CURRICULUM VITAE

I. Personal

Name VIJAY NATRAJ

Date Of Birth February 2, 1976

Nationality Indian (US Permanent Resident)

Contact Address 1990 N Altadena Dr, Pasadena, CA 91016, USA
Phone No. (Cell) +1.626.437.6772 (Home) +1.626.358.7570
Email vijay.natraj@jpl.nasa.gov

I1. Degrees

Ph.D. in Chemical Engineering, California Institute of Technology (2008)
Thesis: Radiative Transfer Modeling for the Retrieval of CO> from Space
Advisors: Yuk L. Yung, John H. Seinfeld, Richard C. Flagan

M.S. in Chemical Engineering, California Institute of Technology (2004)
GPA: 4.1/4

M.Eng. in Chemical Engineering, National University of Singapore (2001)
Thesis: Rheology and Sedimentation of Charged Porous Spheres

Advisor: Shing Bor Chen

B.Eng. in Chemical Engineering, National University of Singapore (1998)

I11. Research and Work Experience

Scientist IV (Apr 2018 — Present), Jet Propulsion Laboratory

Scientist 111 (Feb 2010 — Apr 2018), Jet Propulsion Laboratory

Visitor in Planetary Science (Mar 2010 — Present), California Institute of Technology
Associate Project Scientist 111 (Jul 2018 — Present), Joint Institute for Regional Earth System
Science and Engineering, University of California, Los Angeles

Associate Project Scientist 11 (Jul 2016 — Present), Joint Institute for Regional Earth System

Science and Engineering, University of California, Los Angeles
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Associate Project Scientist | (Nov 2014 — Jun 2016), Joint Institute for Regional Earth System
Science and Engineering, University of California, Los Angeles

Visiting Assistant Researcher (May 2012 — Oct 2014), Joint Institute for Regional Earth
System Science and Engineering, University of California, Los Angeles

Researcher (Jul 2007 — Jan 2010), California Institute of Technology

Co-Mentor (Jun 2006 — Present), Summer Undergraduate Research Fellowship (SURF)
Program

Research Assistant (Oct 2001 — Jun 2007), California Institute of Technology

Research Engineer (Aug 1998 — Jun 2001), National University of Singapore

Internship Trainee (Jan 1997 — Jun 1997), ESSO Singapore Pte. Ltd.

V. Leadership and Responsibilities

1. Recognized as an authority on radiative transfer (RT) at JPL and lead RT modeling activites
for a variety of projects (OCO-2, GEO-CAPE, PanFTS, CLARS, AIRS, AVIRIS-NG, ESI).

2. Work in close partnership with ESD using both ROSES and R&TD funding to expand the
use of RT models to new areas such as imaging spectroscopy and hydrology.

3. RT/retrieval/assimilation inter-comparison effort Lead (under CEOS AC-VC aegis) for
international GEO constellation, involving GEO-CAPE (USA), MAGEAQ (Europe) and
GEMS (Korea).

4. GEO-CAPE Regional/Urban OSSE Working Group Co-Lead (2015-Present).

5. Member of Aerosol Remote Sensing from Space Working Group (supported by the

International Space Science Institute), composed of scientists (by invitation only) from
USA, Europe, Russia and Asia (2012-2014).

6. Scientific leadership on RT for OCO-2 (2010-Present).

7. Retrieval algorithm Lead for GEO-CAPE and PanFTS (2010-Present).

8. Maintain close collaborations with Caltech and UCLA faculty, and supervise graduate

students and postdocs.

V. Research Interests and Project Accomplishments

0CO0-2
e Developed, implemented and tested polarized 20S and scalar 2S RT models for OCO-2.
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20S and 2S models were crucial to meeting OCO-2 L2 processing requirements.
Lead efforts to improve representation of surface reflection using bidirectional reflectance
distribution function (BRDF) models.

GEO-CAPE/PanFTS

Led a study involving 12 scientists from six institutions (including NASA centers and
universities) to assess the impact of multispectral measurements on lowermost tropospheric
ozone retrievals, resulting in a peer-reviewed publication and informing GEO-
CAPE/TEMPO design.

