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Aerosol backscattering coefficient Aerosol backscattering ratio

Total  linear depolarization ratio Particle depolarization ratio

With the continuous development of satellite technology, 
spaceborne remote sensing is gradually playing an important 
role in atmospheric observation, and high spectral resolution 
lidar (HSRL) is an important instrument for achieving high-
precision and high-resolution global comprehensive 
monitoring of aerosols and clouds.
Aerosol and Carbon Detection Lidar (ACDL) is a high spectral 
resolution lidar (HSRL) with two-wavelength polarization 
detection, that can be utilized to derive the aerosol optical 
properties. And the latest version of the Baseline05 
processing algorithm has been developed for ACDL. And the 
HSRL payload ATLID also provide vertical profiles of aerosols 
and thin clouds. In this research, the cross-validation results 
will be investigated and presented, including both profiles 
comparison and statistical results. 

➢ The observation capability and data accuracy of the spaceborne high spectral resolution lidar are verified, and 
iterative optimization directions are provided for the calibration program and data processing algorithms.

➢ Based on the comparison results, the application capability of dual-wavelength HSRL detection in aerosol scene 
classification and cloud phases identification will be discussed in the subsequent study.

To guarantee the data quality and refine the retrieval 
algorithms, CAL/VAL campaigns for ACDL and ATLID 
products needs to be implemented.

Abstract

Introduction

ESA’s EarthCARE satellite carries:

the Atmospheric Lidar (ATLID)
High-spectral-resolution & polarization lidar @355 nm

China’s Daqi-1 (DQ-1) satellite carries:

Aerosol and Carbon Detection Lidar (ACDL)
High-spectral-resolution & polarization lidar @532 nm
Mie lidar @ 1064 nm

Aerosol extinction coefficient Aerosol lidar ratio

Attenuated color ratio
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The inter-comparison of ACDL and ATLID 
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➢The inter-comparison and cross-validation 

between ACDL/DQ-1 and ATLID/EarthCARE.

➢The orbital design makes ACDL and ATLID 

well suited for combined observation (ATLID 

at 355 nm, ACDL at 532 nm and 1064 nm):

Development of a series of data processing algorithms for the 
characteristics of spaceborne high-spectral-resolution lidar 
(HSRL) data。

European case
ACDL : 532 nm aerosol backscattering coefficient

ATLID : 355 nm aerosol backscattering coefficient

Time difference : ~20 min
 Distance range : <80km

ACDL : 532 nm linear depolarization ratio

ATLID : 355 nm linear depolarization ratio

Time difference : <3 min
 Distance range : <80 km

China case
ACDL : 532 nm aerosol backscattering coefficient

ATLID : 355 nm aerosol backscattering coefficient

ACDL : 532 nm linear depolarization ratio

ATLID : 355 nm linear depolarization ratio
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