Work Address:

National Center for Atmospheric Research
Boulder, CO 80307-3000

(303) 497-1537

hagan@ucar.edu

Curriculum Vitae
Maura E. Hagan
12 May 2015

Home Address:

2407 Briarwood Dr.
Boulder, CO 80305
(303) 499-6371

August, 1992
-- present

March, 2013
-- August, 2013

August, 2008
-- September, 2013

August, 2005
-- May, 2010

July, 2004
-- August, 2005

June, 1986
--August, 1992
01886.

August, 1990
-- June, 1991

September,1983
--August, 1986

January, 1977
--July, 1983

Physics of the upper atmosphere including: chemical/dynamical coupling between the lower,
middle, and upper atmosphere; atmospheric tides and waves; electrodynamic coupling between

maura.e.hagan@gmail.com

Professional Experience

Scientist, High Altitude Observatory, National Center for
Atmospheric Research; promoted to Senior Scientist in 2003.

Interim Director, National Center for Atmospheric Research,
Boulder, Colorado.

Deputy Director, National Center for Atmospheric Research,
Boulder, Colorado.

Director, Advanced Study Program, National Center for
Atmospheric Research.

Acting Director, Advanced Study Program, National Center
for Atmospheric Research.

Research Staff Member, Massachusetts Institute of Technology,
Haystack Observatory, Westford, Massachusetts
Visiting Scientist, National Center for Atmospheric Research,

Boulder, Colorado 80307-3000.

Research Assistant, Department of Physics, Boston College,
Chestnut Hill, Massachusetts 02167.

Research Analyst, Space Data Analysis Laboratory, Boston College,
Chestnut Hill, Massachusetts 02167.

Research Interests



ionospheric plasma and the neutral thermosphere. The effects of global change, meteorological
disturbances, and space weather on the middle and upper atmosphere.

Education

Ph.D. in Physics, 1987, Boston College, Chestnut Hill, Massachusetts. Dissertation entitled
“Solar Cycle Variability of Exospheric Temperature.”

M.S. in Physics, 1980, Boston College, Chestnut Hill, Massachusetts.
B.A. in Physics, 1975, Emmanuel College, Boston, Massachusetts.

Honors

American Geophysical Union Space Physics and Aeronomy Marcel Nicolet Lecturer, Fall
Meeting of the American Geophysical Union, 2014

Outstanding Accomplishment Award for Mentoring, University Corporation for Atmospheric
Research, 2013

Robert A. Jenkins Memorial Lecturer, University of Wyoming Undergraduate Research Day,
2012

Fellow, American Geophysical Union, 2011
Fellow, American Meteorological Society, 2011

NASA Group Achievement Award, Thermosphere Ionosphere Mesosphere Energetics and
Dynamics (TIMED) Satellite Team Member, 2008

Michael J. Buonsanto Memorial Lecturer, Massachusetts Institute of Technology, Haystack
Observatory, 2008

NASA Group Achievement Award, Upper Atmosphere Research Satellite (UARS) Team
Member, 2006

NSF Coupling Energetics and Dynamics of Atmospheric Regions (CEDAR) Prize Lecturer,
2004

Nominee, Australian Institute of Physics Women in Physics Lecture Series, 1998

Young Careerist Award, Massachusetts Business and Professional Women's Organization, 1983

Service on Boards and Committees

Member, Board on Atmospheric Sciences and Climate (BASC) of the National Academies,
September 2014 to present

Member, NSF CEDAR Science Steering Committee, June 1997 to June 2000, and September
2014 to present

Member, International Council for Sciences (ICSU) Scientific Committee on Solar-Terrestrial
Physics (SCOSTEP) Visiting Scholars Subcommittee, April 2014 to present

Acting Chair, NSF Geospace Sciences Committee of Visitors, June 2014



Member, American Geophysical Union (AGU) Space Physics and Aeronomy (SPA) Advocacy
Committee, July 2013 to July 2014

Member, Association of Universities for Research in Astronomy (AURA) Solar Observatory
Council (SOC), July 2013 to present

Member, American Meteorological Society Awards Nominating Committee, January 2013 to
present

Member, American Geophysical Union Space Physics and Aeronomy Fellows Committee,
December 2012 to present

Member, Science Committee of the NASA Advisory Council and Chair of the Heliophysics
Subcommittee, May 2012 to April 2015

Member, Wyoming Experimental Program to Stimulate Competitive Research (EPSCoR)
Governing Committee, August 2011 to present

Member, UCAR Community Advisory Committee for the National Center for Environmental
Prediction (NCEP), July 2011 to June 2012

Member, NASA Living with a Star (LWS) Steering Committee for the Heliophysics
Postdoctoral Fellowship Program, 2009 to 2012

Member, National Research Council Committee on Solar and Space Physics (CSSP), November
2007 to 2011

Chair, NSF Advanced Modular Incoherent Scatter Radar (AMISR) Review Panel, March 2007
and March 2008

Member, American Geophysical Union Journal of Geophysical Research Editors Search
Committee, March 2006 to 2009

Affiliate Faculty Member, Physics Department, Colorado State University, September 2003 to
2008