Ozone paper cited prominently in 2015 White Paper to NASA Earth Science Division
summarizing accomplishments and providing recommendations to implement GEO-
CAPE.

Co-Lead of Regional/Urban OSSE Working Group to assess benefits of GEO mission over
North America to improve forecasting of Oz, NO2, HCHO and other air quality relevant
species, leading to recommendations for a White Paper.

Lead ongoing RT/retrieval/assimilation inter-comparison effort for international GEO
constellation.

Lead retrieval team for PanFTS, one of the candidates for the GEO-CAPE instrument.
Lead author for GEO-CAPE Final Report to NASA Earth Science Division.

Aerosol Remote Sensing

Invited member of Working Group on aerosol remote sensing from space, composed of
scientists from USA, Europe, Russia and Asia, and sponsored by the International Space
Science Institute, Switzerland.

Leading role in expanding JPL aerosol retrieval capabilities (especially estimation of
vertical distribution, relevant to aerosol and cloud designated mission proposed by 2017

Earth Science Decadal Survey) through PDF and (potentially) strategic R&TD activities.

Other Earth Science Activities

Using airborne measurements of tropical tropopause layer to improve cirrus cloud

retrievals.

Using visible and mid-infrared measurements to retrieve ice cloud properties.



e Profiling temperature and water vapor in the planetary boundary layer using near- and
thermal-infrared measurements.

e Improving diagnosis of clouds in climate models using mid-infrared satellite data.

e Coupled surface-atmosphere retrievals for imaging spectroscopic measurements, leading
to major advances in visible/shortwave infrared imaging spectroscopy science, and relevant
to surface geology and biology designated missions proposed by 2017 Earth Science

Decadal Survey.

Exoplanet Research
e Lead R&TD project to study the Earth as an exoplanet.
e Leading role in interdisciplinary collaboration between scientists from Earth science,

planetary science and astrophysics on exoplanetary atmospheric characterization.

V1. Funded NASA and International Projects

ESUSPI: Principal Investigator (2017-2022); Students: Pushkar Kopparla, Tianhao Le —
Caltech; Title: Retrieval of Aerosol Composition and Vertical Distribution Using Oxygen A-
Band and Multi-angle Polarimetric Measurements from the EUMETSAT Polar System—
Second Generation Satellite

MEaSUREs: Co-Investigator (2018-2022), PI: Vineet Yadav (JPL); Title: Records of Fused
and Assimilated Satellite Carbon Dioxide Observations and Fluxes from Multiple Instruments
AIST: Co-Investigator (2017-2019); PIl: James Mc Duffie (JPL); Title: Multi-Instrument
Radiative Transfer and Retrieval Framework

AVIRIS-NG: Co-Investigator (2017-2019); PIl: David Thompson (JPL); Title: Improving
Atmospheric Correction Across the Indian Subcontinent

SCS: Co-Principal Investigator (2015-2018); Pl: Daniel Feldman (LBNL); Title: Using
OSSEs to Compare Climate Performance of Operational Retrieval Algorithms and Spectral
Fingerprints

ACCDAM: Co-Investigator (2014-2017); P1: Jochen Stutz (UCLA); Student: Ross Cheung —
UCLA,; Postdoc: Fedele Colosimo — UCLA,; Title: Investigation of TTL Cirrus Cloud
Properties Using Near-IR Absorption Spectroscopy During ATTREX




AST: Co-Investigator (2014-2017); PI: Thomas Kurosu (JPL); Title: A Height-Resolved
Bromine Monoxide Tropospheric Data Product from the Ozone Monitoring Instrument on
Aura

International Space Science Institute (Switzerland): Co-Investigator (2012-2014); Pl:
Alexander Kokhanovsky (EUMETSAT); Title: Aerosol Remote Sensing from Space

VII. Funded JPL Projects

R&TD: Principal Investigator (2017-2019); Title: Coupled Atmosphere-Surface Retrievals
for Visible/Shortwave Infrared Imaging Spectroscopy

