Name HU, Yongxiang
Affiliation Lidar Remote Sensing Branch, Science Directorate
NASA Langley Research Center, Hampton, Virginia, USA (retired)
Contact e-mail: yxhuva@gmail.com
phone: 757 874 0475 (Cell)
Education University of Alaska, Fairbanks, 1994 (PhD)

Peking University, 1985 (B. Sc)

Employment

o 1999-2025: Senior Research Scientist, NASA Langley Research Center

History e 1997-1999: Research Assistant Professor, Hampton University
e 1995-1997: Post Doc, College of William & Mary

Research Developed Innovative Quantum Sensing Concepts:

Experience e spectrometer with ring resonators on photonic chips;

e receiver system with quantum parametric mode sorting;

e new lidar remote sensing concepts with multi-wave mixing, quantum
coherence, and orbital angular momentum

Developed Quantum Al concept for lidar data analysis using photonic chip-

based quantum computer / quantum annealing system, and onboard noise

reduction through quantum annealing.

Inititated the early-stage development of the ASI/NASA joint satellite lidar

mission, CALIGOLA/LUCE, which later become a central part of the Decadal

Survey mission (AOS).

Theoretical radiative transfer studies:

¢ developed one of the fastest fully polarized radiative transfer models for
coupled ocean-atmospheric system

e developed polarized radiative transfer models for lidar measurements of
the atmosphere, ocean and snow

Innovative concepts for global cloud property retrievals using space lidar

e discovered a simple relationship between water cloud depolarization
ratio and multiple scattering factor of lidar measurements

¢ developed the first cloud thermodynamics phase lidar data product

e produced the first 16-year global microphysical property (cloud water
content, drop number concentration, and particle size) lidar data product

Development of space-based lidar measurements of global oceans

¢ developed the ocean lidar retrieval algorithm

e produced the first 16-year global day/night ocean phytoplankton
particulate backscatter and carbon biomass data product

Invented a new snow measurement technique using lidar measurement

e Discovered a simple universal relationship between snow depth and the
average traveling distance of multiple-scattering in snowpack

e Derived snow density from Raman lidar backscatter signal

¢ Developed/validated new global snow depth data product using ICESat-
2 and microwave imager

Created innovative, value-added scientific data products using CALIPSO

lidar measurements, such as high spatial resolution ocean surface wind

speeds, and super-resolution land surface / vegetation canopy products.

Developed new high spectral resolution (10 pm) Oxygen A-band & carbon

dioxide measurement instrument for future CubeSat measurements.




10.

Science PI of several NASA Earth Science Technology program’s
Advanced Component Technology and Incubator projects (lIPs) between
2008 and 2023

Awards and
Honor

INABA Prize, 2006: for the discovery of relationship between depolarization
and multiple scattering of laser light propagation in cloudy atmosphere
NASA Exceptional Achievement Medal, 2008: for the development of super-
resolution altimetry concept using profiling lidar measurements

NASA Exceptional Scientific Achievement Medal, 2022: for the lidar remote
sensing of the Earth System

NASA Exceptional Scientific Achievement Medal, 2023: for the scientific
leadership in developing innovative remote sensing concepts

Major Services

o o

10.

11.

12.

Co-lead, quantum sensing/computing committee of NASA ESTO (2024-
present), and co-chaired the NASA ESTO Quantum Sensing Workshop for
Earth observations in 2024

Lead, the NASA side in the designing / engineering studies of the multi-
purpose cloud and aerosol lidar (CALIGOLA) (2020-2024), a potential joint
Italian Space Agency (ASI) and NASA space lidar mission

Lead, the joint South Korea / US CubeSat project on multi-angle-multi-
wavelength polarimeter measurements and developing synergistic
active/passive remote sensing concepts (2016-2025)

Lead, an international coordination group on promoting ocean lidar
measurements since 2008. The group includes oceanographers from
Europe, Asia and North America.

Co-Chair, NASA’s Energy and Water Cycles Studies in 2007

Panel member, satellite mission proposal reviews for NASA’s Earth Venture
Instruments (EV-I) in 2015 and Earth Venture Mission (EVM) competitions
in 2021

Member, advisory committee for previous decadal survey missions, such as
Aerosol/Clouds/Ecosystem (ACE) and Global 3D Winds Observation
Systems (GWOS) in 2006

Associated Editor of Frontiers of Remote Sensing (on Satellite Missions)
from 2020-present and Editorial Board Member of Remote Sensing from
2016-present

Member, institutional review board in the early 2010s for the Remote
Sensing Earth System Institute of City University of New York, a Hispanic-
Serving Institution.

Organizer and/or committee member, various international groups in the
lidar and polarimeter measurement communities since 2008 (e.g.,
Committee for lidar, light scattering and remote sensing measurement
coordination and international meetings in 2009, 2011, 2013, 2015, 2017
and 2019; Space-based polarimetric measurement coordination group and
international meetings in 2017, 2019 and 2022).

Invited talks on space-based lidar measurements and retrievals at multiple
government agencies & numerous universities in the U.S. & other countries
Mentored young scientists, engineers, and students in their scientific
studies; many of them are minority and/or female; some later on became
professors, civil servants, and leaders in their fields.




Selected list of Publications

Dr. Hu is the author of more than 250 peer-reviewed journal articles, one book on remote sensing of the
aerosols and clouds, and 3 patents. His Google Scholar-based h-index is 69 and total citation of 20,885
(https://scholar.google.com/citations?user=YySII20AAAAJ&hl=en ).

Patents:

Dr. Hu is the co-lead of NASA Langley Research Center’s airborne Differential Absorption Radar for
surface barometric pressure measurements. The measurement concept is patented (U.S. Patent #
8855932).

Dr. Hu led the theoretical analysis and design in the development of a lightweight photon sieve telescope
that can be folded and rolled during rocket launch and deployed in space, fabricated with the laser

lithography equipment in NASA Langley Research Center. The concept led to two US patents (Patent

#: 10393863 and Patent #: 10775537).
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