Member, Atmospheric Coupling Working Group, Climate and Weather of the Sun-Earth System
(CAWSES), Scientific Committee on Solar-Terrestrial Physics (SCOSTEP), International
Council of Scientific Unions, April 2004 to 2007

Member, NSF Upper Atmosphere Facilities (UAF) Review Panel, September 2003 to June 2004

Member, NASA Geospace Management Operations Working Group (GMOWG) April 2003 to
December 2007

Member, Atmosphere-lonosphere-Magnetosphere Panel for the Solar and Space Physics
Community Assessment and Strategy for the Future, September 2001 to September 2002

Scientific Discipline Representative, Scientific Committee on Solar-Terrestrial Physics
(SCOSTEP), International Council of Scientific Unions, August 1999 to November 2007

Member, NCAR Significant Opportunities in Atmospheric and Related Sciences (SOARS)
Steering Committee, September 1996 to May 2001

Co-chair, SCOSTEP Planetary Scale Mesopause Observing System (PSMOS) Steering
Committee, July 1996 to December 2002



Member, National Research Council Committee on Solar Terrestrial Research (CSTR),
September 1996 to June 2000

Member, NASA Ionosphere-Thermosphere-Mesosphere Management Operations Working
Group (ITM MOWG) 1995-1996

Other Service

Guest Editor, Journal of Atmospheric and Solar-Terrestrial Physics, Special Issue on the
Ionosphere/Thermosphere, February 2008 to March 2010

Guest Lectures, Aerospace Environment Graduate Course, Department of Aerospace Egineering
Sciences, University of Colorado, February and April, 2008.

Member, Program Organizing Committee, International Symposium on Climate And Weather of
the Sun-Earth System (CAWSES), Kyoto, Japan on October 23-27, 2007

Lecturer, International Advanced School on Space Weather, The Abdus Salam International
Centre for Theoretical Physics, Trieste Italy, May 2006

Co-Investigator, NASA Thermosphere-Ionosphere-Mesosphere Energetics and Dynamics
(TIMED) Tides, Planetary Waves and Eddy Forcing of the Mean Mesosphere and Lower
Thermosphere Circulation interdisciplinary science (IDS) investigation, May 1998 to 2010

NCAR Resource Member, UCAR University Relations Committee, October 1997 to October
2000

Associate Editor, Geophysical Research Letters, December 1993 to June 1997
Project Leader, NSF CEDAR Coordinated Analysis of the Thermosphere, 1990 to 1994

Referee for Journal of Geophysical Research-Space Physics, Journal of Geophysical Research-
Atmospheres, Journal of Atmospheric and Terrestrial Physics, Journal of the Atmospheric
Sciences, Planetary and Space Science, Geophysical Research Letters, Annales Geophysicae,
Earth Planets and Space

NSF, NOAA, NASA, and AFOSR Reviewer

Refereed Journal Publications

Maute, A., M. E. Hagan, V. Yudin, H.-L. Liu, E. Yizengaw, Causes of the longitudinal
differences in the equatorial vertical ExB drift during the 2013 SSW period as simulated by the
TIME-GCM, J. Geophys. Res., in revision, May 2015.

Hagan, M. E., Hiusler, K., G. Lu, J. M. Forbes, and X. Zhang (2015), Upper thermospheric
responses to forcing from above and below during April 1-10, 2010, J. Geophys. Res. Space
Physics, 120, doi:10.1002/2014JA020706.

Hausler, 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, 119, doi:10.1002/2014JA020579.

Lu, G., M. Hagan, K. Héusler, E. Doornbos, S. Bruinsma, B. J. Anderson, and H. Korth (2015),
Global ionospheric and thermospheric response to the 5 April 2010 geomagnetic storm: An
integrated data-model investigation, J. Geophys. Res. Space Physics, 119, 10,358-



10,375, do1:10.1002/2014JA020555.

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

Hausler, K., M. E. Hagan, A. J. G. Baumgaertner, A. Maute, G. Lu, E. Doornbos, S. Bruinsma, J.
M. Forbes, and F. Gasperini (2014), Improved short-term variability in the thermosphere-
ionosphere-mesosphere-electrodynamics general circulation model, J. Geophys. Res., doi:
10.1002/2014JA020006.

Jones Jr., M., 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., doi:
10.1002/2013JA019744.

Maute, A., M. E. Hagan, A. D. Richmond, and R. G. Roble (2014), TIME-GCM study of the
ionospheric equatorial vertical drift changes during the 2006 Stratospheric Sudden Warming, J.
Geophys. Res., doi: 10.1002/2013JA019490.

Jones Jr., M., 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.,
doi: 10.1002/jgra.50257.

Pedatella, N., M. E. Hagan, and A. Maute (2012), The comparative importance of DE3, SE2, and
SPW4 on the generation of wavenumber-4 longitude structures in the low-latitude ionosphere,
Geophys. Res. Lett.,doi:10.1029/2012GL053643.

Sakazaki, T., M. Fujiwara, X. Zhang, M. E. Hagan, and J. M. Forbes (2012), Diurnal tides in the
troposphere to lower mesosphere as deduced with TIMED/SABER satellite data and six global
reanalysis data sets, J. Geophys. Res., d0i:10.1029/2011JD017117.

