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BIOSKETCH

Dr. Matsuo’s research interests include atmospheric sciences and space physics, statistical and machine learning,
and remote sensing and modeling of Earth and space environments. As a Principal Investigator (P1), with funding
($6.2M) from the NSF, NASA, European Space Agency (ESA), NOAA, Air Force Office of Scientific Research
and Air Force Research Lab, including the NASA Science Mission Directorate Heliophysics Grand Challenges
Research award of $1.2M, she has developed original and independent research programs centered on data
assimilation of remote sensing data of the Earth’s upper atmosphere and near-Earth space. She has received an
NSF CAREER award, for her work into the predictability of the atmosphere from the ground to near-Earth space,
an Outstanding Junior Faculty award and an Outstanding Undergraduate Teaching & Mentoring award from the
Smead Aerospace Engineering Sciences Department, and a Dean’s Faculty Fellowship from the College of
Engineering and Applied Science. She is named a Smead Endowed Faculty Fellow. She has authored and co-
authored over 70 refereed publications. Because of her unique training in space physics, atmospheric sciences,
and statistics and the interdisciplinary nature of data assimilation research, she collaborates widely across
disciplinary boundaries with space physicists, atmospheric scientists, aerospace engineers, applied
mathematicians, and statisticians. She has been actively recruited to give talks and lead sessions at national and
international meetings, including 87 invited talks. Dr. Matsuo served on high-level external committees,
including the Steering Committee of National Academy of Sciences’ Decadal Survey for Solar and Space
Physics (Heliophysics) (2022-2023), the ESA-NASA Lower Thermosphere-lonosphere Science (EN-LoOTIS)
Working Group (2022-2023), the International Association of Geomagnetism and Aeronomy (IAGA) Geospace
Data Assimilation Working Group (GeoDAWG) as Chair (2022-), the NASA Heliophysics Advisory Committee
(2017-2022), the NASA Geospace Dynamics Constellation Science and Technology Definition Team (2018-
2019), the ESA Daedalus Mission Advisory Group (2018-2021), the NSF Coupling, Energetics and Dynamics
of Atmospheric Regions (CEDAR) Science Steering committee (2012-2015), the NSF Geospace Section
Committee of Visitors (2014), the NCAR Computational and Information Systems Laboratory’s Science
Requirements Advisory Panel for the High-performance Computing System procurement (2019-2020). Since
2023, Dr. Matsuo is serving on the U.S. National Committee for Geodesy and Geophysics. Dr. Matsuo has
served on internal committees, including the Advisory Board for the University of Colorado Boulder’s Center
for Research Data and Digital Scholarship (2017-2021), the University of Colorado Boulder Research and
Innovation Office’s ad hoc Committee for Research Computing Strategic Visioning (2021), the Department’s
Graduate Committee, as the Remote Sensing Earth and Space Science (RSESS) Focus Area Lead (2018-2020),
Computing Committee as Chair (2019-2022), Inclusive Culture Committee (2020-2022), Undergraduate
Committee for Curriculum Development, as the Instrumentation and Avionics Curriculum Group Lead (2022-
2023), Performance Evaluation Committee (2022-2023), as well as the Mentoring Committee (2022-). Dr.
Matsuo has advised 22 graduate students, including 7 PhD students as a primary academic advisor, 1 PhD
student as an academic co-advisor, 8 PhD students as a co-advisor in collaboration with their academic advisors,
and 6 MS students as an advisor, on the topics of space physics, atmospheric sciences, and geophysical
applications of data assimilation and spatial statistics. Dr. Matsuo has developed and taught two graduate-level
courses on Data Assimilation and Inverse Methods for Earth and Geospace Observations (ASEN6055) and
Remote Sensing Data Analysis (ASEN6337) and one large undergraduate-level course on Aerospace Computing
and Engineering Applications (ASEN1320). She has developed education outreach activities based on
ASENG6337 course work and offered three summer camps for first-generation precollegiate high-school students.
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EDUCATIONAL BACKGROUND

Hokkaido University, Sapporo, Japan Geophysics, B.Sc. 1995
Nagoya University, Nagoya, Japan Physics, M.Sc. 1998
State University of New York, Stony Brook Atmospheric Sciences, M.Sc. 2000, Ph.D. 2003