R&TD: Principal Investigator (2017-2018); Students: Jiazheng Li (Caltech), Siteng Fan
(Caltech); Title: Radiative Transfer and Modeling Activities in Support of the Exoplanetary
Science Initiative

R&TD: Co-Investigator (2017-2018); Pl Jonathan Jiang; Student: Tianhao Le (Caltech);
Postdoc: Zhaocheng Zeng (Caltech); Title: iMAP (Innovative Method of Aerosol Profiling) for
Air Quality Studies

ESI: Principal Investigator (2016-2017); Title: Implementation of a Generic, Fast and
Optimized RT Model for (Exo)Planetary Atmospheric Characterization

PDF: Co-Investigator (2015-2016); PI: Mark Swain; Student: Pushkar Kopparla (Caltech);
Title: Exoplanet Clouds and Hazes

SURP: Principal Investigator (2012-2013); Student: Ross Cheung (UCLA); Postdoc: Fedele
Colosimo (UCLA); Title: Retrieval of Aerosol Profiles Using Polarimetry of Oz and O2-O>
R&TD: Co-Investigator (2012-2013); PI: Pin Chen; Title: 3-D Spectral-Imager for Venus
Observations

R&TD: Co-Investigator (2011-2012); PI: Pin Chen; Title: Chemistry and Transport Modeling
of Exoplanetary Atmospheres

R&TD: Co-Investigator (2011-2012); P1: Edward Olsen; Title: Feasibility Study for Retrieval
of Boundary Layer CO, by Combined Near- and Thermal-Infrared Observations

DRDF: Co-Investigator (2011-2012); PIl: Dong Wu; Title: Studying Atmospheric Planetary

Boundary Layer with Innovative Satellite Remote Sensing and Numerical Models
R&TD: Co-Investigator (2010-2011); PI: Pin Chen; Title: Chemistry and Transport Modeling

of Exoplanetary Atmospheres



DRDF: Co-Investigator (2010-2011); PI: Stanley Sander; Title: Tropospheric Ozone Retrieval

Using Polarimetric Measurements

VII11. Postdoctoral Researchers Supervised/Co-Supervised

Zhaocheng Zeng (2015—-Present), California Institute of Technology

Fedele Colosimo (2012—Present), University of California, Los Angeles

IX. Graduate Students Supervised/Co-Supervised

Terry Mullen (2018-Present), University of Massachusetts, Amherst
Siteng Fan (2017—Present), California Institute of Technology
Jiazheng Li (2017—Present), California Institute of Technology
Tianhao Le (2016-Present), California Institute of Technology

Peter Somkuti (2015-Present), University of Leicester

Kai-Wei Chang (2014—Present), University of Wisconsin

Pushkar Kopparla (2013—-Present), California Institute of Technology
Xi Xi (2013-2015), California Institute of Technology

Ross Cheung (2012—-Present), University of California, Los Angeles
Qiong Zhang (2012—-2016), California Institute of Technology

Zhan Su (2010-2016), California Institute of Technology

Le Kuai (2006-2011), California Institute of Technolo

X. Undergraduate Students Mentored/Co-Mentored

Drew Limpasuvan, Coastal Carolina University (2016)
Victor Chu, California Institute of Technology (2008)
Norbert Binkiewicz, California Institute of Technology (2008)

XI. Publication Summary (see section XIV for complete list)

47 peer-reviewed publications to date
1054 total citations



h-index: 17

XI1. Professional Activities

Reviewer: Journal of Quantitative Spectroscopy and Radiative Transfer, Astrophysical
Journal, Journal of Geophysical Research — Atmospheres, Journal of Atmospheric and
Oceanic Technology, Measurement, Remote Sensing, Atmospheric Environment, Icarus, IEEE
Transactions on Geoscience and Remote Sensing (2007—Present).

Co-Convener: EGU session on Spectroscopy and Radiative Transfer in Planetary
Atmospheres (2010), AOGS session on Polarimetry of Planetary Systems: Observations,
Theory and Models (2015)

Member: Early Career PhD Core Committee at JPL (2015-Present)

XI11. Achievements and Awards

1. NASA Early Career Achievement Medal (2016) for developing fast and accurate RT
models needed for current and future atmospheric composition remote sensing missions.