Pedatella, N., H.-L. Liu, and M. E. Hagan (2012), Day-today migrating and nonmigrating tidal
variability due to the six-day planetary wave, J. Geophys. Res., 117, A06301,
doi:10.1029/2012JA017581.

Zhang, X., J. M. Forbes, and M. E. Hagan (2011), Seasonal-latitudinal variation of the eastward
propagating diurnal tide with zonal wavenumber 3, J. Atmos. Solar Terr. Phys.,
10.1016/j.jastp.2011.03.005.

Chang, L. C., W. E. Ward, S. E. Palo, J. Du, D. Y. Wang; H.-L. Liu, M. E. Hagan, Y.
Portnyagin, J. Oberheide, L. P. Goncharenko, T. Nakamura, P. Hoffmann, W. Singer, P. P.
Batista, B. Clemesha, A. H. Manson; D. M. Riggin, C.-Y. She. T. Tsuda, T. Yuan (2010)
Comparison of diurnal tide in models and ground-based observations during the 2005 Equinox
CAWSES Tidal Campaign, J. Atmos. Solar Terr. Phys., doi:10.1016/j.jastp.2010.12.010.

Ma,R.,J. Xu, W. Wang, J. Lei, H.-L. Liu, A. Maute, and M. E. Hagan (2010), Variations of the
nighttime thermospheric mass density at low and middle latitudes, J. Geophys. Res.,
doi:10.1029/ 2010JA015784.

Liu, H.-L., B. T. Foster, M. E. Hagan, J. M. Mclnerney, A. Maute, L. Qian, A. D. Richmond, R.
G. Roble, S. C. Solomon, R. R. Garcia, D. Kinnison, D. R. Marsh, A. K. Smith, J. Richter, F.
Sassi, and J. Oberheide (2010), Thermosphere extension of the Whole Atmosphere Community
Climate Model, J. Geophys. Res., doi:10.1029/2010JA015586.

Zhang, X., J. M. Forbes, and M. E. Hagan (2010), Longitudinal variation of tides in the MLT



region: Part 1, Tides driven by troposphere net radiative heating, J. Geophys. Res.,
doi:10.1029/2009JA014897.

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

England, S. L., T. J. Immel, J. D. Huba, M. E. Hagan, A. Maute, and R. DeMajistre (2010),
Modeling of multiple effects of atmospheric tides on the ionosphere: an examination of possible

coupling mechanisms responsible for the longitudinal structure of the equatorial ionosphere, J.
Geophys. Res., 115, A05308, doi:10.1029/2009JA014894.

Héusler, K., H. Liihr, M. E. Hagan, A. Maute, and R. G. Roble (2010), Nonmigrating tidal
signals in the thermospheric zonal wind as seen by CHAMP and TIME-GCM, J. Geophys. Res.,
115,D00108, doi:10.1029/2009JD012394.

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

Hagan, M. E., , A. Maute, and R. G. Roble (2009), Tropospheric tidal effects on the middle and
upper atmosphere, J. Geophys. Res., 114, A01302, doi:10.1029/2008JA013637.

Wu, Q.,D. A. Ortland, T. L. Killeen, R. G. Roble, M. E. Hagan, H.-L. Liu, S. C. Solomon, J. Xu,
W. R. Skinner, and R. J. Niciejewski (2008), Global distribution and interannual variations of

mesospheric and lower thermospheric neutral wind diurnal tide: 1. Migrating tide, J. Geophys.
Res., 113, A05308, doi:10.1029/2007JA012542.

Wu, Q.,D. A. Ortland, T. L. Killeen, R. G. Roble, M. E. Hagan, H.-L. Liu, S. C. Solomon, J. Xu,
W. R. Skinner, R. J. Niciejewski (2008), Global Distribution and Inter-annual Variations of

Mesospheric and Lower Thermospheric Neutral Wind Diurnal Tide. Part 2: Nonmigrating Tide
J. Geophys. Res., doi:10.1029/2007JA012543.

Zeng, Z., W. Randel, S. Sokolovskiy, C. Deser, Y.-H. Kuo, M. Hagan, J. Du, and W. Ward
(2008), Detection of Migrating Diurnal Tide in the Tropical Middle Atmosphere using the
Challenging Minisatellite Payload Radio Occultation Data, J. Geophys. Res.,
doi:10.1029/2007JD008725.

Hagan, M. E., A. 1., Maute, R. G. Roble, A. D. Richmond, T. J. Immel, and S. L. England
(2007), Connections between deep tropical clouds and the Earth’s ionosphere, Geophys. Res.
Lett., 34,1.20109, doi:10.1029/2007GL030142.

Liu, H.-L., T. Li, C.-Y. She, J. Oberheide, Q. Wu, M. E. Hagan, J. Xu, R. G. Roble, M. G.
Mlynczak, and J. M. Russell III (2007), Comparative study of short term tidal variability, J.
Geophys. Res., 112, D18108, doi:10.1029/2007JD008542.

Oberheide, J., Q. Wu, T. L. Killeen, M. E. Hagan, and R. G. Roble (2007), A Climatology of
semidiurnal nonmigrating tides from TIMED Doppler Interferometer wind data, J. Atmos. Solar
Terr. Phys.,doi:10.1016/j.jastp.2007.05.010.

