grant Universities 

(APLU) (formerly National Association of State Universities and Land-Grant Colleges (NASULGC)), 1995-
present. 

Chair, First-Level Review Committee (College-level tenure and promotions) 1995-1996; member, 1994-1997. 
Faculty Advisory Board, Women in Engineering Program, 1995-2001. 
Search Committee for the Director, Women in Engineering Program, 1996/1997; 2000/2001. 
Vice Chair, Curriculum and Teaching Committee, Department of Aerospace Engineering Sciences, 1997-1999. 
University Program Review Panel, 1999-2002. 
Chair, Search Committee, Department of Aerospace Engineering Sciences, 2000-2001. 
Search Committee for the Dean, College of Engineering and Applied Science, 2000-2001. 
Executive Committee, Department of Aerospace Engineering Sciences, 2000-2001, 2003-present. 
ABET Coordinator and Chair of Aerospace Engineering Sciences ABET Committee, 2004-2005. 
University Task Force on Program Review, 2005-2007. 
Post Tenure Review Committee, Department of Aerospace Engineering Sciences, spring, 2006 
IGERT pre-proposal reviews (9) for Vice Chancellor for Research, spring 2006 
Primary Unit Evaluation Committees, member and Chair, Fall, 2006, 2007. 
Faculty Search Committee, Department of Aerospace Engineering Sciences, 2006-2008. 
Vice Chancellor’s Advisory Committee (VCAC), Spring 2007-Spring 2009 & Spring 2012. 
Faculty Search Committee, Department of Aerospace Engineering Sciences (AES), 2014, 2015 (Chair). 
AES Awards Committee, 2013-present; Chair, 2016-present. 
Graduate Focus Area Faculty Lead, Remote Sensing Earth and Space Sciences, 2015-2016; Led revision of 

Certificate in Remote Sensing. 
National Solar Observatory Faculty Search Committee, 2016-2017. 
Provost’s Grievance Committee, 2016-2017. 
 

 
 
 
 



 8 

 
Journal Articles 

 
1. Forbes, J.M., Yield of Singlet-D Oxygen by Dissociative Recombination of O2+ from Night Airglow 

Observations, J. Atmos.  Terr.  Phys., 32, 1901-1908, 1970. 
2. Forbes, J.M. and M.A. Geller, Lunar Semidiurnal Variation in OI (5577A) Nightglow, J. Geophys.  

Res., 77, 2942-2947, 1972. 
3. Forbes, J.M. and F.A. Marcos, Thermospheric Density Variations Associated with Auroral Electrojet 

Activity, J. Geophys.  Res., 78, 3841-3847, 1973. 

4. Forbes, J.M. and H.B. Garrett, Variations in the Atmospheric Neutral Density at 145 Km., Planet.  
Space Sci.,  23, 1399-1404, 1975. 

5. Forbes, J.M. and R.S. Lindzen, Atmospheric Solar Tides and Their Electrodynamic Effects.  Part I.  
The Global Sq Current System, J. Atmos.  Terr.  Phys.,  38, 897-910, 1976. 

6. Forbes, J.M., Wind Estimates near 150 Km from the Variation in Inclination of Low-Perigee Satellite 
Orbits, Planet.  Space Sci., 23, 726-731, 1975. 

7. Forbes, J.M. and R.S. Lindzen, Atmospheric Solar Tides and Their Electrodynamic Effects.  Part II.  
The Equatorial Electrojet, J. Atmos.  Sci.  38, 911-920, 1976. 

8. Forbes, J.M. and M. Mendillo, Diffusion Aspects of Ionospheric Modification by the Release of 
Highly Reactive Molecules in the F-Region, J. Atmos.  Terr.  Phys.  38, 1299-1307, 1976. 

9. Forbes, J.M. and H.B. Garrett, Solar Diurnal Tide in the Thermosphere, J. Atmos.  Sci.  33, 2226-
2241, 1976. 

10. Marcos, F.A., H.B. Garrett, K.S.W Champion and J.M. Forbes, Density Variations in the Lower 
Thermosphere from Analysis of the AE-C Accelerometer Measurements, Planet.  Space Sci.  25, 499-
507, 1977. 

11. Forbes, J.M. and R.S. Lindzen, Atmospheric Solar Tides and Their Electrodynamic Effects.  Part III.  
The Polarization Electric Field, J. Atmos.  Terr.  Phys.  39, 1369-1377, 1977. 

12. Mendillo, M. and J.M Forbes, Artificially-Created Holes in the Ionosphere, J. Geophys.  Res.  83, 
1511-162, 1978. 

13. Garrett, H.B. and J.M. Forbes, Tidal Structure of the Thermosphere at Equinox, J. Atmos.  Terr.  
Phys.  40, 657-668, 1978. 

14. Forbes, J.M. and H.B. Garrett, Seasonal –Latitudinal Structure of the Diurnal Thermospheric Tide, 
J. Atmos.  Sci.  35, 146-159, 1978. 

15. Forbes, J.M., F.A. Marcos, and K.S.W Champion, Lower Thermosphere Response to Geomagnetic 
Activity, Space Research XVIII, 173-176, 1978. 

16. Forbes, J.M., Tidal Variations in Thermospheric O, O2, N2, Ar, He, and H, J.  Geophys,  Res.  83, 
3691-3698, 1978. 

17. Forbes, J.M., and H.B. Garrett, Solar Tidal Wind Structures and the E-Region Dynamo, J. Geomag.  
Geoelec.  31, 173-182, 1979. 

18. Lindzen, R.S. and J.M. Forbes, Boundary Layers Associated with Thermally-Forced Planetary 
Waves, J. Atmos.  Sci.  35, 1441-1449, 1978. 

19. Champion, K.S.W. and J.M. Forbes, Some Recent Mesospheric and Lower Thermospheric Data and 
Models, Ann.  Geophys.  34, 285-300, 1978. 

20. Forbes, J.M. and F.A. Marcos, Tidal Variation in Total Mass Density as Derived from the AE-E 
MESA Experiment, J. Geophys.  Res.  64, 31-35, 1979. 
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21. Forbes, J.M. and M.E. Hagan, Tides in the Joint Presence of Friction and Rotation:  An f-plane 
Approximation, J. Geophys.  Res.  84, 803-810, 1979. 

22. Forbes, J.M. and H.B. Garrett, Solar Cycle Variability of Diurnal and Semidiurnal Thermospheric 
Temperatures, J. Geophys.  Res.  84, 1947-1949, 1979. 

23. Forbes, J.M. and H.B. Garrett, Thermal Excitation of Atmospheric Tides Due to Isolation Absorption 
by O3 and H2O, Geophys.  Res.  Lett.  5, 1013-1016, 1978. 

24. Forbes, J.M. and H.B. Garrett, Theoretical Studies of Atmospheric Tides, Rev. Geophys.  Space Phys.  
17, 1951-1981, 1979. 

25. Garrett, H.B. and J.M. Forbes, Time Evolution of Ion Containment Clouds at Geosynchronous Orbit, 
Geophys.  Res.  Lett.  6, 941-944, 1979. 

26. Forbes, J.M., Upper Atmosphere Modification due to Chronic Discharges of Water Vapor from 
Space Launch Vehicle Exhausts, in “Space Systems and Their Interactions with the Earth’s Space 
Environment,” edited by C. Pike and H.B. Garrett, Vol. 71, Progress in Astronautics and Aeronautics, 
AIAA, 1980. 

27. Forbes, J.M. and F.A. Marcos, Seasonal-Latitudinal Tidal Structures of O, N2, and Total Mass 
Density in the Thermosphere, J. Geophys.  Res.  85, 3489-3493, 1980. 

28. Forbes, J.M. and M.E. Hagan, Tidal Dynamics and Composition Variations in the Thermosphere, J. 
Geophys.  Res.  85, 3401-3406, 1980. 

29. Forbes, J.M., Tidal Effects on D and E Region Ion Chemistries, J. Geophys.  Res.  86, 1551-1563, 1981. 

30. Forbes, J.M., Mesospheric and Thermospheric Tides, J. Meteor.  Soc.  Japan 58, 298-301, 1980. 
31. Garrett, H.B. and J.M. Forbes, A Model of Solar Flux Attenuation During Eclipse Passage and Its 

Effects on Photoelectron Emission from Satellite Surfaces, Planet.  Space Sci.  29, 601-607, 1981. 

32. Forbes, J.M., The Equatorial Electrojet, Rev.  Geophys.  Space Phys.  19, 469-504, 1981. 
33. Forbes, J.M., Atmospheric Tides.  I.  Model Description and Results for the Solar Diurnal 

Component, J. Geophys.  Res.  87, 5222-5240, 1982. 

34. Forbes, J.M., Atmospheric Tides.  II.  The Solar and Lunar Semidiurnal Components, J. Geophys.  
Res.  87, 5241-5252, 1982. 

35. Forbes, J.M., Temperature and Solar Zenith Angle control of D-Region Positive Ion Chemistry, 
Planet.  Space Sci.  30, 1065-1072, 1982. 

36. Mendillo, M. and J.M. Forbes, Theory and Observation of a Dynamically Evolving Negative Ion 
Plasma, J. Geophys.  Res.  87, 5253-5259, 1982. 

37. Forbes, J.M. and M.E. Hagan, Thermospheric Extensions of the Classical Expansion Functions for 
Semidiurnal Tides, J. Geophys. Res.  87, 5253-5259, 1982. 

38. Crary, D. (MS student) and J.M. Forbes, On the Extraction of Tidal Information from Observations 
Covering a Fraction of a Day, Geophys.  Res.  Lett.  10, 580-582, 1983. 

39. Lindzen, R.S. and J.M. Forbes, Turbulence Originating from Convectively Stable Internal Waves, J. 
Geophys.  Res.  88, 6549-6553, 1983. 

40. Forbes, J.M., Middle Atmosphere Tides, J. Atmos.  Terr.  Phys.  46, 1049-1067, 1984. 
41. Forbes, J.M., M.E. Hagan, and K.S.W. Champion, Neutral Temperatures from Thomson Scatter 

Measurements:  Comparisons with the CIRA (1972), Adv.  Space Res.  3, 125-126, 1983. 

42. Groves, G.V. and J.M. Forbes, Equinox Tidal Heating of the Upper Atmosphere, Planet.  Space Sci.  
32, 447-456, 1984. 

43. Forbes, J.M., Middle-Atmosphere Tides:  Recent Advances in Theory and Observation, Adv.  Space 
Res.  4, 87-96, 1984. 
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44. Marcos, F.A. and J.M. Forbes, Thermospheric Winds from the Satellite Electrostatic Triaxial 
Accelerometer (SETA) System, J. Geophys. Res.  90, 6543-6552, 1985. 

45. Groves, G.V. and J.M. Forbes, Mean Zonal and Meridional Accelerations and Mean Heating Induced 
by Solar Tides for Equinox and Solstice Conditions, Planet.  Space Sci.  33, 296-293, 1985. 

46. Forbes, J.M., MST Radar Detection of Middle Atmosphere Tides, Radio Sci.  20, 1435-1440, 1985. 

47. Crary, D. (PhD student) and J.M. Forbes, The Dynamic Ionosphere Over Arecibo:  A Theoretical 
Investigation, J. Geophys.  Res.  91, 249-256, 1986. 

48. Forbes, J.M. and G.V. Groves, Diurnal Propagating Tides in the Low-Latitude Middle Atmosphere, J. 
Atmos.  Terr.  Phys.  49, 153-164, 1987. 

49. Forbes, J.M., R. Vincent, G. Fraser, S. Avery, S. Bowhill, R. Clark, K. Greisiger, A. Manson, R. Roper, 
and T. Tsuda, On the Specification of TGCM Tidal Lower Boundary Conditions from Radar Wind 
Measurements During the June 1984 GTMS Period, Adv.  Space Res.  7, 295-298, 1987. 

50. Forbes, J.M. and G.V. Groves, Atmospheric Structure Between 80 and 120 Km, Adv. Space Res.  10, 
135-141, 1987. 

51. Forbes, J.M., W.L. Oliver, R.C. Burnside, and C.A. Tepley, Thermospheric Tides During 
Thermospheric Mapping Study Periods, Adv.  Space Res.  10, 277-283, 1987. 

52. Forbes, J.M. and M.E. Hagan, Diurnal Propagating Tide in the Presence of Mean Winds and 
Dissipations:  A Numerical Investigation, Planet.  Space Sci.  36, 579-590, 1988. 

53. Roble, R.G., J.M. Forbes, and F.A. Marcos, Thermospheric Dynamics During the March 22, 1979 
Magnetic Storm (1.) Model Simulations, J. Geophys.  Res.  92, 6045-6068, 1987. 

54. Forbes, J.M., R.G. Roble, and F.A. Marcos, Thermospheric Dynamics During the March 22, 1979 
Magnetic Storm (2.) Comparisons of Model Predictions with Observations, J. Geophys.  Res.  92, 
6069-6081, 1987. 

55. Forbes, J.M., Modelling the Propagation of Atmospheric Tides from the Lower to the Middle and 
Upper Atmosphere, Physics Scripta T18, 241-246, 1987. 

56. Forbes, J.M., M. Codrescu (PhD student), and T.J. Hall, On the Utilization of Ionosonde Data to 
Analyze the Latitudinal Penetration of Ionospheric Storm Effects, Geophys.  Res.  Lett.  15, 249-252, 
1988. 

57. Forbes, J.M. and M. Harel, Magnetosphere-Thermosphere Coupling:  An Interactive Experiment, J. 
Geophys.  Res.  94, 2631-2644, 1989. 

58. Forbes, J.M. and R.A. Vincent, Effects of Mean Winds and Dissipation on the Diurnal Propagating 
Tide:  An Analytic Approach, Planet.  Space Sci.  37, 197-209, 1989. 

59. Forbes, J.M., Evidence for the Equatorward Penetration of Electric Fields, Winds, and 
Compositional Effects in the Asian/Pacific Sector During the 17-24 September, 1984, ETS Interval, J. 
Geophys.  Res.  94, 16999-17008, 1989. 

60. Forbes, J.M. and F. Vial, Monthly Simulations of the Solar Semidiurnal Tide in the Mesosphere and 
Lower Thermosphere, J. Atmos.  Terr.  Phys.  51, 649-662, 1989. 

61. Vial, F. and J.M. Forbes, Recent Progress in Tidal Modelling, J. Atmos.  Terr.  Phys.  51, 663-671, 
1989. 

62. Anderson, D.N., J.M. Forbes, and M. Codrescu, A Fully Analytic Low and Middle Latitude 
Ionospheric Model, J. Geophys.  Res.  94, 1520-1524, 1989. 

63. Codrescu, M. (PhD student), J.M. Forbes, and R.G. Roble, Thermospheric Dynamics:  A System 
Theory Approach, Radio Sci.  25, 299-308, 1990. 

64. Forbes, J.M. and R.G. Roble, Thermosphere-Ionosphere Coupling:  An Experiment in Interactive 
Modeling, J. Geophys.  Res.  95, 201-208, 1990. 



 11 

65. Forbes, J.M., The Lower Thermosphere Coupling Study of the CEDAR and WITS Programs, Adv.  
Space Res.  6, 251-259, 1990. 

66. Forbes, J.M. and J.E. Salah, Mesosphere-Thermosphere Tidal Coupling during the September 21-25, 
1987, LTCS-1 Campaign, J. Geophys.  Res.  96, 1135-1145, 1991 

67. Miyahara, S., Yu.I. Portnyagin, J.M. Forbes, and T.V. Solovjeva, Mean Zonal Acceleration and 
Heating of the 70-110 Km region, J. Geophys.  Res.  96, 1225-1238, 1991. 

68. Forbes, J.M. and F. Vial, Semidiurnal Tidal Climatology of the E-Region, J. Geophys.  Res., 96, 1147-
1157, 1991. 

69. Portnyagin, Yu.I., J.M. Forbes, G.J. Fraser, R.A. Vincent, I.A. Lysenko, and N.M. Makarov, Dynamics 
of the Antarctic and Arctic Mesosphere/Lower Thermosphere Regions, Adv. Space Res., 12(10), 89-
96, 1992. 

70. Forbes, J.M., D.N. Anderson, I. Batista, L. Carter, M. Codrescu, and R.G. Roble, Coupling 
Parameterizations in Magnetosphere-Ionosphere-Thermosphere Modeling, Adv. Space Res., 12(6), 
292-301, 1992. 

71. Miyahara, S. and J.M. Forbes, Tide/Gravity-Wave/Mean-Flow Interactions in the Mesosphere and 
Lower Thermosphere, Adv. Space Res., 1210, 7-16, 1992. 

72. Vial, F., J.M. Forbes, and S. Miyahara, Some Transient Aspects of Tidal Propagation, J. Geophys.  
Res., 96, 1215-1224, 1991. 

73. Hagan, M.E., J.M. Forbes, and M. Codrescu, A Numerical Investigation of Thermosphere-Ionosphere 
Interaction over Millstone Hill, Planet.  Space Sci., 38, 1541-1549, 1990. 

74. Forbes, J.M., J. Gu (PhD student), and S. Miyhara, On the Interaction between Gravity Waves and 
the Diurnal Propagating Tide, Planet.  Space.  Sci., 39, 1249-1257, 1991. 

75. Forbes, J.M., Middle Atmosphere Tides and Coupling between Atmospheric Regions, J. Geomag.  
Geoelec., 43, suppl., 597-609, 1991. 

76. Miyahara, S. and J.M. Forbes, Interactions between Gravity Waves and the Diurnal Tide in the 
Mesosphere and Lower Thermosphere, J. Meteorol.  Soc.  Japan, 69, 523-531, 1991. 

77. Forbes, J.M., R.G. Roble and C.G. Fesen, Acceleration, Heating and Compositional Mixing of the 
Thermosphere due to Upward-Propagating Tides, J. Geoophys.  Res., 98, 311-321, 1993. 

78. Portnyagin, Yu.I., J.M. Forbes, G.J. Fraser, R.A. Vincent, I.A. Lysenko, and N.M. Makarov, Dynamics 
of the Antarctic and Arctic Mesosphere and Lower Thermosphere Regions.  Part I.  The Prevailing 
Wind, J. Atmos.  Terr.  Phys., 55, 827-842, 1993. 

79. Portnyagin, Yu,I., J.M. Forbes, G.J. Fraser, R.A. Vincent, I.A. Lysenko, and N.M. Makarov, Dynamics 
of the Antarctic and Arctic Mesosphere and Lower Thermosphere Regions.  Part 2.  The Semidiurnal 
Tide, J. Atmos.  Terr.  Phys., 55, 843-956, 1993. 

80. Hagan, M.E., F. Vial and J.M. Forbes, Variability in the Upward-Propagating Semidiurnal Tide due 
to effects of QBO in the Lower Atmosphere, J. Atmos.  Terr.  Phys., 54, 1465-1474, 1992. 

81. Codrescu, M.V., Roble, R.G., and J.M. Forbes, Interactive Ionosphere Modeling:  A Comparison 
between TIGCM and Ionosonde Data, J. Geophys.  Res., 97, 8591-8600, 1992. 

82. Forbes, J.M., and S. Leveroni (MS student), Quasi 16-day Oscillation in the Ionosphere, Geophys.  
Res.  Lett., 19(10), 981-984, 1992. 

83. Forbes, J.M., Roble, R.G., and F.A. Marcos, Magnetic Activity Dependence of high-Latitude 
Thermospheric Winds and Densities Below 200 Km, J. Geophys.  Res., 98, 13693-13702, 1993. 

