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Education 

1973 B.S. Physics, National Taiwan University. 

1981 Ph.D. Earth Sciences, Scripps Institution of Oceanography, University of California, San 

Diego (thesis adviser: Prof. Freeman Gilbert). 

 

Academic Experience  

1975 ~ 1981 Research Assistant, Scripps Institution of Oceanography, University of California, 

San Diego. 

1981 ~ 1983  NRC Research Associate, Geodynamics Branch, NASA Goddard Space Flight 

Center (GSFC), Maryland, USA. 

1983 ~ 1996  Geophysicist, Geodynamics Branch, NASA/GSFC. 

 1993 ~ 1995, NASA Geophysics Program Manager, on detail NASA Headquarters. 

 1993 (Spring), Visiting Scientist, Japan National Astronomical Observatory, 

Mizusawa, Japan. 

1997 ~ 2004  Head, Space Geodesy Branch, NASA/GSFC. 

2005 ~ 2006  Chief, Space Geodesy Laboratory, NASA/GSFC. 

 2005 (summer), Visiting Scientist, National Central University, Taiwan. 

2006 ~ 2010  Dean, College of Earth Sciences, National Central University, Taiwan. 

2010 ~ 2013 Director, Institute of Earth Sciences, Academia Sinica, Taiwan. 

2010 ~ 2020 Distinguished Fellow, Institute of Earth Sciences, Academia Sinica, Taiwan. 

  2015 (Spring), Visiting Scientist, Kyoto University, Kyoto, Japan. 

  2016 (Spring), Visiting Scientist, University of Science and Technology of China, 

   Hefei, China. 

  2017 (Spring), RISH Visiting Scientist, Kyoto University, Kyoto, Japan. 

  2107 (Fall), Visiting Scientist, Alicante University, Spain.  

  2018 (Spring), Visiting Scientist, Shanghai Astronomical Observatory, Shanghai, 

   China; University of Science and Technology of China, Hefei, China. 

 2019 (Spring), Green Scholar, IGPP, Scripps Institution of Oceanography, 

University of California, San Diego, USA. 

2020 ~ present Distinguished Visiting Chair, Institute of Earth Sciences, Academia Sinica, Taiwan. 

 

Honors and Awards 

1990 Excellence in Refereeing: J. Geophys. Res., American Geophysical Union (AGU). 

1991, 1992, 1994, 1995, 1996, 1998, 2000, 2003, 2004 (9 times) NASA GSFC Outstanding 

Performance Awards. 

1995 Fellow, International Association of Geodesy. 

2005 Honorary Professorship, University of the Chinese Academy of Sciences, Beijing. 

http://www.earth.sinica.edu.tw/~bfchao/chaof_e.html


2005 The Einstein Professorship, Chinese Academy of Sciences. 

2006 ~ 2008 TSMC Outstanding Chair Professorship. 

2009 ~ 2010 Foundation for the Advancement of Outstanding Scholarship Award. 

2010 ~  Distinguished Research Fellow, Academia Sinica. 

2019 Fellow, American Geophysical Union. 

 

Professional Societies and Services 

Member, American Geophysical Union, since 1976. 

Chairman, IUGG/IAG Special Study Group "Global Geodynamic Variations", 1991-1994. 

Direction and Review Committee, Journal of Geophysical Research - Solid Earth, 1998-1999. 

International Earth Rotation Service (IERS) Directing Board member, 1998 - 2004. 

Head (founding), IERS Global Geophysical Fluids Center (GGFC), 1998 – 2004. 

Chair, IERS/GGFC Special Bureau for Mantle, 1998 - 2006. 

Mission Scientist, NASA GRACE Mission, 2000 - 2002. 

NASA Solid Earth Science Working Group, 2000 - 2002. 

Workgroup lead of NASA's Earth Science Enterprise Visions2025, 2001 - 2003. 

Directing Board, Sub-Commission Geophysical Fluids, Commission 3, IAG, 2003 - 2007. 