Lin, C. H., W. Wang, M. E. Hagan, C. C. Hsiao, T. J. Immel, M. L. Hsu, J. Y. Liu, L. J. Paxton,
T. W. Fang, and C. H. Liu (2007), Plausible effect of atmospheric tides on the equatorial



ionosphere observed by the FORMOSAT-3/COSMIC: Three-dimensional electron density
structures, Geophys. Res. Lett.,34,1.11112,do1:10.1029/2007GL029265.

Chang L., S. Palo, M. Hagan, J. Richter, R. Garcia, D. Riggin, and D. Fritts (2007), Structure of
the migrating diurnal tide in the Whole Atmosphere Community Climate Model (WACCM),
Adv. Space Res, doi:10.1016/j.asr.2007.03.035.

Forbes, J. M., X. Zhang, and M. E. Hagan (2007), 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( 8), 1347-1350.

England, S. L., T.J. Immel, E. Sagawa, S. B. Henderson, M. E. Hagan, S. B. Mende, H. U. Frey,
C. M. Swenson, and L. J. Paxton (2006), Effect of atmospheric tides on the morphology of the

quiet time, postsunset equatorial ionospheric anomaly, J. Geophys. Res., 111, A10S19,
doi:10.1029/2006JA011795.

Immel, T.J., E. Sagawa, S. L. England, S. B. Henderson, M. E. Hagan, S. B. Mende, H. U. Frey,
C. M. Swenson, and L. J. Paxton (2006), The control of equatorial ionospheric morphology by
atmospheric tides, Geophys. Res. Lett., 33 (15), doi:10.1029/2006GL026161.

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

Murphy, D. J., J. M. Forbes, R. L. Walterscheid, M. E. Hagan, S. K. Avery, T. Aso, G.J. Fraser,
D. C. Fritts, M. J. Jarvis, A. J. McDonald, D. M. Riggin, M. Tsutsumi and R. A. Vincent
(2006), A Climatology of Tides in the Antarctic Mesosphere and Lower Thermosphere, J.
Geophys. Res., 111,D23104, doi:10.1029/2005JD006803.

Balan, N., S. Kawamura, T. Nakamura, M. Yamamoto, S. Fukao, W. L. Oliver, M. E. Hagan, A.
D. Aylward, and H. Alleyne (2006), Simultaneous mesosphere-lower thermosphere and

thermospheric F region observations using middle and upper atmosphere radar, J. Geophys.
Res., 111, A10S17, doi:10.1029/2005JA011487.

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

Oberheide, J., Q. Wu, T. L. Killeen, M. E. Hagan, and R. G. Roble (2006), Diurnal nonmigrating
tides from TIMED Doppler Interferometer wind data: Monthly climatologies and seasonal
variations, J. Geophys. Res., 111, A10S03, doi:10.1029/2005JA011491.

T. Yuan, C. Y. She, M. E. Hagan, T. Li, K. Arnold, T. D. Kawahara, B. P. Williams, P. E. Acott,
J. D. Vance, D. A. Krueger, and R.G. Roble (2006), Seasonal variations of diurnal tidal-period
perturbations in mesopause region temperature zonal and meridional winds above Fort Collins,
CO (40.6°N, 105°W), J. Geophys. Res ., 111, D06103, doi:10.1029/2004JD005486.

Oberheide, J., Q. Wu, D. A. Ortland, T. L. Killeen, M. E. Hagan, R. G. Roble, R. J. Niciejewski,
and W. R. Skinner (2005), Nonmigrating diurnal tides as measured by the TIMED doppler
interferometer:  Preliminary  results, Adv. Space Res., 35, 1911-1917, doi:
10.1016/j.asr.2005.01.063.



She, C. Y., L. Tao Li, R. L. Collins, T. Yuan, B. P. Williams, T. Kawahara, J. D. Vance, P.
Acott, D. A. Krueger, H. Liu, and M. E. Hagan (2004), Tidal perturbations and variability in

mesopause region over Fort Collins, CO (41°N, 105°W): continuous multi-day temperature and
wind lidar observations, Geophys. Res. Lett., 31(24),1.24111, doi: 10.1029/2004GL021165.

Lieberman, R. S., J. Oberheide , M. E. Hagan, E. E. Remsberg and L. L. Gordley (2004),
Variability of diurnal tides and planetary waves during November 1978-May 1979, J. Atmos.
Solar Terr. Phys., 66, 517-528, d0i:10.1016/j jastp.2004.01.006.

Manson, A. H., C. Meek, M. E. Hagan, X. Zhang, and Y. Luo (2004), Global distributions of
diurnal and semi-diurnal tides: Observations from HRDI-UARS of the MLT region and
comparisons with GSWM-02 (migrating, mon-migrating components), Ann. Geophys., 22,
1529-1548.

Forbes, J. M., M. E. Hagan, S. Miyahara, Y. Miyoshi, and X. Zhang (2003), Diurnal
nonmigrating tides in the tropical lower thermosphere, Earth Planets Space, 55(7),419-426.

Oberheide, J., M. E. Hagan, R. G. Roble, and O. Gusev (2003), A global view of tidal
temperature  perturbations above the mesopause: Preliminary model/observation
intercomparison, Adv. Space Res, 32(5) , 857-862.