84. Forbes, J.M., Manson, A.H., Vincent, R.A., Fraser, G.J., Vial, F., Wand, R., Avery, S.K., Clark, R.R., 
Johnson, R., Roper, R., Schminder, R., Tsuda, T., and E.S. Kazimirovsky, Semidiurnal Tide in the 80-
150 km Region:  An Assimilative Data Analysis, J. Atmos.  Terr.  Phys., 56, 1237-1250, 1994. 



 12 

85. Salah, J.E., Clark, R.R., Forbes, J.M., Manson, A.H., Avery, S.K., and R. Schminder, Radar 
observations of the semi-diurnal tide in the mesosphere and lower thermosphere at midlatitudes, J. 
Atmos., 56, 1251-1262, 1994. 

86. Duboin, M.-L., Salah, J.E. and J.M. Forbes, Semi-diurnal tides deduced from Saint-Santin 
observations during the LTCS-1 campaign, J. Atmos.  Terr.  Phys., 56, 1339-1346, 1994. 

87. Miyahara, S., and J.M. Forbes, Interactions between diurnal tides and gravity waves in the lower 
thermosphere, J. Atmos.  Terr.  Phys., 56, 1365-1374, 1994. 

88. Parish, H.F., Forbes, J.M., and F. Kamalabadi (MS student), Planetary wave and solar emission 
signatures in the equatorial electrojet, J. Geophys.  Res., 99, 355-368, 1994. 

89. Hagan, M.E., Forbes, J.M., and F. Vial, A numerical investigation of the propagation of the quasi 2-
day wave into the lower thermosphere, J. Geophys.  Res., 98, 23193-23206, 1993. 

90. Vial, J., and J.M. Forbes, Monthly simulation of the lunar semi-diurnal tide, J. Atmos.  Terr.  Phys., 
56, 1591-1607, 1994. 

91. Portnyagin, Yu.I., Forbes, J.M., Solovjeva, T.V., Mihahara, S., and C. DeLuca, Momentum and heat 
sources of the mesosphere and lower thermosphere regions 70-110 km, J. Atmos.   Terr.  Phys., 57(9), 
967-978, 1995. 

92. Fraser, G.J. , Portnyagin, Yu.I., Forbes, J.M., Vincent, R.A.,  Lysenko, I.A., and N.A. Makarov, Diurnal 
tide in the Antarctic and Arctic mesosphere/lower thermosphere regions, J. Atmos.  Terr.  Phys., 
57(4), 383-393, 1995. 

93. Forbes, J.M., Hagan, M.E., Vial, F., Miyahara, S., Manson, A.H., and Yu.I. Portnyagin, Quasi-16-day 
Oscillation in the Mesosphere and Lower Thermosphere, J. Geophys.  Res., 100(D5), 9149-9164, 
1995. 

94. Forbes, J.M., Roble, R.G., and F.A Marcos, Equatorial Penetration of Magnetic Disturbance Effects 
in the Thermosphere and Ionosphere, J. Atmos.  Terr.  Phys., 57(10), 1085-1093, 1995. 

95. Forbes, J.M., Marcos, F.A., and F. Kamalabadi (MS student), Wave structures in lower thermosphere 
density from Satellite Electrostatic Triaxial Accelerometer (SETA) measurements, J. Geophys.  Res., 
100(A8), 14693-14702, 1995. 

96. Forbes, J.M., Planetary waves in the thermosphere-ionosphere system, J. Geomag.  Geoelec., 48, 91-
98, 1996. 

97. Hagan, M.E., Forbes, J.M., and F. Vial, On modeling migrating solar tides, Geophys.  Res.  Lett., 
22(8), 893-896, 1995. 

98. Kamalabadi, F. (MS student), Forbes, J.M., Makarov, N.A., and Yu.I. Portnyagin, Evidence for non-
linear coupling of planetary waves and tides in the Antarctic mesopause, J. Geophys.  Res., 102, 
4437-4446, 1997. 

99. Forbes, J.M., Gonzalez, R., Marcos, F.A., Revelle, D. (MS student), and H. Parish, Magnetic storm 
response of lower thermosphere density, J. Geophys.  Res., 101(A2), 2313-2319, 1996. 

100. Forbes, J.M., Makarov, N.A., and Yu. I. Portnyagin, First results from the meteor radar at South 
Pole:  A large 12-hour oscillation with zonal wavenumber one, Geophys.  Res.  Lett., 22, 3247-3250, 
1995. 

101. Schlapp, D.M., Stening, R.J., Forbes, J.M., Manson, A.H., Meek, C.E., and R.A. Vincent, N2 and M2 
lunar tides:  atmospheric resonance revisited, Ann.  Geophys., 14, 826-836, 1996. 

102. Portnyagin, Yu.I., Forbes, J.M., and N.A. Makarov, Unusual characteristics of lower thermosphere 
prevailing winds at South Pole, Geophys.  Res.  Lett., 24, 81-84, 1997. 

103. Hernandez, G., Forbes, J.M., Smith, R.W., Portnyagin, Yu.I., Booth, J.F., and N. Makarov, 
Simultaneous mesospheric measurements near South Pole by optical and meteor radar methods, 
Geophys.  Res.  Lett., 23, 1079-1082, 1996. 



 13 

104. Forbes, J.M. Guffee (MS student), R., Zhang, S., Fritts, D., Riggin, D., Manson, A.H., Meek, C., and 
R.A. Vincent, Quasi 2-day oscillation of the ionosphere during the summer of 1992, J. Geophys.  Res., 
102, 7301-7305, 1997. 

105. Stening, R.J., Forbes, J.M., Hagan, M.E., and A.D. Richmond, Experiments with a lunar atmospheric 
tidal model, J. Geophys.  Res., 102, 13465-13471, 1997. 

106. Meyer, C.K. (PhD student), and J.M. Forbes, A 6.5-day westward propagating planetary wave:  
origin and characteristics, J. Geophys.  Res., 102, 26173-26178, 1997. 

107. Forbes, J.M., Revelle, D. (MS student), Zhang, X. and R.E. Markin, Longitude structure of the 
ionosphere F-region from TOPEX/Poseidon and ground-based data during January 20-30, 1993, 
including the quasi-two-day oscillation, J. Geophys.  Res., 102, 7293-7299, 1996. 

108. Forbes, J.M., and X. Zhang, The quasi 2-day ionospheric oscillation:  A statistical study, J. Atmos.  
Solar-Terr.  Phys., 59, 1025-1034, 1997. 

109. Forbes, J.M., Hagan, M.E., Zhang, X. and K. Hamilton, Upper atmosphere tidal oscillations due to 
latent heat release in the tropical troposphere, Ann.  Geophys., 15, 1165-1175, 1997. 

110. Forbes, J.M., Kilpatrick, M. (MS student), Fritts, D., Manson, A.H. and R.A Vincent, Zonal mean and 
tidal dynamics from space:  an empirical examination of aliasing and sampling issues, Ann.  
Geophys., 15, 1158-1164, 1997. 

111. Akmaev, R.A., Forbes, J.M., and M.E. Hagan, Simulation of tides with a spectral mesosphere/lower 
thermosphere model, Geophys.  Res.  Lett., 23, 2173-2176, 1996. 

112. Hagan, M.E., McLandress, C., and J.M. Forbes, Diurnal tidal variability in the upper mesosphere 
and lower thermosphere, Ann.  Geophys., 15, 1176-1186, 1997. 

113. Meyer, C.K. (PhD student), and J.M Forbes, Natural oscillations of the Ionosphere-Thermosphere-
Mesosphere (ITM) system, J. Atmos.  Solar-Terr.  Phys., 59, 2185-2202, 1997. 

114. Angelats i Coll, M. (PhD student), and J.M. Forbes, Dynamical influences on atomic oxygen and 
5577A emission in the lower thermosphere, Geophys.  Res.  Lett., 25(4), 461-464, 1998. 

115. Portnyagin, Yu.I., Forbes, J.M., Makarov, N.A., Merzlayakov, E.G., and S. Palo, The summertime 12-
hour wind oscillation with zonal wavenumber s=1 in the lower thermosphere over the South Pole, 
Ann.  Geophys., 16, 828-837, 1998. 

116. Carter, L.N. (PhD student), and J.M. Forbes, Global transport and localized layering of metallic ions 
in the upper atmosphere, Ann.  Geophys., 17, 190-209, 1999. 

117. Palo, S.E., Portnyagin, Y.I., Forbes, J.M., Makarove, N.A., and E.G. Merzlyakov, Transient eastward-
propagating long-period waves observed over the South Pole, Ann.  Geophys., 16, 1586-1500, 1998. 

118. Hagan, M.E., Burrage, M.D., Forbes, J.M., Hackney, J., Randel, W.J., and X, Zhang, GSWM-98:  
Results for migrating solar tides, J. Geophys.  Res., 104(A4), 6813-6827, 1999. 

119. Hagan, M.E., Burrage, M.D., Forbes, J.M., Hackney, J., Randel, W.J., and X. Zhang, QBO effects on 
the diurnal tide in the upper atmosphere, Earth, Planets and Space, 51, 571-578, 1999. 

120. Portnyagin, Y.I., Forbes, J.M., Merzlyakov, E.G., Makarov, N.A., and S.E. Palo, Intra-diurnal wind 
variations observed in the lower thermosphere over the South Pole, Ann.  Geophys., 18, 547-554, 
2000. 

121. Forbes, J.M., Palo, S.E., and F.A. Marcos, Longitude structures in lower thermosphere density, J. 
Geophys.  Res., 104(A3), 4373-4385, 1999. 

122. Forbes, J.M., Palo, S.E., Zhang, X., Portnyagin, Y.I. Makarov, N.A., and E.G. Merzlyakov, Lamb 
waves in the lower thermosphere:  observational evidence and global consequences, J. Geophys.  
Res., 104(A8), 17107-17114, 1999. 

123. Forbes, J.M., Hagan, M.E., Zhang, X., and J. Hackney, Upper atmosphere tidal variability due to 
latent heat release in the tropical troposphere, Adv.  Space Res., 24(11), 1515-1521, 1999. 



 14 

124. Forbes, J.M., Portnyagin, Y.I., Makarov, N.A., Palo, S.E., Merzlyakov, E.G., and X. Zhang, Dynamics 
of the lower thermosphere over South Pole from meteor radar wind measurements, Earth, Planets, 
and Space, 51, 611-620, 1999. 

125. Luo, Y., Manson, A.H.,  Meek, C.E., Meyer, C.K., and J.M. Forbes, Quasi 16-day oscillations in the 
mesosphere and lower thermosphere at Saskatoon, 1980-1996, J. Geophys.  Res., 105(D2), 2125-
2138, 2000. 

126. Rhoden, E.A. (PhD student), Forbes, J.M., and F.A. Marcos, The influence of geomagnetic and solar 
variabilities on lower thermosphere density, J. Atmos.  Solar-Terr.  Phys., 62, 999-1013, 2000. 

127. Forbes, J.M., Palo, S.E., and X. Zhang, Ionospheric Variability, J. Atmos.  Solar-Terr.  Phys., 62, 685-
694, 2000. 

128. Forbes, J.M., Wave coupling between the lower and upper atmosphere:  Case study of an ultra-fast 
Kelvin wave, Special Jubilee Issue of J. Atmos.  Solar-Terr.  Phys., 62, 1603-1622, 2000. 

129. Forbes, J.M., and M.E. Hagan, Diurnal Kelvin wave in the atmosphere of Mars:  Towards an 
understanding of ‘stationary’ density structures observed by the MGS accelerometer, Geophys.  Res.  
Lett., 27(21), 3563, 3566, 2000. 

130. Forbes, J.M., Hagan, M.E., Bougher, S.W., and J.L. Hollingsworth, Kelvin wave propagation in the 
upper atmospheres of Mars and Earth, Adv. Space.  Res., 27, 1791-1800, 2001. 

131. Forbes, J.M., Jarvis, M.J., Palo, S.E., Zhang, X., Portnyagin, Yu.I., and N.A. Makarov, Electric fields 
and meteor radar wind measurements near 95 km over South Pole, Adv.  Polar Upper Atmos.  Res., 
15, 1-10, 2001. 

132. Merzyakov, E.G., Portnyagin, Yu.I., Makarov, N.A., Forbes, J.M., and S. Palo, The first results of 
meteor radar lower thermosphere wind measurements at Dixon, Artic (72°N, 80°E), Adv.  Polar 
Upper Atmos.  Res., 15, 11-22, 2001. 

133. Bougher, S.W., Engel, S., Hinson, D.P., and Forbes, J.M., Mars Global Surveyor Radio Science 
electron density profiles and implications for the neutral atmosphere, Geophys.  Res.  Let., 28, 3091-
3094, 2001. 

134. Forbes, J.M., Zhang, X., and M.E. Hagan, Simulations of diurnal tides due to tropospheric heating 
from the NCEP/NCAR Reanalysis Project, Geophys.  Res.  Lett., 28, 3851-3854, 2001. 

135. Lichstein, G.S. (PhD student), Forbes, J.M., Angelats i Coll, M. (PhD student), Takahashi, H., Gobbi, 
D., and R.A Buriti, Quasi-3-day Kelvin wave and the OI(5577A), OH(6,2) Meinel, and O2(0.1) 
Emissions, Geophys.  Res.  Lett., 29(4), 1043, doi:10.1029/2001GL013824, p. 2-1 to 2-4, 2002. 

136. Angelats i Coll, M. (PhD student), and J.M. Forbes, Nonlinear interactions in the upper atmosphere:  
The s=1 and s=3 nonmigrating semidiurnal tides, J. Geophys.  Res., 107(A8), 1157, 
doi:10.1029/2001JA900179, p. SIA 3-1 to SIA 3-15, 2002. 

137. Forbes, J.M., Bridger, A.F.C., Bougher, S.W., Hagan, M.E., Hollingsworth, J.L., Keating, G.M., and J. 
Murphy, Nonmigrating tides in the thermosphere of Mars, J. Geophys.  Res., 107(E11), 5113, 
doi:10.1029/2001JE001582, p. 23-1 to 23-12, 2002. 

138. Forbes, J.M., Zhang, X., Ward, W., and E. Talaat, Climatological features of stationary planetary 
waves in the stratosphere, mesosphere and lower thermosphere between +-40 latitude, J. Geophys.  
Res., 107(D23), 4322, doi:10.1029/2001JD001232, 2002. 

139. Forbes, J.M., Zhang, X., Ward, W., and E. Talaat, Nonmigrating diurnal tides in the thermosphere, J. 
Geophys.  Res., 108(A1), 1033, doi:10.1029/2002JA009262, 2003. 

140. Forbes, J.M., Portnyagin, Yu.I., Solovjova, T., Merzlyakov, E.G., Palo, S.E., Nakamura, T., and R.A. 
Vincent, Climatological lower thermosphere winds as seen by ground-based and space-based 
instruments, Ann. Geophys., 22, 1931-1945, 2004. 



 15 

141. Hagan, M.E., and J.M. Forbes, Migrating and nonmigrating diurnal tides in the middle and upper 
atmosphere excited by tropospheric latent heat release, J. Geophys.  Res., 107(D24), 4754, 
doi:10.1029/2001JD001236, 2002. 

142. Hagan, M.E., and J.M. Forbes, Migrating and nonmigrating semidiurnal tides in the middle and 
upper atmosphere excited by tropospheric latent heat release, J. Geophys.  Res., 108(A2), 1062, 
doi:10.1029/2002JA009466, 2003. 

143. Merzlyakov, E.G., Yu.I. Portnyagin, N.A. Makarov, J.M. Forbes, and S. Palo, Some results of 
simultaneous meteor radar wind measurements at the Obninsk and Dixon stations, Izvestia of the 
Russian Academy of Science, ser. " Physics of Atmosphere and Ocean" (English translation), vol. 39, 
N1, pp. 30-39, 2003. 

144. Merzlayakov, E., Pancheva, D., Mitchell, N., Forbes, J.M., Portnyagin, Yu.I., Palo, S., and Makarov, 
N.A., High-and mid-latitude quasi two-day-waves simultaneously observed by four meteor radars 
during summer 2000, Ann.  Geophys., 22, 773-788, 2004. 

145. Forbes, J.M., Hagan, M.E., Miyahara, S., and Y. Miyoshi, Diurnal nonmigrating tides in the tropical 
lower thermosphere, Earth, Planets and Space, 55, 419-426, 2003. 

146. Forbes, J.M., Zhang, X., Angelatis I Coll, M., and G.M. Keating, Nonmigrating tides in the 
thermosphere of Mars:  A quasi-empirical description, Adv. Space Res., 34(8), 1690-1695, 2004. 

147. Forbes, J.M., Tides in the middle and upper atmospheres of Mars and Venus, Adv.  Space Res., 33, 
125-131, 2004. 

148. Cierpik, K.M. (PhD student), J.M. Forbes, S. Miyahara, Y. Miyoshi, A. Fahrutdinova, C. Jacobi, A. 
Manson, C. Meek, N.J. Mitchell, and Yu.I. Portnyagin, Longitudinal variability of the solar 
semidiurnal tide in the lower thermosphere through assimilation of ground-based and space-based 
wind measurements, J. Geophys.  Res., 108, 1202, doi:10.1029/2002JA009349, 2003. 

149. Portnyagin, Yu.I., Solovjova, T., Merzlyakov, E., Forbes, J.M., and 35 additional authors, 
Mesosphere/lower thermosphere prevailing wind model, Adv. Space. Res., 34(8), 1755-1762, 2004. 

150. Merzlyakov E.G., Portnyagin Yu.I., Makarov N.A., Forbes J., Palo S., Eastward-Propagating Day-to-
Day Wind Oscillations in the Northern Polar Mesosphere/Lower Thermosphere, Izvestiya, 
Atmospheric and Oceanic Physics, 41, 72-84, 2005. 

151. Svoboda, A.A. (PhD student), Forbes, J.M., and S. Miyahara, A Space-Based Climatology of MLT 
Diurnal Winds, Temperatures and Densities from UARS Wind Measurements, J. Atmos. Solar-Terr. 
Phys., 67, 1533-1543, 2005.  

152. Forbes, J.M., G. Lu, S. Bruinsma, R.S. Nerem, A.D. Richmond, and X. Zhang, Thermosphere Density 
Variations due to the April 15-24, 2002, Solar Events From CHAMP/STAR Accelerometer 
Measurements, 110, A12S27, doi:10.1029/2004JA010856, 2005. 

153. Sutton, E.K. (PhD student), J.M. Forbes and R.S. Nerem, Global Thermospheric Neutral Density and 
Wind Response to the Severe 2003 Geomagnetic Storms from CHAMP Accelerometer Data, J. 
Geophys. Res., 110, A09S40, doi:10.1029/2004JA010985, 2005. 

154. Palo, S.E., J. M. Forbes, X. Zhang, J. Russell, C.J. Mertens and M.G. Mlynczak, G. Burns, P. Espy, 
T.D. Kawahara, Planetary Wave Coupling from the Stratosphere to the Thermosphere During the 
2002 Southern Hemisphere Pre-Stratwarm Period, Geophys. Res. Lett., 32, L23809, 
doi:10.1029/2005GL024298, 2005. 

155. Bruinsma, S., Forbes, J.M., Nerem, R.S., and X. Zhang, Thermosphere Density Response to the 20-21 
November 2003 Solar and Geomagnetic Storm from CHAMP and GRACE Accelerometer Data, J. 
Geophys. Res., 111, A06303, doi:10.1029/2005JA011284, 2006. 

