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Impact assessment of spaceborne Doppler wind lidar (DWL)
using observing system simulation experiment (OSSE)

Kozo OKAMOTOY2, Shoken ISHIIZ, Philippe BARON?, Toshiyuki ISHIBASHI?, Taichu TANAKA!, Kyoka GAMO?,
Koji YAMASHITA* and Takuji KUBOTA?®

1JMA/MRI, 1-1 Nagamine, Tsukuba Ibaraki, 305-0052
2 NICT, 4-2-1, Nukui-Kitamachi, Koganei, Tokyo, 184-8795
3 Fujitsu FIP corporation, 1-2-1 Shibaura, Minato-ku, Tokyo, 105-8668
“Meteorological Satellite Center of JMA, 3-235 Kiyose, Tokyo, 204-0012
5 JAXA/EORC, 2-1-1, Sengen, Tsukuba, Ibaraki, 305-8505

Impact of Spaceborne Doppler wind lidar (DWL) on numerical weather prediction was assessed using observing system
simulation experiment (OSSE). DWL wind observations were simulated using a sophisticated lidar simulator that inputted
atmospheric field from Sensitivity Observing System Experiment (SOSE) approach and aerosol field from a global aerosol model.
DWL wind observations in the line-of-site direction were assimilated in the operational global assimilation system as of 2010. We
recently revised quality control and observation error assignment procedures to more effectively assimilate DWL observations. This
revision successfully brought improvement in zonal wind and temperature forecast verified against their own analyses and
pseudo-truth field created by SOSE. This improvement was obvious in both the hemisphere and tropics at almost all levels at wide
forecast range in data assimilation experiment in January. However, some degradation was found for an August experiment,

suggesting the need to further improve QC and observation error assignment procedures.
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Fig. 1 Relative forecast error reduction (%) of zonal wind as a function of forecast up to 120-h for
January experiment in (a) NH, (b) Tropics and (c) SH. Positive values correspond to forecast
improvements by assimilating DWL and contour lines indicate the statistical significance at the 90%

and 95% confidence levels.
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Fig. 2 The same as Fig.1 except for August experiment.