Murphy, D. J., M. Tsutsumi, D. M. Riggin, G. O. L. Jones, R. A. Vincent, M. E. Hagan, and S.
K. Avery (2003), Observation of a nonmigrating component of the semidiurnal tide over
Antarctica, J. Geophys. Res., 108(D8), 4241, doi:10.1029/2002JD003077.

Oberheide, J., M. E. Hagan, and R. G. Roble (2003), Tidal signatures and aliasing in temperature
data from slowly precessing satellites, J. Geophys. Res., 108(A2), 1055,
doi:10.1029/2002JA009585; correction (2003), 108(A5), 1213, doi:10.1029/2003JA009967.

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

Oberheide, J., M. E. Hagan, R. G. Roble, and D. Offermann (2002), The sources of nonmigrating
tides in the tropical middle atmosphere, J. Geophys. Res., 107(D21), 4567, doi:10.1029/
2002JD002220.

Hagan, M. E. and J. M. Forbes (2002), 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.

She, C. Y., S. Chen, B. P. Williams, Z. Hu, D. A. Krueger, and M. E. Hagan (2002), Tides in the
mesopause region over Fort Collins, CO (41°N, 105°W) based on lidar temperature observations
covering full diurnal cycles, J. Geophys. Res., 107 (D18), 4350, doi:10.1029/2001JD001189.

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

Mitchell, N. J., D. Pancheva, H. R. Middleton, and M. E. Hagan (2002), Mean winds and tides in
the Arctic mesosphere and lower thermosphere, J. Geophys. Res., 107(Al),
10.1029/2001JA900127.



Manson, A., C. Meek, M. Hagan, J. Koshyk, S. Franke, D. Fritts, C. Hall, W. Hocking, K.
Igarashi, J. MacDougall, D. Riggin, and R. Vincent (2002), Seasonal Variations of the Semi-
Diurnal and Diurnal Tides in the MLT: Multi-Year MF Radar Observations from 2-70 N,
Modelled Tides (GSWM, CMAM), Ann. Geophys., 20, 661-677.

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

Kaufmann, M., O. A. Gusev, K. U. Grossmann, R. G. Roble, M. E. Hagan, C. Hartsough, and A.
A. Kutepov (2002), The vertical and horizontal distribution of CO, densities in the upper

mesosphere and lower thermosphere as measured by CRISTA, J. Geophys. Res., 107(D23),
8182, 10.1029/ 2001JD000704.

Hagan, M. E., R. G. Roble, C. Hartsough, J. Oberheide, and M. Jarisch (2002), The dynamics of
the middle atmosphere during CRISTA-2 as simulated by the NCAR TIME-GCM, J. Geophys.
Res., 107(D23), 8181, 10.1029/2001JD000679.

Pancheva, D., N. J. Mitchell, M. E. Hagan, A. H. Manson, C. E. Meek, Yi Luo, Ch. Jacobi, D.
Kuerschner, R. R. Clark, W. K. Hocking, J. MacDougall, G. O. L. Jones, R. A. Vincent, [. M.
Reid, W. Singer, K. Igarashi, G. I. Fraser, T. Nakamura, T. Tsuda, Yu. Portnyagin, E.
Merzlyakov, A. N. Fahrutdinova, A. M. Stephanov, L. M. G. Poole, S. B. Malinga, B. L.
Kashcheyev, and A. N. Oleynikov (2002), Global scale tidal structure during the PSMOS
campaign of June-August 1999 and comparisons with the global-scale wave model, J. Atmos.
Solar Terr. Phys., 64, 1011-1035.

Hagan, M. E. and R. G. Roble (2001), Modeling diurnal tidal variability with the NCAR TIME-
GCM, J. Geophys. Res., 106,24 ,869-24 882.

Hagan, M. E., R. G. Roble, and J. Hackney (2001), Migrating thermospheric tides, J. Geophys.
Res., 106,12739-12752.

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

Preusse, P., S. D. Eckermann, J. Oberheide, M. E. Hagan (2001), and D. Offermann, Modulation
of gravity waves by tides as seen in CRISTA temperatures, Adv. Space Res., 27, 1773-1778.

Forbes, J. M. and M. E. Hagan (2000), The diurnal Kelvin wave in the atmosphere of Mars:
Toward an understanding of MGS accelerometer data, Geophys. Res. Lett., 27,3563-3566.

Oberheide, J., M. E. Hagan, W. E. Ward, M. Reise, and D. Offermann (2000), Modeling the
diurnal tide for the CRISTA 1 time period, J. Geophys. Res., 105, 24917-24929.

Mlynczak, M., R. Garcia, R. G. Roble, and M. E. Hagan (2000), Solar energy deposition rates in
the mesosphere derived from airglow measurements: Implications for the ozone model deficit
problem, J. Geophys. Res., 105, 17,527-17,538.

Hagan, M. E. (2000), Atmospheric tidal propagation across the stratopause, Atmospheric Science
Across the Stratopause, AGU Monograph, 177-190.

Liu, H.-L., M. E. Hagan, and R. G. Roble (2000), Local mean state changes due to gravity wave
breaking modulated by the diurnal tide, J. Geophys. Res., 105, 12381-12396.



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

Palo, S. E., R. G. Roble, and M. E. Hagan (1999), Middle atmosphere effects of the quasi-two-
day wave determined from a general circulation model, Earth, Planets, and Space, 51, 629-647.