2. JPL Team Bonus Award (2016) for diagnosing, correcting, testing, and implementing the
baseline OCO-2 data processing algorithms for a timely product delivery to the science
team.

3. JPL Voyager Award (2015) for contributions to the field of Atmospheric Radiation and
Remote Sensing, leading to the receipt of the Richard Goody Award.

4. JPL Team Bonus Award (2015) for validation and delivery of the first year of OCO-2
Xco2 and Fluorescence data.

5. Elsevier/JQSRT Richard M. Goody Award (2014) for Atmospheric Radiation and
Remote Sensing.

6. JPL Team Bonus Award (2014) for outstanding contributions to the OCO-2 Project by
developing a set of science algorithms.

7. JPL Team Bonus Award (2012) for critical scientific contributions to highly competitive
proposals submitted to the NASA ROSES Earth Venture Instrument-1 call.

8. JPL Team Bonus Award (2012) for developing, implementing, testing and validating a
launch-ready version of the OCO-2 Level 2 algorithm and processing software.

9. Selected for inclusion in Marquis Who’s Who in America (2011).
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21.

22.
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24,

JPL Team Bonus Award (2010) for critical contributions to the Atmospheric CO>
Observations from Space project.

Best JQSRT Reviewer of the Year (2009).

Travel Grant for Gordon Research Conference on Radiation and Climate (2005, 2007).
“Turning Coal into Diamonds” Award (2003) for OCO retrieval algorithm development.
Departmental Fellowship (2001) for a doctoral program in Chemical Engineering at the
California Institute of Technology.

Citation Letter (1994) from the Professor and Head, Department of Chemical and
Environmental Engineering, National University of Singapore, for outstanding academic
excellence.

Singapore Airlines-Neptune Orient Lines (SIA-NOL) Scholarship (1994-1998) for
undergraduate studies at the National University of Singapore.

Certificate of Participation (1992, 1993) in the American Invitational Mathematics
Examination (AIME), after qualifying through the American High School Mathematics
Examination.

Certificate of Merit with Honorable Mention (1992) in the Singapore Chemistry
Olympiad, indicating a ranking between six and ten.

Promotional Examination Academic Award (1992) for outstanding performance in the
Raffles Junior College Promotional Examinations.

Runner-Up (1992) in the Hewlett Packard Technology Quiz.

Singapore Airlines (SIA) Youth Scholarship (1992-1993) to pursue a two-year junior
college course in Raffles Junior College, Singapore. The scholarship was awarded to 20
students from India.

National Finalist with Honorable Mention (1991) in the H. Dudley Wright International
Student Contest, on the theme Together to Mars, organized by the Planetary Society,
Pasadena. This competition involved qualifying through a written test, submission of a
10,000-word report on some aspect of exploration of Mars and presentation of the report
before a panel of judges.

National Talent Search Examination Scholarship (1991). This award carried a stipend
and book grant for every year throughout my education up to undergraduate degree and
was given to about 750 high school students after two written rounds and an interview.
First Prize (1990) in the Srinivasa Ramanujam Memorial Mathematics Olympiad for the
states of Kerala and Tamil Nadu, India.



XI1V. Peer-Reviewed Publications
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Natraj, V., R. J. D. Spurr, and R. Hu (2018), Two-Stream Radiative Transfer Model for
Conservative and Near-Conservative Scattering Scenarios, manuscript in preparation.
Thompson, D. R., M. Mishra, R. O. Green, P. Townsend, V. Natraj, et al. (2018), Optimal
Estimation of Surface Reflectance in Challenging Atmospheres for Imaging Spectroscopy,
manuscript in preparation.

Le, T., C. Li, V. Natraj, et al. (2018), Modeling of Hyperspectral Infrared Spectra in Clear-
Sky and Cloudy Atmospheres, J. Geophys. Res., manuscript in preparation.

