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Education

= B.Eng., Physics (2000), East China Normal University, Shanghai, P.R. China
=  M.Sc., Geography (2003), East China Normal University, Shanghai, P.R. China
= Ph.D., Atmospheric Chemistry (2007), University of Waterloo, Ontario, Canada

Professional Experience

= Research Scientist (2010-present), Jet Propulsion Laboratory
=  Postdoctoral Scholar (2008-2010), JIFRESSE (UCLA and JPL)
=  Postdoctoral Scholar (2007-2008), University of Waterloo

Specialty: Instrumentation and algorithm development for improving the vertical/horizontal
resolution and the spatial coverage of the measurements of atmospheric trace gases and
aerosols using remote sensing techniques such as high-resolution interferometry and
polarimetry in the UV-Vis-NIR-TIR from orbital, suborbital, and ground-based platforms.

Principle Investigator Experience

Instrumentation/Technology
=  Pl: NASA Headquarter Directed R&TD (2019-2022) “A broadband metasurface for high
spectral resolution, imaging spectropolarimetry”
= Pl: JPL Strategic Initiative R&TD (2018-2021) “Maturing HiMAP (High-resolution
Imaging Multiple-species Atmospheric Profiler) System to TRL 6”

= Pl JPL Topical R&TD (2017-2018) “High-resolution Imaging Multiple-species
Atmospheric Profiler”

Retrieval algorithm development
=  Pl: NASA Headquarter Directed R&TD (2017-2018) “MUSES algorithm development,
characterization, and science application”

= Pl: JPL R&TD Spontaneous Concept Task (2015-2016) “First direct measurements of
global atmospheric isoprene from satellite observations”

= Pl: ROSES/AC-AST (2013-2017) “Tropospheric ozone profiles using multispectral
measurements from OMI, MLS, and AIRS”

= JPL-led Pl (2018-2022): ROSES/TASNPP “Multi-decadal record of satellite carbon
monoxide observations from Terra/MOPITT to SNPP/CrlS”,

= JPL-led Pl: ROSES/AST-ACMAP (2017-2020) “Isoprene Measurements from Space: New
Global Constraints on Emissions and Photochemistry from Synthesis of CrlS and OMI
Data”




Experience in leading design and development of new scientific investigations

Leading the development of HIMAP (High-resolution Multiple-species Atmospheric
Profiler), an instrument concept crafted to fill the gaps of the vertical/horizontal
resolution and the spatial coverage for the measurements of gaseous pollutants (Os,
NO,) and aerosols, three air quality-related objectives ranked “MOST IMPORTANT” in
the 2017 Earth Science Decadal Survey. Currently HIMAP is a payload in the “Ozone
and Trace Gases” mission concept included in the FY’22-24 “Earth System Explorer
Concept Maturation” Strategic Initiative portfolio in 8X.

Led the development of a full-physics retrieval algorithm of CrIS instrument to
qguantify atmospheric isoprene — the most abundant non-methane volatile organic
compound, fostering the understanding of atmospheric chemistry and climate. This
investigation demonstrated that isoprene can be directly quantified from CrlS space
measurements to advance our understanding of atmospheric chemistry and climate.
Currently isoprene is included as one of the observables in the “Ozone and Trace
Gases” mission concept in the FY’22-24 “Earth System Explorer Concept Maturation”
Strategic Initiative portfolio in 8X.

Led the development of the MUSES (MUIti-SpEctra, MUIti-SpEcies, MUIti-SEnsors)
algorithmic code and produced unique profile data products of atmospheric
composition through combining the space measurements from multiple satellites
(Aura, Aqua, Suomi-NPP, and TROPOMI). MUSES is now known as an algorithmic tool
that can provide atmospheric composition data with near-surface sensitivity and
extend the multiple-decade continuity of NASA atmospheric ozone and carbon
monoxide profile data, supporting new scientific studies of air quality, atmospheric
chemistry, and climate.

Experience in successfully leading work groups and teams

Pl of a Strategic Initiative task of developing HIMAP (2018-2021): led an 11-membmer
team including James McGuire (3830); Daniel Wilson, Richard Muller, William Johnson
(389W); David Braun, Austin Nordman (383l); Yen-Hung Wu (383D); Nasrat Raouf
(383C); Carol Bruegge, Deacon Nemchick (329H); Hui-Hsin Hsiao (National Taiwan
Normal University); raised the TRL of both component and system level technologies
to TRL 4; crafted operation concepts targeting at the Earth Venture and the Explore
Class missions, in which HIMAP serves as a core payload in the new generation of
NASA Earth System Observatory.