Manson, A. H., C. E. Meek, M. Hagan, C. Hall, W. Hocking, J. MacDougall, S.J. Franke, D
Riggin, D.C. Fritts, R. A. Vincent, and M. D. Burrage (1999), Seasonal variations of the semi-
diurnal and diurnal tides in the MLT: Multi-year MF radar observations from 2 to 70°N and the
GSWM tidal model, J. Atmos. Solar Terr. Phys., 61, 809-828.

Hagan, M. E., M. D. Burrage, J. M. Forbes, J. Hackney, W. J. Randel, and X. Zhang (1999),
GSWM-98: Results for migrating solar tides, J. Geophys. Res., 104,6813-6828.

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

Palo, S. E., R. G. Roble, and M. E. Hagan, TIME-GCM results for the quasi-two-day wave,
Geophys. Res. Lett., 25, 3783-3786, 1998.

Liu, H-L., and M. E. Hagan, Local heating/cooling of the mesosphere due to gravity wave and
tidal coupling, Geophys. Res. Lett, 25, 2941-2944, 1998.

Meriwether, J. W., X. Gao, K. Beissner, S., Collins, V. B. Wickwar, T. Wilkerson, and M. E.
Hagan, Observed coupling of the mesosphere inversion layer to the thermal tidal structure,
Geophys. Res. Lett, 25, 1479-1482, 1998.

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

Geller, M. A., V. A. Yudin, B. V. Khattatov, and M. E. Hagan, Modeling the diurnal tide with
dissipation derived from UARS/HRDI Measurements, Ann. Geophys., 15, 1198-1204, 1997.

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

Palo, S. E., M. E. Hagan, C. E. Meek, R. A. Vincent, M. D. Burrage, C. McLandress, S. J.
Franke, W. Ward, R. R. Clark, P. Hoffmann, R. Johnson, D. Kuerscher, A. H. Manson, D.
Murphy, T. Nakamura, Yu. I. Portnyagin, J. E. Salah, R. Schminder, W. Singer, T. Tsuda, T. S.
Virdi, Q. Zhou, An intercomparison between the GSWM, UARS and ground-based
observations: A case study in January 1993, Ann. Geophys., 15, 1123-1141, 1997.

Hagan, M. E., J. L. Chang, and S. K. Avery, GSWM estimates of non-migrating tidal effects, J.
Geophys. Res., 102,16,439-16,452,1997.

Stening, R. J., J. M. Forbes, M. E. Hagan, and A. D. Richmond, Experiments with a lunar
atmospheric tidal model, J. Geophys. Res., 102, 13,465-13,471, 1997.

Yu, J.,R. States, S. J. Franke, C. S. Gardner and M. E. Hagan, Observations of tidal temperatures

and wind perturbations in the mesopause region above Urbana, IL (40°N, 88°W), Geophys. Res.
Lett., 24, 1207-1210, 1997.

Hagan, M. E., Comparative effects of migrating solar sources on tidal signatures in the middle
and upper atmosphere, J. Geophys. Res., 101,21,213-21,222,1996.



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

Meek, C. E., A. H. Manson, S. J. Franke, W. Singer, P. Hoffmann, R.R. Clark, T. Tsuda, T.
Nakamura, M. Tsutsumi, M. Hagan, D.C. Fritts, J. Isler, and Yu. I. Portnyagin, Global study of
northern hemisphere quasi 2-day wave events in the summers of 1992 and 1991, J. Atmos. Terr.
Phys., 58, 1401-1411, 1996.

Hagan, M. E., and J. E. Salah, Upper thermospheric variability over Millstone Hill during the
LTCS-2 and LTCS-6 campaigns, J.Geophys. Res., 100,23,769-23,777, 1995.

Burrage, M. D., M. E. Hagan, W. R. Skinner, D. L. Wu, and P. B. Hays, Long-term variability in
the solar diurnal tide observed by HRDI and simulated by the GSWM, Geophys. Res. Lett., 22,
2641-2644,1995.

Hagan, M. E., Thermospheric connections, Rev. Geophys., Supplement, 729-735, 1995.

Richards, P. G., D. G. Torr, M. E. Hagan, and M. J. Buonsanto, A new algorithm for improved
ionospheric electron density modeling, Geophys. Res. Lett., 22, 1385-1388, 1995.

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

Forbes, J. M., M. E. Hagan, S. Miyahara, F. Vial, A. Manson, and Yu. I. Portnyagin, Quasi 16-
day oscillation in the mesosphere and lower thermosphere, J. Geophys. Res., 100, 9149-9163,
1995.

Hedin, A. E., M. J. Buonsanto, M. Codrescu, M.-L.. Duboin, C. G. Fesen, M. E. Hagan, K. L.
Miller, and D. P. Sipler, Solar activity variations in mid-latitude thermospheric meridional
winds, J. Geophys. Res., 99, 17,601-17,608, 1994.

Hagan, M. E., J. M. Forbes, and F. Vial, A numerical investigation of the propagation of the
quasi 2-day wave into the lower thermosphere, J. Geophys. Res., 98, 23,193-23,205, 1993.

