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Introduction

Asian Dust and aerosol lidar observation Network (AD-Net) is a lidar network for continuous
observations of dust and other aerosols in East Asia. A two-wavelength (532 nm and 1064 nm)
polarization-sensitive (532 nm) Mie-scattering lidar 1s operated as the standard lidar system of
AD-Net. Using the backscattering coetficient and depolarization ratio, extinction coetficients
are estimated for non-spherical (dust) and spherical acrosols. A Nitrogen vibrational Raman
scattering channel (607 nm) was additionally set to the standard lidar system at primary 6
stations to obtain extinction coefficients at 532nm during nighttime. At Tsukuba in Japan, we
started continuous observation with a three-wavelength (1064 nm, 532 nm, and 355 nm)
polarization-sensitive (532 nm and 355 nm) lidar. This lidar has a high-spectral-resolution
recetver with an 1odine filter at 532 nm and a Raman channel at 387 nm. Furthermore,
continuous observation with a multi-wavelength Raman lidar was started at Okinawa and
Fukuoka in Japan. The multi-parameter lidar data will be used for aerosol component analysis
and data assimilation in chemical transport models.

Standard AD-Net lidar (28+18) and Raman lidar (28+1a+198)
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A two-wavelength (532 nm and 1064 nm) polarization-sensitive (532 nm)
Mie-scattering lidar 1s operated at 20 stations as the standard lidar system of
AD-Net. In several years, continuous observations with advanced multi-parameter
lidar systems are conducted for better estimation of aerosol optical properties.
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Bite (rganization Lon.  Lat Height Startof  Lidar
(E) (N} (m] Observation  system ;
Tsukuba, Japan™ NIES 14012 3605 30 1996 B,D

Toyama, Japan MOE/Toyama  137.10 3670 28 2004 A
Matsue, Japan MOE/Shimane 13301 3548 5 2005 B
Nagasaki, Japan MOE/ Nagasaki 12098 3294 206 2001 A
Niigata, Japan MOEMNiigata 13894 3784 | 2007 A
Tokyo, Iap:m MOE 13971 3568 42 2008 A
Sapporo, Iapan Hokkaido Uriv, 14133 4306 M0 2003 A
Sendai, Japan Tohoku Unry. 14083 38286 154 2005 A
Chiba, Japan Chiba Univ. 140.12 3562 20 2007 A
(saka, Japan Kinki Univ. 13559 3465 19 2008 A
Fukue, Japan" Chiba Univ. /NIES 12868 3275 50 2002 B
Hedo, Japan ™' NIES 12825 2687 60 2005 C
Fukuoka, Iapan*' Kyushu Univ. 13048 3352 10 2012 C
Seoul, Japan™’ Seoul Nat. Univ, 12695 3746 116 2006 B
Gosan Jepu, Korea Seoul Nat. Umv. 126016 3329 35 2010 A
Dagjeon, Korea Mokwon Univ, 12734 3633 80 2002 A
Ulaanhaatar, Mongolia IMH 10690 4702 1320 2007 A
Sainshand, Mongolia IMH [112 4487 937 2007 A
Lamyuud, Mongolia IMH 11150 4372 962 2007 A
Phimai, Thailand” _ Chulalongkom Univ. 10257 1518 212 2002 B
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Aerosol component analysis method

Measured parameters Derived aeroscl components

B i lid
e-polarization lidar non-spharical {dust)

1B{532]+16{532) —— 7| spherical

28[{532 1064 )+ 1-515]3‘}%_%_—_. nen-spherical [dust)
spherical fine (sulfate, etc,)

+Raman spherical coarse (3ea salt)
1o (532)+28(532,10648)+15{532)

non-spherical {dust)
: k-absorption fine (sulfates, ste.)
Multi-wavelength Raman and HSRL - v

ey ok weak-absorption coarse (sea salt)
2o (355,532}+3B(355.532 10644 —N strong-absorption fine (black carbon)
+256(355,532)

BAGIer's inversion
et ey

Microphysical parameaters (S84, effective radius, atc )

Concept of the aerosol typing and
aerosol component analysis

ot @ Dust

S
Sea salt Sulfate+0C B(:lr

Sugimoto et al. (2014), SPIE

Continuou observation with HSRL - Raman lidar (3B+2a+2%)

Schematic diagram of HSRL — Raman lidar system
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