Li, J., S. Fan, P. Kopparla. C. Liu, J. H. Jiang, V. Natraj, et al. (2018), Study of Terrestrial
Glints Based on DSCOVR Observations, Earth Space Sci., manuscript in preparation.
Thompson, D. R., V. Natraj, et al. (2018), Optimal Estimation for Coastal Ocean Imaging
Spectroscopy, Remote Sens. Environ., under review.

Zeng, Z.-C., V. Natraj, et al. (2018), Constraining Aerosol Vertical Profile in the Boundary
Layer Using Hyperspectral Measurements of Oxygen Absorption, Geophys. Res. Lett., 45,
doi: 10.1029/2018GL079286. Editor’s Highlight.

Kopparla, P., V. Natraj, D. Crisp, K. Bott, M. R. Swain and Y. L. Yung (2018), Observing
Oceans in Tightly Packed Planetary Systems: Perspectives from Polarization Modeling of
the TRAPPIST-1 System, Astron. J., 156(4), 143, doi:10.3847/1538-3881/aad9al.
Thompson, D. R., V. Natraj, R. O. Green, M. C. Helmlinger, B.-C. Gao, and M. L.
Eastwood (2018), Optimal Estimation for Imaging Spectrometer Atmospheric Correction,
Remote Sens. Environ., 216, 355-373, doi:10.1016/j.rse.2018.07.003.

Jiang, J. H., A. J. Zhai, J. Herman, C. Zhai, R. Hu, V. Natraj, et al. (2018), Using Deep
Space Climate Observatory Measurements to Study the Earth as An Exoplanet, Astron. J.,
156(1), 26, doi:10.3847/1538-3881/aac6e2.

Kim, S.-W., V. Natraj, et al. (2018), Impact of High-Resolution A Priori Profiles on
Satellite-Based Formaldehyde Retrievals, Atmos. Chem. Phys., 18(10), 7639-7655,
d0i:10.5194/acp-18-7639-2018.

Aumann, H. H., V. Natraj, et al. (2018), Evaluation of Radiative Transfer Models with
Clouds, J. Geophys. Res., 123(11), 6142-6157, doi:10.1029/2017JD028063.

Somkuti, P., H. Bdsch, V. Natraj, and P. Kopparla (2017), Application of a PCA-Based
Fast Radiative Transfer Model to XCO. Retrievals in the Shortwave Infrared, J. Geophys.
Res., 122(19), 10268-10287, doi:10.1002/2017JD027013.
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Kopparla, P., V. Natraj, et al. (2017), PCA-Based Radiative Transfer: Improvements to
Aerosol Scheme, Vertical Layering and Spectral Binning, J. Quant. Spectrosc. Radiat.
Transfer, 198, 104-111, doi:10.1016/}.jgsrt.2017.05.005.

Chang, K.-W., T. S. L’Ecuyer, B. H. Kahn, and V. Natraj (2017), Information Content
from the Visible to the Mid-Infrared for Retrieving Tropical Ice Cloud Properties, J.
Geophys. Res., 122(9), 4944-4966, doi:10.1002/2016JD026357.

Zeng, Z.-C., Q. Zhang, V. Natraj, et al. (2017), Aerosol Scattering Effects on Water VVapor
Retrievals over the Los Angeles Basin, Atmos. Chem. Phys., 17(4), 2495-2508,
d0i:10.5194/acp-17-2495-2017.

Eldering, A., V. Natraj, et al. (2017), The Orbiting Carbon Observatory-2: First 18 Months
of Science Data Products, Atmos. Meas. Tech., 10(2), 549-563, doi:10.5194/amt-10-549-
2017.

Zoogman, P., V. Natraj, et al. (2017), Tropospheric Emissions: Monitoring of Pollution
(TEMPO), J. Quant. Spectrosc. Radiat. Transfer, 186, 17-39,
doi:10.1016/j.jgsrt.2016.05.008.