Buonsanto, M. J., M. E. Hagan, J. E. Salah, and B. G. Fejer, Solar cycle and seasonal variations
in F region electrodynamics at Millstone Hill, J. Geophys. Res, 98.,15,677-15,683, 1993.

Hagan, M. E., Quiet-time upper thermospheric winds over Millstone Hill between 1984 and
1990, J. Geophys. Res., 98,3731-3739, 1993.

Fesen, C. G., M. E. Hagan, C. A. Tepley, and R. G. Roble, Coupling between the lower and
upper atmosphere during LTCS-1, J. Geophys. Res., 98, 1545-1558, 1993.

Hagan, M. E., F. Vial, and J. M. Forbes, Evidence of variability in upward propagating
semidiurnal tides due to effects of QBO in the lower atmosphere, J. Atmos. Terr. Phys., 54,
1465- 1474, 1992.

Hagan, M. E., C. A. Barth, W. K. Tobiska, A. H. Manson, R. A. Vincent, M. J. Buonsanto, R. G.
Burnside, and V. B. Wickwar, Observations of upper atmospheric weather during solar
minimum winter, J. Geophys. Res., 97,4163-4176, 1992.

Sipler, D. P., M. E. Hagan, M. Zipf and M. A. Biondi, Combined optical and radar wind
measurements in the F-region over Millstone Hill, J. Geophys. Res., 96, 21,255-21,262, 1991.



Oliver, W. L., and M. E. Hagan, Simulation of a gravity wave over the middle and upper
atmospheric radar, J. Geophys. Res., 96,9793-9800, 1991.

Hagan, M. E., and D. P. Sipler, Combined incoherent scatter and Fabry-Perot interferometer
measurements of frictional heating effects over Millstone Hill during March 7-10, 1989, J.
Geophys. Res., 96, 289-296, 1991.

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.

Hagan, M. E., and J. E. Salah, Effects of geomagnetic activity in the winter thermosphere, 1.
Magnetically undisturbed conditions, J.Geophys. Res., 93, 9927-9935, 1988.

Hagan, M. E., Effects of geomagnetic activity in the winter thermosphere, 2. Magnetically
disturbed conditions, J. Geophys. Res., 93, 9937-9944, 1988.

Forbes, J. M. and M. E. Hagan, Diurnal propagating tide in the presence of mean winds and
dissipation: a numerical investigation, Planet. Space Sci., 36, 579-590, 1988.

Hagan, M. E. and W. L. Oliver, Solar cycle variability of exospheric temperature at Millstone
Hill between 1970 and 1980, J. Geophys. Res., 90, 12,265-12,270, 1985.

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.

Forbes, J. M. and M. E. Hagan, Thermospheric extensions of the classical expansion functions
for semidiurnal tides, J. Geophys. Res., 87, 5253-5259, 1982.

Forbes, J.M. and M. E. Hagan, Tidal dynamics and composition variations in the thermosphere,
J. Geophys. Res., 85, 3401-3406, 1980.

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.

Other Publications

Oberheide, J., Hagan, M. E., Richmond, A. D., Forbes, J. M. (2015) Atmospheric Tides,
Encyclopedia of Atmospheric Sciences, 2nd edition, Vol 2, pp. 287-297, Academic Press.

Hagan, M. E., Héusler, K., A. Maute, and G. Lu (2014), Challenges in forecasting the quiescent
thermosphere-ionosphere variability that underlies responses to extreme space weather events,
Scientific Challenges of Thermosphere-lonosphere Forecasting Technical Interchange Meeting,
October 21-23, 2014, Jet Propulsion Laboratory, National Aeronautics and Space
Administration, Pasadena, California, http://hdl.handle.net/2014/45108.

A Change in the Atmosphere, Professor Jeffrey Forbes and Dr. Maura Hagan (2014)
International Innovation, pp. 64—67, Research Media Ltd.

Maute, T. J., M. E. Hagan, and R. G. Roble (2012) Dynamical Coupling during the 2006
Stratospheric Sudden Warming as simulated by TIME-GCM, SCOSTEP Climate and Weather
for Sun-Earth System (CAWSES) — II, TG4 Newsletter, Vol. 8, pp. 6-7, April.

Immel, T. J., S. B. Mende, M. E. Hagan, P. M. Kintner, and S. L. England, Evidence of
Tropospheric Effects on the Ionosphere (2009) EOS, Transactions, American Geophysical
Union, 90 (7), pp. 69-70.



Hagan, M. E., J. M. Forbes, and A. D. Richmond (2002) Atmospheric Tides, Encyclopedia of
Atmospheric Sciences, Academic Press.

Hagan, M. E. (2000) PSMOS Science Highlight: Global Scale Tidal Variability, CEDAR Post,
September.

Hagan, M. E. (2002) Mesosphere, McGraw-Hill Encyclopedia of Science & Technology, vol. 9,
August.

Avery, S. K., M. E. Hagan, C. Williams, and J. Chang (1995) The non-migrating diurnal tide in
the upper atmosphere as described by a linearized model, Proceedings of the International
Symposium on Equatorial Aeronomy, March 1995, Bali, Indonesia.

Hagan, M. E., J. M. Forbes, and F. Vial (1995) An updated model of migrating tides in the
middle atmosphere: Initial results and measurement comparisons, Proceedings of the Wind
Observations in the Middle Atmosphere Workshop, CNES Headquarters, November 1994,
Paris, France.