ACADEMIC EMPLOYMENTS

Ann and H.J. Smead Department of Aerospace Engineering Sciences (AES) 1/2017—Present
Affiliated Faculty with Department of Applied Mathematics (APPM) 1/2018—Present
Assistant Professor (2017-2022) & Associate Professor (2022-)

Authored and co-authored 39 refereed publications. Won 14 grant awards as Pl from NSF, NASA, and NOAA
and one grant award as Co-PI from ESA, which amounts to the total of $3.8M. Won also awards as Co-1 from
NASA and the Department of Education (DoEd). Gave 52 invited talks at national and international meetings
and departmental seminars. Outcomes from my research group have been reported in 136 oral and poster
contributed conference presentations. Developed and taught one new undergraduate core course on Aerospace
Computing and Engineering Applications (ASEN1320), and two new graduate courses on Data Assimilation
and Inverse Methods for Earth and Geospace Observations (ASEN6055) and Remote Sensing Data Analysis
(ASEN6337). Developed and taught a new graduate project on the research payload design for suborbital
vehicles (ASEN5018-805). Taught one undergraduate elective course on Aerospace Software (ASEN4057), one
graduate core course on Statistical Estimation for Dynamical Systems (ASEN5044), and Remote Sensing
Seminar (ASEN5210). Mentored 63 students in total, including 7 PhD students as an advisor, 1 PhD student as
a co-advisor, 6 MS students as an advisor, 4 PhD students on PhD research and dissertation in collaboration
with their academic advisors, 20 PhD students as a PhD thesis committee member, 2 MS students as a MS thesis
committee member, 10 graduate students as a qualifying exam committee member, and 7 graduate and 6
undergraduate students on their internship projects. Developed and offered three summer STEM camps on
remote sensing based on ASEN6337 course work for local first-generation precollegiate high-school students.
Mentored two high-school students on their independent studies for the Boulder Valley School District Science
Fair. Led 32 sessions as a convener or co-convener at the CEDAR, Geospace Environmental Modeling (GEM)
and American Geophysical Union (AGU) meetings. Served on external committees, including the U.S. National
Committee for Geodesy and Geophysics, the National Academy of Sciences’ Decadal Survey for Solar and
Space Physics (Heliophysics) Steering Committee, the ESA-NASA Lower Thermosphere-lonosphere Science
(EN-LoTIS) Working Group, the International Association of Geomagnetism and Aeronomy (IAGA) Geospace
Data Assimilation Working Group (GeoDAWG) as Chair, the NASA Geospace Dynamics Constellation Science
and Technology Definition Team, the NASA Heliophysics Advisory Committee, the AGU Basu United States
Early Career Award committee, the ESA Daedalus Mission Advisory Group, the NCAR Computational and
Information Systems Laboratory’s Science Requirements Advisory Panel for the High-performance Computing
System Procurement, International Space Science Institute (ISSI) Science Team for Data Assimilation in the
lonosphere and Thermosphere, and ISSI Science Team for Understanding Interhemispheric Asymmetry in MIT
Coupling. Served on internal committees, including the University of Colorado Boulder Research and
Innovation Office’s ad hoc Committee for Research Computing Strategic Visioning, the Advisory Board for the
University of Colorado Boulder's Center for Research Data and Digital Scholarship, the Department’s Graduate
Committee as Focus Area Lead, the Department’s Computing Committee as Chair, the Department’s Strategic
Vision Committee, the Department’s Inclusive Culture Committee, and the Department’s Undergraduate
Committee for Curriculum Development. Served as an associate editor for AGU Space Weather Special
Collection for talks and posters presented the AGU Chapman Conference on Scientific Challenges Pertaining
to Space Weather Forecasting Including Extremes, Pasadena, CA, 2019. Provided peer-reviews of 2 journal
manuscripts, 1 book chapter, 8 proposals for NASA Heliophysics programs, and 4 proposals for NSF Geospace
and Polar programs, and served on a peer-review proposal panel for NASA.
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Cooperative Institute for Research in Environmental Sciences (CIRES) 8/2007-12/2016
Space Weather Prediction Center, NOAA
Research Associate & Scientist 111 (2013-2016) Scientist 11 (2007-2013)

