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Observing system simulation experiment (OSSE) for future spaceborne Doppler wind lidar
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Spaceborne Doppler Wind Lidar (DWL) can provide global wind profiles, which are significantly beneficial for
numerical weather prediction. To assess the impact of the DWL, we have been developing the Integrated Satellite
Observation SIMulator for a spaceborne coherent Doppler lidar (ISOSIM-L) and Observing System Simulation
Experiment (OSSE) system.

We simulated hourly 3-dimensional winds of DWL using ISOSIM-L from pseudo-truth atmospheric and aerosol
field. The simulated winds were ingested in the assimilation system as “observations.” Quality control procedures in
assimilation system screened out “observations” with low quality and large departure from background given by
short-range forecast. The quality index was estimated by ISOSIM-L using SNR and range gate number. We
implemented one-month assimilation experiments including DWL on a polar-orbiting satellite (TestP) or
low-inclination orbiting satellite (TestT). We found out that both experiments showed slight but statistically
significant improvement in short-range forecast and that the impact was slightly greater in TestT.
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Fig.1. Position errors (km) of the center of
Typhoon as a function of forecast hours for (red
line in upper panel) TestP and (lower panel)
TestT experiments. Blue lines are CNTL and
dot is number of cases. Green triangles indicate
statistically significance.

# O

AAFFE 1L, ISPS BHAFE 15K05293 35 L O 15K06129
DB A Z 1 TWET.

25 XH

1) A =M HELSRE T A ¥ —oF{kiZm

T By AT AYI 2L —Ya VER
(OSSE) ZHWItHMET#A > 37 Fid, 5

RELV—F =B TR YT A(2014)

2 ) Ishii, S. et al.:

assessment of future space-borne Doppler wind lidar

for numerical weather prediction., SOLA, 12, 55-59,

doi:10.2151/s01a.2016-012 (2016)

3) Baron, P. et al.: Part 2: Measurement simulation

Measurement performance

algorithms and retrieval error characterization.
Feasibility study for future space-borne coherent
Doppler wind lidar, submitted to J. Meteor. Soc.
Japan. (2016)

4) Marseille, G. J., A. Stoffelen, and J. Barkmeijer:
Sensitivity observing system experiment (SOSE): A
new effective NWP.based tool in designing the global
observing system. Tellus A, 60, 216-233. (2008)



