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Aerosol measurements and retrievals derived from data acquired by the NASA
Langley Research Center (LaRC) multiwavelength High Spectral Resolution Lidar-2
(HSRL-2) during recent field missions are discussed here. HSRL-2, which was
developed as an airborne prototype of the multiwavelength HSRL planned for the
NASA ACE mission, measures profiles of aerosol and thin cloud extinction and optical
thickness via the HSRL technique at 355 and 532 nm, and backscatter and
depolarization at 355, 532, and 1064 nm. Additional products include profiles of
extinction and backscatter Ångström exponent, extinction-to-backscatter (“lidar”)
ratio, mixing ratio of spherical-to-nonspherical backscatter, aerosol type, and AOD
partitioned by type, and aerosol mixed-layer height. Advanced, automated
algorithms have been developed that use the HSRL-2 aerosol backscatter and
extinction profiles to derive “curtains” of aerosol effective radius, number, surface,
and volume concentrations, and fine mode fraction. Retrieved profiles of aerosol
concentration and effective radius compare well with coincident airborne in situ
measurements. HSRL-2 was first deployed in 2012 for the DOE TCAP mission and has
subsequently been deployed on the: 1) NASA LaRC King Air for three NASA
DISCOVER-AQ EV-S missions, 2) NASA ER-2 for the first ORACLES EV-S mission and
the NASA ACEPOL mission, 3) NASA P-3 for the second ORACLES EV-S mission. Some
of the applications of the HSRL-2 measurements and retrievals are discussed here.

SummaryAirborne HSRL-2 Provides Valuable Aerosol Measurements during NASA ORACLES Mission

Multiwavelength HSRL-2 retrievals characterize aerosol concentration and size during ORACLES

HSRL-2 characterizes smoke layer 
during ORACLES-2016 

Median Profiles of Aerosol Properties during ORACLES-2016 from HSRL-2

NASA/LaRC HSRL-2 Observes Smoke/Haze in California Central 
Valley – Nov. 7, 2017 - ACEPOL

HSRL-2 Measurements show changes in particle size and optical properties due to variability in RH (DISCOVER-AQ – California)

Airborne HSRL Participation in Aerosol-Related Field Missions HSRL-2 retrievals of PM2.5 during DISCOVER-AQ 

Field Mission Dates Location Instrument Sponsor 1

MILAGRO/INTEX 3/2006 Mexico City HSRL-1 DOE

CALIPSO Validation 5/2006-8/2006 SE US HSRL-1 NASA

TexAQS/GOMACCS 9/2006 Houston HSRL-1 DOE

San Joaquin Valley 2/2007 California HSRL-1 EPA

CHAPS/CLASIC 6/2007 Oklahoma HSRL-1 DOE

CATZ CALIPSO Val. 1/2007, 8/2007 Eastern US HSRL-1 NASA

Caribbean 1 1/2008-2/2008 Caribbean HSRL-1 NASA

ARCTAS Spring 4/2008 Alaska HSRL-1 NASA

ARCTAS Summer 6/2008-7/2008 NW Canada HSRL-1 NASA

Birmingham 9/2008-10/2008 Alabama HSRL-1 EPA

CALIPSO Validation 1/2009, 4/2009 Eastern US HSRL-1 NASA

RACORO 6/2009 Oklahoma HSRL-1 DOE

Ocean Subsurface 9/2009 East Coast HSRL-1 NASA

CALIPSO Validation 4/2010 Eastern US HSRL-1 NASA

CALIPSO Gulf Oil Spill 5/2010, 7/2010 Gulf of Mexico HSRL-1 NASA

CalNEX 5/2010 Los Angeles HSRL-1 DOE/NASA

CARES 6/2010 Sacramento HSRL-1 DOE/NASA

Caribbean 2 8/2010 Caribbean HSRL-1 NASA

DISCOVER-AQ 7/2011 DC-Baltimore HSRL-1 NASA

EPA 8/2011 SE Virginia HSRL-1 EPA

DEVOTE 10/2011 SE US HSRL-1 NASA

CALIPSO Validation 3/2012 Eastern US HSRL-1 NASA

DC3 5/2012-6/2012 Central US DIAL/HSRL NASA

TCAP 7/2012 Cape Cod HSRL-2 DOE

Azores 10/2012 Azores HSRL-1 NASA

DISCOVER-AQ 1/2013-2/2013 Central CA HSRL-2 NASA

SEAC4RS 8/2013-9/2013 CONUS DIAL/HSRL NASA

DISCOVER-AQ 9/2013 Houston HSRL-2 NASA

CALIPSO Validation 6/2014 Eastern US HSRL-1 NASA

SABOR 7/2014-8/2014 Atlantic Ocean HSRL-1 NASA

DISCOVER-AQ 7/2014-8/2014 Denver HSRL-2 NASA

NAAMES 11/2015 W North Atlantic HSRL-1 NASA

KORUS-AQ 5/2016-6/2016 South Korea DIAL/HSRL NASA

NAAMES 5/2016-6/2016 W North Atlantic HSRL-1 NASA

ORACLES 8/2016-9/2016 Namibia/ S East Atlantic HSRL-2 NASA

ORACLES 8/2017 Sao Tome HSRL-2 NASA

ACEPOL 10/2017-11/2017 Palmdale HSRL-2 NASA

NAAMES 9/2017-10/2017 W North Atlantic HSRL-1 NASA

ORACLES 10/2018 Sao Tome HSRL-2 NASA

CAMP2EX 2019 Philippines HSRL-2 NASA

FIRE-X 2019 W US DIAL/HSRL NOAA/NASA

1 Agency that sponsored HSRL measurements