Led a multi-institutional collaborative project for developing an ensemble forecasting and data assimilation
system capable of assimilating observations from the ground to geospace using the National Weather Service
(NWS)’s operational ensemble forecasting and data assimilation systems. Won 7 externally funded grants as Pl
($2.4M) from the NSF, NASA, AFOSR and AFRL, including the NASA Science Mission Directorate (SMD)
Heliophysics Grand Challenges Research award of $1.2M. Gave 29 invited talks at national and international
meetings and at research institutions and universities. Served on 5 peer-review proposal panels for the NSF.
Lead sessions on data assimilation and related topics as a convener or co-convener at six national and three
international meetings. Mentored 8 graduate students on their dissertation research related to data assimilation
and spatial statistics. Supervised 2 CIRES research and associate scientists.

Institute for Mathematics Applied to Geosciences, NCAR 6/2003-7/2007
Visiting Scientist

Received post-doctoral training in statistics in NCAR’s Geophysical Statistics Program under the guidance of
Dr. Doug Nychka. Developed spatial statistical methods and applied them to large geophysical data sets. Applied
an ensemble Kalman filter to the mesosphere lower thermosphere. Gave 5 invited talks at national and
international meetings on the topic of data assimilation. Served on 2 peer-review proposal panels for NASA.
Lead a session on data assimilation as a co-convener at the International Association of Geomagnetism and
Aeronomy (IAGA) Scientific Assembly, Toulouse, France in 2005.

High Altitude Observatory, NCAR 9/1999-7/2003
Graduate Research Assistant

Conducted independent graduate research, under the supervision of Dr. Arthur Richmond and Prof. Marvin
Geller, as an NCAR Advanced Study Program Graduate Fellow, on the effects of high-latitude ionospheric
electric field variability on the estimation of global thermospheric Joule heating. Won 3 student paper awards
from AGU and the NSF-CEDAR program. Gave one invited seminar at the NOAA Space Environment Center
in 2002. Participated in the NATO Advanced Study Institute on Data Assimilation for the Earth System in Italy
in 2002.

Space Environmental Center, NOAA 6/1998-8/1999
Visiting Research Scientist

Conducted a numerical simulation of the neutral density response to two geomagnetic storms using a coupled
thermosphere ionosphere model and co-authored one refereed paper.

AWARDS AND HONORS (SINCE 2017)

Smead Endowed Faculty Fellow 2022
CU Smead Aerospace Department Outstanding Undergraduate Teaching & Mentoring Award 2021
CU College of Engineering and Applied Science Dean’s Faculty Fellowship 2021
CU Smead Aerospace Department Outstanding Junior Faculty Award 2019
NSF CAREER Award 2019

RESEARCH GRANTS ($6.2M As PI)

NASA Goddard Space Flight Center - $162,590 10/2023-9/2024
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Matsuo, T. (PI), Geospace Data Assimilation Capabilities for CCMC 11|

NSF CEDAR Program - $407,336 (total) [$336,336 (Pl Matsuo portion)] 9/2023-8/2026

Matsuo, T. (PI), and A. Maute (Co-l), CEDAR: Data-driven Modeling of the Global Equatorial Electrojet
Variability

NASA FINESST Program - $100,000 9/2023-8/2025

Matsuo, T. (PI), and N. Dietrich (Fellow), Comprehensive Reanalysis of the Thermosphere’s Storm-Time
Response with Geospace Data Assimilation

NASA Goddard Space Flight Center - $97,727 10/2022-9/2023

Matsuo, T. (PI), Geospace Data Assimilation Capabilities for CCMC Il

NASA SMD Heliophysics GOLD and ICON Guest Investigator - $449,997 10/2021-9/2025

Matsuo, T. (P1), Whole-Atmosphere Satellite Data Assimilation

NOAA NESDIS OPPA - $218,406 (total) [$203,062 (Pl Matsuo portion)] 10/2021-8/2022

Matsuo, T. (PI), and N. Maruyama (Co-1), Observing System Simulation Experiment (OSSE): lonospheric
Electron Density Profile

NASA Goddard Space Flight Center - $82,023 10/2021-9/2022

Matsuo, T. (PI), Geospace Data Assimilation Capabilities for CCMC

NOAA NESDIS OPPA - $416,846 (total) [$302,606 (Pl Matsuo portion)] 2/2021-8/2022

Matsuo, T. (PI), T. J. Fuller-Rowell, N. Maruyama, and N. Pedatella (Co-Is), Whole Atmosphere-lonosphere
Data Assimilation and Ensemble Forecasting System