156. Creasey, J. E. (PhD student), J. M. Forbes, and D. P. Hinson, Global and seasonal distribution of 
gravity wave activity in Mars' lower atmosphere derived from MGS radio occultation data, 
Geophys. Res. Lett., 33, L01803, doi:10.1029/2005GL024037, 2006. 



 16 

157. Forbes, J.M., and S. Miyahara, Solar Semidiurnal Tide in the Dusty Mars Atmosphere, J. Atmos. Sci., 
J. Atmos. Sci., 63 (7), 1798-1817, 2006.  See "Paper of Note" highlight of this paper in the Bulletin of 
the American Meteorological Society, p. 1180-1181, September, issue, 2006. 

158. Forbes, J.M., and D. Wu, Solar Tides as Revealed by Measurements of Mesosphere Temperature by 
the MLS Experiment on UARS, J. Atmos. Sci., J. Atmos. Sci., 63 (7), 1776-1797, 2006. 

159. Forbes, J.M., J. Russell, S. Miyahara, X. Zhang, S. Palo, M. Mlynczak, Mertens, C.J., and M.E. Hagan, 
Troposphere-Thermosphere tidal coupling as Measured by the SABER Instrument on TIMED 
during July-September, 2002, 111, A10S06, doi:10.1029/2005JA011492, 2006. 

160. Zhang, X. (PhD Student), J.M. Forbes, J. Russell, S. Palo, M. Mlynczak, C.J. Mertens, and M.E. 
Hagan, Monthly tidal temperatures 20-120 km from TIMED/SABER, J. Geophys. Res., 111, A10S08, 
doi:10.1029/2005JA011504, 2006.  

161. Murphy, D.J., Forbes, J.M., Walterscheid, R.L., Hagan, M.E., Avery S.K., Fraser, G,J., Jarvis, M.J., 
Riggin, D.M., Tsutsumi, M., and R.A. Vincent, A climatology of tides in the Antarctic mesosphere and 
lower thermosphere, J. Geophys. Res., 111, D23104, doi:10.1029/2005JD006803, 2006. 

162. Creasey, J. E. (PhD student), J. M. Forbes, and G. M. Keating, Density variability at scales typical of 
gravity waves observed in Mars' thermosphere by the MGS accelerometer, Geophys. Res. Lett., 33, 
L22814, doi:10.1029/2006GL027583, 2006 

163. Forbes, J.M., Bruinsma, S., and F.G. Lemoine, Solar rotation effects in the thermospheres of Mars 
and Earth, Science, 312, 1366-1368, 2006.  See Perspective on this work: "Exploring Other Worlds to 
Learn More About Our Own" by Ingo C. F. Mueller-Wodarg, Science, 312, 1319-1320, 2006. 

164. Mueller-Wodarg, I.C.F., Forbes, J.M., and G.M. Keating, The thermosphere of Venus and its 
exploration by the Venus Express accelerometer experiment, Planetary and Space Science, 54, 1415-
1424, 2006. 

165. Sutton, E. K. (PhD student), J. M. Forbes, R. S. Nerem, and T. N. Woods, Neutral density response to 
the solar flares of October and November, 2003, Geophys. Res. Lett., 33, L22101, 
doi:10.1029/2006GL027737, 2006. 

166. Forbes, J.M., Hagan, M.E., and X. Zhang (PhD student), Seasonal cycle of nonmigrating diurnal 
tides in the MLT region due to tropospheric heating rates from the NCEP/NCAR Reanalysis Project, 
Adv. Space Res., 39, doi:10.1016/j.asr.2003.09.076, 1347-1350, 2007. 

167. Palo, S.E., Forbes, J.M., Zhang, X., Russell, J.M., and M.G. Mlynczak, An eastward propagating two-
day wave:  Evidence for nonlinear planetary wave and tidal coupling in the mesosphere and lower 
thermosphere, Geophys. Res. Lett., Vol. 34, No. 7, L07807 10.1029/2006GL027728, 2007. 

168. Sutton. E.K. (PhD student), Forbes, J.M., and R.S. Nerem, Atmospheric wind measurements deduced 
from accelerometer data, J. Spacecraft & Rockets, 44, 1210-1219, 2007. 

169. Forbes, J.M., Bruinsma, S., Lemoine, F.G., Bowman, B.R., and A. Konopliv, Variability of the Satellite 
Drag Environments of Earth, Mars and Venus due to Rotation of the Sun, J. Spacecraft & Rockets, 
44, 1160-1164, 2007. 

170. Bruinsma, S., and J.M. Forbes, Storm-time equatorial density enhancements observed by CHAMP 
and GRACE, J. Spacecraft & Rockets, 44, 1154-1159, 2007. 

171. Forbes, J.M., and A. Konopliv, Oscillation of Venus’ upper atmosphere, Geophys. Res. Lett.,  34, 
L08202, doi:101029/2007GL029252, 2007. 

172. Forbes, J.M., Dynamics of the thermosphere, invited review for 125th anniversary issue of the J. 
Meteorol. Soc. Japan, 85B, 193-213, 2007. 

173. Guo, J., W. Wan, J. M. Forbes, E. Sutton, R. S. Nerem, T. N. Woods, S. Bruinsma, and L. Liu, Effects 
of solar variability on thermosphere density from CHAMP accelerometer data, J. Geophys. Res., 112, 
A10308, doi:10.1029/2007JA012409, 2007. 

174. Bruinsma, S. L., and J. M. Forbes, Global observation of traveling atmospheric disturbances (TADs) 
in the thermosphere, Geophys. Res. Lett., 34, L14103, doi:10.1029/2007GL030243, 2007. 



 17 

175. Forbes, J.M., Lemoine, F.G., Bruinsma, S.L., Smith, M.D., Zhang, X., Solar Flux Variability of Mars' 
Exosphere Densities and Temperatures, Geophys. Res. Lett., 35, L01201, 
doi:10.1029/2007GL031904, 2008.  

176. Forbes, J. M., X. Zhang, S. Palo, J. Russell, M. Mlynczak, and C. J. Mertens, Tidal Variability in the 
Ionospheric Dynamo Region, J. Geophys. Res., J. Geophys. Res., 113, A02310, 
doi:10.1029/2007JA012737, 2008. 

177. Akmaev, R.A., Fuller-Rowell, T.J., Wu, F., Forbes, J.M., Zhang, X., Anghel, A.F., Iredell, M.D., 
Moorthi, S., and H.-M. Juang, Tidal variability in the lower thermosphere: comparison of Whole 
Atmosphere Model (WAM) simulations with observations from TIMED, Geophys. Res. Lett., 35, 
L03810, doi:10.1029/2007GL032584, 2008. 

178. Oberheide, J., and J. M. Forbes, Tidal propagation of deep tropical cloud signatures into the 
thermosphere from TIMED observations, Geophys. Res. Lett., 35, L04816, 
doi:10.1029/2007GL032397, 2008.  

179. Guo, J. (PhD student, China), W. Wan, J. M. Forbes, E. Sutton, R. S. Nerem, and S. Bruinsma (2008), 
Interannual and latitudinal variability of the thermosphere density annual harmonics, J. Geophys. 
Res., 113, A08301, http://dx.doi.org 10.1029/2008JA013056, 2008. 

180. Lei, J., Thayer, J.P., Forbes, J.M., Sutton, E.K., and R.S. Nerem, Rotating Solar Coronal Holes and 
Periodic Modulation of the Upper Atmosphere, Geophys. Res. Lett., 35, L10109, 
doi:10.1029/2008GL033875, 2008.  

181. Lei, J., J. P. Thayer, J. M. Forbes, E. K. Sutton, R. S. Nerem, M. Temmer, and A. M. Veronig, Global 
thermospheric density variations caused by high-speed solar wind streams during the declining 
phase of solar cycle 23, J. Geophys. Res., 113, A11303, doi:10.1029/2008JA013433, 2008. 

182. Moudden Y., and J. M. Forbes, Topographic connections with density waves in Mars' aerobraking 
regime, J. Geophys. Res., 113, E11009, doi:10.1029/2008JE003107, 2008. 

183. Moudden Y., and J. M. Forbes, Effects of vertically propagating thermal tides on the mean structure 
and dynamics of Mars' lower thermosphere, Geophys. Res. Lett., 35, L23805, 
doi:10.1029/2008GL036086, 2008. 

184. Forbes, J. M., S. L. Bruinsma, Y. Miyoshi, and H. Fujiwara, A solar terminator wave in thermosphere 
neutral densities measured by the CHAMP satellite, Geophys. Res. Lett., 35, L14802, 
doi:10.1029/2008GL034075, 2008. 

185. Bruinsma, S. L., and J. M. Forbes, Medium- to large-scale density variability as observed by 
CHAMP, Space Weather, 6, S08002, doi:10.1029/2008SW000411, 2008.  

186. Oberheide J., J. M. Forbes, Thermospheric nitric oxide variability induced by nonmigrating tides, 
Geophys. Res. Lett., 35, L16814, doi:10.1029/2008GL034825. 

187. Pedatella, N. M. (PhD student), J. M. Forbes, and J. Oberheide, Intra-annual variability of the low-
latitude ionosphere due to nonmigrating tides, Geophys. Res. Lett., 35, L18104, 
doi:10.1029/2008GL035332, 2008. 

188. Pedatella, N. M. (PhD student), J. M. Forbes, J. Lei, J. P. Thayer, and K. M. Larson, Changes in the 
longitudinal structure of the low-latitude ionosphere during the July 2004 sequence of geomagnetic 
storms, J. Geophys. Res., 113, A11315, doi:10.1029/2008JA013539, 2008. 

189. Thayer, J.P., Lei, J., Forbes, J.M., Sutton, E.K., and R.S. Nerem, Thermospheric Density Oscillations 
due to Periodic Solar Wind Fast Streams, J. Geophys. Res., 113, A06307, 
doi:10.1029/2008JA013190, 2008. 

190. Lei J., J. P. Thayer, J. M. Forbes, Q. Wu, C. She, W. Wan, W. Wang, Ionosphere response to solar 
wind high-speed streams, Geophys. Res. Lett., 35, L19105, doi:10.1029/2008GL035208, 2008. 

191. Forbes, J. M., X. Zhang, S. Palo, J. Russell, M. Mlynczak, and C. J. Mertens, Kelvin waves in 
stratosphere, mesosphere and lower thermosphere temperatures as observed by TIMED/SABER 
during 2002-2006, Earth, Planets and Space, 61, 447–453, 2009. 



 18 

192. England, S.L., Zhang, X., Immel, T.J., Forbes, J.M., and R. DeMajistre, The effect of non-migrating 
tides on the morphology of the equatorial ionospheric anomaly: seasonal variability, Earth, Planets 
and Space, 61, 493–503, 2009. 

193. Immel, T.J., England, S.L., Zhang, X., Forbes, J.M., and R. DeMajistre, Upward propagating tidal 
effects across the E- and F-regions of the ionosphere, Earth, Planets and Space, 61, 505–512, 2009. 

194. Sutton, E.K. (PhD student), Forbes, J.M., Knipp, D.J., Rapid Response of the Thermosphere to 
Variations in Joule Heating, J. Geophys. Res., 114, A04319, doi:10.1029/2008JA013667, 2009. 

195. Pancheva, D., P. Mukhtarov, P., Andonov, B., Mitchell, N.J., and J.M. Forbes, Planetary waves 
observed by TIMED/SABER in coupling the stratosphere mesosphere-lower thermosphere during 
the winter of 2003/2004: Part 1, Comparison with the UKMO temperature results, J. Atmos. Solar-
Terr. Phys., 71, 61-74, 2009. 

196. Pancheva, D., P. Mukhtarov, P., Andonov, B., Mitchell, N.J., and J.M. Forbes, Planetary waves 
observed by TIMED/SABER in coupling the stratosphere-mesosphere-lower thermosphere during 
the winter of 2003/2004: Part 2, Altitude and latitude planetary wave structure, J. Atmos. Solar-
Terr. Phys., 71, 75-87, 2009. 

197. Pedatella, N.M. (PhD student), and J.M. Forbes, Modulation of the Equatorial F-Region by the 
Quasi-16-day Planetary Wave, Geophys. Res. Lett., 36, L09105, doi:10.1029/2009GL037809, 2009. 

198. Moudden, Y., and J.M. Forbes, The Mars W Cloud: Evidence of Nighttime Ice Depositions, Geophys. 
Res. Lett., 36, L14204, doi:10.1029/2009GL039061, 2009.  

199. Miyoshi, Y., Fujiwara, H., Forbes, J.M., and S.L. Bruinsma, Solar terminator wave and its relation to 
the atmospheric tide, J. Geophys. Res., 114, A07303, doi:10.1029/2009JA014110 2009.  

200. Anderson, R., Born, G.H., and J.M. Forbes, Sensitivity of Orbit Predictions to Density Variability, 
Journal of Spacecraft and Rockets, vol. 46, issue 6, pp. 1214-1230, 2009.  

201. Offermann, D., Gusev, O, Donner, M., Forbes, J.M., Hagan, M.E., Mlynczak, M.G., Oberheide, J., 
Preusse, P., Schmidt, H., and J.M. Russell III, Relative Intensities of Middle Atmosphere Waves, J. 
Geophys. Res, 114, D06110, doi:10.1029/2008JD010662, 2009. 

202. Bougher S. W., T. M. McDunn, K. A. Zoldak, J. M. Forbes, Solar cycle variability of Mars dayside 
exospheric temperatures: Model evaluation of underlying thermal balances, Geophys. Res. Lett., 36, 
L05201, doi:10.1029/2008GL036376, 2009. 

203. Deng, Y., Lu, G., Kwak, Y.-S., Sutton, E.K., Forbes, J.M., and S. Solomon, Reversed ionospheric 
convections during November 2004 storm: 1. Impact on the upper atmosphere, J. Geophys. Res., 
114, A07313, doi:10.1029/2008JA013793, 2009. 

204. Friedman, J.S., Chu, X., Zhang, X., and J.M. Forbes, Longitude Variations of the Solar Semidiurnal 
Tides in the Mesosphere and Lower Thermosphere at Low Latitudes Observed from Ground and 
Space, J. Geophys. Res., 114, D11114, doi:10.1029/2009JD011763, 2009. 

205. Kwak, Y.-S., A. D. Richmond, Y. Deng, J. M. Forbes, and K.-H. Kim, Dependence of the high-latitude 
thermospheric densities on the interplanetary magnetic field, J. Geophys. Res., 114, A05304, 
doi:10.1029/2008JA013882, 2009. 

206. Forbes, J. M., S. L. Bruinsma, X. Zhang, and J. Oberheide, Surface-exosphere coupling due to 
thermal tides, Geophys. Res. Lett., 36, L15812, doi:10.1029/2009GL038748, 2009. 

207. Bruinsma, S.L., and J.M Forbes, Properties of Traveling Atmospheric Disturbances (TADs) inferred 
from CHAMP accelerometer observations, Adv. Space Res., doi:10.1016/j.asr.2008.10.031, 2009. 

208. Forbes J. M., Y. Moudden, Solar terminator wave in a Mars general circulation model, Geophys. 
Res. Lett., 36, L17201, doi:10.1029/2009GL039528, 2009. 

209. Pedatella, N. M., J. Lei, K. M. Larson, and J. M. Forbes, Observations of the ionospheric response to 
the 15 December 2006 geomagnetic storm: long duration positive storm effect, J. Geophys. 114, 
A12313, Res., doi:10.1029/2009JA014568, 2009. 



 19 

210. Pedatella, N. M., and J. M. Forbes, Interannual variability in the longitudinal structure of the low-
latitude ionosphere due to the El Nino-Southern Oscillation, J. Geophys. Res., 114, A12316, 
doi:10.1029/2009JA014494, 2009. 

211. Oberheide, J., J.M. Forbes, K. Häusler, Q. Wu, and S.L. Bruinsma, Tropospheric tides from 80 to 400 
km: Propagation, interannual variability, and solar cycle effects, J. Geophys. Res., 114, D00I05, 
doi:10.1029/2009JD012388, 2009. 

212. Pedatella, N. M., J. Lei, J. P. Thayer, and J. M. Forbes, Ionosphere response to recurrent 
geomagnetic activity: local time dependency, J. Geophys. Res., 115, A02301, 
doi:10.1029/2009JA014712, 2010. 

213. Pancheva, D., P. Mukhtarov, P., Andonov, B., and J.M. Forbes, Global distribution and climatological 
features of the 5-6-day planetary waves seen in the SABER/TIMED temperatures (2002-2007), J. 
Atmos. Solar-Terr. Phys., 72, 26-37, 2010. 

214. Matsuo, T., and J.M. Forbes, Principal modes of thermospheric density variability: empirical 
orthogonal function analysis of CHAMP 2001-2008 data, J. Geophys. Res., 115, A07309, 
doi:10.1029/2009JA015109, 2010. 

215. Bruinsma, S., and J.M. Forbes, Large-Scale Traveling Atmospheric Disturbances (LSTADs) in the 
Thermosphere Inferred from CHAMP, GRACE and SETA Accelerometer Data, J. Atmos. Solar-Terr. 
Phys., 72:1057–1066, doi:10.1016/j.jastp.2010.06.010, 2010. 

216. Bruinsma, S. L., and J. M. Forbes, Anomalous behavior of the thermosphere during solar minimum 
observed by CHAMP and GRACE, J. Geophys. Res., 115, A11323, doi:10.1029/2010JA015605, 2010. 

217. Guo, J., X. Feng, J. M. Forbes, J. Lei, J. Zhang, and C. Tan, On the relationship between 
thermosphere density and solar wind parameters during intense geomagnetic storms, J. Geophys. 
Res., 115, A12335, doi:10.1029/2010JA015971, 2010. 

218. Lei, J., J. P. Thayer, and J. M. Forbes, Longitudinal and geomagnetic activity modulation of the 
equatorial thermosphere anomaly, J. Geophys. Res., 115, A08311, doi:10.1029/2009JA015177, 2010. 

219. Moudden, Y., and J.M. Forbes, A new interpretation of Mars aerobraking variability: Planetary 
wave‐tide interactions, J. Geophys. Res., 115, E09005, doi:10.1029/2009JE003542, 2010. 

220. Pedatella, N.M. (Ph.D. student), and J.M. Forbes, Global structure of the lunar tide in ionospheric 
total electron content, Geophys. Res. Lett., 37, L06103, doi:10.1029/2010GL042781, 2010. 

221. Pedatella, N. M. (Ph.D. student), and J. M. Forbes, Evidence for stratosphere sudden warming-
ionosphere coupling due to vertically propagating tides, Geophys. Res. Lett., 37, L11104, 
doi:10.1029/2010GL043560, 2010. 

222. Yuan, T., C.-Y. She, D. Krueger, S. Reising, X. Zhang and J.M. Forbes, A collaborative study on 
temperature diurnal tide in the midlatitude mesopause region with Na lidar (41°N, 105°W) and 
TIMED/SABER observations, J. Atmos. Terr. Phys., 72, 541-549, 2010. 

223. Zhang, X., J. M. Forbes, and M. E. Hagan, Longitudinal variation of tides in the MLT region: 1. Tides 
driven by tropospheric net radiative heating, J. Geophys. Res., 115, A06316, 
doi:10.1029/2009JA014897, 2010. 

224. Zhang, X., J. M. Forbes, and M. E. Hagan, Longitudinal variation of tides in the MLT region: 2. 
Relative effects of solar radiative and latent heating, J. Geophys. Res., 115, A06317, 
doi:10.1029/2009JA014898, 2010. 

