Airborne High Spectral Resolution Lidar Measurements of Smoke Aerosol above Clouds during ORACLES
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The NASA Langley Research Center airborne High Spectral Resolution Lidar (HSRL-2) \ =3
provided extensive measurements of smoke above shallow marine clouds while ) ‘,;
deployed from the NASA ER-2 aircraft during the NASA EV-S Observations of Aerosols | B s

above Clouds and their Interactions (ORACLES) mission. During the first ORACLES field -
campaign in September 2016, the ER-2 was deployed from Walvis Bay, Namibia and | Co\T— g PN * Smoke layer was in contact with low level clouds over 40% of the time
conducted flights over the southeastern Atlantic Ocean. HSRL-2 measured profiles of i AT IN ,f <20o I E 2 N * Aerosol-free gap layer was less than 1 km thick over 70% of the time

aerosol backscattering, extinction and aerosol optical depth (AOD) at 355 and 532 nm e * CALIOP, MODIS, and OMI above cloud aerosol optical depths (ACAOD) were examined
and aerosol backscattering and depolarization at 1064 nm and so provided an excellent ‘

properties over the Southeastern Atlantic Ocean during the first ORACLES mission
| = * Smoke layer was confined to altitudes between 1 and 6 km

2.4022 to 3.1309
1.8432 to 2.4022

e * Low level clouds were ubiquitous and were confined to altitudes below 1 to 1.5 km
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using HSRL-2 data

the HSRL-2 measurements to examine retrievals of AOD above clouds retrieved from A o - = CREee | operational retrieval were a factor of 2-3 lower than HSRL-2 ACAOD

Train active (CALIOP) and passive (OMI, MODIS) sensors. We also present profiles of | | W (' e * CALIOP ACAOD computed using opaque water cloud technique (Hu et al., 2007) were in
aerosol microphysical properties such as concentration and effective radius that are e 2 | - %‘3 o (= excellent agreement with HSRL-2 ACAOD (bias and rms differences less than 0.05 and

A

derived from the HSRL-2 multiwavelength measurements of backscatter and extinction. - - e L f 10%)
- ERA HSRL-2 Aerosol Backscatter e OMI ACAOD (OMACA) (354, 500 nm) was in generally good agreement with HSRL-2

easureent on Sept. 22,2016 ACAOD (bias differences less than 0.1 (15%); rms differences less than 0.2 (33%))
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HSRL-2 Data/Measurements/Retrievals: 1.2 : :
+ Aerosol backscatter, depolarization R The NASA ORACLES EV-S mission is being conducted to study the climate impacts of African biomass buring aerosols. * MODIS ACAOD (550 nm) was also in generally good agreement with HSRL-2 ACAOD
(355, 532, 1064 nm') HSRL-2 measurements of aerosol L [Shorkie e =050y Smoke produced over Africa is transported over the southeastern Atlantic Ocean and above the subtropical (bias differences less than 0.1 (26%); rms differences less than 0.13 (34%))
« Aerosol extinction and AOD profiles optical depth (AOD) are routinely O 0.8 |1 points =172 e stratocumulus cloud deck. The direct radiative effects of the smoke depend on the optical properties of the smoke as
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Examples of HSRL-2 Measurements Multiwavelength “3[3 + 2a” Aerosol Retrievals using HSRL-2 Data from Sept. 22, 2016
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