ESA Earth Observation Program - $44,143 (Co-P1 Matsuo portion) 6/2019-6/2020

Malaspina, T. (PI), T. Matsuo (Co-Pl), Daedalus Science Study

NSF EarthCube Program - $627,763 9/2019-8/2023

Matsuo, T. (PI), EarthCube Data Capabilities: Collaborative Proposal: Assimilative Mapping of Geospace
Observations

NASA FINESST Program - $135,000 9/2019-8/2022

Matsuo, T. (PI), and Clayton Cantrall (Fellow), Airglow Radiance Data Assimilation for Characterizing
Vertical Coupling of Atmospheric Layers

NSF CAREER Program - $713,718 + $16,000 (REU Participant Support) 3/2019-2/2024

Matsuo, T. (PI), CAREER: Predictability of the Whole Atmosphere from Ground to Geospace

NSF Statistics Program - $49,998 9/2018-8/2021

Matsuo, T. (PI), Collaborative Research: Multi-scale Modeling of Non-Gaussian Random Fields on the Sphere

NASA SMD Heliophysics Living With Star Program — [$40,484 (Co-l Matsuo portion)]  10/2017-9/2022

Fang, T. (P1), T. J. Fuller-Rowell, N. Maruyama, T. Matsuo, M. Fedrizzi, D. Welling, and G. Toth (Co-Is),
Quantifying the Variability of Equatorial Electrodynamics During Disturbed Geomagnetic Conditions Using
First-principle Models
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NSF CEDAR Program - $250,000 8/2017-7/2020

Matsuo, T. (PI), Collaborative Research: CEDAR: Assimilative Analysis of Low- and Mid-latitude lonospheric
Electrodynamics

NSF Polar Program - $396,547 (total) [$204,879 (Pl Matsuo portion)] 3/2015-2/2019

Matsuo, T. (PI), D. J. Knipp and A. D. Richmond (Co-Is), Assimilative Mapping of Interhemispheric Polar
lonospheric Electrodynamics

NOAA NWS Office of Science and Technology Integration 9/2016-8/2019
— [$24,091 (Co-I Matsuo portion)]

Yudin, V. (Pl), T. Matsuo, T. J. Fuller-Rowell, and D. Kleist (Co-Is), Data Assimilation in the Vertically
Extended Global Atmosphere Models of NEMS

AFOSR Space Science Program - $80,000 (Institutional P1 Matsuo portion) 8/2015-7/2018
Raeder, J. (Pl, UNH PI), T. Matsuo (CU PI, Co-l), and J. L. Anderson (NCAR PI, Co-I), Ensemble Kalman
filter for OpenGGCM

NSF EarthCube Program - $100,000 9/2015-8/2018

Matsuo, T. (PI), EarthCube 1A: Collaborative Proposal: Integrated GeoScience Observatory

NASA SMD Heliophysics Grand Challenges Research Program - $1,162,686 (total) 4/2014-4/2018
— [$831,882 (PI Matsuo portion)]

Matsuo, T. (PI), T. J. Fuller-Rowell, R. Akmaev, H. Wang, T.-W. Fang, K. Ide, D. Kleist and X. Yue (Co-Is),
Predictability and Ensemble Modeling of the Space-Atmosphere Interaction Region

CU-Boulder Innovative Research Program - $25,000 2015-2016

Matsuo, T. (PI) and D. Paul (Co-l), Modeling of Scale-dependent Stochastic Magnetosphere-lonosphere
Coupling Processes

AFOSR Science Program - $159,894 2013-2016

Matsuo, T. (PI), Thermospheric Data Assimilation

AFRL - $77,129 2012-2013

Matsuo, T. (P1) and D. J. Knipp (Co-1), Thermospheric Mass Density Specifications: Synthesis of Observations
and Models

Air Force Small Business Technology Transfer Program 20122013

Crowley, G. (PI), T. J. Fuller-Rowell, T. Matsuo, M. Pilinski, S. Solomon, L. Qian, J. Thayer and M. Codrescu
(Co-Is), Satellite Drag Physical Model Module for a Near Real-time Operation Testbed