225. Forbes, J. M., X. Zhang, S. Bruinsma, and J. Oberheide, Sun-synchronous thermal tides in exosphere 
temperature from CHAMP and GRACE accelerometer measurements, J. Geophys. Res., 116, A11309, 
doi:10.1029/2011JA016855, 2011. 

226. Kwak, Y.-S., K.‐H. Kim, Y. Deng, and J. M. Forbes, Response of thermosphere density to changes in 
interplanetary magnetic field sector polarity, J. Geophys. Res., 116, A11316, 
doi:10.1029/2011JA016938, 2011.  



 20 

227. Lei, J., Forbes, J.M., Liu, H.-L.,Dou, X., Xue, X., Li, T., and X. Luan, Latitudinal variations of middle 
thermosphere: observations and modeling, J. Geophys. Res., 116, A12306, 
doi:10.1029/2011JA017067, 2011. 

228. Miyoshi, Y., Forbes, J.M., and Y. Moudden, A new perspective on gravity waves in the Martian 
atmosphere: sources and features, J. Geophys. Res., 116, E09009, doi:10.1029/2011JE003800, 2011. 

229. Moudden, Y., and J. M. Forbes, Simulated planetary wave-tide interactions in the atmosphere of 
Mars, J. Geophys. Res., Vol. 116, No. E1, E01004, http://dx.doi.org/10.1029/2010JE003698, 2011. 

230. Moudden, Y., and J. M. Forbes, First detection of wave interactions in the middle atmosphere of 
Mars, Geophys. Res . Lett., 38, L04202, doi:10.1029/2010GL045592, 2011. 

231. Oberheide, J., J. M. Forbes, X. Zhang, and S. L. Bruinsma, Wave-driven variability in the 
ionosphere-thermosphere-mesosphere system from TIMED observations: What contributes to the 
“wave 4”?, J. Geophys. Res., 116, A01306, doi:10.1029/2010JA015911, 2011. 

232. Oberheide, J., J. M. Forbes, X. Zhang, and S. L. Bruinsma Climatology of upward propagating 
diurnal and semidiurnal tides in the thermosphere, J. Geophys. Res., 116, A11306, 
doi:10.1029/2011JA016784, 2011. 

233. Pedatella, N.M. (Ph.D. Student), J. M. Forbes, and A. D. Richmond, Seasonal and longitudinal 
variations of the solar quiet (Sq) current system during solar minimum determined by CHAMP 
satellite magnetic field observations, J. Geophys. Res., 116, A04317, doi:10.1029/2010JA016289, 
2011. 

234. Pedatella, N.M. (Ph.D. Student), Forbes, J.M., Maute, A., Richmond, A.D., Fang, T.-W., Larson, K.M., 
and G. Millward, Longitudinal variations in the F-region ionosphere and the topside 
ionosphere/plasmasphere: observations and model simulations, J. Geophys. Res., 116, A12309, 
doi:10.1029/2011JA016600, 2011. 

235. Pedatella, N.M. (Ph.D. Student) and J.M. Forbes, Electrodynamic Response of the Ionosphere to 
High-Speed Solar-Wind Streams, J. Geophys. Res., 116, A12310, doi:10.1029/2011JA017050, 2011. 

236. Zhang, X., Forbes, J.M., and M.E. Hagan, Seasonal-latitudinal Variation of the Eastward-
Propagating Diurnal Tide with Zonal Wavenumber 3 in the MLT:  Influences of Heating and 
Background Wind Distribution, J. Atmos. Solar-Terr. Phys., doi:10.1016/j.jastp.2011.03.005, 2011.  

237. Fang, T.-W. (post-doc), and J. M. Forbes, Ionosphere response to recurrent geomagnetic activity in 
1974, J. Geophys. Res., 117, A01318, doi:10.1029/2011JA017017, 2012. 

238. Pedatella, N. M. (PhD student), and J. M. Forbes, The quasi-2-day wave and spatial-temporal 
variability of the OH emission and ionosphere, J. Geophys. Res., 117, A01320, 
doi:10.1029/2011JA017186, 2012. 

239. Forbes, J. M., and Y. Moudden, Quasi-two-day wave-tide interactions as revealed in satellite 
observations, J. Geophys. Res., 117, D12110, doi:10.1029/2011JD017114, 2012. 

240. Sakazaki, T. (PhD student, Japan), M. Fujiwara, X. Zhang, M. E. Hagan, and J. M. Forbes, Diurnal 
tides from the troposphere to the lower mesosphere as deduced from TIMED/SABER satellite data 
and six global reanalysis data sets, J. Geophys. Res., 117, D13108, doi:10.1029/2011JD017117, 2012. 

241. Forbes, J. M., X. Zhang, and S. Bruinsma, Middle and upper thermosphere density structures due to 
nonmigrating tides, J. Geophys. Res., 117, A11306, doi:10.1029/2012JA018087, 2012.  

242. Forbes, J. M., and X. Zhang, Lunar tide amplification during the January 2009 stratosphere 
warming event: Observations and theory, J. Geophys. Res., 117, A12312, doi:10.1029/2012JA017963, 
2012. 

243. Leonard, J. M. (PhD student), J. M. Forbes, and G. H. Born, Impact of tidal density variability on 
orbital and reentry predictions, Space Weather, 10, S12003, doi:10.1029/2012SW000842, 2012. 

244. Anderson, R.L., C.P. Guignet, G.H. Born, and J.M. Forbes (2013), Effect of Density Model Time-Delay 
Errors on Orbit Prediction, J. Spacecraft and Rockets, 50(5), 1096-1105, doi:10.2514/1.A32368. 



 21 

245. Forbes, J. M., X. Zhang, S. Bruinsma, and J. Oberheide (2013), Lunar semidiurnal tide in the 
thermosphere under solar minimum conditions, J. Geophys. Res. Space Physics, 118, 
doi:10.1029/2012JA017962. 

246. Zhang, J. T. (high school student), and J. M. Forbes (2013), Lunar tidal winds between 80 and 110 
km from UARS/HRDI wind measurements, J. Geophys. Res. Space Physics, 118, 5296–5304, 
doi:10.1002/jgra.50420. 

247. Jones Jr., M. (PhD student), J. M. Forbes, M. E. Hagan, and A. Maute (2013), Non-migrating tides in 
the ionosphere-thermosphere: In situ versus tropospheric sources, J. Geophys. Res. Space Physics, 
118, doi:10.1002jgra.50257. 

248. Moudden, Y., and J. M. Forbes (2013), A decade-long climatology of terdiurnal tides using 
TIMED/SABER observations, J. Geophys. Res. Space Physics, 118, 4534–4550, 
doi:10.1002/jgra.50273. 

249. Truskowski, A.O. (undergrad), Forbes, J.M., Zhang, X., and S.E. Palo (2014), New perspectives on 
thermosphere tides - 1. Lower thermosphere spectra and seasonal-latitudinal structures, Earth, 
Planets and Space, 66:136, doi:10.1186/s40623-014-0136-4. 

250. Forbes, J.M., Zhang, X., and S.L. Bruinsma (2014), New perspectives on thermosphere tides - 2. 
Penetration to the upper thermosphere, Earth, Planets and Space, 66:122, doi:10.1186/1880-5981-
66-122. 

251. Gasperini, F. (PhD student), and J. M. Forbes (2014), Lunar-solar interactions in the equatorial 
electrojet, Geophys. Res. Lett., 41, doi:10.1002/2014GL059294. 

252. Zhang, J.T. (high school student), J.M. Forbes, C.H. Zhang, E. Doornbos, and S.L. Bruinsma (2014), 
Lunar tide contribution to thermosphere weather, Space Weather, 12, doi:10.1002/2014SW001079. 

253. Hausler, K., Hangan, M.E., Baumgaertner, J.G., Maute, A., Lu, G., Doornbos, E., Bruinsma, S., 
Forbes, J.M., and F. Gasperini (2014), Improved Short-Term Variability in the Thermosphere-
Ionosphere-Mesosphere-Electrodynamics General Circulation Model, J. Geophys. Res. Space 
Physics, 119, 6623–6630, doi:10.1002/2014JA020006. 

254. Handzo, R. (PhD student), J. M. Forbes, and B. Reinisch (2014), Ionospheric electron density 
response to solar flares as viewed by Digisondes, Space Weather, 12, 205–216, 
doi:10.1002/2013SW001020. 

255. Jones, M., Jr. (PhD student), J.M. Forbes, M. E. Hagan, and A. Maute (2014), Impacts of vertically 
propagating tides on the mean state of the ionosphere-thermosphere system, J. Geophys. Res. Space 
Physics, 119, 2197–2213, doi:10.1002/2013JA019744. 

256. Jones, M., Jr. (PhD student), J. M. Forbes, and M. E. Hagan (2014), Tidal-induced net transport 
effects on the oxygen distribution in the thermosphere, Geophys. Res. Lett., 41, 
doi:10.1002/2014GL060698. 

257. Bruinsma, S., J. M. Forbes, J.-C. Marty, X. Zhang, and M. D. Smith (2014), Long-term variability of 
Mars’ exosphere based on precise orbital analysis of Mars Global Surveyor and Mars Odyssey, J. 
Geophys. Res. Planets, 119, doi:10.1002/2013JE004491. 

258. Moudden, Y., and J. M. Forbes (2014), Insight into the seasonal asymmetry of nonmigrating tides on 
Mars, Geophys. Res. Lett., 41, 2631–2636, doi:10.1002/2014GL059535. 

259. Moudden, Y., and J. M. Forbes (2014), Quasi-two-day wave structure, interannual variability, and 
tidal interactions during the 2002–2011 decade, J. Geophys. Res. Atmos., 119, 2241–2260, 
doi:10.1002/2013JD020563. 

260. Forbes, J. M., X. Zhang, and D. R. Marsh (2014), Solar cycle dependence of middle atmosphere 
temperatures, J. Geophys. Res. Atmos., 119, 9615–9625, doi:10.1002/2014JD021484. 

261. Zhang, X., and J. M. Forbes (2014), Lunar tide in the thermosphere and weakening of the northern 
polar vortex, Geophys. Res. Lett., 41, doi:10.1002/2014GL062103. 



 22 

262. Moudden, Y., and J.M. Forbes (2015), Density prediction in Mars’ aerobraking region, Space 
Weather, 13, 86–96, doi:10.1002/2014SW001121. 

263. Häusler, K., M.E. Hagan, J.M. Forbes, X. Zhang, E. Doornbos, S. Bruinsma, and G. Lu (2015), Intra-
annual variability of tides in the thermosphere from model simulations and in situ satellite 
observations, J. Geophys. Res. Space Physics, 120, 751–765, doi:10.1002/2014JA020579. 

264. Gasperini, F. (Ph.D. Student), J. M. Forbes, E. N. Doornbos, and S. L. Bruinsma (2015), Wave 
coupling between the lower and middle thermosphere as viewed from TIMED and GOCE, J. 
Geophys. Res. Space Physics, 120, doi:10.1002/2015JA021300. 

265. von Savigny, C., O. Lednyts’kyy, J. M. Forbes, and X. Zhang (2015), Lunar semidiurnal tide in the 
terrestrial airglow, Geophys. Res. Lett., 42, 3553–3559,doi:10.1002/2015GL063567. 

266. Hagan, M. E., K. Häusler, G. Lu, J. M. Forbes, and X. Zhang (2015), Upper thermospheric responses 
to forcing from above and below during 1–10 April 2010: Results from an ensemble of numerical 
simulations, J. Geophys. Res. Space Physics, 120, 3160–3174, doi:10.1002/2014JA020706. 

267. Guo, J., J.M. Forbes, F. Wei, X. Feng, H. Liu, W. Wan, Z. Yang, C. Liu, B.A. Emery, and Y. Deng 
(2015), Observations of a large-scale gravity wave propagating over an extremely large horizontal 
distance in the thermosphere, Geophys. Res. Lett., 42, 6560–6565, doi:10.1002/2015GL065671. 

268. Forbes, J. M., and X. Zhang (2015), Quasi-10-day wave in the atmosphere, J. Geophys. Res. Atmos., 
120, 1–11, doi:10.1002/2015JD023327. 

269. Oberheide, J., M. E. Hagan, A. D. Richmond, and J. M. Forbes (2015), Atmospheric Tides, Gerald R. 
North (editor-in-chief), John Pyle and Fuqing Zhang (editors), Encyclopedia of Atmospheric Sciences, 
2nd Edition, Vol. 2, pp. 287-297, ISBN 9780123822253, Elsevier, doi:10.1016/B978-0-12-382225-
3.00409-6. 

270. Akmaev, R. A., J. M. Forbes, F.-J. Lübken, D. J. Murphy, and J. Höffner (2016), Tides in the 
mesopause region over Antarctica: Comparison of Whole Atmosphere Model (WAM) simulations 
with ground-based observations, J. Geophys. Res. Atmos., 120, doi: 10.1002/2015JD023673. 

271. Maute, A., B. G. Fejer, J. M. Forbes, X. Zhang, and V. Yudin (2016), Equatorial vertical drift 
modulation by the lunar and solar semidiurnal tides during the 2013 Sudden Stratospheric 
Warming, J. Geophys. Res. Space Physics, 121, doi:10.1002/2015JA022056. 

272. Guo, J., F. Wei, X. Feng, J.M. Forbes, Y. Wang, H. Liu, W. Wan, Z. Yang, and C. Liu (2016), Prolonged 
multiple excitation of large-scale Traveling Atmospheric Disturbances (TADs) by successive and 
interacting coronal mass ejections, J. Geophys. Res. Space Physics, 121, doi:10.1002/2015JA022076. 

273. Jones, M. Jr. (PhD student), J. M. Forbes, and M. E. Hagan (2016), Solar cycle variability in mean 
thermospheric composition and temperature induced by atmospheric tides, J. Geophys. Res. Space 
Physics, 121, 5837–5855, doi:10.1002/2016JA022701. 

274. Gasperini, F. (PhD student), J. Forbes, E. Doornbos, and S. L. Bruinsma (2016), Synthetic 
thermosphere winds based on CHAMP neutral and plasma density measurements, J. Geophys. Res. 
Space Physics, 121, 3699–3721, doi:10.1002/2016JA022392. 

275. Nguyen, V.A., S.E. Palo, R.S. Liebermann, J.M. Forbes, D.A. Ortland, and D.E. Siskind (2016), 
Generation of secondary waves arising from nonlinear interaction between the quasi-2-day wave 
and the migrating diurnal tide, J. Geophys. Res. Atmos., 121, doi 10.1002/2016JD024794. 

276. Forbes, J. M., S. L. Bruinsma, E. Doornbos, and X. Zhang (2016), Gravity wave-induced variability 
of the middle thermosphere, J. Geophys. Res. Space Physics, 121, doi:10.1002/2016JA022923. 

277. Pilinski, M.D., McNally, R.L., Bowman, B.A., Palo, S.E., Forbes, J.M., Davis, B.L., Moore, R.G., 
Kemble, K., Koehler, C. and B. Sanders (2016), Comparative Analysis of Satellite Aerodynamics and 
Its Application to Space-Object Identification, J. Spacecraft and Rockets, 53, 876-886, 
doi:10.2514/1.A33482. 

278. Elhawary, R. (PhD student) and J. M. Forbes (2016), Planetary wave variability of Sq currents, J. 
Geophys. Res. Space Physics, 121, doi:10.1002/2016JA023242. 



 23 

279. Forbes, J. M., and X. Zhang (2017), The Quasi-6-Day Wave and its Interactions with Solar Tides, J. 
Geophys. Res. Space Phys., 122,  doi:10.1002/2017JA023954. 

280. Forbes, J.M. (2017), Wave Coupling and Nonlinear Interactions in the Atmospheres of Earth and 
Mars, Quart. Phys. Rev., 3(3), 1-18. 

281. Gasperini F. (PhD student), J.M Forbes, and M.E. Hagan (2017), Wave Coupling from the Lower to 
the Middle Thermosphere: Effects of Mean Winds and Dissipation, J. Geophys. Res. Space Phys., 
122, doi:10.1002/2017JA024317. 

282. Mendillo, M., Narvaez, C., Vogt, M.F., Mayyasi, M., Forbes, J.M, Galand, M., Thiemann, E., Benna, 
M., Eparvier, F., Chamberlin, P., Mahaffy, P. and L. Andersson, (2017). Sources of ionospheric 
variability at Mars, J. Geophys. Res. Space Physics, 122, doi:10.1002/2017JA024366. 

283. Forbes, J.M., Zhang, X., Hagan, M.E., England, S.L., Liu, G., and Gasperini, F. (2017), On the 
Specification of Upward-Propagating Tides for ICON Science Investigations, Space Sci. Rev., 212, 
697-713, doi:10.1007/s11214-017-0401-5. 

284. Gasperini, F. (PhD student), Forbes, J.M., Doornbos, E.N., and S.L. Bruinsma (2017), Kelvin wave 
coupling from TIMED and GOCE: Inter/intra-annual variability and solar activity effects, J. 
Atmos. Solar-Terr. Phys, 1-12, ISSN 1364-6826, doi.org/10.1016/j.jastp.2017.08.034. 

285. Immel, T.J., S.L. England, S.B. Mende, R.A. Heelis, C.R. Englert, J. Edelstein, H.U. Frey, E.J. Korpela, 
E.R. Taylor, W.W. Craig, S.E. Harris, M. Bester, G.S. Bust, G. Crowley, J.M. Forbes, J.-C. Gérard, J.M. 
Harlander, J. D. Huba, B. Hubert, F. Kamalabadi, J.J. Makela, A.I. Maute, R.R. Meier, C. Raftery, P. 
Rochus, O.H.W. Siegmund, A.W. Stephan, G.R. Swenson, S. Frey, D.L. Hysell, A. Saito, K.A. Rider, 
M.M. Sirk (2018), The Ionospheric Connection  Explorer Mission: Mission Goals and Design, Space 
Sci. Rev., 214:13, https://doi.org/10.1007/s11214-017-0449-2. 

286. Nystrom, V., Gasperini, F., Forbes, J. M., & Hagan, M. E. (2018). Exploring wave-wave interactions in 
a general circulation model. Journal of Geophysical Research: Space Physics, 123, 827-847. 
https://doi.org/10.1002/2017JA024984. 

287. Forbes, J. M., Zhang, X., Maute, A., & Hagan, M. E. (2018). Zonally symmetric oscillations of the 
thermosphere at planetary wave periods. Journal of Geophysical Research: Space Physics, 123, 4110–
4128. https://doi.org/10.1002/2018JA025258. 

288. Hedlin, M. A. H., de Groot-Hedlin, C. D., Forbes, J. M., & Drob, D. P. (2018). Solar terminator waves 
in surface pressure observations. Geophysical Research Letters, 45, 5213–5219. https://doi.org/ 
10.1029/2018GL078528. 

289. Gasperini F., M.E. Hagan, and J.M Forbes. (2018), Seminal Evidence of a 2.5-sol Ultra-Fast Kelvin 
Wave in Mars' Middle and Upper Atmosphere, Geophys. Res. Lett., 45, 6324-6333. 
https://doi.org/10.1029/2018GL077882. 

290. Forbes, J. M., Maute, A., Zhang, X., & Hagan, M. E. (2018). Oscillation of the ionosphere at 
planetary-wave periods. Journal of Geophysical Research: Space Physics, 123, 7634–7649. 
https://doi.org/10.1029/2018JA025720. 

291. Forbes, J. M., & Zhang, X. (2018). Polar region variability in the lower thermosphere of Mars from 
Odyssey and Reconnaissance Orbiter aerobraking measurements. Journal of Geophysical Research: 
Space Physics, 123, 8664-8687. https://doi.org/10.1029/2018JA025527. 