Kopparla, P., V. Natraj, R. J. D. Spurr, R.-L. Shia, Y. L. Yung, and D. Crisp (2016), A
Fast and Accurate PCA Based Radiative Transfer Model: Extension to the Broadband
Shortwave Region, J. Quant. Spectrosc. Radiat. Transfer, 173, 65-71,
doi:10.1016/j.jgsrt.2016.01.014.

Kopparla, P., V. Natraj, X. Zhang, M R. Swain, S. J. Wiktorowicz, and Y. L. Yung (2016),
A Multiple Scattering Polarized Radiative Transfer Model: Application to HD189733b,
Astrophys. J., 817(1), doi:10.3847/0004-637X/817/1/32.

Fu, D., K. W. Bowman, H. M. Worden, V. Natraj, et al. (2016), High-Resolution
Tropospheric Carbon Monoxide Profiles Retrieved from CrlS and TROPOMI, Atmos.
Meas. Tech., 9(6), 2567-2579, doi:10.5194/amt-9-2567-2016.

Bousserez, N., V. Natraj, et al. (2016), Constraints on Methane Emissions in North
America from Future Geostationary Remote Sensing Measurements, Atmos. Chem. Phys.,
16(10), 6175-6190, doi:10.5194/acp-16-6175-2016.

Colosimo, S. F., V. Natraj, S. P. Sander, and J. Stutz (2016), A Sensitivity Study on the
Retrieval of Aerosol Vertical Profiles Using the Oxygen A-band, Atmos. Meas. Tech., 9(4),
1889-1905, doi:10.5194/amt-9-1889-2016.

Su, Z., X. Xi., V. Natraj, et al. (2016), Information-Rich Spectral Channels for Simulated
Retrievals of Partial Column-Averaged Methane, Earth Space Sci., 3,
d0i:10.1002/2015EA000120.
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Zhang, Q., V. Natraj, et al. (2015), Accounting for Aerosol Scattering in the CLARS
Retrieval of Column Averaged CO2 Mixing Ratios, J. Geophys. Res., 120(14), 7205-7218,
d0i:10.1002/2015JD023499.

Kokhanovsky, A. A., A. B. Davis, V. Natraj, et al. (2015), Space-Based Remote Sensing
of Atmospheric Aerosols: The Multi-Angle Spectro-Polarimetric Frontier, Earth Sci. Rev.,
doi:10.1016/j.earscirev.2015.01.012.

Xi, X., V. Natraj, et al. (2015), Simulated Retrievals for the Remote Sensing of CO2, CHa,
CO and H20 from Geostationary Orbit, Atmos. Meas. Tech., 8(11), 4817-4830, doi:
10.5194/amt-8-4817-2015.

Hache, E., J.-L. Attié, V. Natraj, et al. (2014), The Added Value of a Visible Channel to a
Geostationary Thermal Infrared Instrument to Monitor Ozone for Air Quality, Atmos.
Meas. Tech., 7(7), 2185-2201, doi:10.5194/amt-7-2185-2014.

O’Brien, D. M., 1. Polonsky, V. Natraj, et al. (2013), Testing the Polarization Model for
TANSO-FTS on GOSAT against Clear-sky Observations of Sun-glint over the Ocean,
IEEE Trans. Geosci. Remote Sens., 51(12), 5199-5209, doi:10.1109/TGRS.2012.2232673.
Spurr, R. J. D., V. Natraj, C. Lerot, M. Van Roozendael, and D. Loyola (2013),
Linearization of the Principal Component Analysis Method for Radiative Transfer
Acceleration: Application to Retrieval Algorithms and Sensitivity Studies, J. Quant.
Spectrosc. Radiat. Transfer, 125, 1-17, doi:10.1016/j.jgsrt.2013.04.002.

Sanghavi, S., and V. Natraj (2013), Using Analytical Derivatives to Assess the Impact of
Phase Function Fourier Decomposition Technigue on the Accuracy of a Radiative Transfer
Model, J. Quant. Spectrosc. Radiat. Transfer, 119, 137-149,
doi:10.1016/j.jgsrt.2012.12.028.