NSF Space Weather Program - $385,060 20102016

Matsuo, T. (PI), D. J. Knipp, A. D. Richmond and D. W. Nychka (Co-Is), Assimilative Mapping of Space-
based and Extremely Localized Observations of lonospheric Electrodynamics

NASA SMD Heliophysics LWS Program 2008-2013

Garcia, R. (P1), T. J. Fuller-Rowell, R. Akmaev, M. Codrescu, J. Fontenla, H.-L. Liu, D. Marsh, T. Matsuo, C.
Randall, A. D. Richmond, S. Solomon and H. Wang (Co-Is), Integrated Modeling of the Atmosphere-lonosphere
System
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AFOSR Multidisciplinary University Research Initiative (MURI) Program 2007-2012

Forbes, J. M. (PI), T. J. Fuller-Rowell (Co-PIl), R. Akmaev, B. Argrow, G. Born, G. Crowley, D. Falconer, J.
Fontenla, D. J. Knipp, T. Matsuo, D. Odstrcil, J. Raeder and J. Thayer (Co-Is), Neutral Atmosphere Density
Interdisciplinary Research

Air Force Small Business Innovation Research Program 2003-2006

Khattatov, B. (PI), M. Murphy and T. Matsuo (Co-Is), Long-term lonospheric Forecasting System

NSF Space Weather Program 2002-2005

Emery, B. A. (P1), A. D. Richmond, T. Matsuo and A. Maute (Co-Is), The Quantification and Validation of
Variable Electrodynamic Forcing of the Thermosphere

PEER-REVIEWED PUBLICATIONS (73)

[73] Gilpin®, S., T. Matsuo, and S. E. Cohn (2023), A generalized, compactly-supported correlation function
for data assimilation applications, Quarterly Journal of the Royal Meteorological Society, 149(754), 1953-1989,
https://doi.org/10.1002/gj.4490.

[72] Svaldi®, V., T. Matsuo, L. Kilcommons, and B. Gallardo-Lacourt (2023), High Latitude lonospheric
Electrodynamics During STEVE and non-STEVE Substorm Events, J. Geophys. Res. Space Physics, 128,
e2022JA030277, https://doi.org/10.1029/2022JA030277.

[71] Sarris, T. E., S. Tourgaidis, P. Pirnaris, D. Baloukidis, K. Papadakis, C. Psychalas, S. C. Buchert, E.
Doornbos, M. A. Clilverd, P. T. Verronen, D. Malaspina, N. Ahmadi, I. Dandouras, A. Kotova, W. J. Miloch,
D. Knudsen, N. Olsen, O. Marghitu, T. Matsuo, G. Lu, A. Marchaudon, A. Hoffmann, D. Lajas, A. Stramme,
M. Taylor, A. Aikio, M. Palmroth, R. Heelis, N. lvchenko, C. Stolle, G. Kervalishvili, T. Moretto-Jgrgensen, R.
Pfaff, C. Siemes, P. Visser, J. van den ljssel, H.-L. Liu, I. Sandberg, C. Papadimitriou, J. Vogt, A. Blagau, and
N. Stachlys (2023), Daedalus MASE (mission assessment through simulation exercise): A Toolset for Analysis
of In-situ Missions and for Processing Global Circulation Model Outputs in the Lower Thermosphere-
lonosphere, Front. Astron. Space Sci., 9:1048318, doi:10.3389/fspas.2022.1048318.

[70] Tang®, T., P. Alken, T. C. M. Lee, T. Matsuo, and D. Paul (2023), Modeling Vector Fields On An Annular
Shell Using Needlets and Applications to Lithospheric Magnetic Fields, Annals of Applied Statistics, under
review.

[69] Bossert, K., L. J. Paxton, T. Matsuo, L. Goncharenko, K. Kumari, and M. Conde (2022), Large Scale
Travelling Atmospheric and lonospheric Disturbances observed in GUVI, Geophysical Research Letters, 49,
€2022GL099901, doi:10.1029/2022GL099901.

[68] Rajesh, P. K., C. H. Lin, J. T. Lin, C. Y. Lin J. Y. Liu, T. Matsuo, C. Y. Huang, M. Y. Chou, J. Yue, H.
Jin, J. M. Choi, S. P. Chen, M. Chou, and H. F. Tsai, Extreme poleward expanding super plasma bubbles
triggered by Tonga volcano eruption during the recovery phase of a geomagnetic storm, Geophysical Research
Letters, 49, e2022GL099798, https://doi.org/10.1029/2022GL099798.