292. Forbes, J.M., Maute, A., Zhang, X. (2019), The nature and origins of the day-to-day variability in 
Earth's surface magnetic field, Adv. Space Res., 64, 2012-2025. doi: 
https://doi.org/10.1016/j.asr.2019.05.045. 

293. Forbes, J. M., & Zhang, X. ( 2019). Lunar tide in the F region ionosphere. Journal of Geophysical 
Research: Space Physics, 124, 7654– 7669. https://doi.org/10.1029/2019JA026603. 

294. Jones, M. Jr., Forbes, J. M., & Sassi, F. (2019). The effects of vertically propagating tides on the mean 
dynamical structure of the lower thermosphere. Journal of Geophysical Research: Space Physics, 124, 
7202–7219. https://doi.org/10.1029/ 2019JA026934 



 24 

295. He, M., Forbes, J.M., Chau, J.L., Li, G., Wan, W., & Korotyshkin, D.V. (2020). High-order solar 
migrating tides quench at SSW onsets. Geophysical Research Letters, 47, e2019GL086778. 
https://doi.org/10.1029/2019GL086778 

296. Forbes, J.M., Zhang, X., & Maute, A. (2020). Planetary wave (PW) generation in the thermosphere 
driven by the PW-modulated tidal spectrum. Journal of Geophysical Research: Space Physics, 125, 
e2019JA027704. https://doi.org/10.1029/2019JA027704 

297. Forbes, J. M., Maute, A., & Zhang, X.(2020). Dynamics and electrodynamics of an ultra-fast Kelvin 
wave (UFKW) packet in the ionosphere-thermosphere (IT). Journal of Geophysical Research: Space 
Physics, 125, e2020JA027856. https://doi.org/10.1029/2020JA027856 

298. Cullens, C.Y., Immel, T.J., Triplett, C.C. et al. Sensitivity study for ICON tidal analysis. Prog Earth 
Planet Sci 7, 18 (2020). https://doi.org/10.1186/s40645-020-00330-6 

299. Forbes, J. M., He, M., Maute, A., & Zhang, X. (2020). Ultrafast Kelvin wave variations in the surface 
magnetic field. Journal of Geophysical Research: Space Physics, 125, e2020JA028488. 
https://doi.org/ 10.1029/2020JA028488 

300. Forbes, J. M., Zhang, X., Forget, F., Millour, E., & Kleinböhl, A. (2020). Solar tides in the middle and 
upper atmosphere of Mars. Journal of Geophysical Research: Space Physics, 125, e2020JA028140. 
https://doi.org/10.1029/2020JA028140 

301. He, M., Chau, J.L., Forbes, J.M., Thorsen, D., Li, G., Siddiqui, T A., et al. (2020). Quasi-10-day wave 
and semidiurnal tide nonlinear interactions during the Southern Hemispheric SSW 2019 observed in 
the Northern Hemispheric mesosphere. Geophysical Research Letters, 47, e2020GL091453. 
https://doi.org/10.1029/2020GL091453 

302. Fang, X., Forbes, J. M., Gan, Q., Liu, G., Thaller, S., Bougher, S., et al. (2020). Tidal Effects on the 
Longitudinal Structures of the Martian Thermosphere and Topside Ionosphere Observed by MAVEN. 
Journal of Geophysical Research: Space Physics, 125, e2020JA028562. 
https://doi.org/10.1029/2020JA028562 

303. Forbes, J. M., Bruinsma, S., Zhang, X., Forget, F., Marty, J-C., Millour, E., & González-Galindo, F. 
(2021). The wave origins of longitudinal structures in ExoMars Trace Gas Orbiter (TGO) aerobraking 
densities. Journal of Geophysical Research: Space Physics, 126, e2020JA028769. https://doi. 
org/10.1029/2020JA028769 

304. He, M., Forbes, J. M., Li, G., Jacobi, C., & Hoffmann, P. (2021). Mesospheric Q2DW interactions with 
four migrating tides at 53°N latitude: Zonal wavenumber identification through dual-station 
approaches. Geophysical Research Letters, 48, e2020GL092237. 
https://doi.org/10.1029/2020GL092237 

305. Forbes, J.M. (2021), Atmosphere-Ionosphere (A-I) Coupling by Solar and Lunar Tides, in Space 
Physics and Aeronomy, Volume 4, Upper Atmosphere Dynamics and Energetics, Wenbin Wang 
(Editor), Yongliang Zhang (Editor-in-Chief), Larry J. Paxton (Editor-in-Chief), May 2021 American 
Geophysical Union 560 Pages, ISBN: 978-1-119-50756-7 

306. Forbes, J. M., Zhang, X., Heelis, R., Stoneback, R., Englert, C. R., Harlander, J. M., et al. (2021). 
Atmosphere-Ionosphere (A-I) coupling as viewed by ICON: Day-to-day variability due to planetary 
wave (PW)-tide interactions. Journal of Geophysical Research: Space Physics, 126, e2020JA028927. 
https://doi.org/10.1029/2020JA028927 

307. Wang, J. C., Palo, S. E., Forbes, J. M., Marino, J., Moffat-Griffin, T., & Mitchell, N. J. (2021). Unusual 
quasi 10-day planetary wave activity and the ionospheric response during the 2019 Southern 
Hemisphere sudden stratospheric warming. Journal of Geophysical Research: Space Physics, 126, 
e2021JA029286. https://doi.org/10.1029/2021JA029286 

 

 
 



 25 

Other Publications 

1. Forbes, J.M., Production and Loss of Singlet-D Oxygen in the Nighttime F Region, Aeronomy Laboratory 
Report No. 34, University of Illinois, January, 1970 (Master’s Thesis). 

2. Forbes, J.M. and M.A. Geller, Lunar Semidiurnal Component of the OI (5577A) Airglow, Aeronomy 
Laboratory Report No. 40, University of Illinois, October, 1970. 

3. Forbes, J.M. and A. Bramson, Evaluation of Upper-Atmosphere Density Models for Predicting Satellite 
Ephemeredes, AFCRL Report 72-0428, July, 1972. 

4. Forbes, J.M., Low-Altitude Satellite Ephemeris Prediction, AFCRL Report 72-0428, July, 1972. 
5. Forbes, J.M., Advective Heating in the Thermosphere During Geomagnetic Storms, AFCRL Report 72-0552, 

September, 1972. 
6. Forbes, J.M. and R.M. Straka, Correlations Between Exospheric Temperatures and Various Indicators of 

Solar Activity, AFCRL Report TR-73-0378, July, 1973. 
7. Forbes, J.M. and A. Bramson, A FORTRAN Program for Computing Steady-State Composition Models of the 

Upper Atmosphere, AFCRL Report TR-73-0635, October, 1973. 
8. Forbes, J.M., Internal Gravity Waves in a Weak Random Shear Flow, AFCRL Report TR-73-0377, July, 

1973. 
9. Forbes, J.M. and D.F. Gillette, An Empirical Density Model for Predicting Satellite Ephemeredes, AFCRL 

Report Tr-74-0062, February, 1974. 
10. Forbes, J.M., Wind Estimates near 150 Km from the Variation in Inclination of Low-Perigee Satellite Orbits, 

AFCRL Report Tr-73-0379, June, 1973. 
11. Champion, K.S.W., J.M. Forbes, A.S. Bhavnani, J.W. Slowey, D.F. Gillette, and I. Hussey, Densities near 160 

Km Obtained from Orbital Analysis of Satellite 1973-14A, AFCRL Report TR-75-0253, May, 1975. 
12. Forbes, J.M., Atmospheric Solar Tides and Their Electrodynamic Effects, Ph.D. Thesis, Center for Earth and 

Planetary Physics, Harvard University, Cambridge, MA 02138. 
13. Minzner, R.A., C.A. Reber, L.G. Jacchia, F.T. Huang, A.B. Cole, A.J. Kantor, T.J. Keneshea, S.P. Zimmerman, 

and J.M. Forbes, The U.S. Standard Atmosphere of 1975, Defining Constants, Equations, and Abbreviated 
Tables, NASA Document X-911-75-200, Goddard Space Flight Center, Greenbelt, MD, June, 1976. 

14. Forbes, J.M. and H.B. Garrett, A FORTRAN Program for Solving Systems of Coupled Second-Order 
Differential Equations with Two-Point Boundary Conditions, AFGL Report TR-76-0205, 1976. 

15. Garrett, H.B., J.M. Forbes, and K.S.W. Champion, Geopotential Model Effects on Low-Altitude Satellite 
Ephemeris Prediction, AFGL Report TR-76-0014, 1976. 

16. Champion, K.S.W. and J.M. Forbes, Atmospheric Drag Analyses of Doppler Beacon Satellites, Proc.  
International Geodetic Symposium on Satellite Doppler Positioning, Las Cruces, New Mexico, October 12-14, 
1976. 

17. Mendillo, M. and J.M. Forbes, Spatial-Temporal Development of Molecular Releases Capable of Creating 
Large-Scale F-Region Holes, Proc.  AGARD Conference on Artificial Modification of Propagation Media, 
Brussels, April 26-29, 1976. 

18. Lindzen, R.S., S.S. Hong, and J.M. Forbes, Semidiurnal Hough Mode Extensions in the Thermosphere and 
their Application, NRL Memorandum Report 3442, 1977. 

19. Forbes, J.M. and D.F. Gillette, Evaluation of Geopotential Models for Predicting Satellite Ephemeredes in the 
400 to 800 Km Perigee Regime, AFGL Report TR-77-0274. 

20. Forbes, J.M., J.W. Slowey and D.F. Gillette, Evaluation of a Geopotential Model for Predicting Ephemeredes 
of a Special Class of Low-Perigee Satellites, AFGL Report TR-77-0274, 1977. 

21. Forbes, J.M., D.F. Gillette, and J.N. Bass, Geomagnetic Effect in the Lower Thermosphere, AFGL Report TR-
78-0229, 1978. 



 26 

22. Forbes, J.M., F.A. Marcos, and D.F. Gillette, An Evaluation of Thermospheric Models, AFGL Report TR-78-
0140, January, 1979. 

23. Gillette, D.F., J.N. Bass, K.S.W. Champion, J.M. Forbes, and J.W. Slowey, Use of the Soyuz-Apollo Density 
Model in Satellite Ephemeris Computation, AFGL Report TR-79-0170, 1979. 

24. Forbes, J.M. and H.B. Garrett, Atmospheric Effects on the Time-Varying Photoelectron Flux from Satellite 
Surfaces, AFGL-TR-80-0185, 1980. 

25. Mendillo, M. and J.M. Forbes, A Summary of Rocket-Induced Ionosphere Perturbations, Proc.  AGARD 
Conference on the Physical Basis of the Ionosphere in the Solar-Terrestrial System, Naples, October 26-31, 
1980. 

26. Forbes, J.M. and D.F. Gillette, A Compendium of Theoretical Atmospheric Tidal Structures.  I. Model 
Description and Explicit Structures due to Realistic Thermal and Gravitational Excitation, AFGL-TR-82-
0173(1), June, 1982. 

27. Forbes, J.M., M.E. Hagan, D.F. Gillette, and E. DiCesare, A Compendium of Theoretical Atmospheric Tidal 
Structures.  I.  Hough Mode Extensions of Semidiurnal Propagating Tides, AFGL-TR-82-0173(11), June, 
1982. 

28. Forbes, J.M., Geomagnetic Storm Variations and Prediction of Low-Perigee Satellite Ephemeredes, Proc.  
NOAA/SESC Workshop on Satellite Drag, Boulder, Colorado, March, 1982. 

29. Gillette, D.F., J.N, Bass, K.S.W. Champion, J.M. Forbes, F.A. Marcos, E.C. Robinson, J.W. Slowey, and J.A. 
Welsh, Atmospheric Density Models for Predicting Drag Effects on Satellites, AFGL-TR-82-0266, 1982. 

30. Forbes, J.M. and K.S.W. Champion, Thermospheric Tides:  A Review, AFGL-TR-82-0264, 1982. 
31. Forbes, J.M., MST Radar Detection of Middle Atmosphere Tides, MAP Handbook 9, ed. S.A. Bowhill and B. 

Edwards, December, 1983. 
32. Forbes, J.M. and G.V. Groves, Diurnal Propagating Tides in the Low-Latitude Middle Atmosphere, Proc.  

ISEA Conference, Hong Kong, March, 1984. 
33. Forbes, J.M. and G.V. Groves, Atmospheric Tides Below 80 Km, MAP Handbook Volume 16, 1985. 
34. Forbes, J.M., Atmospheric Tides Between 80 to 120 Km, MAP Handbook Volume 16, 1985. 
35. Forbes, J.M., Temperature Structure of the 80 to 120 Km Region, MAP Handbook Volume 16, 1985. 
36. Forbes, J.M., Thermosphere Structure Variations during High Solar and Magnetic Activity Conditions, 

AFGL-TR-86-0009, 1985. 
37. Forbes, J.M., (ed.), Atmospheric Tides Middle Atmosphere Program (ATMAP):  Report of the November 

December 1981, and May 1982, Observational Campaigns, MAP Handbook Volume 17, 1985. 
38. Forbes, J.M., (ed.), Proceedings of the IAMAP/ICMUA Workshop on Atmospheric Tides, August 14, 1985, 

Prague, Czechoslovakia, Handbook for MAP, 21, 56-, 1986. 
39. Forbes, J.M., (ed.), Atmospheric Tides Middle Atmosphere Program (ATMAP):  Report on the Workshop, 

International MAP Symposium, December, 1984, Kyoto, Japan, Handbook for MAP, 21, 12-, 1986. 
40. Forbes, J.M., Middle Atmosphere Tides, Proc.  MAP Symposium, MAP Handbook, Vol. 18, ed. By S. Kato, 50-

56, 1985. 
41. Forbes, J.M., Tidal Coupling with the Lower Atmosphere, Proc.  Thermosphere Dynamics Workshop II, 

Beltsville, Maryland, October, 1984, NASA Conference Publication 2389, ed. By H.G. Mayr and N.J. Miller, 
79-96, 1986. 

42. Marcos, F.A. and J.M. Forbes, Satellite Accelerometer Measurements of Neutral Density and Winds During 
Geomagnetic Storms, Proc.  Dynamics Workshop II, Beltsville, Maryland, October, 1984, NASA Conference 
Publication 2389, ed. By H.G. Mayr and N.J. Miller, 205-218, 1986. 

43. Forbes, J.M., Diurnal Propagating Tide in the Presence of Mean Winds and Dissipation, Proc.  Intl.  Symp.  
On Space Physics, Beijing, People’s Republic of China, November 10-14, 1986. 

44. Forbes, J.M., D. Fritts, R. Garcia, and A.D. Richmond, Lower Thermosphere Coupling, Proc.  WITS 
Workshop, Vancouver, Canada, August, 1987, in WITS Handbook Vol. 1, 154-158, 1988. 



 27 

45. Forbes, J.M., F.A. Marcos, and P.F. Fougere, Wave Structures in Thermospheric Density from Satellite 
Electrostatic Triaxial Accelerometer (SETA) Measurements, AFGL Technical Report AFGL-TR-87-0189, 
June, 1987. 

46. Forbes, J.M., Mesosphere-Thermosphere Coupling, Proc.  Workshop on Atmospheric Density and 
Aerodynamic Drag Models for Air Force Operations, AFGL, 20-22 October, 1987. 

47. Forbes, J.M., Global Density Specification in the Lower Thermosphere, AFGL-TR-88-0220, 1988. 
48. Forbes, J.M., The Lower Thermosphere Coupling Study of the CEDAR and WITS Programs, an Attempt to 

Better Understand the “Ignorosphere,” EOS, 70, 905, 1989. 
49. Forbes, J.M., Anderson, J.M., Codrescu, M., and P.P. Batista, An Analytic/Empirical Model of the Middle and 

Low Latitude Ionosphere, Geophysics Laboratory Report GL-TR-89-0096, March, 1989. 
50. Forbes, J.M., and F. Vial, Semidiurnal Tidal Dynamics of the 80-150 Km Region, Proc.  Intl.  Middle 

Atmosphere Conference, Dushanbe, USSR, November 12-19, 1989. 
51. Forbes, J.M., The Lower Thermosphere Coupling Study of the CEDAR and WITS Programs, Adv.  Space.  

Res., 10, 251-259, 1990. 
52. Forbes, J.M., and M. Fox, Upper Atmosphere Neutral and Plasma Density Modeling, PL-TR-93-2115, March, 

1993. 
53. Hagan, M.E., Forbes, J.M., and F. Vial, An Updated Model of Migrating Tides in the Middle Atmosphere:  

Initial Results and Measurements Comparisons, Proc.  Workshop on Wind Observations in the Middle 
Atmosphere, CNES, Paris, France, November 15-18, 1994. 

54. Forbes, J.M., Kilpatrick, M., Fritts, D., Manson, A.H., and R.A. Vincent, Zonal Mean and Tidal Dynamics 
from Space:  An Empirical Examination of Aliasing and Sampling Issues, Proc.  Workshop on Wind 
Observations of the Middle Atmosphere, CNES, Paris, France, November 15-18, 1994. 

55. Manson, A.H., Clark, R.R., Fesen, C., Forbes, J.M., Johnson, R., Miyahara, S., Salah, J., and W. Singer, The 
Mesosphere Lower Thermosphere Coupling Study, COSPAR Colloquia Series, Vol. 5, STEP, 339-348, 1995. 

56. Fox, M.W., Pi, X., Aarons, J., and J.M. Forbes, Theoretical, diagnostic and empirical model development and 
wave signatures in upper atmosphere density, PL-TR-97-2013, Phillips Laboratory, Hanscom AFB, MA, 
1997. 

57. Forbes, J.M., Portnyagin, Yu.I., and N.A. Makarov, The meteor radar at South Pole, Antarctic Journal of the 
U.S., Vol XXX No. 5, 363-364, Review 1995. 

58. Fuller-Rowell, T.J., Codrescu, M.V., and J.M. Forbes, Neutral density specification using first principle 
models:  semi-annual variations and storms, AAS 97-637, Proc.  AAS/AIAA Astrodynamics Specialist 
Conference, Sun Valley, Idaho, August, 1997. 

59. Nerem, R.S., Forbes, J.M., Sutton, E.K., and S. Bruinsma, Atmospheric density measurements derived from 
CHAMP/STAR accelerometer data, Paper AAS 03-621, AAS/AIAA Astrodynamics Specialist Conference, Big 
Sky, Montana, August 3-7, 2003. 

60.  Bruinsma, S.L., Forbes, J., and X. zhang, Storm- Time Density Enhancements Observed by CHAMP and 
GRACE, AIAA-2006-6172, Proc. AIAA/AAS Astrodynamics Specialist Conference, Breckenridge, Colorado, 
August 21-24, 2006. 

61. Sutton, E.K. (PhD student), J. Forbes, and R. Nerem, Atmospheric Wind Measurements Deduced from 
Accelerometer Data, AIAA-2006-6170, Proc. AIAA/AAS Astrodynamics Specialist Conference, Breckenridge, 
Colorado, August 21-24, 2006. 

62. Lemoine, F.G., S. Bruinsma, D. Chinn, and J. Forbes, Thermospheric Studies with Mars Global Surveyor, 
AIAA-2006-6395, Proc. AIAA/AAS Astrodynamics Specialist Conference, Breckenridge, Colorado, August 21-
24, 2006. 

