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Abstract

Results and discussion

Marine aerosol Is mainly produced by wind, which is also a vital element impacting the transport, evolution and
dissipation of marine aerosol. The understanding of the accurate relationships between marine aerosol optical
properties and wind speed will improve the global aerosol transport models, the satellite-retrieved AODs, the
atmospheric correction of ocean color and the study of biogeochemical cycles. Aeolus, the worldwide first ever wind
detection lidar satellite, had the ability to measure wind information and particulate optical properties
simultaneously, which provide the opportunity to explore the absolutely synchronous relationships between marine
aerosol optical properties and wind speeds. Furthermore, thanks to the Aeolus measurement of vertical profiles, the
relationships can be discussed in different vertical layers. In this paper, utilizing Aeolus data, the relationships
between the optical properties at 355 nm of marine aerosol and the corresponding instantaneous co-located
wind speeds of three remote ocean areas are explored and discussed at two sperate vertical atmospheric layers (0-1
km and 1-2 km, correspond to the heights within and above marine atmospheric boundary layer (MABL)),
revealing the marine aerosol related atmospheric background states.
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Methods

Step 1: Selection of study areas with CALIOP

lYes

Step 2. Data processing of Aeolus products

NWP model winds from
Level 2C product

e U component of wind vectors
e \/ component of wind vectors

NWP model parameters from
Level 2A product

e Relative humidity (RH)
e Molecular backscatter coefficient

Level 2A product

e Extinction coefficient at 355 nm
e Backscatter coefficient at 355 nm

Quality control
e Valid data selection with QC flags
e CQutliers eliminaiion with Tukey’s test

Cloud screening

Wind speed
Retain data with: Backscatter ratio < 2.5;: RH < 94% P

Backscatter coefficient correction
Retain data with: RH > 50%
Correct with: Depolarization ratio = 1.13% of marine aerosol
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Step 3: Data analyses with marine aerosol optical properties and wind speed

Distribution analyses of optical properties and wind speed
e At two vertical layers (ocean surfaceto 1 km; 1 km to 2 km)

Correlation analysis between optical properties and wind speed
e Averaging of optical properties along the wind speed grid of 1 m s
e Parametric curve fitting of the mean optical properties vs. wind speed

Derived aerosol optical properties analysis with wind speed
e AOD vs. wind speed
e Lidar ratio vs. wind speed
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coefficients and the background wind speeds
show positive relationships and they were fitted
by power law functions, of which the
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background wind are more intensive at the
MABL.
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O Marine aerosol lidar ratio and its particle size have negative relationship.

O From the analysis from Aeolus data, marine aerosol lidar ratio variation with wind speed shows:
» downward trend at low wind speed, indicating the increasing of particle size;
» upward trend at middle wind speed, indicating the decreasing of particle size.

O The results at low wind speed fit well with previous works.
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