[67] Dietrich®, N., T. Matsuo, and C.-H. Hsu (2022), Specifying Satellite Drag Through Coupled
Thermosphere-lonosphere Data Assimilation of Radio Occultation Electron Density Profiles, Space Weather,
https://doi.org/10.1029/2022SW003147.

* Papers by students mentored and guided by Dr. Matsuo.
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[66] Liu, J. Y., C. H. Lin, C. Y. Lin, I. T. Lee, Y.-Y. Sun, S. P. Chen, F. Y. Chang, P. K. Rajesh, C.-T. Hsu, T.
Matsuo, C. H. Chen, and H. F. Tsai (2022), Retrospect and Prospect of lonospheric Weather Observed by
FORMOSAT-3/COSMIC and FORMOSAT-7/COSMIC-2, Terrestrial, Atmospheric and Oceanic Sciences, 22
(20), https://doi.org/10.1007/s44195-022-00019-x.

[65] Gilpin®, S., T. Matsuo, and S. E. Cohn (2022), Continuum Covariance Propagation for Understanding
Variance Loss in Advective Systems, SIAM / ASA Journal of Uncertainty Quantification, 3(3), 886-914,
https://doi.org/10.1137/21M1442449.

[64] Li", J., T. Matsuo, and L. Kilcommons (2022), Assimilative Mapping of Auroral Electron Energy Flux
using SSUSI Lyman-Birge-Hopfield (LBH) Emissions, J. Geophys. Res. Space Physics, 127,
€2021JA029739, https://doi.org/10.1029/2021JA029739.

[63] Rajesh, P. K., C. H. Lin, J. T. Lin, C. Y. Lin, J. Yue, T. Matsuo, and S. P. Chen (2021), Day-to-day
Variability of lonosphere Electron Density During Solar Minimum Derived from FORMOSAT-7/COSMIC-2
Measurements, Terrestrial, Atmospheric and Oceanic Sciences, doi:10.3319/TA0.2021.08.01.01.

[62] Cantrall”, C., and T. Matsuo (2021), Deriving column-integrated thermospheric temperature with the N2
Lyman-Birge-Hopfield (2,0) band, Atmospheric Measurements Technique, 14, 69176928,
https://doi.org/10.5194/amt-14-6917-2021.

[61] Matsuo, T., M. Fan, X. Shi, C. Miller, J. M. Ruohoniemi, D. Paul, and T. C. M. Lee (2021), Multiresolution
Modeling of high-latitude ionospheric electric field variability and impact on Joule heating using SuperDARN
data, J. Geophys. Res. Space Physics, 126, e2021JA029196, https://doi.org/10.1029/2021JA029196.

[60] Palmroth, M., Grandin, M., Sarris, T., Doornbos, E., Tourgaidis, S., Aikio, A., Buchert, S., Clilverd, M. A.,
Dandouras, 1., Heelis, R., Hoffmann, A., Ivchenko, N., Kervalishvili, G., Knudsen, D. J., Kotova, A., Liu, H.-
L., Malaspina, D. M., March, G., Marchaudon, A., Marghitu, O., Matsuo, T., Miloch, W. J., Moretto-Jgrgensen,
T., Mpaloukidis, D., Olsen, N., Papadakis, K., Pfaff, R., Pirnaris, P., Siemes, C., Stolle, C., Suni, J., van den
IJssel, J., Verronen, P. T., Visser, P., and Yamauchi, M. (2021): Lower thermosphere — ionosphere (LTI)
quantities: Current status of measuring techniques and models, Ann. Geophys., 39, 189-237,
https://doi.org/10.5194/angeo-39-189-2021.

[59] Matsuo, T., and C.-H. Hsu (2021), Inference of hidden states by coupled thermosphere-ionosphere data
assimilation, In W. Wang and Y. Zhang (Eds.), In Upper Atmosphere Dynamics and Energetics, Geophysical
Monograph Series: Space Physics and Aeronomy, 4 (18), 343-363, American Geophysical Union,
https://doi.org/10.1002/9781119815631.ch18.