63. Forbes, J.M., S.L. Bruinsma, F.G. Lemoine, B.R. Bowman, and A. Konopliv, Variability of the Satellite Drag 
Environments of Earth, Mars and Venus due to Rotation of the Sun, AIAA-2006-6393, Proc. AIAA/AAS 
Astrodynamics Specialist Conference, Breckenridge, Colorado, August 21-24, 2006. 



 28 

64. Forbes, J.M., Zhang, X., Sutton, E.K., Lei, J., Nerem, S., Bruinsma, S., and D. Knipp, Response characteristics 
of orbit-mean satellite drag to varying geomagnetic conditions, AIAA-2008-6945, Proc. AIAA/AAS 
Astrodynamics Specialist Conference, Honolulu, Hawaii, August 18-21, 2008. 

65. Anderson, R., Born, G.H., and J.M. Forbes, Sensitivity of Orbit Predictions to Density Variability, AIAA-2008-
6443, Proc. AIAA/AAS Astrodynamics Specialist Conference, Honolulu, Hawaii, August 18-21, 2008. 

66.  Forbes, J.M., Exploring How the Lower Atmosphere Influences Space Weather, 
http://www.scientia.global/professor-jeffrey-forbes-exploring-lower-atmosphere-influences-space-weather/, 
Scientia Earth and Environment Series, June, 2017. 

Presentations* 
E-Region Dynamo Effects and Realistic Tidal Winds (with R.S. Lindzen), Spring Meeting of the AGU, Washington, 

D.C., May, 1975. 
Atmospheric Drag Analyses of Doppler Beacon Satellites (with K.S.W. Champion), Int.  Geodetic Symp.  On Sat.  

Doppler Pos., Las Cruces, N.M., October, 1976. 
Computational Methods for Theoretically Simulating Ionospheric Modification Experiments (with M. Mendillo 

and B. Balko), Spring Meeting of the AGU, Washington, D.C., May, 1977. 
Seasonal-Latitudinal Variability of the Diurnal Thermospheric Tide (with H.B. Garrett), Spring Meeting of the 

AGU, Washington, D.C., May, 1977. 
Solar Tidal Wind Structures and the E-Region Dynamo (with H.B. Garrett), IAGA Assembly, Seattle, WA, August, 

1977. 
The Semidiurnal Atmospheric Tide, Fall Meeting of the AGU, San Francisco, CA, December, 1978. 
Mesospheric and Thermospheric Tides, U.S.-Japan Seminar on Atmospheric Tides and Related Phenomena, 

Fukuoka, Japan, November, 1979. 
A Summary of Rocket-Induced Ionospheric Perturbations (with M. Mendillo), AGARD Conference on Physical 

Basis of the Ionosphere in the Solar-Terrestrial System, Naples, Italy, October, 1980. 
Atmospheric Tides; A Review (invited), IAMAP Assembly, Hamburg, Germany, August, 1981. 
Temperature and Solar Zenith Angle Control of D-Region Positive Ion Chemistry, IAMAP Assembly, Hamburg, 

Germany, August, 1981. 
Lower Thermosphere Tides from Incoherent Scatter Observations, IAMAP Assembly, Hamburg, Germany, 

August, 1981 
Thermospheric Tides (invited), NASA Goddard Workshop in Thermospheric Dynamics, Greenbelt, MD, October, 

1981. 
Geomagnetic Storm Variations and Prediction of Low Perigee Satellite Ephemeredes (invited), NOAA/SESC 

Workshop on Satellite Drag, Boulder, CO, March, 1982. 
Waves in the Equatorial Mesosphere:  Theories and Observational Needs (invited), Workshop on Equatorial 

Middle Atmosphere Dynamics and Middle Atmosphere Radars, Estes Park, CO, May, 1982. 
Contributions of an Incoherent Scatter Chain to the Study of Thermospheric Tides (invited), Workshop on the 

Incoherent Scatter Database, NCAR, Boulder, CO, February, 1983. 
Variability of the Diurnal Tide, Symposium on the Meteorology of the Upper Atmosphere, American 

Meteorological Society, Boston, MA, March, 1983. 
MST Radar Detection of Middle Atmosphere Tides (invited), Workshop on Technical Aspects of MST Radar, 

Urbana, IL, May 23-27, 1983. 
Diurnal Propagating Tides in the Low-Latitude Middle Atmosphere, International Symposium on Equatorial 

Aeronomy, Hong Kong, March, 1984. 
Atmospheric Tides Between 80 Km and 120 Km, CIRA Workshop, XXV COSPAR Meeting, Graz, Austria, July, 

1984. 
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Atmospheric Tides Below 80 Km (with G.V. Groves), CIRA Workshop, XXV COSPAR Meeting, Graz, Austria, July, 
1984. 

Middle Atmosphere Tides:  Recent Advances in Theory and Observation (invited), MAP Symposium, XXV 
COSPAR Meeting, Graz, Austria, June, 1984. 

Tidal Coupling with the Lower Atmosphere (invited), Second Workshop on Thermosphere Dynamics, NASA 
GSFC, Greenbelt, MD, October 3-5, 1984. 

Numerical Simulations of Middle Atmosphere Tides (invited), Workshop on Atmospheric Tides, Kyoto, Japan, 
December 5-6, 1984. 

Middle Atmosphere Tides (invited), International Middle Atmosphere Symposium, Kyoto, Japan, November 26-
30, 1984. 

Neutral-Wind Magnetosphere Coupling:  An Interactive Experiment (with M. Harel), Fall Meeting of the AGU, 
San Francisco, CA, December 9-13, 1985. 

Incoherent Scatter Observations of Tides, Global Thermosphere Mapping Study Workshop, MIT, July, 1985. 
Temperature Structure of the 80-120 Km Region, IAGA Assembly, Prague, Czechoslovakia, August 5-16, 1985. 
Propagation of Tides in the Mesosphere and Lower Thermosphere, IAGA Assembly, Prague, Czechoslovakia, 

August 5-16, 1985. 
Magnetic Storm Response of the Thermosphere as Observed from Millstone Hill (with W.L. Oliver), National 

Radio Science Meeting, Boulder, CO, January 13-16, 1986. 
On the Specification of TGCM Tidal Lower Boundary Conditions from Radar Wind Measurements During the 

June 1984 GTMS Period, Thermosphere Mapping Study Workshop, XXVI COSPAR Meeting, Toulouse, 
France, June 30-July 12, 1986. 

Atmospheric Structure Between 80 and 120 Km (with G.V. Groves, invited), CIRA Workshop, XXVI COSPAR 
meeting, Toulouse, France, June 30-July 12, 1986. 

Thermospheric Tides During Thermosphere Mapping Study Periods (invited), Thermosphere Mapping Study 
Workshop, XXVI COSPAR Meeting, Toulouse, France, June 30-July 12, 1986. 

Model ling the Propagation of Tides from the Lower to Middle and Upper Atmosphere (invited), International 
Symposium on Solar-Terrestrial Physics, XXVI COSPAR Meeting, Toulouse, France, June 30-July 12, 1986. 

Diurnal Propagating Tide in the Presence of Mean Winds and Dissipation (invited), International Symposium on 
Space Physics, Beijing, People’s Republic of China, November 10-14, 1986. 

On the Specification of TGCM Tidal Lower Boundary Conditions From Radar Wind Measurements, Fall Meeting 
of the AGU, San Francisco, CA, December 8-12, 1986. 

Propagation of Tides From the Middle to Upper Atmosphere, CEDAR Workshop, Boulder, CO, June, 1987. 
Lower Thermosphere Coupling (invited) (with D. Fritts, R. Garcia, and A.D. Richmond), WITS Workshop, IUGG 

Assembly, Vancouver, Canada, August, 1987. 
Mesosphere-Thermosphere Coupling, Workshop on Atmospheric Density and Aerodynamic Drag and Models for 

Air Force Operations, Air Force Geophysics Laboratory, October 20-22, 1987. 
Ionospheric Response in the USSR/Japan Sector During the September 17-24 ETS Period, ETS/GTMS Workshop, 

Air Force Geophysics Laboratory, January 27-29, 1988. 
Lower Thermosphere Coupling Study (invited), Spring Meeting of the AGU, Baltimore, MD, May 1988, and XXVII 

COSPAR Meeting, Helsinki, Finland, July, 1988. 
Magnetosphere-Ionosphere-Thermosphere Coupling During a Magnetic Storm, inaugural symposium for the 

Center for Space Physics, Boston University, Boston, MA, November 9, 1988. 
The Atmospheric Tides Middle Atmosphere Program (invited), XXVII COSPAR Meeting, Helsinki, Finland, July, 

1988. 
Global Mesosphere-Thermosphere Coupling During the LTCS-1 Campaign Period, 21-25 September, 1987 

(invited), Fall Meeting of the AGU, San Francisco, CA, December 6-10, 1989. 
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Atmospheric Tides in the 80-120 Km Region (invited), International Middle Atmosphere Symposium, Dushanbe, 
USSR, November 12-19, 1989. 

Coupling Parameterization in Magnetosphere-Ionosphere-Thermosphere Modeling, (invited), XXVIII COSPAR 
Meeting, The Hague, Netherlands, July, 1990. 

Middle Atmosphere Tides and Coupling Between Atmospheric Regions, (invited), STP Symposium, XXVIII 
COSPAR Meeting, The Hague, Netherlands, July, 1990. 

Tidal Coupling Between Atmospheric Regions (invited), Front Range Meeting of the AGU, February, 1991. 
Interhemispheric Coupling Via Ducting of the 16-Day Planetary Wave, IUGG, Assembly, Vienna, Austria, August, 

1991 
Coupling Between the Middle Atmosphere and Thermosphere (invited), IUGG Assembly, Vienna, Austria, August, 

1991. 
Magnetic Activity Dependence of High-Latitude Thermospheric Winds and Densities Below 200 Km, Fall Meeting 

of the AGU, San Francisco, CA, December, 1991. 
Quasi 16-Day Oscillation in the Ionosphere (Poster), Spring Meeting of the AGU, Montreal, Canada, May, 1992. 
Tidal and Planetary Waves (Invited Tutorial), Chapman Conference on the Mesosphere and Lower Thermosphere, 

Asilomar, CA, November, 1992, and CEDAR Workshop, Boulder, CO, June, 1993. 
Magnetic Disturbance and Planetary Wave Effects in the Low-Latitude Ionosphere/Thermosphere (invited), IAGA 

1993, Buenos Aires, Argentina, August, 1993. 
Lower Thermosphere Dynamics During the CEDAR LTCS-2/-6 Campaigns, Fall Meeting of the AGU, San 

Francisco, December, 1993. 
The Lower Thermosphere and Coupling with Other Atmospheric Regions (Invited Union Lecture), Fall Meeting of 

the AGU, San Francisco, December, 1993. 
On the Interactions Between Gravity Waves, Tides, and Planetary Waves in the Middle and Upper Atmosphere 

(invited), International Conference on Gravity Waves in the Atmosphere, Lake Louise, Alberta, Canada, 
March 22-26, 1994. 

Planetary Waves in the Thermosphere-Ionosphere System, Eighth International Symposium on Solar Terrestrial 
Physics, Sendai, Japan, June 5-10, 1994. 

Zonal Mean and Tidal Dynamics from Space:  An Empirical Examination of Aliasing and Sampling Issues, 
Workshop on Wind Observations of the Middle Atmosphere, CNES, Paris, France, November 15-18, 1994. 

Planetary Wave Influences on the Ionosphere (invited), XXI General Assembly of IUGG, Boulder, CO, July 2-14, 
1995. 

Unusual Dynamics in the Mesopause Region over South Pole (with Yu.I. Portnyagin and N.A. Makarov), Fall 
Meeting of the American Geophysical Union, San Francisco, December, 1995. 

Dynamics of the Mesopause Region over South Pole (with Yu.I. Portnyagin and N.A. Makarov), XXI General 
Assembly of the European Geophysical Society, The Hague, Netherlands, May, 1996. 

Troposphere-MLT Coupling Due to Deep Convective Activity:  Modeling Perspectives (with M.E. Hagan, X. 
Zhang, and K. Hamilton), Second Workshop on Wind Measurements in the Middle Atmosphere, Toronto, 
Canada, May, 1996. 

Overview of Tidal Dynamics:  Model Results (with M.W. Hagan), COSPAR Meeting, Birmingham, England, July, 
1996. 

Longitude Structure of the Ionosphere F-Region, Including the Quasi-Two-Day Oscillation (with D. Revelle, X. 
Zhang, and R.E. Markin), COSPAR Meeting, Birmingham, England, July, 1996. 

Dynamical Influences on Atomic Oxygen and the 5577A Emission, (with M. Angelatis i Coll), IAGA Meeting, 
Uppsala, Sweden, August, 1997. 

The 12-Hour Wind Oscillation in the Mesosphere Region over South Pole, (with Yu.I. Portnyagin and N.A. 
Makarov), XXII General Assembly of the European Geophysical Society, Vienna, Austria, April, 1997. 
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Upper Atmosphere Tidal Oscillations due to Latent Heat Release in the Tropical Troposphere (with M.E. Hagan, 
X. Zhang, and K. Hamilton), XXII General Assembly of the European Geophysical Society, Vienna, Austria, 
April, 1997. 

Dynamics of the Lower Thermosphere Over South Pole From Meteor Radar Wind Measurements (with Y. 
Portnyagin, N. Makarov, S. Palo, E. Merzlyakov, and X. Zhang), International Symposium on dynamics of the 
mesopause region (DYSMER), Kyoto, Japan, March, 1998. 

Intradiurnal Oscillations in Antarctic Lower Thermosphere Winds:  South Pole Observations and Global 
Implications (with S. Palo, X. Zhang, Y. Portnyagin, N. Makarov, and E. Merzlyakov), annual meeting of the 
European Geophysical Society, Nice, France, April, 1998. 

Kelvin Waves in the Mesosphere and Thermosphere (with M. Hagan), Spring Meeting of the American 
Geophysical Union, Boston, MA, May, 1998. 

Upper Atmosphere Tidal Variability Due to Latent Heat Release in the Tropical Troposphere (with M.E. Hagan, X. 
Zhang and J. Hackney), Fall Meeting of the American Geophysical Union, San Francisco, December, 1998. 

Ionospheric Variability (with S.E. Palo, and X. Zhang), Spring Meeting of the American Geophysical Union, 
Boston, MA, May, 1999. 

Stationary Planetary Waves in Mars’ Atmosphere?  AAS Meeting, Division of Planetary Sciences, Padua, Italy, 
October, 1999. 

Stationary Planetary Waves in the Mesosphere and Thermosphere (55-120 Km) (with X. Zhang, W. Ward and E. 
Talaat), Fall Meeting of the American Geophysical Union, San Francisco, December, 1999. 

Vertical Wave Coupling in the Martian Atmosphere, Chapman Conference on Comparative Planetary 
Atmospheres, Yosemite, CA, February, 2000. 

Climatology of Stationary Planetary Waves in the Mesosphere and Thermosphere (with X. Zhang, W. Ward and E. 
Talaat), Meeting of the European Geophysical Society, Nice, France, April, 2000. 

Nonmigrating Tides in the Thermosphere of Mars (with A.F.C. Bridger, M.E. Hagan, J. Murphy, S.W. Bougher, 
J.L. Hollingsworth, and G.M. Keating), Mars Global Surveyor Science Workshop, Boulder, CO, June 2000, 
and Western Pacific Geophysics Meeting, Tokyo, Japan, June, 2000. 

An Ultra-Fast Kelvin Wave in the Mesosphere and Thermosphere, Western Pacific Geophysics Meeting, Tokyo, 
Japan, June, 2000. 

Kelvin Wave Propagation in the Upper Atmospheres of Mars and Earth (with M.E. Hagan, S.W. Bougher and J.L. 
Hollingsworth), COSPAR Meeting, Warsaw, Poland, July, 2000. 

Wave Coupling in the Atmospheres of Earth, Mars and Venus:  A Comparative Planetary Perspective (invited), 
Fall Meeting of the European Geophysical Society, March 26-30, 2001. 

Simulation of Diurnal Tides due to Tropospheric Heating from the NCEP/NCAR Reanalysis Project, Annual 
Meeting of the European Geophysical Society, March 26-30, 2001. 

Diurnal Nonmigrating Tides in the Tropical Lower Thermosphere (with M. Hagan, X. Zhang, S. Miyahara, Y. 
Miyoshi), Symposium on “Equatorial Processes Including Coupling”, Kyoto, Japan, March 18-22, 2002. 

The S=3 Eastward-Propagating Diurnal Tide (DE3) in the Mesosphere and Thermosphere due to Heating Rates 
from the NCEP/NCAR Reanalysis Project:  An Interim Report (with M. Hagan and X. Zhang), Spring Meeting 
of the AGU, Washington, D.C., May 27-May 31, 2002. 

Nonmigrating Semidiurnal Tides in the Lower Thermosphere (with S. Miyahara, M. Hagan, S. Miyoshi, and X. 
Zhang), Western Pacific Geophysics Meeting, Wellington, New Zealand, July 8-12, 2002. 

Nonmigrating Tides in the Thermosphere of Mars:  A Quasi-Empirical Description (invited) (with G. Keating and 
M. Angelatis I Coll), Western Pacific Geophysics Meeting, Wellington, New Zealand, July 8-12, 2002. 

Nonmigrating Semidiurnal Tides in the Lower Thermosphere (with S. Miyahara, M. Hagan, S. Miyoshi, and X. 
Zhang), Planetary-Scale Mesopause Observing System (PSMOS) Conference, Foz do Iguacu, Brazil, October 
4-8, 2002. 
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Seasonal Cycle of Nonmigrating Diurnal Tides in the MLT Region Due to Tropospheric Heating Rates from the 
NCEP/NCAR Reanalysis Project (with M. Hagan and X. Zhang), COSPAR (Committee on Space Research) 
Meeting, Houston, Texas, October 13-17, 2002. 

Tides in the Middle and Upper Atmospheres of Mars and Venus (Invited), COSPAR (Committee on Space 
Research) Meeting, Houston, Texas, October 13-17, 2002. 

Nonmigrating Tides in the Thermosphere of Mars:  A Quasi-Empirical Description (with G. Keating and M. 
Angelatis I Col), COSPAR (Committee on Space Research) Meeting, Houston, Texas, October 13-17, 2002. 

Thermospheric Density Response to Solar Disturbances During April 15-24, 2002:  CHAMP/STAR Accelerometer 
Measurements (with S. Nerem, S. Bruinsma and X. Zhang), Fall Meeting of the AGU, San Francisco, CA, 
December 5-10, 2002. 

Thermospheric Density Response to Solar Disturbances During April 15-24, 2002:  CHAMP/STAR Accelerometer 
Measurements (with S. Nerem, S. Bruinsma and X. Zhang), Workshop on the April, 2002, Solar disturbance 
Period, Applied Physics Laboratory, Laurel, Maryland, August 6-9, 2002. 

A Fast Semidiurnal Tide in the Lower Thermospheres of Mars and Earth, Spring Meeting of the EGS, April, 2003. 
Nonmigrating Tides as Measured by the Saber Instrument on Timed During April-May, 2002 (with J. Russell, S. 

Miyahara, C. Mertens, S. Palo, X. Zhang, and R. Garcia), Spring meeting of the EGS, April, 2003, and Storm 
Workshop, Applied Physics Laboratory, August, 2003. 

Nonmigrating Tides in the Lower and Middle Thermosphere on the Equatorial Region (with S. Mihahara, Y. 
Miyoshi, X. Zhang), IUGG Meeting, Sapporo, Japan, July, 2003. 

On the Use of Hough Mode Extensions (HMES) to Fit Tidal Structures from Saber and TIDI Measurements (with 
A. Svoboda), Fall Meeting of the AGU, December, 2003. 