Hagan M. E., M. Biondi, G. Crowley, J. Thayer, A. Aruliah, M. J. Buonsanto, R. Crickmore, M-
L. Duboin, B. Fejer, C. Fesen, S. Fukao, A.Hedin, R. Niciejewski, W. Oliver, and D. Sipler
(1991) Coordinated Analysis of the Thermosphere: A CEDAR/CAT Status Report, Haystack
Observatory.

Hagan, M. E. (1986) Solar Cycle Variability of Exospheric Temperature, Ph.D. Thesis,
Department of Physics, Boston College, Chestnut Hill, Massachusetts.

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

Hagan, M. E. (1980) Tides in the Presence of Friction and Rotation: An f-plane Approximation,
M.S. Thesis, Department of Physics, Boston College, Chestnut Hill, Massachusetts.

First and Sole Authored Scientific Presentations

Dynamical Connections between Meteorological and Space Weather via Thermal Atmospheric
Tides Challenges in Forecasting the Quiescent Thermosphere-lonosphere Variability that
Underlies Responses to Extreme Space Weather Events (invited), Department of Physics and
Astronomy Colloquium, Clemson University, February 2015.

Challenges in Forecasting the Quiescent Thermosphere-Ionosphere Variability that Underlies
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in the Middle Atmosphere, November, 1994.
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An Investigation of Wave-Tide Interactions over Millstone Hill, Chapman Conference on the
Upper Mesosphere and Lower Thermosphere, November, 1992.

Quiet-Time Winds over Millstone Hill Between 1984 and 1990, Spring Meeting of the AGU,
May, 1992.

Selected Results of a Coordinated Analysis of the Thermosphere (with A. Aruliah, M. A. Biondi,
M. J. Buonsanto, M.-L. Duboin, B. Fejer, C. G. Fesen, S. Fukao, A. E. Hedin, R. Niciejewski,
W.L.Oliver, D. P. Sipler, and J. Thayer), IUGG General Assembly, August, 1991.

Evidence of Variability in the Upward Propagating Semidiurnal Tide due to Effects of QBO in
the Lower Atmosphere (with F. Vial and J. M. Forbes), IUGG General Assembly, August,
1991.

A Numerical Investigation Of Upper Atmospheric Weather using the NCAR-TIGCM (with R. G.
Roble), Spring Meeting of the AGU, May, 1991.

Incoherent Scatter Radar Measurements and TIGCM Model Predictions during Solar Maximum
Equinox Conditions (with R. G. Roble), Fall Meeting of the AGU, December, 1990.

Evidence of Variability in Upward Propagating Semidiurnal Tides due to Effects of QBO in the
Lower Atmosphere (with J. M. Forbes and F. Vial), Spring Meeting of the AGU, May, 1990.

Combined Incoherent Scatter and Fabry-Perot Interferometer Measurements of Frictional
Heating Effects over Millstone Hill (with D. P.Sipler), Spring Meeting of the AGU, May, 1990.

Observations of Thermospheric and Ionospheric Weather During Solar Minimum Winter (with
M. J. Buonsanto, R. G. Burnside, G. J. Fraser, J. A. Klobuchar, A. H. Manson, and V. B.
Wickwar), fourth annual CEDAR workshop, Boulder, CO, June, 1989.



A Comparison of Modelled and Measured Thermospheric Winds over Millstone Hill (with D. P.
Sipler), fourth annual CEDAR workshop, Boulder, CO, June, 1989.

A Simulation of Wave Activity in the F-region Ionosphere over Shigaraki (with W. L. Oliver),
Fall Meeting of the AGU, December, 1988.

A Numerical Study of Upper Atmospheric and Ionospheric Interaction over Millstone Hill (with
J. M. Forbes and M. Codrescu), Fall Meeting of the AGU, December, 1988.

Effects of Frictional Heating Observed at Millstone Hill Between 7-10 February 1986, Spring
Meeting of the AGU, May, 1987.

A Global Study of Exospheric Temperature and Neutral Winds During 14-17 January 1986 (with
J. E. Salah), International Symposium on Large-Scale Processes in the Ionosphere-
Thermosphere System, December, 1986.

Solar Cycle Variability of Exospheric Temperature at Millstone Hill (with W. L. Oliver),
meeting of the International Union of Radio Science, January, 1986.

Thermospheric Neutral Temperature at Millstone Hill (with J. M. Forbes, P. Satyanaryana, and
W. L. Oliver), Spring Meeting of the AGU, May, 1981.
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Managing Mentoring (invited), Colorado Network of Women Leaders — Academic Management
Institute, February 2013.

Moderator, Where NCAR Was and Where We Are Going: A Conversation with Female
Scientists, University Corporation for Atmospheric Research, February 2013.

Panelist, Defining Your Research Identity (invited), Earth Science Women's Network, August
2012.

Panelist, Building Community Through Mentoring (invited), Women Succeeding Symposium,
University of Colorado, February 2012.

Panelist, Working Together with Technology in Research and Operations: How YOU Can Shape
the Future - Conversations with Professionals (invited), 11th Annual American Meteorological
Society Student Conference, January 2012.



