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A Retrieval of Vertically-Resolved Asian Dust Concentration
from Quartz Channel Measurements of Raman Lidar
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Abstract

The Light Detection and Ranging (Lidar) observation provides a specific knowledge of the temporal and vertical
distribution and the optical properties of the aerosols. Unlike typical Mie scattering Lidars, which can measure back-
scattering and depolarization, the Raman Lidar can measure the quartz signal at the ultra violet (360 nm) and the
visible (546 nm) wavelengths. In this work, we developed a method for estimating mineral quartz concentration
immersed in Asian dust using Raman scattering of quartz (silicon dioxide, silica). During the Asian dust period of
March 15, 16, and 21 in 2010, Raman lidar measurements detected the presence of quartz, and successfully showed
the vertical profile of the dust concentrations. The satellite observations such as the Moderate Resolution Imaging
Spectroradiometer (MODIS) and the Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations (CALIPSO)
confirmed spatial distribution of Asian dust. This approach will be useful for characterizing the quartz dominated in
the atmospheric aerosols and the investigations of mineral dust. It will be especialy applicable for distinguishing
the dust and non-dust aerosols in studies on the mixing state of Asian aerosols. Additionally, the presented method
combined with satellite observations is enable qualitative and quantitative monitoring for Asian dust.
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Table 1. Lidar observation time and observed wavelengths.
Lidar observation time Observed wavelengths (nm) Quartz data.
15 March (19:28) ~ 16 March (05:49) 360, 387, 546, 607 15 March (19:37) ~ 16 March (00:20)

16 March (21:57) ~ 17 March (05:47)
21 March (20:50) ~ 22 March (05:50)

546, 607
360, 387, 546, 607

16 March (22:00) ~ 17 March (04:00)
21 March (23:30) ~ 22 March (03:50)
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Fig. 1. Hourly mean PM,, concentration measured at
Gwangju Regional Meteorological Administration.

=
Q
o

PM, concentration (ug m-3)

Mar 77 AMMMHEMMMMIMIMIDIDODOIDOIONNY

Mar 147
Mar 15
Mar 16 N
Mar 18
Mar 19
Mar 20
Mar 21 F
Mar 22
Mar 23



(a 115 120 125 130

120 130

Fig. 2. AQUA/MODIS color composite images and AOD map on 15, 16, and 21 March 2010.
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Fig. 3. Time-height cross section of range-corrected backscatter signal (a) and depolarization ratio (b) at 532 nm over

Gwangju, Korea on 21 March 2010.
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Fig. 4. (a) CALIPSO overpass track, (b) VFM for daytime and (c) nighttime on 21 March 2010. Colors on VFM plots repre-
sent no aerosol (dark blue), dust (sky blue), polluted dust (orange), respectively.
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Table 2. Weight percentage of quartz in Asian dust.

Region SO, (%) Reference
Beshkent, Uzbekistan 65 lvanov et al., 1989
Central Sudan 60.8~63.8 Sharif, 1995
Kashi, China 56.2
Kunlun, China 61.3
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