Neutral Thermosphere Response to Geomagnetic Disturbances (with G. Lu, S. Nerem, S. Bruinsma, and X. 
Zhang), Workshop on Sun-Earth Connection Space Weather During the April 14-24 2002 Storms, The Johns 
Hopkins University, Applied Physics Laboratory, Laurel, Maryland, August 19-21, 2003.  

Tide-mean flow interactions in the Upper atmospheres of Earth and Mars, (with S. Miyahara), Annual Meeting of 
the European Geophysical Union, Nice, France, 25-30 April, 2004. 

Migrating and Nonmigrating Trapped Diurnal tides in the Temperature Field at 70-80 km as Measured by the 
SABER Instrument on TIMED, (with Russell, J., Zhang, X., Mertens, C.J., Palo, S., and M. Mlynczak), 
COSPAR Meeting, Paris, France, July 18-25, 2004. 

Nonmigrating Tides as Measured by the SABER Instrument on TIMED, (with Russell, J., Zhang, X., Mertens, C.J., 
Palo, S., and M. Mlynczak), Spring Meeting of the AGU, Montreal, Canada, May 17-21, 2004. 

Migrating and Nonmigrating Diurnal Tides from the TIMED Mission: Implications for Zonal Mean Winds and 
Temperatures, (with S. Miyahara), Western Pacific Geophysics Meeting, Honolulu, Hawaii, August 16-20, 
2004. 

Comparative Dynamics and Aeronomy of the Atmospheres of Earth and Mars (invited, Nicolet Lecture), Fall 2004 
Meeting of the American Geophysical Union, San Francisco, CA, Dec 12-17, 2004. 

Mesosphere-Thermosphere Coupling (invited), (with A. Svoboda, M.E. Hagan, S.E. Palo, S. Miyahara, M. 
Yoshikawa, and X. Zhang), Fall 2004 Meeting of the American Geophysical Union, San Francisco, CA, Dec 12-
17, 2004. 

New Perspectives on Atmospheric Tides and Planetary Waves from the TIMED Mission (invited), (with S.E. Palo, 
M.E. Hagan, S. Miyahara, F. Vial, Yu.I. Portnyagin and the TIMED Team), Fall 2004 Meeting of the American 
Geophysical Union, San Francisco, CA, Dec 12-17, 2004. 

Geomagnetic Storm Response of Global Thermospheric Density from CHAMP Accelerometer Measurements, 
(with G. Lu, S. Nerem, X. Zhang, E. Sutton, A.D. Richmond, R.G. Roble, and S. Bruinsma), LWS Workshop, 
Boulder, CO, March 22-26, 2004. 

Thermospheric Density Variations from Accelerometer Measurements on the CHAMP Satellite, (with S. Nerem, E. 
Sutton, X. Zhang, G. Lu, A.D. Richmond, R.G. Roble, and S. Bruinsma), Atmospheric Neutral Density and 
Solar Indices Workshop, Peterson AFB, CO springs, CO, May 25-26, 2004. 
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Nonmigrating Tides in Planetary Atmospheres, Summer School on Geophysical Fluid Mechanics, Woods Hole 
Oceanographic Institute, July 14-17, 2004. 

Comparative Dynamics and Aeronomy of the Atmospheres of Earth and Mars, NCAR Advanced Study Program, 
December 8, 2004.  

Neutral Density and Wind Responses to the Severe 2003 Geomagnetic Storms from CHAMP & GRACE 
Accelerometer Data (invited), (with E. K. Sutton, R. S. Nerem), International Symposium on Equatorial 
Aeronomy (ISEA), Taipei, Taiwan, 9-15 May, 2005. 

Thermosphere Density and Wind Responses to Solar and Geomagnetic Activity (invited), (with E. K. Sutton, R. S. 
Nerem and S. Bruinsma), NCAR Advanced Study Program (ASP) Summer School on Space Weather, June 
2005. 

Troposphere-Thermosphere Planetary Wave Coupling During the 2002 Southern Hemisphere Pre-Stratwarm 
Period (invited), (with S.E. Palo, J. Russell, C.J. Mertens, M.G. Mlynczak, G. Burns, P. Espy, and T.D. 
Kawahara), 2005 IAGA Meeting, Toulouse, France, 18-29, July, 2005. 

Thermosphere Density Response to the 20-21 November 2003 Solar and Geomagnetic Storm from CHAMP and 
GRACE Accelerometer Data (invited), (with S. Bruinsma and R. S. Nerem), Atmospheric Neutral Density and 
Solar Indices Workshop, Colorado Springs, CO, 12-13 October, 2005. 

Neutral Density and Wind Responses to the Severe 2003 Geomagnetic Storms from CHAMP & GRACE 
Accelerometer Data (invited), (with E. K. Sutton and R. S. Nerem), Atmospheric Neutral Density and Solar 
Indices Workshop, Colorado Springs, CO, 12-13 October, 2005. 

Thermosphere Response to Solar Disturbances From CHAMP and GRACE Accelerometer Measurements 
(invited), (with S. Bruinsma, E.K. Sutton, R.S. Nerem and X. Zhang), Fall AGU Meeting, San Francisco, CA, 5-
9 December, 2005. 

Troposphere-Thermosphere Planetary Wave Coupling During the 2002 Southern Hemisphere Pre-Stratwarm 
Period, (with S.E. Palo, J. Russell, C.J. Mertens, M.G. Mlynczak), Fall AGU Meeting, San Francisco, CA, 5-9 
December, 2005. 

Solar-terrestrial coupling effects in the thermosphere: new perspectives from CHAMP and GRACE accelerometer 
measurements of winds and densities (invited), (with S. Bruinsma, E.K. Sutton, R.S. Nerem and X. Zhang), 
STP-11 Symposium, Rio de Janeiro, Brazil, 6-10 March 2006.  

New Perspectives on Thermosphere Weather from CHAMP and GRACE Accelerometer Measurements (invited), 
(with S. Bruinsma, E.K. Sutton, R.S. Nerem), Atmospheric Neutral Density Forecast Workshop, Colorado 
Spring, Colorado, April 20-21, 2006. 

Mesosphere-thermosphere penetration of stratosphere planetary waves from TIMED/SABER temperature 
measurements (invited), (with S.E. Palo, X. Zhang, J. Russell, C.J. Mertens and M. Mlynczak), COSPAR 
Scientific Assembly, Beijing, China, July 16-22, 2006. 

Satellite Drag Variability at Earth, Mars and Venus due to Solar Rotation (with S. Bruinsma, F.G. Lemoine, B.R. 
Bowman, A. Konopliv), AIAA/AAS Astrodynamics Specialist Conference, Keystone Resort & Conference 
Center, Keystone, Colorado, August 21-24, 2006. 

Vertical Coupling by Planetary Waves as Revealed by the SABER Instrument on TIMED (invited), (with S.E. Palo, 
X. Zhang, J. Russell, C.J. Mertens and M. Mlynczak), The 3rd IAGA/ICMA Workshop on "Vertical Coupling in 
the Atmosphere-Ionosphere System", Varna, Bulgaria, 18-22 September 2006. 

Variability of the Satellite Drag Environments of Earth, Mars and Venus Due to Rotation of the Sun, (with S. 
Bruinsma, F.G. Lemoine, B.R. Bowman, A. Konopliv), Fall AGU Meeting, San Francisco, CA, 11-15 December, 
2006 

MLT Longitudinal Structures due to Nonmigrating tides; Planetary Wave Vertical Coupling in the Mesosphere, 
Thermosphere & Ionosphere: An Opportunity for Clustered and Distributed Platform Investigation; & Theory 
and Modeling Campaign Focus: Quasi-2-day Wave in the Mesosphere, Thermosphere & Ionosphere, CEDAR 
Annual Workshop, Santa Fe, NM, June 19-22, 2006.  
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Vertical Coupling by the Semidiurnal Tide in Earth’s Atmosphere (invited keynote), International Symposium on 
Coupling Processes in the Equatorial Atmosphere (CPEA Symposium), Kyoto University, Kyoto, Japan, March 
20-23, 2007. 

Oscillation of Venus’ Upper Atmosphere (with A. Konopliv), EGU General Assembly, Vienna, Austria, April 15-20, 
2007 

Kelvin Waves as Observed by the SABER Instrument on the TIMED Spacecraft (invited) (with X. Zhang, S. 
Miyahara, S.E. Palo, J. Russell, C.J. Mertens and M. Mlynczak), International CAWSES (Climate and Weather 
of the Sun-Earth System) Symposium. Kyoto, Japan, October 23-27, 2007. 

Thermosphere Responses of the Terrestrial Planets to Solar Variability (invited) (with F.G. Lemoine, S. Bruinsma, 
B.R. Bowman, A. Konopliv, S.W. Bougher, and M.D. Smith), IUGG Meeting, Perugia, Italy, July 2-13, 2007. 

Comparative Planetary Study: How do the Exosphere Temperatures of Earth, Mars and Venus Respond to Long-
Term Solar Change? (with F.G. Lemoine, S. Bruinsma, M.D. Smith and X. Zhang), Fall Meeting of the AGU, 
December 10-14, 2007. 

A Solar Terminator Wave in Thermosphere Neutral Densities Measured by the CHAMP Satellite (with S. 
Bruinsma, Y. Miyoshi and H. Fujiwara), COSPAR General Assembly, Montreal, Canada, July 13-20, 2008. 

Kelvin Waves as Observed by the SABER Instrument on the TIMED Spacecraft (with X. Zhang, S. Miyahara, S.E. 
Palo, J. Russell, C.J. Mertens and M. Mlynczak), EGU General Assembly, Vienna, Austria, April 14-18, 2008. 

Response Characteristics of Orbit-Mean Satellite Drag to Varying Geomagnetic Conditions (with X. Zhang, E.K. 
Sutton, J. Lei, R.S. Nerem, S. Bruinsma, and D.J. Knipp), AIAA Astrodynamics Specialists meeting, Honolulu, 
HI, August 18-21, 2008. 

Neutral Atmosphere Density Interdisciplinary Research: (NADIR) (Invited), Workshop on Space Situational 
Awareness, Washington, D.C., February 20, 2008. 

Neutral Atmosphere Density Interdisciplinary Research: (NADIR), Space Weather Workshop, Boulder, Colorado, 
April 28 - May 2, 2008. 

Troposphere-Thermosphere Coupling by Thermal Tides at Earth and Mars (Invited), Spring Meeting of the AGU, 
Fort Lauderdale, FLA, May 27-May 30, 2008. 

Nonmigrating Tides in Exosphere Temperature at the Equator From CHAMP and GRACE Accelerometer 
Measurements, Fall Meeting of the AGU, San Francisco, CA, December 15-19, 2008. 

Exosphere Temperature Variability at Earth, Mars and Venus due to Solar Irradiation, International Conference 
on Comparative Planetology: Venus-Earth-Mars, ESA/ESTEC, Noordwijk, Netherlands, May 11-15, 2009.  

Earth’s Exosphere Temperature Variability Linked to Surface by Thermal Tides, EGU Meeting, Vienna, Austria, 
April 19-24, 2009. 

Thermosphere Tides as Viewed from Space: CHAMP and GRACE as a "Mini-Constellation", ESA Second Swarm 
International Science Meeting, Potsdam, Germany, June 24-26, 2009.  

Solar Cycle Variability of the Global Diurnal and Semidiurnal Thermospheric Tides (with S. Bruinsma, J. 
Oberheide, and X. Zhang), 6th Annual Meeting of the Asia Oceania Geosciences Society (AOGS), Singapore, 
11-15 August, 2009. 

Wave Coupling Between the Lower Atmosphere and Thermosphere: Solar Cycle Influences (with S. Bruinsma, 
M.E. Hagan, X. Zhang), Fall Meeting of the AGU, San Francisco, CA, December 14-18, 2009.  

NADIR: Neutral Atmosphere Density Interdisciplinary Research (with T.J. Fuller-Rowell), Space Weather 
Session, Annual Meeting of the American Meteorological Society, Atlanta, GA, Jan 17-21, 2010. 

Interannual Variability of the Ionosphere due to ENSO, "Global Change and the Solar-Terrestrial Environment", 
Aspen Global Change Institute (AGCI), Aspen, Colorado, June 13-17, 2010. 

Atmospheric Tides: Linking Deep Tropical Convection to Ionosphere-Thermosphere Variability, Center for Space 
Physics Seminar, Boston University, Boston, MA, November 11, 2010. 

Stratosphere Warming-Ionosphere Coupling During 2009 (with N. Pedatella), Committee on Space Research 
(COSPAR) 38th Scientific Assembly, Bremen, Germany, July 18-25, 2010. 
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Diurnal and Semidiurnal Sun-Synchronous Tides in Exosphere Temperature from CHAMP and GRACE Density 
Measurements (with S. Bruinsma), General Assembly of the European Geosciences Union, Vienna, Austria, 
May 2-7, 2010.  

Atmosphere-Ionosphere-Magnetosphere Science Imperatives, CEDAR Plenary Session, June 26 - July 1, 2011, 
Sante Fe, New Mexico. 

Solar Cycle Variability of the Thermospheres of Mars and Earth (with S. Bruinsma, J.-C. Marty, and X. Zhang), 
AAS Division of Planetary Sciences (DPS) Meeting, Nantes, France, October 3-7, 2011. 

Middle Thermosphere Response to Tidal Forcing from Below (with X. Zhang and J. Oberheide), Fall Meeting of 
the AGU, December 5-9, 2011. 

Department of Aerospace Engineering Sciences at CU-Boulder, Space Weather and Satellite Drag, Seminar to 
North Carolina A&T Faculty and Students, November 28, 2011. 

Troposphere Weather to Space Weather: Quantifying the Role of Atmospheric Tides (invited), Meeting of the 
American Meteorological Society, New Orleans, LA, Jan 22-27, 2012. 

Gravitational Tides and Their Influence on the Thermosphere (with X. Zhang, S.L. Bruinsma, and J. Oberheide), 
Annual Meeting of the European Geophysical Union (EGU), Vienna, Austria, April 23-27, 2012. 

Gravitational Tides and Their Influence on the Thermosphere (with X. Zhang, S.L. Bruinsma, and J. Oberheide), 
International Symposium on Equatorial Aeronomy (ISEA), Paracus, Peru, March 12-17, 2012. 

Tides, Planetary Waves, and Vertical Coupling of Atmospheric Regions (invited), NSF Workshop on Exploring the 
Interaction of our Atmosphere with Space: A Large Aperture Lidar/Optical Facility for Upper Atmosphere 
Research (30-1000 km), Chicago, IL, May 15-17, 2012. 

Coupling to the Lower Atmosphere, an Observation-Based Perspective, (with X. Zhang, S.L. Bruinsma, J. 
Oberheide, and J. Leonard), Neutral Atmosphere Interdisciplinary Research (NADIR) MURI Meeting, 
Boulder, CO, September 25-26, 2012. 

Non-Migrating tides from the Ground and From Space (invited), Tutorial Lecture, CEDAR Student Workshop, 
Santa Fe, NM, June 24, 2012. 

Thoughts on Comparative Planetary Environments (invited), CEDAR Workshop, Santa Fe, NM, June 24-30, 2012. 
Space Weather (invited), Smead Fellow Workshop, Vail, CO, May 10-11, 2012. 
Development of an Inter-calibrated Exosphere Temperature Database for Thermosphere Space Weather Studies 

From the Ground and From Space (invited), First ESA-Swarm Validation Workshop, Frascati, Italy, June 18-
20, 2012. 

Coupling Between the Lower Atmosphere and Thermosphere as Revealed in GOCE and Swarm Accelerometer 
Measurements (with X. Zhang, J.T. Zhang, E. Doornbos, S. Bruinsma), ESA Living Planet Symposium, 
Edinburgh, UK, Sept 9-13, 2013. 

Wave Coupling in the Atmosphere-Ionosphere System (invited), Fall Meeting of the American Geophysical Union 
(AGU), San Francisco, CA, Dec 9-13, 2013. 

New Perspectives on Non-Migrating Tides in the Thermosphere, International CAWSES-II (Climate and Weather 
of the Sun-Earth System) Symposium, Nagoya, Japan, Nov 18-22, 2013. 

Coupling Between the Lower Atmosphere and Thermosphere as Revealed in GOCE and CHAMP Accelerometer 
Measurements (with X. Zhang, E. Doornbos, S. Bruinsma), 12th Assembly of the International Association of 
Geomagnetism and Aeronomy (IAGA), Merida, Mexico, Aug 26-31, 2013. 

Perspectives on Ionosphere-Thermosphere Science Using Swarm: The GOCE-CHAMP-GRACE-DMSP Mini-
Constellation (with E. Doornbos, M. Conde, S.L. Bruinsma, G. Lu, and D. Ober), 12th Assembly of the 
International Association of Geomagnetism and Aeronomy (IAGA), Merida, Mexico, Aug 26-31, 2013. 

Nonlinear Interactions Between Large-Scale Waves in the Atmosphere: Basic Theory and Observational Evidence 
(with Y. Moudden and S.E. Palo), Workshop on Nonlinear Waves and Chaos, La Jolla, CA, Mar 3-8, 2013. 

Neutral Atmosphere Density Interdisciplinary Research (NADIR), Space Weather Workshop, Boulder, CO, Apr 
16-19, 2013. 
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Solar Cycle Dependence of Middle Atmosphere Temperatures (with X. Zhang and D. Marsh), 12th Assembly of the 
International Association of Geomagnetism and Aeronomy (IAGA), Merida, Mexico, Aug 26-31, 2013. 

Ionospheric Electron Density Response to Solar Flares, (with Ryan Handzo and Bodo W. Reinisch), Space 
Weather Conference at the 94th annual Meeting of the AMS, Atlanta, Georgia, February 2-6, 2014. 

The Lunar Atmospheric tide as Viewed by Multiple Satellites, Boston University Center for Space Physics 
Seminar, Boston, MA, February 27, 2014 

Atmosphere-Ionosphere Coupling by Tides, Planetary Waves, and their Interactions, CEDAR Prize Lecture, 
Annual NSF CEDAR Meeting, Seattle, WA, June 23-26, 2014. 

Lunar Tide Variability in the Thermosphere as Derived from GOCE, CHAMP and GRACE Accelerometer Data 
(with Jesse T. Zhang, Eelco Doornbos, Sean L. Bruinsma, Xiaoli Zhang, and Casey Zhang), European 
Geosciences Union General Assembly, Vienna, Austria, April 27-May 2, 2014. 

The Lunar Thermospheric Tide as Viewed by Multiple Satellites (with Jesse T. Zhang, Eelco Doornbos, Sean L. 
Bruinsma, Xiaoli Zhang, and Casey Zhang), Asia Oceania Geosciences Conference, Sapporo, Japan, July 28-
August 1, 2014. 

Atmosphere-Ionosphere Wave Coupling as Revealed in plasma densities and drifts (with David Knudsen, Stephen 
Buchert, and Jonathan Burchill), Swarm Science Meeting, Copenhagen, Denmark, June 19-20, 2014. 

Forbes, J.M., Bruinsma, S.L., and X. Zhang, Thermosphere Density Variability at Small Scales from GOCE 
Accelerometer Measurements, European Geophysical Union Assembly, Vienna, Austria, April 13-17, 2015. 

Forbes, J.M., The Lunar Tide: An Enduring Atmospheric Problem (Invited), Marvin Geller Symposium, 96th 
Annual Meeting of the AMS, New Orleans, LA, January 10-14, 2016. 