Review Board member, for the University of California System-wide Institute of Geophysics 

and Planetary Physics, 2004. 

President, Geodesy Section, American Geophysical Union (AGU), 2004 - 2006. President-elect, 

2002 - 2004. 

International Award Committee, American Geophysical Union (AGU), 2006 - 2008.   

Director (founding), GPS Scientific Applications and Research Center, Taiwan, 2006 - 2008. 

President, Chinese Geoscience Union (CGU),中華民國地球科學學會 理事長, 2008 - 2011. 

Organizing Committee, IAU/IAG Commission 19/A2, 2009 - . 

Associate Editors, J. Geophys. Res. – Solid Earth (1998 - 2006; 2009 - 2020); Earth, Planets, 

Space (1997 - present); J. Geodynamics (1996 - present) 

Chair, The Nomenclature Committee for Earth Sciences, commissioned by the Taiwan Ministry 

of Education, 2013 - 2019. 

President, Asia-Oceania Geosciences Society (AOGS), 2016 - 2018. Vice President, 2015 - 

2016, 2018 - 2019. Award Committee Chair, 2019 - 2021. 

Scientific Advisory Council member, GeoForschungsZentrum (GFZ), Germany, 2019 - . 

 

 

Scientific Interests and Achievements 

 

My scientific interests lie primarily in global geophysics using space-geodetic and seismological 

observational data; they pertain to a broad range of geophysical areas listed below in the order of 

effort over the years (in a majority of cases collaborating with colleagues and students): 

 

(1) Earth rotation and low-degree gravitational variations: We studied the geophysical excitations 

of the length-of-day variations, the polar motion, as well as the Earth’s oblateness (J2) changes (e.g. 

the 1998 anomaly) due to surface geophysical fluids (atmosphere, ocean, land hydrology, 

cryosphere, in association with ENSO and other climatic fluctuations), tidal influences, core fluid 

motion, and co-seismic deformations. For the latter we developed the calculation method using 

normal-mode summation. We also extended such studies to understand the rotation and gravity of 

Mars and its two satellites. 

 

(2) Earth’s rotational normal modes: I derived mathematical (convolution) expressions for the 



excitation of a rotational normal mode in a spinning reference frame (such as the Earth), and 

applied them to the Chandler wobble and the free-core nutation (e.g. to determine their natural 

frequencies and Q-values). I derived (multipole) expressions for the mantle-inner core 

gravitational torques using dnsity multipole formulism, and delineated their connection to the 

inner-core libration and inner-core wobble. We found a 6-year in variation the Length-of-day 

relating to the inner-core libration, which in turn creates a 6-year westward propagating wave-2 

rotary motion manifested in the GPS, geomagnetic, and global gravity observations, leading to 

meaningful inversion for the lower-mantle LLSVP constructs’ density anonalies. 

 

(3) Harmonic analysis method: I developed the autoregressive (AR) estimation method in the 

frequency domain for determining the complex frequency (frequency and Q) of a free oscillation, 

and further extended it to form a highly sensitive and high-resolution AR-z spectrum. We 

successfully applied them to the detection and analyses of Earth’s free oscillations, tidal and other 

harmonic signals in various rotational and gravitational phenomena. 

 

(4) We explored with the utility of empirical orthogonal function (EOF) and wavelet spectrum to 

study time-variable gravity from the GRACE satellite and ocean radar altimetry observations, 

particularly for oceanographic phenomena (e.g. Antarctica Circum-polar Current and the 

Argentine gyre). 

 

(5) I studied the anthropogenic effects of water impoundment of reservoirs on global geophysics, 

particularly for sea level variation. 

 

(6) I have written numerous general Earth-scientific articles featured in AGU’s EOS, as well as for 

popular-science magazines (in Chinese) in Taiwan and China. 

 

 

Refereed Publications (174 publications as of August 2020, of which 75 are first/sole authored, 

25 second/corresponding* authored with students, 4 in Science, 2 in Nature): 
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