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Lagrangean tracing of optical characteristics of air masses using AD-Net lidars
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National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305-8506

Abstract: AD-Net lidars were employed to evaluate the availability of Lagrangean tracing of air masses over Japan.
To track the time evolution of optical properties of an independent air mass, Lagrangian tracing was conducted us-
ing HYSPLIT provided by NOAA ARL. Three cases were identified during major Asian dust event occurred in April
2024. Trajectories started over Matsue arrived at Fukuoka, Tokyo, and Osaka. Optical parameters including attenuated
backscatter coefficient at two wavelengths, volume depolarization ratio and extinction coefficient at 532 nm were com-
pared at the origin and at the destination. Simple interpretation was not easy for these cases, and further investigation
on various aerosol events are indispensable.
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Table 1: Locations and times of air masses which arrived above other lidar observatories. Unit for distance is 100 km,

approximately.
Case Starting time (UTC)  Arrival place  Arrival time (UTC)  Arrival altitude (m) Distance to lidar
1 4/19 0600 Osaka 4/20 0300 660 0.18
2 4/18 1200 Fukuoka 4/20 0600 120 0.17
3 4/18 1800 Tokyo 4/21 1100 1260 0.20
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Figure 1: Forward trajectories starting at 1500m AGL at Matsue observatory. Each trajectory was released every 6 hours
since 2024 April 17 0600UTC.
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Table 2: Optical parameters (attenuated backscatter coefficients at 532 / 1064 nm, volume depolarization ratio at 532
nm, particle extinction coefficient at 532 nm) of air masses at two locations (origin and destination).
Case 1 Case 2 Case 3

Parameter Origin Dest. Origin Dest. Origin Dest.
Atten.BSC@532 (/Mm/sr) 1.43 3.62 120  6.90 1.59 2.55
Atten.BSC@1064 (/Mm/sr)  0.14 1.54  0.20 346 059 410
Vol Dep@532 0.14  0.14  0.05 0.16 0.09 0.23
Ext@532 (/km) 0.03 0.12  0.02 - 0.04 -
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