Forbes, J.M., The Lunar Tide: An Enduring Atmospheric Problem (Invited), Utah State University Physics 
Department Seminar, Logan, UT, February 9, 2016. 

Forbes, J.M., Atmosphere-Ionosphere Coupling due to Atmospheric Tides (Julius Bartels Medal Lecture) 
(Invited), Annual Meeting of the European Geophysical Union, Vienna, Austria, April 17-22, 2016. 

Forbes, J.M., Decadal Survey Atmosphere-­Ionosphere-Magnetosphere Interactions (AIMI) Panel (Invited), 
Plenary Talk, CEDAR Workshop, Santa Fe, NM, June 20-24, 2016. 

Forbes, J.M., Electrical Connections and Consequences in the Earth System (ECCWES) (Invited), Plenary Talk, 
CEDAR Workshop, Santa Fe, NM, June 20-24, 2016. 

Forbes, J.M. (with Zhang, X., Gasperini, F., and Y. Moudden), Planetary wave--tide interactions and consequences 
in the middle and upper atmosphere (Invited), International Symposium on the Whole Atmosphere (ISWA), 
Tokyo, Japan, September 14-16, 2016. 

Forbes, J.M., Wave Coupling in the Atmosphere-Ionosphere System (Invited), AGU Fall Meeting, San Francisco, 
CA, December 12-16, 2016. 

Forbes, J.M., A. Maute, X. Zhang, M.E. Hagan, and F. Gasperini, Planetary Wave-Tide Interactions in 
Atmosphere-Ionosphere Coupling, IAPSO-IAMAS-IAGA Joint Assembly, Cape Town, South Africa, 27 Aug - 1 
Sept, 2017. 

Forbes, J.M., Vertical Wave Coupling and Space Weather in the Atmospheres of Earth and Mars, Shen Kuo Medal 
Lecture, IAPSO-IAMAS-IAGA Joint Assembly, Cape Town, South Africa, 27 Aug - 1 Sept, 2017.  

Forbes, J.M., X. Zhang, A. Maute, and M.E. Hagan, Planetary Wave-Tide Interactions in Atmosphere-Ionosphere 
Coupling, AGU Fall Meeting, New Orleans, LA, December 11-15, 2017.  

Forbes, J.M., Atmosphere-Ionosphere Coupling due to Planetary Waves and Tides, 42nd COSPAR Scientific 
Assembly, Pasadena, California, USA, July 14-22, 2018. 

Forbes, J.M., Periodic Solar Forcing of the Atmosphere-Ionosphere System, Distinguished Science Lecture, 4th 
Quadrennial Solar-Terrestrial Physics Symposium, Toronto, Canada, July 9 – 13, 2018. 

Forbes, J.M., Understanding Atmosphere-Ionosphere Coupling: What needs to be Measured?, Triennial Earth-
Sun Summit, Leesburg, VA, 20-24 May 2018. 
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*The above list does not include presentations by students and/or other colleagues on which I 
was co-author 

 
Book Reviews 

 
Dynamics of the Upper Atmosphere by Susumu Kato, D. Reidel Publishing Company, in Science, July, 1981 

 
Book Chapters 

 
Forbes, J.M., Upper Atmosphere Modification due to Chronic Discharges of Water Vapor from Space Launch 

Vehicle Exhausts, in “Space Systems and Their Interactions with the Earth’s Space Environment,” edited by 
C. Pike and H.B. Garrett, Vol. 71, Progress in Astronautics and Aeronautics, AIAA, 1980. 

Forbes, J.M., Physics of the Mesopause Region, in Solar-Terrestrial Physics; Principles and Theoretical 
Foundations, Ed. By R.L. Carovillano and J.M. Forbes, D. Reidel Publishing Company, 1983. 

Forbes, J.M., Atmospheric Tides, in the Upper Atmosphere:  Data Analysis and Interpretation, W. Dieminger et 
al. [eds.], Springer-Verlag, New York, 97-109, 1996. 

Parish, H.F., Forbes, J.M., and F. Kamalabadi, Analysis of Wave Signatures in the Equatorial Ionosphere, in the 
Upper Mesosphere and Lower Thermosphere:  A Review of Experiment and Theory, edited by R.M. Johnson 
and T.L. Killeen, Geophysical Monograph Series, vol. 87, American Geophysical Union, 1995, pp. 356. 

Forbes, J.M., Tidal and Planetary Waves (A Tutorial), in the Upper Mesosphere and Lower Thermosphere:  A 
Review of Experiment and Theory, edited by R.M. Johnson and T.L. Killeen, Geophysical Monograph Series, 
vol. 87, American Geophysical Union, 1995, pp. 356. 

Hagan, M.E., Forbes, J.M., and A.D. Richmond, Atmospheric Tides, in The Encyclopedia of Atmospheric Sciences, 
ed. By J.R. Holton, J. Pyle, and J.A. Curry, Academic Press, 159-165.  2002.   

Forbes, J.M., Wave Coupling in Terrestrial Planetary Atmospheres, in Atmospheres in the Solar System:  
Comparative Aeronomy, Geophys.  Mong.  130, 171-190, American Geophysical Union, 2002. 

Immel, T. J., G. Crowley, J. M. Forbes, R. S. Nerem and E. K. Sutton, Neutral Composition and Density Effects in 
the October-November 2003 Magnetic Storms, in Midlatitude Ionospheric Dynamics and  Disturbances, 
Geophys. Monogr. Ser., Vol. 181, edited by P.M. Kintner Jr., A.J. Coster, T.J. Fuller-Rowell, A.J. Mannucci, M. 
Mendillo and R. Heelis, 2008. 

Forbes, J.M., Semidiurnal Tide in Earth's Atmosphere, Climate and Weather of the Sun-Earth System, Selected 
Papers from the 2007 Kyoto Symposium, Edited by T. Tsuda, R. Fujii, K. Shibata, and M. A. Geller, Terra 
Scientific Publishing Company, 337-348, 2009. 

Forbes, J.M. (2021), Atmosphere-Ionosphere (A-I) Coupling by Solar and Lunar Tides, in Space Physics and 
Aeronomy, Volume 4, Upper Atmosphere Dynamics and Energetics, Wenbin Wang (Editor), Yongliang Zhang 
(Editor-in-Chief), Larry J. Paxton (Editor-in-Chief), May 2021 American Geophysical Union 560 Pages, ISBN: 
978-1-119-50756-7 

 
Books 

Solar-Terrestrial Physics; Principles and Theoretical Foundations, Ed. By R.L. Carovillano and J.M. Forbes, D. 
Reidel Publishing Company, 1983. 
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History of Funded Research 
Boston College 
Upper Atmosphere Density Data and models, Air Force Geophysics Laboratory, 1 Oct. 75-30 Sept. 78, $166,000 
Structure of the Thermosphere, AFOSR, 1 Feb. 77- 1 Feb. 81, $66,000 
Theoretical Studies of Atmospheric Tides, Naval Research Laboratory, 1 Oct. 77 – 30 Sept. 78, $50,000 
Atmospheric Density Models, Including Tides, Air Force Geophysics Laboratory, 28 March 79 – 28 March 82, 

$173,382 
Tides in the Mesosphere and Lower Thermosphere, NSF/ATM Aeronomy, 15 Oct. 79 – 15 Oct. 81, $92,000 
Dynamical-Chemical Coupling in the Mesosphere and Lower Thermosphere, AFOSR, 1 Feb. 81 – 31 Dec. 83, 

$165,407 
Thermospheric Structure Variations during High Solar and Magnetic Activity Conditions, Air Force Geophysics 

Laboratory, 10 Mar. 82 – 31 Dec. 83, $108,717 
Dynamics of the Stratosphere, Mesosphere, and Lower Thermosphere, NSF/ATM Aeronomy, 1 Apr. 82 – 31 Dec. 

83, $94, 350 
Boston University 
Dynamics of the Stratosphere, Mesosphere, and Lower Thermosphere, (Re-awarded from Boston College), 

NSF/ATM Aeronomy, 1 May 84 – 1 May 85, $35,650 
Structure and Variability of Mesosphere and Lower Thermosphere Densities and Temperature, Air Force 

Geophysics Laboratory (via subcontract from Boston College), $93,783 
Dynamical-Chemical Coupling in the Mesosphere and Lower Thermosphere, (Re-awarded from Boston College), 

AFOSR, 1 May 84 – 31 Dec. 84, $19,326 
Mesosphere and Thermosphere Tides and Related Phenomena, NSF/ATM Aeronomy, 1 July 84 – 30 Sept. 87, 

$211,824 
Global Density Specification in the Lower Thermosphere, Air Force Geophysics Laboratory, 1 June 85 – 1 June 88, 

$192,000 
Electromechanical Feedback Processes in the Ionosphere, AFOSR, 1 Dec. 84 – 31 Nov. 87, $150,360 
Lower Thermosphere Coupling Study, NSF/ATM Aeronomy, 1 Oct. 87 – 30 Sept. 90, $372,975 
Self-Consistent Modelling of the Ionosphere-Thermosphere-Magnetosphere System, AFOSR, 1 Aug. 88 – 31 July 

91, $197,500 
Dynamics of the Antarctic Mesosphere and Lower Thermosphere, NSF Division of Polar Programs, 1 Dec. 89 – 30 

Nov. 91, $79,673 
Upper Atmosphere Neutral and Plasma Density Modeling, Air Force Geophysics Laboratory, 26 Feb. 90 – 26 May 

93, $590,909 
Lower Thermosphere coupling Study, NSF/ATM Aeronomy, 1 Sept. 91 – 31 Aug. 94 ($45,000 residual funds 

transferred to U. Colorado with no-cost extension to 31 May 96), $345,000 
Metallic Ions and Atoms in the Upper Atmosphere, AFOSR, 1 Jan. 92 – 31 Dec. 93, $163,419 
 

University of Colorado 
Planetary Wave Signatures in Upper Atmosphere Density 80-250 Km, Air Force Phillips Laboratory (via 

subcontract from Boston University), 1 Nov. 93 – 31 Dec. 95, $162,734 
Planetary Waves in the Antarctic Mesopause Region, NSF Office of Polar Programs15 Aug 94 – 31 Dec 96, 

$113,433 
Planetary Waves in the Ionosphere, AFOSR, 1 Jan 95 – 31 Dec 97, $173,256 
Operation of the CEDAR Science Steering Committee, NSF/ATM Aeronomy, 1 Jun 94 – 31 May 97, $70,569 
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Advanced Data Assimilation for CEDAR, (R. Akmaev, P.I.; J. Forbes, Co-P.I.), NSF/ATM CEDAR Program, 1 Jan 
96 – 31 Dec 97, $100,592 

Lower Thermosphere Coupling Study, NSF/ATM Aeronomy, 1 Sept 94 – 31 May 96, (Transfer of residual funds 
from B.U.; full amount of award, $390,000 over 1 Sept 91 – 31 Aug 94), $45,000 

Wave-Wave Interactions and Mean Flow Accelerations in the MLT Region, NSF/ATM Aeronomy, 1 Jan 95 – 31 
Dec 98, $304,605 

Natural Oscillations of the Thermosphere-Ionosphere System, NASA/Hq Space Physics Division, 1 May 95 – 30 
Apr 98, $123,178 

Dynamical Influences on Chemistry and Emissions in the MLT Region (funded as continuation of “Natural 
Oscillations of the Thermosphere-Ionosphere system”), NASA/Hq Space Physics Division, 1 May 97 – 30 
Apr 02 (includes 1-year phase-down), $308,054 

Thermospheric Density Variability and Forecast Model Development, (T. Fuller-Rowell, Co-P.I.), U.S. Air Force 
Phillips Laboratory, 1 Jan 96 – 31 Dec 99, $432,154 

Meteorological Influences on the Thermosphere-Ionosphere System, AFOSR (AASERT Award), 1 Jun 96 – 31 May 
99, $114,409 

Data Assimilation for Thermospheric Forecasting, with Application to Satellite Ephemeris Prediction, AFOSR 
(AASERT Award), 1 Jun 97 – 31 May 01, $103,384 

Dynamics of the Mesospheres and Lower Thermospheres of the Arctic and Antarctic, NSF/ATM Aeronomy, 1 May 
98 – 30 Apr 01, $307,829 

Vertical Coupling and Variability in the Tropical Atmosphere/Ionosphere System, AFOSR, 1 Jan 98 – 31 Dec 01 
(with 1-year NC extension), $196,269 

Wave Structures and Vertical Coupling in the Martian Atmosphere, NASA Mars Data Analysis Program, 1 Jun 99 
– 31 May 02, $128,854 

Inter-calibration of Mesosphere/Lower Thermosphere Winds from Space-Based and Ground-Based 
Measurements, NASA JURISS Program, 15 Aug 99 – 14 Aug 02, $48,000 

Tides and Zonal Mean Circulation from Satellite-Based Measurements, NASA Goddard (GSRP-grad student 
support only), 1 Jul 99 – 30 Jun 02, $66,000 

Density Structures in the Thermosphere of Mars:  Assimilative Analyses of MGS Accelerometer and TES Data 
NASA Mars Global Surveyor Data Analysis Program, 1 Sep 01 – 31 Aug 03, $97,000 

Tidal Variability in the Mesosphere and Thermosphere, NSF/ATM Aeronomy, 1 Jan 01 – 31 Dec 03, $320,000 
Planetary-Scale Waves and Ionosphere “Weather”, NASA Goddard (GSRP – grad student support only), 1 Jul 01 – 

30 Jun 04, $70,000 
Space Weather Program: Thermospheric Density and Wind Perturbations during Geomagnetically Disturbred 

Periods, NSF/ATM Aeronomy, 1 Jun 02 - 31 May 07, $400,000 
Density Variations and Other Parameters from UARS Wind Measurements, AFOSR, 1 Mar 03 - 31 Dec 04, 

$92,901 
Numerical Modeling of Wave Coupling Effects on the Mesosphere-Thermosphere, NSF/ATM Aeronomy, 1 Jan 04 

- 31 Dec 08, $585,527 
Gravity Waves and Their Effects on the Mean State and Variability of Mars’ Upper Atmosphere, NASA Mars Data 

Analysis Program, 15 May 04 – 15 May 07, $167,627 
Thermosphere Density Response Characteristics as Derived From CHAMP/SETA Satellite Experiments, NASA 

Goddard (GSRP – grad student support only), 1 Jul 04 – 30 Jun 07, $70,000 
Galilean Moons Environments Modeling for JIMO, JPL, 15 Sep 04 – 15 Feb 05, $75,000 
Thermosphere Density Response to Geomagnetic Storms, AFOSR, 1 Jan 05 – 31 Dec 07, $261,352 
CHAMP Atmospheric Density Estimates (R.S. Nerem, PI, J.M. Forbes, Co-PI), AFRL via Boston College, 15 Dec 

05 – 14 Jul 05, $67,000 
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Mars Upper Atmosphere Density and Wind Variability, JPL Director’s Fund (with Dr. Dong Wu at JPL), 1 Sep 06 
– 31 Jan 08, $67,000 

Tides, Planetary Waves, and Eddy Forcing of the Mean MLT Circulation for the TIMED Science Working Group, 
National Aeronautics and Space Administration, 07 Jan 02 – 31 Dec 08 (with 1-year no-cost extension), 
$2,206,697.00 

Air Force University NanoSAT Program: Distributed Neutral Density, Explorer (DANDE)  (Faculty Co 
Investigator), AFOSR, Phase A, $0.0 

Wave and Mean State Interactions in Mars’ Middle and Upper Atmosphere, Mars Scout Mission “The Great 
Escape”, (Co-Investigator and Deputy Chief Scientist), NASA Planetary Division, Phase A, $20,000 

Space Weather of the Thermosphere from CHAMP and GRACE Accelerometer Measurements (P.I. with Co-P.I. 
Prof. R. Steven Nerem), NSF/ATM-Space Weather Program, 1 Sep 07 – 31 Aug 12, $537,930 

Neutral Atmosphere Density Interdisciplinary Research (NADIR) (P.I., with Co-P.I. T. Fuller-Rowell and 10 Co-
investigators), DoD/AFOSR MURI Program, 12 Aug 2007 – 12 Aug 2012, $7.2M 

Thermosphere Variability due to Wave Coupling from Below, NASA Guest Investigator (TIMED), 1 Jun 08 - 31 
May 11, $304,746  

Wave Interactions in the Atmosphere of Mars, (Co-I; Dr. Y. Moudden is PI), NASA Mars Fundamental Research, 1 
Apr 09 – 31 Mar 12, $253,751  

Ionosphere Response to Recurrent Geomagnetic Activity during Solar Cycles 20-23, NASA Geospace, 1 May 09 – 
30 Apr 12, $313,688  

Mars Thermosphere Density Variability and Empirical Model Development, NASA Mars Data Analysis Program, 1 
May 09 – 30 Apr 10, $50,000 

Atmospheric Tides and their Effects on ITM Dynamics, Composition & Structure, NSF/ATM Aeronomy, 1 Jun 09 
- 31 May 13, $574,785 

USPI-GOCE: Response of the Middle Thermosphere to Forcing from Above and Below (CoPIs: X. Zhang, CU; M. 
Hagan and G.Lu, NCAR) – $1M subcontract to NCAR, NASA/Explorer USPI, 4 Jan 12 - 3 Jan 18, 
$2,076,206  

Electrical Connections and Consequences Within the Earth System (Co-PIs: J. Thayer, CU; V. Pasko, PSU; A. 
Richmond, NCAR; W. Deierling, NCAR) – Subcontracts to NCAR and PSU (total $3M), NSF Frontiers in 
Earth System Dynamics (FESD) Program, 1 Oct 11 - 30 Sep 16, $4.5M 

Heliophysics GI: Planetary Waves (PW), Their Interactions and Manifestations in the Mesosphere and Lower 
Thermosphere (MLT), NASA Heliophysics Guest Investigator Program, 01 May 12 – 30 Apr 16, $409,772  

Mars Thermosphere Density Variability and Empirical Model Development, NASA Mars Data Analysis Program, 
01 May 12 – 30 Apr 15, $371,759        

ICON-CU: Atmospheric tides (PI: J.M. Forbes), NASA through U. Cal Berkeley, 15 Mar 13 – 30 Jun 20, $900,000 
(approximate, pending pre-launch negotiations; launch, first half of 2018) 

CEDAR: Atmosphere-Ionosphere Coupling as Revealed in Global Magnetic Field Perturbations, J.M. Forbes, PI, 
NSF/ATM Aeronomy, 15 May 16 – 14 May 19, $343,509 

Nonlinear Interactions and Complexity in the Atmosphere-Ionosphere System, J.M. Forbes, PI (A. Maute, NCAR, 
M.E. Hagan, USU, Co-I’s), NASA Heliophysics Supporting Research, 15 May 16 – 14 May 19, $599,205 

Wave-Wave Interactions and Upper Atmosphere Variability, NSF/ATM Aeronomy, 1 June 16 – 31 May 2020, 
$595,095 

Lower Thermosphere Science Using a New Meteor Radar at McMurdo, S.E. Palo, PI; J.M. Forbes, Co-PI, NSF 
Polar Programs, 01 Oct 16 – 30 Sep 21, $1,012,212 

Spatial-Temporal Variability of Mars’ Upper Atmosphere and Consequences for Aerobraking Predictions, J.M. 
Forbes, PI, NASA Mars Data Analysis Program, 15 May 16 – 14 May 20, $557,329 

AWE­CU: Global Variability of Mesopause Gravity Waves, J.M. Forbes, PI, NASA through Utah State University, 
03 Apr 17 – 30 Oct 24, $1,182,112  


