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Research Interests

In the past 15 years, Dejian has been serving in the international science-technology
communities (atmospheric composition, instrumentation, algorithm, air quality, climate,
molecular spectroscopy) and suborbital/orbital missions. Dejian's specialty is developing
new remote sensing instruments and retrieval algorithms for profiling the atmospheric
composition, with focus on the near surface layer (0—2 km) and the middle-upper
troposphere. New global measurements in these two altitude regions are needed to
address a suite of scientific objectives ranked as “MOST IMPORTANT” in the 2017
Earth Sciences Decadal Survey (ESDS), since the gaseous and aerosol pollutants in the
near surface layer affect the health and economic prosperity of billions of people, and
the middle-upper tropospheric constituents drive the regional-global climate changes.

Dejian has been leading the HIMAP instrument concept development since 2018.
HIMAP will enable the new global measurement capability of quantifying the gaseous
and aerosol pollutants in the near surface layer, via combining multiple angular,
spectrally resolved, polarimetric measurements within a compact form factor (~6U). In
2019, he was funded by NASA ESTO to develop “A broadband metasurface for high
spectral resolution, imaging spectropolarimetry” — HIMAP’s key technology component.
Dejian originated a full-physics atmospheric isoprene retrieval algorithm in 2014 when
the laboratory isoprene cross sections in the thermal infrared (TIR) were first reported in
an international molecular spectroscopy conference. Dejian and his team surveyed
observations from the existing satellite TIR sensors (TES, CrlS, AIRS, IASI) and
demonstrated that isoprene can be directly quantified from CrIS measurements to
advance our understanding of the atmospheric chemistry and climate, since isoprene is a
key species driving the atmospheric oxidizing capability. Dejian has also been serving in
the remote sensing algorithm communities and satellite missions. His contributions
include successful implementation and application of a retrieval algorithm, namely,
MUSES, which enables the unique, joint NASA-NOAA-ESA multiple-spectra, multiple-
species and multiple-satellite retrievals. MUSES is known as an algorithm tool that
enhances near-surface sensitivity and extends the multiple-decade continuity of NASA
atmospheric ozone and carbon monoxide profile data, thus supporting the new science of
air quality and climate research.

Dejian gratefully received science-technology trainings from his graduate study
(2003-2007) and post-doctoral research (2008-2010). These opportunities equipped him
the skills for the developments of instrumentation, retrieval algorithms, and science
applications. e.g., he led papers illustrating the system level of design-integration-test-
characterization of instruments and algorithms for the PARIS-IR and CLARS-FTS.



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

Scientist (2010-present), Jet Propulsion Laboratory

Research interests: [1] Dewvelopments of new retrieval algorithms,
instrumentation, and measurement strategy for quantification of atmospheric
composition using advanced remote sensing techniques, such as hyperspectral
UV-Visible-NIR-TIR interferometry and polarimetry from multiple platforms
(ground station, balloon, aircraft, and satellites); [2] Analysis of regional and
global satellite data to access quantitative description on the changes of
atmospheric composition, and their roles’ in atmospheric chemistry and carbon

cycles in the past and future climate states

Serving in satellite missions: OCO3, Suomi-NPP CrIS-OMPS, Aura-OMI,
Aqua-AIRS, Sentinel-5p TROPOMI

Served in satellite mission: Aura-TES
Served in NASA ROSES IIP Project CARBO: Carbon Balance Observatory
Serving in megacities carbon project CLARS-FTS team

Graduate Research (2003-2007), University of Waterloo

Served in Canadian SCISAT-1 mission and Middle Atmosphere Nitrogen
TRend Assessment (MATRAN) project

Postdoctoral Scholar (2007-2008), University of Waterloo
Postdoctoral Scholar (2008-2010), JIFRESSE (UCLA and JPL)
Funded proposals

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 (2018-2021): ROSES/TASNPP “Multi-decadal record of satellite
carbon monoxide observations from Terra/MOPITT to SNPP/CrIS”,

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

Instrumentation/ Technology




Pl: NASA Headquarter Directed R&TD (2019-2020) “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) Systemto TRL 6”
Pl:JPL Topical R&TD (2017-2018) “High-resolution Imaging Multiple-species
Atmospheric Profiler”

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

Postdoctoral Scholar mentored

Dr. Myungje Choi 2018-present

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
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