Fu, D., J. R. Worden, X. Liu, S. S. Kulawik, K. W. Bowman, and V. Natraj (2013),
Characterization of Ozone Profiles Derived from Aura TES and OMI Radiances, Atmos.
Chem. Phys., 13(6), 3445-3462, doi:10.5194/acp-13-3445-2013.

Kuali, L., J. Worden, V. Natraj, et al. (2013), Profiling Tropospheric CO> using the Aura
TES and TCCON instruments, Atmos. Meas. Tech., 6(1), 63-79, doi:10.5194/amt-6-63-
2013.

Thompson, D. R., V. Natraj, et al. (2012), C. E. Miller, Atmospheric Validation of High
Accuracy CO Absorption Coefficients for the OCO-2 Mission, J. Quant. Spectrosc.
Radiat. Transfer, 113(17), 2265-2276, doi:10.1016/j.jgsrt.2012.05.021.
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Crisp, D., B. M. Fisher, C. O’Dell, C. Frankenberg, V. Natraj, et al. (2012), The ACOS
COz Retrieval Algorithm — Part I1: Global Xco2 Data Characterization, Atmos. Meas. Tech.,
5(4), 687707, doi:10.5194/amt-5-687-2012.

O’Dell, C. W., B. Connor, H. Bésch, D. O’Brien, C. Frankenberg, V. Natraj, et al. (2012),
The ACOS CO: Retrieval Algorithm — Part 1: Description and Validation against Synthetic
Observations, Atmos. Meas. Tech., 5(1), 99-121, doi:10.5194/amt-5-99-2012.

Fishman, J., L. T. Iraci, V. Natraj, et al. (2012), The United States” Next Generation of
Atmospheric Composition and Coastal Ecosystem Measurements: NASA’s Geostationary
Coastal and Air Pollution Events (GEO-CAPE) Mission, Bull. Am. Meteorol. Soc.,
d0i:10.1175/BAMS-D-11-00201.1.

Line, M. R., X. Zhang, G. Vasisht, V. Natraj, P. Chen, and Y. L. Yung (2012), Information
Content of Exoplanetary Transit Spectra: An Initial Look, Astrophys. J., 749(1), 93, doi:
10.1088/0004-637X/749/1/93.

Natraj, V., and J. W. Hovenier (2012), Polarized Light Reflected and Transmitted by Thick
Rayleigh Scattering Atmospheres, Astrophys. J., 748(1), 28, doi: 10.1088/0004-
637X/748/1/28.

Natraj, V., X. Liu, et al. (2011), Multi-spectral Sensitivity Studies for the Retrieval of
Tropospheric and Lowermost Tropospheric Ozone from Simulated Clear-sky GEO-CAPE
Measurements, Atmos. Environ., 45(39), 7151-7165, doi:
10.1016/j.atmosenv.2011.09.014.

Zoogman, P., D. J. Jacob, K. Chance, L. Zhang, P. Le Sager, V. Natraj, etal. (2011), Ozone
Air Quality Measurement Requirements for a Geostationary Satellite Mission, Atmos.
Environ., 45(39), 7143-7150, doi: 10.1016/j.atmosenv.2011.05.058.

Spurr, R. J. D., and V. Natraj, (2011), A Linearized 2-Stream Radiative Transfer Code for
Fast Approximation of Multiple-Scatter Fields, J. Quant. Spectrosc. Radiat. Transfer,
112(16), 2630-2637, doi: 10.1016/j.jgsrt.2011.06.014.

Kuali, L., V. Natraj, R.-L. Shia, C. E. Miller, and Y. L. Yung (2010), Channel Selection
using Information Content Analysis: A Case Study of CO2 Retrieval from Near Infrared
Measurements, J. Quant. Spectrosc. Radiat. Transfer, 111(9), 1296-1304, doi:
10.1016/j.jgsrt.2010.02.011.

Natraj, V., R.-L. Shia, and Y. L. Yung (2010), On the use of Principal Component Analysis
to Speed up Radiative Transfer Calculations, J. Quant. Spectrosc. Radiat. Transfer, 111(5),
810-816, doi: 10.1016/j.jgsrt.2009.11.004.
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