[58] Hsu™, C.-H., T. Matsuo, A. Maute, R. Stoneback, and C.-P. Lien (2021), Data-Driven Ensemble Modeling
of Equatorial lonospheric Electrodynamics: A Case Study During a Minor Storm Period Under Solar Minimum
Conditions, J. Geophys. Res. Space Physics, 126, e2020JA028539, https://doi.org/10.1029/2020JA028539.

[57] Lin, J. T., C. H. Lin, P. K. Rajesh, J. Yue, C. Y. Lin, and T. Matsuo (2020), Local-Time and Vertical
Characteristics of Quasi-6-Day Oscillation in the lonosphere during the 2019 Antarctic Sudden Stratospheric
Warming, Geophysical Research Letters, 47, e2020GL090345, https://doi.org/10.1029/2020GL090345.

[56] Rajesh, P. K., C. H. Lin, C. Y. Lin, C. H. Chen, J. Y. Liu, T. Matsuo, S. P. Chen, W. H. Yeh, and C. Y.
Huang (2020), Extreme Positive lonosphere Storm Triggered by a Minor Magnetic Storm in Deep Solar
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Minimum Revealed by FORMOSAT-7/COSMIC-2 and GNSS Observations, J. Geophys. Res. Space Physics,
125, e2020JA028261, https://doi.org/10.1029/2020JA028261.

[55] Lin, C. Y., C. H. Lin, J. Y. Liu, P. K. Rajesh, T. Matsuo, M. Y. Chou, H. F. Tsai, and W. H. Yeh (2020),
The Early Results and Validation of FORMOSAT-7/COSMIC-2 Space Weather Products: Global lonospheric
Specification and Ne-Aided Abel Electron Density Profile, J. Geophys. Res. Space Physics, 125,
e2020JA028028, https://doi.org/10.1029/2020JA028028.

[54] Mutschler®, S., P. Axelrad, and T. Matsuo (2020), A Partially Orthogonal EnKF Approach to Atmospheric
Density Estimation using Orbital Debris, Advances in Space Research, 65, 8,1965-1980,
https://doi.org/10.1016/j.asr.2020.01.021.

[53] Matsuo, T. (2020), Recent progress on inverse and data assimilation procedure for high-latitude
ionospheric electrodynamics, In M. Dunlop and H. Luhr (Eds.) lonospheric Multi Satellite Analysis Tools:
Approaches for Deriving lonospheric Parameters, I1SSI Scientific Report Series, 17, Springer, Cham,
https://doi.org/10.1007/978-3-030-26732-2_10.

[52] Shi*, Y., D. J. Knipp, T. Matsuo, L. Kilcommons, and B. J. Anderson (2020), Event studies of high-latitude
field-aligned currents (FACs) with inverse and assimilative analysis of AMPERE magnetometer data, J.
Geophys. Res. Space Physics, 125, e2019JA027266. https://doi.org/10.1029/2019JA027266.

[51] Shi*, Y., D. J. Knipp, T. Matsuo, L. Kilcommons, and B. J. Anderson (2020), Modes of field-aligned
currents (FACs) variability and their hemispheric asymmetry revealed by inverse and assimilative analysis of
Iridium magnetometer data, J. Geophys. Res. Space Physics, 125,
€2019JA027265, https://doi.org/10.1029/2019JA027265.

[50] Shi*, Y., D. M. Oliveira, D. J. Knipp, E. Zesta, T. Matsuo, and B. J. Anderson (2019), Effects of Nearly
Frontal and Highly Inclined Interplanetary Shocks on High-latitude Field-aligned Currents (FACs), Space
Weather, 17,1659-1673, https://doi.org/10.1029/2019SW002367.

[49] Cantrall®, C., T. Matsuo, and S. Solomon (2019), Upper atmosphere radiance data assimilation: A
feasibility study for GOLD far ultraviolet observations, J. Geophys. Res. Space Physics, 124, 8145-8164,
https://doi.org/10.1029/2019JA026910.

[48] Lin, J. T., C. H. Lin, C. Y. Lin, N. M. Pedatella, R. K. Rajesh, T. Matsuo, and J.-Y. Liu (2019), Revisiting
the modulations of ionospheric solar and lunar migrating tides during the 2009 stratospheric sudden warming
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