Pl of a Spontaneous R&TD task: led a 2-member team; conducted survey of the TIR
space instruments (TES, CrlS, AIRS, and IASI) and provided theoretical and
experimental evidence of the first direct space measurements of atmospheric
isoprene; The results were used as inputs to a winning ROSES proposal and were
published in a paper in Nature Communication together with the follow-up studies
from the winning ROSES proposal.

Pl of a ROSES task for enabling the joint OMI, MLS, and AIRS ozone retrievals: led a 4-
member team; developed the algorithmic code based on MUSES and produced
decade ozone profile data that are being used by the scientific community of air
quality and climate; MUSES received strong peer reviews/comments such as “It’s
laudable that the authors undertook this important task”. Dejian has also been
contacted by HQ management to present MUSES results in numerous workshops and
conferences.



Mentor to one postdoc; Co-mentor to 8 postdocs, 6 graduate students, 4
undergraduate students.

Experience in working with diverse researchers outside JPL

2018-present: Prof. Hui-Hsin Hsiao’s group at National Taiwan Normal University for
the development of metagrating technologies

2016-present: serve as technical monitor for 3 NASA SBIR projects

2016-2019: Prof. Russell Chipman’s group at University of Arizona for the
development of a division-of-amplitude photopolarimeter

2013-present: collaborate with over 20 colleagues in OMI, MOPITT, Suomi-NPP,
TROPOMI teams and NCAR for the development of retrieval algorithmic code, level 2
data production, characterization and science applications

2010-2012: Prof. Qinbin Li’s group at UCLA to combine the data from CLARS-FTS
measurements and WRF-Chem model to advance the understanding of emission
sources and sinks of greenhouse gases and pollutants over LA basin

Experience in developing and operating airborne and ground-based sensors for remote
sensing of atmospheric composition

Participated in development of CLARS-FTS instrument and algorithm, led the paper
illustrating the design-integration-test-characterization of the CLARS-FTS system and
retrieval algorithm.

Participated in Airborne Tropical TRopopause Experiment (ATTREX) (Fall 2011): JPL’s
Laser Hygrometer instrument integration, tests, and deployment on NASA Global
Hawk aircraft, retrieval algorithm development, characterization, and data production
for the studies of the stratospheric water vapor enhancement over the summertime
and the role of overshooting convection.

Participated in field campaigns supporting the Canadian Atmospheric Chemistry
Experiment (ACE) mission (2003-2010): integrated a Fourier transform spectrometer
(named PARIS-IR) using the spare parts of ACE-FTS instrument and deployed PARIS-IR
on a high-altitude balloon platform during the MANTRA 2004 field campaign at the
prairie (Saskatchewan, Canada) and deployed PAIRS-IR instrument at the Polar
Environment Atmospheric Research Laboratory (PEARL) — the high Arctic research
station at the Canadian territory of Nunavut, in support of the ACE validation.

Postdoctoral Scholar mentored

Dr. Myungje Choi 2018-2020

Postdoctoral Scholar co-mentored:
Dr. Dan Chen (former member of Prof. Qinbin Li group); 2010-2012

Dr. Chang-Hyoung Park (former member of Prof. Qinbin Li group); 2010-2012

Dr. Olga Pikelnaya (former member of Prof. Jochen Stutz group); 2010-2013

Dr. Min Huang (former member of Tropospheric composition group) 2012-2015

Dr. Yingdi Liu (former member of Dr. Stanley Sander’s group); 2012-2014

Dr. Kam Weng Wong (member of Dr. Stanley Sander’s group); 2012-2015
Dr. Kuai Le (JIFRESSE) 2016 — 2018



Graduate students co-mentored
Qiong Zhang (Caltech); 2012 to 2017
Ross Cheung (UCLA); 2010 to 2012
Catalina Tsai (UCLA); 2010 to 2012
Xiaoyi Zhao (University of Toronto); 2011 to 2013

Undergraduate students co-mentored
Alexandra Crawford: 2017
Zhaocheng Zeng; January 2016 to present
Yanbing Zhu: 2015
Cheuk Hei Lau: 2011

Honors and Awards

William T. Pecora Award, the OMI Science Team, 2019

JPL Group Achievement Award, OCO-3 mission, 2019

NASA Group Achievement Award, the OCO-2 Science Algorithm Team, 2016
JPL Voyager Award, 2016

JPL Group Achievement Award, OCO-2 Algorithm Development 2015

JPL Group Achievement Award, OCO-2 Algorithm Development 2014
NASA Group Achievement Award, the Aura Project, 2014

JPL Mariner Award, 2011

Bruker BioSpin Graduate Scholarship, University of Waterloo, 2007
Graduate Scholarship, University of Waterloo, September 2003—-2007
International Doctoral Student Award, University of Waterloo, 2003—2006
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